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1.0 INTRODUCTION 

1.1 SCOPE AND PURPOSE 

This Health and Safety Plan (HSP) is based on the Remedial Investigation/Feasibility 
Study (RI/FS) HSP originally developed by R.L. Stollar & Associates, Inc. in 1991 for use 
at the Bennett Army National Guard Facility (BANGF). Subsequent to the initial 
preparation of the plan, funding to perform the RI/FS at BANGF was not provided. The 
original RI/FS HSP has been modified to address the potential health and safety hazards 
associated with conducting a Site Inspection (SI) of this facility. The HSP meets the 
requirements of Title 29 of the Code of Federal Regulations, Section 1910.120 (29 CFR 
1910.120) and 29 CFR 1910.134. Compliance with this HSP for BANGF is required of all 
field personnel including subcontractors conducting investigations and waste management 
identified in the BANGF SI Sampling and Analysis Plan. 

1.2 SITE LOCATION 

BANGF is a federally owned property, located approximately 35 miles southeast of 
Denver, Colorado (Figure 1-1). The land encompassing the BANGF is currently leased by 
the Colorado Army National Guard (ANG) for training exercises. The facility is located on 
approximately 242 acres in the southeast corner of the old Lowry Bombing Range in 
Arapahoe County, Colorado. 

1.3 SITE HISTORY 

BANGF was built on land which was originally part of the Lowry Air Force Base bombing 
range. This land was obtained from the City and County of Denver and the State of 
Colorado by the Secretary of War in November 1940. The construction of a Titan I missile 
complex began at the site in April 1959 and was completed in August 1961. The missile 
complex was operational until January 1965, when it was closed due to technological 
changes in the nation's missile program. 

Sections of the former bombing range were searched and cleared of unexploded 
ordnance (UXO) in 1959 and 1961 (Appendix A). Based on these ordnance clearing 
activities, the entire bombing range, except for the Titan I complexes, was officially 
cleared for unrestricted use. Ordnance clearance was accomplished by walking the 
surface of the area and removing any unexploded ordnance or fragments as found. The 
land has subsequently been sold to private interests and is being used for agricultural 
and ranchette uses. The construction history of the Titan complexes indicated that 
excavation was held up for a short time at Complex l-B in early 1959 when live ordnance 
was uncovered (USACE, 1961). Military explosive ordnance disposal units were called 
to the construction site and cleared the area. No mention was made of any ordnance 
related construction delays at the BANGF. 
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Final excessing actions and salvaging operations were conducted at the former missile 
complex in 1971. In October 1977, the site was transferred to the Department of the Army 
(DA) from the Air Force and subsequently the DA turned the site over to the Colorado 
ANG for training activities. The Colorado ANG used the surface of the site for tactical 
aviation training purposes and did not routinely access the underground complex. 

In December 1988, the Defense Secretary's Commission on Base Realignment and 
Closure released a report which recommended BANGF for closure. In March 1989, the 
U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), since renamed the U.S. 
Army Environmental Center (USAEC), was assigned the responsibility for centrally 
managing the Base Realignment and Closure Environmental Restoration Program. 

1.4        SITE DESCRIPTION 

Information for this site description came from two investigations. The first source is the 
BANGF Enhanced Preliminary Assessment (PA) Report prepared by Roy F. Weston, Inc. 
in January 1990. This report describes the underground layout, the primary functions of 
each area when the facility was operational, potentially environmentally significant 
operations, and the major items removed during the salvage operation after the facility was 
closed. Additional information was collected during an inspection of the facility conducted 
by R. L. Stollar & Associates, Inc. on September 17 and 18, 1990. The inspection was 
conducted to document the condition of the complex, to determine whether hazardous 
wastes were present at the site, and assess health and safety hazards in the underground 
structure. Detailed descriptions of the condition of the facility can be found in Appendix A 
of the Sampling and Analysis Plan, Inspection Notes. 

The BANGF contains an abandoned Titan I missile complex which includes an entry portal 
silo, powerhouse, control center, antenna terminal, two antenna silos, fuel terminal, 
powerhouse air filtration facility, three propellant terminals, three equipment terminals, and 
three missile silos (Figure 1-2). All of the structures are underground; they are constructed 
of reinforced concrete and are connected by steel tunnels. 

1.4.1      Underground Facilities 

The underground launch complex can be divided roughly into three operational subgroups; 
the powerhouse, the control center and the launch areas. These areas are connected by 
tunnels constructed of 9.5-ft-diameter corrugated metal. There are approximately 2,100 ft 
of tunnels which allowed personnel access and utility connections to all areas of the 
complex. During the inspection, the tunnels were observed to be generally damp, and 
insulating material, which appeared to consist mostly of fiberglass, was lying on the floor in 
many areas. 
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1.4.1.1 Entry Portal - An entry hatch, which is approximately 5 ft in diameter, is located 
adjacent to the entry portal. The hatch is partially closed by a hydraulically operated trap 
door; the hydraulic arm has been disconnected. The hatch is approximately 20 ft deep and 
the entry way is blocked by two large concrete blocks which are stacked one on top of the 
other. The blocks measure 2ftX2ftX6ft and weigh an estimated 3,600 lbs each. The 
top block has a rebar "handle" which may serve as a point of attachment for removal. 
There is no ladder in the hatch. The hatch leads to a stairway which accesses the main 
tunnel area. The stairway drops approximately 30 ft and wraps around the portal elevator. 
There is cable and debris within the portal. 

1.4.1.2 Powerhouse - The powerhouse provided electric power, heat, air conditioning, 
and water for the facility. This dome-shaped structure, with walls from 12 in to 30 in thick, 
is 120 ft in diameter at its base and 46 ft high. To strengthen the concrete structure, over 
190 miles of pre-stressed wire was wrapped around its base. 

Four large diesel generators, each capable of producing approximately 1,000 kilowatts of 
electric power, were located on the first level. The powerhouse had two large air 
conditioning units, each with a 250-ton capacity to provide the necessary air to cool the 
generators. Three supplemental ice banks were installed on the first floor as a backup for 
this equipment, with each bank holding 30,000 lbs of ice. The resulting cool air was used 
to reduce the temperature within the powerhouse and in the guidance equipment in the 
launch control center. Heat produced by the generators was used to provide hot water 
throughout the complex and to heat various facilities. Also included on this first level were 
the water filtration equipment, water and fuel pumps. 

The water system facilities consisted of chlorinators, tanks, and pumps. Located beneath 
the powerhouse are two wells, each about 1,800 ft deep. These wells provided water for 
the entire complex. 

Adjacent to the powerhouse were a number of storage tanks. These included two diesel 
fuel tanks, each with a capacity of 67,000 gal, for operating the generators, two water 
storage tanks with a total capacity of 60,000 gal, and one fuel tank holding 40,000 gal of 
RP-1 missile fuel. RP-1 is a kerosene-alcohol based propellant. There was also one 5,000 
gal diesel fuel tank, called the "start tank," that provided the fuel to start the generators. 

During salvage operations, both 67,000 gal diesel fuel tanks were removed. The other 
tanks are still in place, and the 5,000 gal diesel tank is open and contains a small amount 
of liquid. Product levels were not observed in the other tanks. 

Three tanks associated with a water demineralization system were observed at the north 
end of the powerhouse during the site inspection. One of these tanks, which was 
approximately 300 gallons in capacity, was labeled "Sulfuric Acid". At the bottom of the 
tank there was a perforation with a crystalline substance, appearing to be sulfate. The 
other two tanks appeared to be in good condition. At the south end of the main level, 
generator and boiler parts lay strewn over the floor. 



The tunnel leading to the powerhouse exhaust was on the south side of the mezzanine 
level. Exhaust pipes of many sizes from the generators and boilers pass through the 
tunnel. Most of the pipes were covered with friable white insulating materials. Chunks of 
insulation were lying on the floor and the entrance to the tunnel was covered with crushed 
insulation. Samples of this material were collected and analyzed during the RI/FS site visit. 
Laboratory results indicated that the insulation material contains 50 to 75 percent asbestos 
(see Appendix B). 

A 5,000 gallon diesel fuel tank was located approximately 20 feet south of the powerhouse 
on the east side of the tunnel. There was an opening approximately 5 feet from the bottom 
of the tank. One to two inches of brownish liquid was visible in the bottom of the tank. 

Further down the tunnel there was a large mound of soil at the former location of the 
67,000 gallon fuel tanks. The tanks were removed and soil had come into the tunnel 
through the openings. South of the soil mound is the exhaust room. There was a loft in the 
room which contained several horizontally oriented pipes. Metal plate flooring was on the 
sides of the room and an uncovered pipe trench filled with pipe and water in the center of 
the room. There was a large fan in the wall at the end of the room. 

1.4.1.3 Control Center - The launch control center was the command center of the 
entire missile complex. It is a two level, dome-shaped structure, slightly smaller than the 
powerhouse. Its inside dimensions are 105 ft in diameter and 85 ft high. The lower level 
housed the living and working areas and was divided into ready rooms, dining hall and 
kitchen, and air conditioning and electrical equipment maintenance ready room. The top 
level contained various consoles, time display and status boards, and electronic and 
communications equipment. This equipment controlled and monitored the operations 
within the complex and was capable of giving an immediate visual status of the weapon 
system's state of readiness. 

Associated with the control center, yet separated from the rest of the complex, are two 
antenna silos 27 ft in diameter and 71 ft high. The antenna silos are located approximately 
500 ft south of the entry portal. The equipment in each silo was identical, with one used as 
backup for the other in the event one was destroyed or rendered inoperative. 

During the site inspection, the floor of the tunnel leading from the portal elevator to the 
antenna silos was wet and contained yellow insulating material, which appeared to be 
fiberglass. Pipe elbows and bends appeared to contain asbestos. The antenna silos had 
about 3 inches of water above the grating floor and several feet of water under the grating. 

1.4.1.4 Launch Areas - The Titan installation was equipped with three identical launch 
areas. Each launch area contained a propellant terminal, equipment terminal, and missile 
silo. 
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The propellant terminal is a two-level, silo-type structure 47 ft high and 40 ft in diameter. 
Liquid nitrogen and helium were stored in this facility to provide the pressure to load the 
fuel and liquid oxygen (LOX) aboard the missiles. Also located within this terminal were the 
LOX and helium subcoolers and the LOX sump. The LOX subcooler was a large tank 
through which the liquid oxygen passed and was cooled by the colder liquid nitrogen prior 
to being loaded into the missiles. The subcooler cooled the helium prior to being pumped 
into the LOX tanks which pressurized the tanks to prevent the fuel from sloshing. 

The first level of the propellant terminal contained the LOX sump pumps and a drainage 
facility for the liquid oxygen overflow. In addition, there were nine clusters of nitrogen and 
helium tanks that extended upwards into the second level and one 3,500gal tank that 
contained sulfuric acid. During the inspection the propellant terminals contained 
approximately 5 ft of water. The door to the Propellant Terminal in Complex 3 is locked, 
and the facility could not be inspected. 

Adjacent to the propellant terminal was a 26,000 gal LOX storage tank. Reportedly, during 
the salvage operations, all LOX storage tanks and the other miscellaneous tanks found on 
the first floor of the three propellant terminals were removed. 

Like the propellant terminal, the equipment terminal is a siloshaped structure located next 
to the missile silo. This structure stored much of the equipment used to prepare and 
launch the missiles. It consists of four levels and is 62 ft high and 43 ft in diameter. The 
first level was called the powerpack room and contained the launcher logic racks, which 
provided automatic checkout of the launcher equipment, and the hydraulic equipment used 
to raise and lower the missile launch platform. The second level contained the 
air-conditioning unit which maintained proper temperature and humidity in the silo. The 
third level contained an electric power distribution system for the ground operating 
equipment, missile electrical system, ground hydraulic power unit, and the missile air- 
conditioning system. Also located on this third level were the fuel loading and unloading 
equipment. On the fourth level, the power produced by the four diesel generators in the 
powerhouse was stepped down from 2,400 volts to 480 volts. The electrical transformers 
were reportedly removed during the salvage operation. 

The missile silo measures 163 ft from ground level to the base of the foundation and has 
an inside diameter of 40 ft. The foundation is 8 ft thick; the walls vary in thickness from 2 ft 
to 11 ft. On top of the missile silo are two 116-ton doors that were raised and lowered 
hydraulically. 

The Fuel Terminal is located along the tunnel leading to the launch complexes, 75 feet 
north of the entrance tunnel. The room contained a 40,000gallon RP-1 fuel tank, and at 
the south end of the room, the tops of four highpressure nitrogen tanks were visible. Only 
the end of each nitrogen tank and some connecting pipes were inside the room. 



During the site visit for the preparation of the RI/FS work plans, it was noted that the 
launch complex structures contained varying amounts of water. The depth of water in the 
three silos ranges from 36 ft to 81 ft, and the lowest level in the equipment terminals in 
Complexes 2 and 3 was filled with water, while the lowest level in Complex 1 was empty. 

The tunnel junction where the tunnel branches off to Launch Complex 1, had 1 to 2 feet of 
water on the floor. An escape hatch led to the surface from the room. At ground surface, 
the hatch was covered with dirt. There were pieces of metal, piping, hoses and other trash 
lying on the floor in the water. A metal beam, connected to the southern tunnel served as a 
bridge, but did not cross the room completely. 

1.5 SI FIELD INVESTIGATION 

The SI field investigation program includes the following: 

• Drilling boreholes, soil sampling/analysis at two sewage treatment ponds, waste 
discharge locations, fuel tanks, and transformers 

• Collection and analysis of shallow (upper 3 feet) soil samples in suspected areas 

• Collection and analysis of standing water in the underground complex 

• Collection and analysis of liquid samples (if any) fom tanks in the underground 
complex 

• Well installation and sampling/analysis of groundwater at the perimeter of the BANGF 
property 

• Data evaluation and report preparation 

Details of the SI field investigation are provided in the Sampling and Analysis Plan. 



2.0 HEALTH AND SAFETY RESPONSIBILITIES 

This section describes the health and safety designations and general responsibilities of 
task personnel who will implement this HSP during the SI at the BANGF. It is the 
responsibility of these individuals to ensure that all site personnel are aware of the hazards 
associated with the site and required tasks and that all project tasks are performed in a 
safe manner. 

2.1 PROJECT MANAGER 

The project manager (PM) for the SI task for the BANGF is responsible for the selection of 
qualified personnel, procurement of appropriate equipment and supplies, scheduling 
project activities, notifying USAEC Contracting Officer's Representative (COR) of project 
status, and disseminating information among all parties involved in the project. The PM 
has overall responsibility for the management of this project which includes ensuring that 
health and safety regulations and procedures are complied with by anyone working on or 
visiting the site. 

2.2 HEALTH AND SAFETY OFFICER 

The Health and Safety Officer (HSO) is responsible for managing and implementing the 
BANGF health and safety program. In addition, the HSO is responsible for ensuring that 
sufficient safety support and adequate review procedures are established so that site 
personnel work under reasonably safe conditions. Specific responsibilities of the HSO 
include the following: 

• approving the individual chosen to serve as the Site Health and Safety Officer (SHSO) 
for this field operation; 

• reviewing and approving the site-specific health and safety plan developed by the 
SHSO as well as any significant changes made to the site specific health and safety 
plan; 

• overseeing the daily efforts of the SHSO and resolving site disputes involving health 
and safety issues; and 

• overseeing the implementation of the site specific HSP by the SHSO. 

2.3 SITE HEALTH AND SAFETY OFFICER 

The SHSO is responsible for the development and implementation of this site health and 
safety plan, site specific training, air monitoring, site safety, inspection and use of health 
and safety equipment, decontamination, and emergency contingencies. The SHSO, in 
consultation with the HSO, is responsible for updating and modifying the HSP as site or 
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environmental conditions "change. The SHSO is vested with the authority to stop site 
operations if he determines that an imminent health or safety hazard or other potentially 
dangerous situation exists. In addition, the SHSO, through the HSC, assures that all 
personnel entering the work areas are qualified for duty in accordance with 29 CFR 
1910.120. The SHSO report all daily activities to the HSC and will inform the PM of all 
pertinent health and safety issues. 

2.4        ON-SITE PERSONNEL 

All personnel assigned on-site responsibilities shall be required to review this plan and 
acquire training as stipulated in Section 9.0 of this document. In addition, all onsite 
personnel must meet the medical fit-for-duty requirements stipulated in Section 8.0 of this 
plan. 
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3.0 HAZARD ASSESSMENT 

Potential hazards that may be encountered during the BANGF SI field investigation will 
be of a chemical and physical nature. The hazards associated with entry into the BANGF 
were assessed during an inspection of the facility conducted on September 17 and 18, 
1990, and from a review of available historical data by Stollar & Associates personnel 
(Stollar & Associates, et al., 1991). The air quality of the confined space was evaluated 
during the inspection. 

The major potential chemical and safety hazards identified at this site that will be a 
concern during the SI include: 

inhalation of volatile organic compounds (VOCs) during soil boring, tank sampling, and 
while sampling standing water in the launch complex; 

eye and skin irritation from contact with residual acidic or caustic material; 

trips, slips, or falls during confined space work; 

dermal absorption or ingestion of polychlorinated biphenyls (PCBs) while soil sampling; 

inhalation of asbestos while sampling underground; 

encountering UXO during drilling activities; 

mechanical hazards associated with boring and drilling operations on the surface. 

3.1 ATMOSPHERIC HAZARDS 

During the BANGF SI, samples will be collected from various soil depths above the launch 
complex, from areas of standing water throughout the complex, and from tanks that still 
contain residual liquid. Atmospheric hazards will be unique for the two areas. Atmospheric 
hazards are a major concern in the underground complex due to the isolation of the 
environment. The facility has been partially sealed for several years, with minimal or no 
passive ventilation. Surface contaminants become a hazard when contaminated soil is 
disturbed and contaminants become airborne. 

Because of the lack of ventilation and confined location of the complex, the oxygen 
concentration of the facility will be a concern. The oxygen concentration of the air in the 
facility was monitored continuously while personnel were underground during the previous 
inspection (Stollar & Associates, et al., 1991). The Q concentration was above 19.5 
percent in all accessible areas of the complex which included the entire facility except 
Propellant Terminal No. 3. There was a door blocking entry into Propellant Terminal No. 3 
which could not be opened by the entry team. 
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In addition to the potential" for low oxygen concentrations, the possibility also exists for 
explosive gases or vapors to accumulate in confined areas. Sources of these vapors 
include the volatilization of fuels, accumulation of methane gas from organic 
decomposition (e.g., sewage, vegetation), and desorption of chemicals from the inner 
surface of tanks or cylinders. A combustible gas indicator was used during the previous 
inspection to identify the presence of flammable vapors; however, no combustible vapors 
were present in the facility. Again, all areas of the facility were evaluated except Propellant 
Terminal No. 3. 

Toxic gases, vapors, and particulates are also potential hazards at this site due to the use 
of fuels, acids, asbestos, dielectric fluids, coolants, and water treatment chemicals while 
the facility was in operation. Specific materials identified in the PA included: 

RP-I (Kerosene-Alcohol propellant) Sodium Hydroxide 
Sodium Hypochlorite Sulfuric Acid 
Water Demineralizing Chemicals Diesel Fuel 
Hydraulic Fluid PCBs 
Ethylene Glycol Refrigerants 
Compressed Oxygen Asbestos 
Compressed Helium Compressed Nitrogen 

Most of these chemicals have reportedly been removed. 

Organic vapors were evaluated throughout the facility with a Foxboro organic vapor 
analyzer (OVA). This survey did not indicate the presence of organic vapors in the 
atmosphere. Exposed insulation was observed on piping throughout the facility. The 
straight runs of insulation appeared to be fiber glass while the elbows and bends appeared 
to be asbestos. Two bulk samples were collected, one from the powerhouse floor and the 
other from the tunnel leading to the powerhouse exhaust, and both showed 50 to 75 
percent asbestos (see Appendix B). Further, area samples were collected to evaluate 
airborne asbestos concentrations in the entry portal, the powerhouse and the control 
center. The resulting fiber concentration in each of the areas is shown in Table 31. 

Table 3-1       Airborne Asbestos Concentrations 

Air Volume Air Concentration 
Location (liters) (fibers/cubic centimeter) 

Portal Entry 751 0.0007 

Powerhouse 723 0.0007 

Control Center 472 0.01 
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The Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit 
(PEL) for airborne asbestos is 0.2 fibers/cc as defined in 29 CFR 1910.1001. The 
preliminary assessment indicated that the PEL was not reached, however, none of the 
insulation was intentionally disturbed during the inspection resulting in negligible airborne 
concentrations. Disturbance of the insulation during the SI field investigation is expected to 
be minimal. Prior to entering the underground complex, field personnel will be briefed on 
the potential hazards within the structure including asbestos containing materials. Field 
personnel will be instructed to avoid contact with these materials whenever possible. 

Another potential hazard is hydrogen sulfide. This hazardous gas can be generated by 
decaying organic matter which contains sulfur or by the reaction of sulfuric acid with iron. 
Monitoring was done to evaluate the hydrogen sulfide concentration in air throughout the 
facility and particularly around the out-of-service sulfuric acid tanks. This survey showed 
no indication of H2S. 

The launch facility was also surveyed for radiation during the initial site entry. Both a 
scintillometer and a Geiger-Mueller meter were used. Radiation levels did not exceed 
typical background levels. 

Prior to entering the underground complex the atmospheric constituents will be evaluated 
using a combination oxygen, combustible gas, and hydrogen sulfide meter (trimeter) and 
an OVA, as described in Section 4.0. The trimeter and OVA will also be used continuously 
while personnel are in the underground structure to assure that proper levels of personal 
protective equipment (PPE) are being used. 

At a minimum, full-face air-purifying respirators with combination HEPA, organic vapor, 
and acid gas cartridges will be worn by personnel entering the underground complex to 
protect them from potential atmospheric hazards. Respiratory protection and required 
chemical resistant clothing are discussed in Section 6.0. 

3.2        ACTIVITY HAZARDS ANALYSIS 

The SI field activities, identified in Section 1.5 and detailed in the Sampling and Analysis 
Plan, will include sampling of standing water and residual tank product within the 
underground complex, borehole drilling and soil sampling, and groundwater monitoring 
well installation and sampling. The potential hazards associated with each activity, and the 
control measures that will be used to minimize or eliminate them are discussed below. 

3.2.1      Standing Water Sampling 

Potential hazards involved with the collection of standing water samples within the 
underground complex include chemical toxicity hazards associated with skin contact with 
contaminated liquid, and safety hazards including unstable footing on unsecured grating, 
and slipping or falling on wet surfaces. 
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3.2.1.1   Toxicology and Explosive Hazards 

Potential contaminants that may be present in the standing water include chlorinated 
solvents, asbestos, petroleum products, and metals. In addition, radioactive nuclides from 
rumoured disposal in the missile silos during the period in which the installation was 
abandoned may also be present. Low concentrations, if any, of these contaminants are 
expected to be encountered during the standing water sampling activities. Respiratory 
protection and appropriate chemical resistant clothing, as described in Section 6.0, will be 
used to reduce the risk of exposure. 

The following is a brief description of the toxic effects of exposure to each material. 
Additional information is provided in Appendix C. 

Chlorinated solvents are typically narcotics and mucous membrane irritants. They have 
been used as anesthetics. Symptoms of exposure include dizziness, drowsiness, 
light-headedness, nausea, vomiting, and headache. High concentrations can irritate the 
eyes and respiratory tract. 

Inhalation and ingestion of asbestos fibers has been shown to cause lung cancer, 
mesothelioma, and cancer of the stomach and colon. Mesothelioma is a rare cancer of the 
thin membrane lining of the chest and abdomen. Symptoms of mesothelioma include 
shortness of breath, pain in the walls of the chest, and/or abdominal pain. 

Petroleum products and alcohols are mild narcotics and will irritate the eyes, nose, and 
throat. Symptoms of exposure include dizziness, drowsiness, headache, and nausea. 
Liquid petroleum is a defatting agent which causes drying and cracking of the skin after 
repeated or prolonged exposure. No chronic systemic effects have been reported from the 
widespread industrial use of these products, however, the presence of benzene 
substantially increases their toxicity. Benzene has a PEL of 10 ppm and is a suspected 
human carcinogen, therefore, exposures should be reduced to the lowest feasible limit. 
Acute exposure to benzene can cause dizziness, euphoria, giddiness, headache, 
weakness, and drowsiness. Repeated skin contact can cause redness, blistering, and dry, 
scaly dermatitis. Petroleum and alcohol products are also potentially explosive. 

Acute toxic effects from metals results from the inhalation of air or the ingestion of liquids 
or solids containing very high concentrations of metals. Inhalation of high concentrations is 
irritating and may cause severe damage to the respiratory tract with bronchitis, chemical 
pneumonitis, and in sever cases, pulmonary edema. The symptoms associated with 
ingestion of excessive amounts of metals are those of food poisoning with nausea, 
vomiting, abdominal pains, and diarrhea. 

Explosive hazards are not expected to be encountered during the standing water sampling 
activities. 
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3.2.1.2  Physical Hazards 

The major physical hazards associated with the activities that will be performed in the 
underground complex include falls, poor footing, submersion underwater, entrapment, and 
related structural concerns. Visual inspection of the facility identified numerous locations 
where equipment had been removed leaving an unprotected opening in the floor. Several 
of these areas are underwater and are thus, not readily visible. The grating in the antenna 
area was submerged under approximately 3 inches of water, however, with adequate 
lighting, the holes are readily identifiable. The water level in the powerhouse was below the 
grating and thus, openings in this area were visible. 

The area of greatest concern, in terms of a fall or slip hazard, is the sampling of water from 
the 3 silos. Varying levels of water remain in the silos. The depth to the water from the 
level of the access tunnels in Silos 1, 2, and 3 is 24, 63, and 36.5 ft, respectively, and the 
depth to the bottom of the silos from the sampling locations is 105, 99, and 104 ft, 
respectively. In addition, the areas from which samples will be obtained are not protected 
by railings nor secured in any way. Pipe racks, grating, and structural steel is available, 
however, in the area leading to the silos to which personnel will be secured while 
sampling. 

The three equipment terminals associated with the missile silos have an opening located 
in the center of the floor on the three elevated floors (four floors total). These openings are 
approximately 2 ft by 2 ft and are not protected. 

Insulation is scattered throughout the facility. Much of it is wet and thus unstable and 
could cause a fall. 

Engineering controls will be established and enforced to minimize or eliminate the risk of 
personnel injuries resulting form slip trip and fall accidents. Fall protection and other 
engineering controls are discussed in Section 6.2. 

Mechanical and electrical hazards are not a concern inside complex due to the lack of 
electrical and hydraulic power in the facility. Cable trays and wires are still present 
throughout the facility. These are especially evident in the tunnels. The trays are secured 
to the walls with adequate clearance between them and the opposing walls, therefore they 
do not represent a significant hazard. 

3.2.2     Tank Sampling 

Tanks which may contain residual liquid will be opened and sampled during the SI. These 
include two 30,000-gallon water tanks located between the powerhouse and control 
center, a 40,000-gallon RP-1 (kerosene-alcohol propellant) tank located at Tunnel Junction 
12, a 5,000-gallon diesel tank located 20 ft south of the powerhouse on the east side of the 
tunnel leading to the powerhouse exhaust, a 500gallon unlabeled tank located on the 
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upper level of the air filtration area, and three water demineralization tanks located in the 
north end of the powerhouse. 

3.2.2.1   Toxicology and Explosive Hazards 

Potential materials that may be encountered during the tank sampling activities include 
RP-1 propellant, diesel, sulfuric acid, and hydrogen sulfide. Level B PPE, including 
supplied air and appropriate chemical resistant clothing, will be required while opening and 
sampling tanks. The required PPE for this task is discussed in Section 6.0. 

The following is a brief description of the toxic effects of exposure to each material. 
Additional information is provided in Appendix C. 

Inhalation of RP-1 vapors may be narcotic or anesthetic. Ingestion of liquid will cause 
gastrointestinal distress, irritation, and possibly nausea. Liquid or vapors may be irritating 
to the skin and eyes. Chronic hazards include blood and possibly kidney effects. RP-1 
contains naphthalene, which is a suspected carcinogen. Explosion hazards are reported to 
exist if RP-1 is stored in an area that may be subjected to fire. 

The toxic effects of diesel are included in the discussion of petroleum products in Section 
3.2.1.1. Under normal temperature and pressure, diesel is considered combustible, but not 
explosive. 

Sulfuric acid is an eye, skin, and respiratory irritant. Splashes on or contact with the eye or 
skin will cause severe burns. Concentrated sulfuric acid destroys tissue due to its severe 
dehydrating action whereas dilute concentrations act as mild irritants. Extreme care will be 
taken while sampling in the area of the sulfuric acid tank. In addition to the hazards 
associated with the corrosivity of the compound, it may also generate hydrogen gas upon 
contact with metals. Hydrogen gas is explosive. The pH of standing liquid in the vicinity of 
the tank will be checked prior to sampling to further evaluate the concentration of the 
material. Sulfuric acid is incompatible with the sodium hydroxide used at the facility. 

Hydrogen sulfide is a colorless gas with a strong odor of rotten eggs. Exposure to 
hydrogen sulfide typically deadens the sense of smell, therefore, odor should not be used 
as a warning property. Inhalation of low concentrations of HjS may cause headache, 
dizziness, and upset stomach. High concentrations can cause loss of consciousness and 
death resulting from respiratory paralysis and asphyxia. Hydrogen sulfide is explosive 
between 4.3 percent and 46 percent by volume. 

3.2.2.2   Physical Hazards 

Physical hazards that will be encountered during the tank sampling activities will include 
the slip, trip, and fall hazards discussed in Section 3.2.1.2, as well as physical hazards 
associated with opening sealed tanks. The following sections describe the procedures that 
will be used for this task. 
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If possible, tank samples will be dispensed directly from the tank outlet. However, based 
on observations made during the RI/FS facility inspection (Stollar & Associates, et al., 
1991), many of the tanks remaining in the complex will have to be sampled through inlet 
ports. If this is the case, the tanks will be accessed by carefully removing the bolts 
holding the inlet flanges to the tanks. Pressure valves will be used, if possible, as a 
precautionary measure to release pressure that may be present in the tank. The flanges 
will then be removed and samples collected. 

The 5,000-gallon diesel fuel tank will be sampled through an opening located 
approximately 5 ft from the bottom of the tank, while the RP-1 propellant tank will be 
sampled through one of several 4-inch flanges that were observed during the facility 
inspection. 

The two 30,000-gallon water tanks located between the powerhouse and control center 
are accessed by removing the 4-inch bolted flanges located on the top of each tank. The 
tanks appeared to be steel with a thin plastic coating and flanges approximately 7 ft off the 
floor. When sampling is conducted, a three-person team will be used to open, monitor, and 
sample these tanks. One person will collect samples, another will stabilize the ladder while 
the third person hands bottles and equipment to the designated sampler. 

The tank in the air-filtration facility will be accessed by carefully disconnecting the line 
marked "UA" from the tank. 

Two of the water demineralization tanks are vertical 500 gallon capacity tanks which 
appear to be intact. One was labeled "Acid" while the other was labeled "Danger". The 
third tank, which has a capacity of 300 gallons, was labeled "Sulfuric Acid" and appears to 
have leaked. Crystals (possibly crystalline sulfates) were visible below the tank. It was not 
determined whether any residual liquid was present in the sulfuric acid tank. These tanks 
will be accessed by carefully removing lines leading to the tanks and siphoning liquid from 
the inlet ports. 

3.2.3     Borehole Drilling and Soil Sampling 

In addition to the sampling to be performed at locations associated with known historic 
activities with a possible contaminating effect, the SI will include sampling at 
environmentally suspect areas identified and analyzed from aerial photographs taken 
between 1963 and 1975 by the Environmental Photographic Interpretation Center (EPIC). 
These areas include mounded material, pits, trenches, containers, tanks, and ground 
stains. 

Potential hazards involved with the drilling and soil sampling activities include chemical 
toxicity hazards associated with skin contact and inhalation of contaminated soil; and 
physical hazards involving unexploded ordnance concerns, drill rig operations, and cold 
heat/cold stress. 
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3.2.3.1 Toxicology and Explosive Hazards 

Potential contaminants that may be present in the soil include solvents, fuels, metals, and 
PCBs. Fuels used in the facility include RP-1, a kerosene-alcohol propellant, and diesel 
fuel. Low concentrations, if any, of these contaminants are expected to be encountered 
during the drilling and soil sampling activities. Field operations will be monitored for organic 
vapors, as stated in Section 4.0, to minimize exposure hazards. Initial personal protection 
will consist of Level D with chemical-resistant gloves to be used for soil sampling. If 
necessary, the level of protection will be upgraded to Level C, or the site will be evacuated, 
based on the results of field monitoring. 

The toxic effects of exposure to diesel, chlorinated solvents, and metals were discussed in 
Section 3.2.1.1, while the toxic effects of exposure to RP-1 were discussed in Section 
3.2.2.1. PCBs are suspected human carcinogens and have two distinct actions on the 
body: a skin effect and a toxic action on the liver. Symptoms of severe exposure include 
acne, nausea, vomiting, jaundice, edema, and abdominal pain. 

3.2.3.2 Physical Hazards 

Unexploded Ordnance 

The area surrounding the former Titan Missile Site 1, Complex 2A located on the 
Bennett facility was cleared by a 1961 unexploded ordnance (UXO) survey (see 
Section 1.3, and Appendix A) conducted by military explosive ordnance disposal units. 
The portion of the BANGF excluded from this investigation included the fenced complex 
alone. The Titan Missile Complex 2A was not included in this survey presumably 
because it was not deemed necessary. The missile facility was fully operational at the 
time of the survey and it would be logical to assume that all UXO would have been 
cleared from the site during the construction of the facility considering the magnitude of 
the excavation for the underground complex. A map of the old Lowry Bombing Range 
shows that the closest target area at the BANGF was approximately 1 mile to the 
northwest, consequently the site was not in a high impact zone. Based on this 
information, additional ordnance clearing activities are not recommended for the area in 
the immediate vicinity of the underground complex. However, several borings will be 
drilled beyond the estimated limits of the former missile complex excavations during the 
SI fieldwork. Geophysical investigations will be conducted at these locations to reduce 
the risk of encountering UXO during drilling activities. 

A visual surface clearance of a 15-foot wide lane to each boring location will be 
conducted to allow safe access for the drill rig. In addition, an area 50 feet in diameter 
will be cleared at each boring location to accommodate maneuvering of the drill rig. The 
cleared area will be marked using wooden stakes, engineering tape, and pin flags. All 
activities associated with drilling each boring will be conducted within the marked area. 
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Borings that will be drilled to depths greater than 3 feet bgs will be cleared to a depth of 
2 feet using a Schonstedt magnetometer. The boring will be drilled to a depth of 2 feet, 
the augers will be removed from the hole, and the drill rig will be moved away to a 
distance of approximately 20 feet to avoid interference with the location equipment. The 
magnetometer will then be used to clear the location to a depth of 4 feet. The drill rig will 
be pulled back over the hole and will drill to a depth of 4 feet. Once the 4-foot level is 
reached, the process will be repeated every 4 feet using Schonstedt MG-220 down hole 
gradiometer to the desired drill depth or to a depth of 28 feet, whichever is less. 

A surface check will be performed at the locations of borings that will be drilled to depths 
of 3 feet bgs. These locations will be cleared using a Schonstedt magnetometer. 

The rationale for the 2-/4-foot magnetometer check is based on the type of ordnance 
reportedly fired/dropped in the area and the capabilities of the location equipment. 
Available records indicate that the former Lowry Bombing Range was used for 
air-to-ground gunnery and precision bombing practice. Aircraft rounds will normally not 
penetrate more than 2 feet, while bombs will normally not penetrate beyond 25 feet. The 
nearest target area (Target T5), located 1 mile distant from BANGF, was used from 
1940 to 1945 for bombing practice with 100 to 500 pound bombs (Weston, 1999. 

If a metallic object is encountered during drilling, the hole will be immediately 
abandoned. A new boring will be initiated a safe distance away from the first location. 

Drill Rig Operations 

The following safety provisions will be adhered to by the drill rig operator: 

• Before raising the drill rig mast in the vicinity of electrical power lines, the operator 
must walk completely around the drill rig to determine the distance of the rig to 
the nearest power line when the mast is raised (this distance must be equal to or 
greater than 20 feet). Any questions regarding the appropriateness of a drilling 
location should be brought to the attention of the Site Safety Officer. 

• Before drilling, the location must be adequately cleaned and leveled to 
accommodate the drill rig. 

• Suitable storage for all tools, materials, and supplies will be provided. Pipe, drill 
rods, casings, augers, and similar drilling tools will be arranged to prevent rolling, 
spreading, or sliding by using chocks. 

• Work areas and drilling platforms will be kept free of materials, obstructions, and 
substances that could cause the surface to become slick or otherwise hazardous. 
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• After stabilizing and leveling the drill rig, all unnecessary personnel will be cleared 
from the area immediately to the rear and the sides of the drill mast prior to its 
raising. 

• When utilized, augers will be used in accordance with manufacturers 
recommended methods of securing the auger to the power coupling. Additionally, 
the operator and tool handler will be responsible for establishing safe procedures 
for drilling, auger connection and disconnection, and auger fork insertion and 
removal. 

• Augers will only be cleaned by hand when the drill rig is in neutral and the auger 
has ceased to rotate. 

• Unattended boreholes will be properly covered or otherwise protected. 

Heat Stress 

The stress of working in a hot environment can cause a variety of serious health 
conditions including heat exhaustion or heat stroke; the latter can be fatal. Personal 
protective equipment (EPA Level C protection) can significantly increase heat stress. To 
reduce or prevent heat stress, frequent rest periods and controlled beverage 
consumption to replace body fluids and salts may be required. 

Additionally, quantitative physiological monitoring for heat stress may be conducted. 
Physiological monitoring for heat stress includes heart rate as a primary indicator and 
oral temperature as a secondary indicator. The frequency of monitoring depends on the 
ambient temperature and the level of protection used on-site. To determine the initial 
monitoring frequency, after a work period of moderate exertion, use the following 
information: 

Adjusted 
Temperature* Level D Level C 

90 F or above after 45 minutes after 15 minutes 
87.5 to 90 F after 60 minutes after 30 minutes 

82.5 to 87.5 F after 90 minutes after 60 minutes 
77.5 to 82.5 F after 120 minutes after 90 minutes 
72.5 to 77.5 F after 150 minutes after 120 minutes 

* Adjusted air temperature (F) = observed temp + (13 x percent sunshine). 

Air temperature is measured with a bulb shielded from radiant heat; percent sunshine is 
the time sun is not covered by clouds thick enough to produce a shadow (100 percent = 
no cloud cover and a sharp, distinct shadow; 0 percent = no shadows) (The Industrial 
Environment- its Evaluation and Control: U.S. Department of Health and Human 
Services, 1973). 
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The following procedures and action levels are to be used for the physiological 
monitoring of heat stress: 

Heat rate: Count the radial pulse during a 30-second period as early as possible 
in the rest period. If the heart rate exceeds 110 beats per minute at the beginning 
of the rest period, shorten the next work cycle one-third and keep the rest period 
the same. If the heart rate exceeds the 110 beats per minute at the next rest 
period, shorten the following work cycle by another one-third and also monitor 
oral temperature. 

Oral Temperature: Use a clinical thermometer (3 minutes under the tongue) to 
measure the oral temperature at the end of the work period (before drinking). If 
the oral temperature exceeds 99.6 F, shorten the next work cycle by one-third 
without changing the rest period. If the oral temperature exceeds 99.6 F at the 
beginning of the next rest period, shorten the following work cycle by one-third. 
DO NOT allow a field team member to wear EPA Level C protection when the 
oral temperature exceeds 100.6 F. 

Personnel will be trained to recognize the symptoms of heat stress and the appropriate 
action to take upon recognition. Even though physiological monitoring is not always 
necessary, it is essential that personnel understand the significance of heat stress and 
its proper treatment. 

Some of the symptoms that indicate heat exhaustion are: 

Clammy skin 
Lightheadedness 
Slurred speech 
Rapid pulse 
Weakness, fatigue 
Confusion 
Fainting 
Nausea (vomiting) 

If these conditions are noted, the following steps should be performed: 

• Remove the victim to a cool and uncontaminated area. 
• Remove protective clothing. 
• Give water to drink, if conscious. 

Symptoms that indicate heat stroke include: 

• Hot skin, temperature rise (yet may feel chilled) 
• Incoherent, delirious 
• Mental confusion 
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• Convulsions 
• Unconsciousness 

If heat stroke conditions are noted, immediately perform the following steps: 

• Remove victim to a cool, uncontaminated area. 
• Cool the victim, whole body, with water, compresses, and/or rapid fanning. 
• Give water to drink, if conscious. 
• Transport the victim to the designated medical facility for further cooling and 

monitoring of body functions. HEAT STROKE IS A MEDICAL EMERGENCY! 

Cold Stress 

Cold weather injuries may either be local or systemic. Local cold weather injuries include 
chilblains (chronic injury of the skin and peripheral capillary circulation) and frostbite. 
Frostbite occurs in three progressive stages: frostnip, superficial frostbite and deep 
frostbite. 

Systemic cold injuries, due to hypothermia, are those that affect the entire body system. 
Hypothermia is caused by exposure to cold and is aggravated by moisture, cold winds, 
fatigue, hunger and inadequate clothing or shelter. Precautionary measures that will be 
taken at the project include: 

Providing field shelters or wind screens; 

• Monitoring temperature and wind speed to determine appropriate cold stress 
personal safety measures 

• Adjusting work schedule based on weather conditions and temperature; 

• Providing insulated clothing for field workers; and, 

• Adhering strictly to the buddy system so that workers can assess cold stress 
symptoms in their co-workers. 

3.2.4     Groundwater Monitoring Well Installation and Sampling 

Groundwater monitoring well installation and sampling poses similar potential hazards and 
control problems as exist with borehole drilling and soil sampling (see Section 3.2.3). 
Additionally, there is a splash hazard while developing and sampling the wells. 
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3.5 HAZARD ASSESSMENT CONCLUSIONS 

The primary hazards associated with the SI are safety concerns related to movement and 
accessibility within the underground complex. Fall protection is critical when working near 
the silos. Poor lighting and unstable footing are also important concerns. Safety belts will 
be worn at all times when working near the silos. Additional lighting will be used to 
increase visibility. 

Based on preliminary monitoring, minimal chemical hazards are present underground; 
however, entering the underground complex will be conducted in accordance with the 
confined space entry procedures specified in Appendix D. The highest potential for 
exposure will be during the initial opening of sealed tanks. Level B will be worn while 
opening these tanks, and the breathing zone will be monitored using an OVA and trimeter. 
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4.0 AIR MONITORING 

The objective of the air monitoring efforts is to assess potential chemical exposures of 
workers prior to and during underground entry, materials sampling, and drilling. A 
secondary benefit of air monitoring is the screening of soil and bulk materials for 
contamination which may warrant detailed laboratory analysis. The results of air 
monitoring shall serve to direct: 

• changes in the selection and use of personal protective equipment; 

• control of explosive atmospheres; 

• requirements for decontamination; and 

• requirements for emergency contingencies. 

The SHSO shall be responsible for the calibration, maintenance, and use of air monitoring 
instrumentation; the HSO will interpret the data acquired. 

4.1      INSTRUMENTATION 

Instrumentation is recommended for the detection and quantification of oxygen, 
combustible gases, hydrogen sulfide, and total organic vapors. 

A combination oxygen, combustible gas, and hydrogen sulfide meter (trimeter) with a 
pump and remote sampling line will be used for the monitoring of those atmospheric 
constituents. Sufficient lag time will be allowed for the purging of the sample line per the 
manufacturer's specifications (i.e., a 50 ft line will increase the response time on a given 
instrument to 30 seconds). 

An OVA is required for real time general organic vapor monitoring. The type of meter may 
consist of a flame ionization detector (FID), a photoionization meter (PID), or an infrared 
spectrophotometer. 

Other instruments which may be necessary for identification of suspected air contaminants 
are gas detection colormetric tubes and pumps, and radiation survey meters. NIOSH 
sampling techniques may be warranted if long term exposures to such contaminants as 
airborne asbestos fibers, acid gases, or specific organic vapors appear to be a possibility 
on the basis of field observations. 
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4.2 CALIBRATION OF INSTRUMENTS 

Each instrument used on the project is to be calibration checked on a daily basis. The 
calibration gas recommended by the instrument manufacturer shall be used. A record of 
calibration shall be maintained by the health and safety officer. 

4.3 INTERPRETATION OF DATA 

The HSO is responsible for the interpretation of the data derived from the air monitoring 
program. 

Table 4-1 lists the basic action levels associated with the air monitoring program. These 
actions are provided as baseline parameters which may be adjusted as additional 
information is obtained from sample analysis and/or field screening techniques. 

4.4 INSTRUMENT MAINTENANCE 

The air monitoring instruments are subject to impact and submersion during field use. 
Therefore, the cleaning, decontamination, and maintenance of these instruments is critical. 
The manufacturers' maintenance protocols shall be observed during the use of such 
instruments. All adjustments or repairs are to be documented by the SHSO. Only parts 
from the original manufacturer may be used for replacement of damaged components. 

4.5 FREQUENCY AND TECHNIQUE OF MONITORING 

Air monitoring with the trimeter shall be conducted remotely prior to the entry of lower level 
work areas of the missile complex. The end of the extension line shall be dropped to the 
bottom of the entry areas and retracted and read at each 6ft interval in order to monitor for 
gases with varying densities. It shall also be used continuously during all underground 
activities. The OVA shall be used during all drilling and sampling activities, at the source of 
potential emissions (i.e., bore holes, tanks, etc.). Breathing zone monitoring will be 
performed if readings above background occur at the potential emission sources. The 
OVA shall also be used to survey all of the accessible general areas underground. 
Personnel samples shall be collected using constant flow pumps and NIOSH 
recommended media at the discretion of the SHSO. 
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5.0 SITE CONTROL 

5.1 WORK ZONES 

The BANGF shall be treated-as a restricted zone during all SI operations. Members of the 
general public shall be denied access into the area. The underground complex shall be 
designated as an exclusion zone. Areas surrounding drill rigs and tank sampling 
operations shall also be designated as exclusion zones. Such areas will be delineated with 
barricade tape or cones. Only trained, medically approved personnel equipped with the 
required level of protective equipment shall be allowed into the entry portal or in the 
immediate area of sampling. A central decontamination site shall be established for 
surface sampling operations and a decontamination area shall be established outside the 
entry portal for those exiting the underground facility. 

5.2 COMMUNICATIONS 

Two-way radios shall be used by sample crews to maintain contact among the other crews 
and with the standby person(s). The system shall consist of lineof-sight use of Motorola 
radios by stationing individuals at major underground junctions. The locations of relay 
stations will be determined as the entry progresses. However, a minimum of two relay 
stations is anticipated. Non-verbal communication shall be established and used as 
necessary (Figure 5-1). 

5.3 BUDDY SYSTEM 

Worksite personnel must work in groups of two or more. Underground crew members 
must maintain visual contact with each other. The standby team will consist of two 
individuals equipped with level B equipment. 

27- 



LOW AIR 

NEED HELP 
FOR REPAIRS 

PERSONNEL PROBLEMS 

(Jj^ 

OUT OF AIR 

INCIDENT PROBLEMS 

CANNOT SEE 

NEED ASSISTANCE 

EVACUATE 

-28- 

% 
CKY incorporated 

Environmental Services 

HAND SIGNALS 

PROJECT NO. 8802 FIGURE 5-1 



6.0 ENGINEERING CONTROLS AND PPE 

6.1      PERSONAL PROTECTIVE EQUIPMENT 

The criteria used to determine appropriate levels of protective equipment include the work 
being performed, potential chemical and mechanical hazards at the site, availability of 
monitoring data, effectiveness of engineering controls, and applicable regulations. 

6.1.1 Underground 

All sampling underground will involve the collection of liquid samples. Saranex will be 
utilized by all underground personnel because of its liquid resistant properties. Latex inner 
gloves will be worn under outer protective gloves when sampling and will be securely 
taped to the Saranex coveralls with duct tape. Butyl rubber gloves will be used for 
sampling the water demineralization tanks because of the unknown sulfuric acid 
concentrations of the residual liquid and nitrile rubber gloves which are more resistant to 
petroleum products, alcohols, caustics, and refrigerants will be used for all of the other 
underground sampling tasks. Leather gloves can be worn over the chemical resistant 
gloves to aid in climbing, moving equipment, etc.; however, they will be removed while 
sampling. Disposable outer boots will be worn over steel-toed rubber inner boots and will 
be securely taped to the Saranex coveralls with duct tape. To further ensure the safety of 
all personnel, hard hats, MSHA approved cap lights, and miners belts with safety D rings 
will be worn by anyone entering the launch complex. 

If monitoring indicates that hazardous conditions do not exist (see Section 4.0), respiratory 
protection can be down-graded to Level C, full-face air-purifying respirators with 
combination HEPA, organic vapor, and acid gas cartridges. Cartridges will be changed 
daily and will be changed more frequently if odor is detected inside the cartridge or 
breathing becomes difficult as a result of particulate accumulation on the filters. 
Self-contained breathing apparatus (SCBA) will be worn when any sealed tank or 
container is initially opened. 

6.1.2 Above Ground Sampling 

Above ground sampling will include both liquid and soil samples. Tyvek will be worn for all 
above ground soil sampling and Saranex will be worn for water or liquid sampling. Latex 
inner gloves will be worn under nitrile outer gloves which will be used in all areas except 
the PCB contaminated area. 

For potential contact with PCBs, butyl rubber gloves will be used. All site personnel will 
also wear steel-toed rubber boots. 
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Table 6-1       PPE Requirements for Site Tasks 

Activity Personal Protection Level 

Opening sealed tanks B (nitrile gloves) 

Opening and sampling water demineralization B (butyl rubber gloves) 
tanks 

Sampling standing liquid C (nitrile gloves) 

PCB sampling C (butyl rubber gloves) 

All other above ground sampling D (nitrile gloves)  

6.2      ENGINEERING CONTROLS 

Engineering controls will be used to ensure that site personnel are adequately protected. 
Necessary equipment that will be utilized on this site include: 

• a crane or backhoe: 

• a 20-ft ladder; 

• a retractable lifeline and fall protector; 

• safety lines; and 

• battery operated, explosion-proof portable cap lamps. 

An angle iron will be welded to the portal door prior to the initiation of any work inside the 
launch complex. It will have a hole drilled through it that is large enough to feed a chain 
through A backhoe or crane will be utilized to open the portal door and will remain on site 
to secure the door in the open position. The silo will not be entered until the door has been 
secured The concrete blocks obstructing the silo entrance will be removed with a crane. 
The blocks will be put back into the portal following the completion of underground 
sampling. The portal door will be closed at the end of each day. 

A retractable lifeline and fall protector will be utilized when the health and safety officer 
enters the portal. The lifeline will remain in the lowered position while anyone is 
underground. The retrieval system will be monitored by surface personnel at all times in 
the event that a rescue is required. The ladder will also remain in the portal until all 
personnel have exited the facility at the end of each day. 
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Personnel sampling the silos will be attached to a safety line that is only long enough for 
them to get within one foot of the silo. Samples will be obtained from that location. A 
safety line will be attached to mine belts with safety rings and to a secure structural feature 
of the facility (e.g., a pipe rack, pipe, tank, etc.). 

Some manways underground are missing sections of decking or catwalks as a result of 
the salvage operation. A suspended safety line will be erected across the missing sections 
of decking and catwalks to provide a hand support for personnel requiring to pass over 
these areas. 

Battery operated portable cap lamps will be used to provide lighting for the crews 
underground. These lamps, designed for use in mines, are explosion-proof and provide a 
backup light source. 
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7.0 DECONTAMINATION 

All personnel and/or equipment exiting exclusion zones will be subject to decontamination. 
Personnel decontamination will take place as close to the entry portal as safely feasible. 
Individuals shall observe standard EPA protocol for the sequential removal of PPE as 
reflected in Figure 7-1. All disposable PPE will be monitored for visible contamination and 
organic residue with a FID or PID instrument. Non-contaminated PPE will be bagged and 
disposed of as nonhazardous trash. Contaminated PPE will be bagged, drummed and 
disposed of in a permitted facility. PPE that comes into contact with the standing water in 
the underground complex will be considered contaminated with asbestos and will be 
disposed in accordance with all applicable state and federal requirements. 

7.1 SMALL EQUIPMENT DECONTAMINATION 

Small equipment will be protected as much as possible from contamination by draping, 
masking, or otherwise covering as much of the instruments as possible with plastic without 
hindering the operation of the unit. 

Contaminated equipment will be taken from the drop area and the protective coverings 
removed and disposed of in the appropriate containers. Any dirt or obvious contamination 
will be brushed or wiped with a disposable paper wipe. The units can then be wiped off 
with damp disposable wipes and dried. The units will be checked, standardized, and 
recharged as necessary for the next day's operation. They will then be prepared with new 
protective coverings. 

7.2 HEAVY EQUIPMENT DECONTAMINATION 

Downhole equipment of the drilling rigs will be cleaned at the work area or central staging 
area with high-pressure steam. Loose material will be removed by brush. The person 
performing this activity will be at least at the level of protection utilized during the personnel 
and monitoring equipment decontamination. 
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8.0 MEDICAL SURVEILLANCE 

The medical surveillance requirements of OSHA 29 CFR 1910.120 (f) provide the 
framework for a medical monitoring program for workers involved in hazardous waste 
operations. The standard includes provisions for baseline, periodic, and termination 
medical examinations to monitor for potential exposures to hazardous materials. All 
personnel entering potentially contaminated areas of this site (underground and surface 
sampling activities) must be medically qualified for the site assignment through a medical 
surveillance program. All site personnel performing tasks which require the use of 
respirators must provide written authorization from a qualified physician that they are 
medically fit-for-duty and are qualified to wear a respirator. Personnel who do not have a 
current (within the last year) medical clearance will not be permitted to work in the 
investigation areas. 
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9.0 TRAINING 

All personnel working in investigation areas must complete the training required by 29 
CFR 1910.120. This training includes 40 hours of initial hazardous waste operations 
training, three days of on-the job training, an 8 hour annual refresher training course, and, 
if acting in an on-site supervisory capacity, 8 hours of supervisory health and safety 
training. Personnel without documentation of the required training will not be permitted to 
enter the work areas. Certificates of training will be provided to the SHSO for each person 
working in the investigation areas. Of the support personnel on the surface, one shall 
serve as a safety technician with responsibility for the safety support equipment and shall 
be certified in first aid and CPR. 

Each individual involved in on-site work is responsible for knowing the contents of this plan 
and conducting themselves in accordance with the procedures described. All field 
personnel shall participate in site orientation dealing with the contents of this plan, the 
selected PPE, non-verbal communications, decontamination techniques and 
requirements, and emergency contingencies. The training shall be conducted by the 
SHSO. 
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10.0 EMERGENCY CONTINGENCIES 

The standby personnel are responsible for assisting in the extrication of injured personnel, 
the application of first aid, and for requesting assistance should the need arise. The 
Arapahoe County Sheriffs office shall be informed of the scheduled activities prior to 
commencement of the entry. In the event of an incident the sheriffs office shall be 
contacted for coordination of rescue support and/or medical transportation. Should an 
injury occur necessitating immediate transport of a worker to a medical facility, the injured 
party shall be taken to the AMI Aurora Presbyterian Hospital located at Sixth Avenue & 
I-225. 

To reach Aurora Presbyterian Hospital from BANGF, take County Road 129 north 10 miles 
and curve east for one mile, paralleling I-70 east, then cross I-70 and enter I-70 going west 
to Denver. Proceed 23 miles to Exit 282 and take 1-225 south. Proceed south on 1-225 to 
6th Avenue and go west on 6th Avenue to Potomac. Turn right onto Potomac and the 
emergency room to Aurora Presbyterian Hospital will be posted nearby (Figure 101). 

A portable telephone shall be on-site to contact emergency personnel. Several 
farmhouses within one mile of BANGF may serve as a source for emergency phone use, 
should the portable phone system fail. 

A retractable lifeline and fall protection system shall be onsite for fall protection and 
rescue efforts. When applicable this system shall be secured to an acceptable anchor for 
support. The workers shall be attached to this system by a harness whenever a work task 
shows a potential risk of a fall. 

Emergency Phone Numbers: 

Emergency 911 
Arapahoe County Sheriff 795-4711 
Aurora Fire Department 366-1556 
Bennett Fire Department 644-3555 
Colorado Army National Guard 397-3239 
USAEC Project Manager (410) 671-1614/3261 
CKY Project Manager (310) 792-3728 

Accidents resulting in a fatality, lost-time injury or illness, hospitalization of three or more 
personnel, or property damage to government or contractor property equal to or exceeding 
$2,000 will be reported by telephone to the CKY Project Manager, (310) 792-3728 and to 
USAEC, (410) 671-1614, as soon as possible, but not later than 2 hours after occurrence. 
The accident will be reported in writing within 5 days of occurrence on DA Form 285 
(Appendix E). In addition, the Department of Labor (DOL) will be notified of any such 
accident within 8 hours of occurrence, as required by OSHA (59 FR 15594). All other 
accidents/incidents will be reported by telephone to CKY and USAEC, within 8 hours of 
occurrence, sooner if conditions permit. 

36 





11.0 REFERENCES 

Stollar, R.L., & Associates, Inc. et al., 1991. Draft-Final Health and Safety Plan for Bennett 
Army National Guard Facility Remedial Investigation and Feasibility Study. Contract 
No. DAAA-15-90-D-0018, Task Order 0001. 

Weston, Roy F., 1990. Enhanced Preliminary Assessment Bennett Army National Guard 
Facility, Denver, Colorado. 

38 



APPENDIX A 

CERTIFICATES OF CLEARANCE 
LOWRY BOMBING RANGE 



CERTIFICATE OF CLEARANCE 

j All lands vithin the Lovry Bombing Range,   located approximately 21 
miles southeast of Lovry Air Force Base,  Colorado,  described as follows; 

I All of sections 12,  13 and 2k, T. 5S, R.65W;  6th principan (sic) meridian. 
All of the above land located in Arapahoe County,  Colorado; Department 
of Interior land,  1920 acres.    Above land description vas obtained from 
and prepared by Air Installation Engineers, Real Estate Division,  Lovry 

| Air Force Base,  Colorado. 

All of the above described land has been given a careful visual search 
iand has been cleared of all dangerous and/or explosive materials reasonably 

possible to detect.     There are no restrictions on the future use of all 
land in section 2k.     It 1B recommended that all land in sections 12 and 

j 13 be restricted to surface use only.    It is possible that subsurface 
I ordnance remains undetected in sections 12 and 13 due to prior usage as 

impact area and heavy grovth of vegetation.    All present end/or future 
ovners and/or inhabitants of these lands are hereby advised that if at 

(any time an item identified or suspicious of being »ilitary ordnance is 
located, the nearest government or civil authorities should be notified 
immediately. 

Date of this clearance vas 21 October 1959. 

/s/ Gayle K.   Braeeicke 

GAYLE K.   BRAESICKE 
1st  Lt. USAF 

COPY 
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UNRESTRICTED FOR ANY FUTURE USE 

6 June 1963 

All lands (approximately 5üjlj66.l6 acres more or less) within Lowry 
Missile Site Kr# 1, located approximately lit idles Southeast of Lowry Air 
Force Base, Colorado,, Townships U and 5 South, Ranges 63, 6U and 65 West 
of the 6th Principal Meridian and described as follows have been thoroughly 
searched and are cleared of all explosive ordnance and ordnance residue 
reasonably possible to detect: 

BA tract of land lying within the military reservation of Lowry AFB Bombing 
Range  (currently known as Lowry Missile Site Er« 1) , being all of Sections 
31> 32, 33, 3U, 35 and 36 of Township U South, Range 6$ Wests all of Sec- 
tions 1, 2, 3, U, and Section 5 less Complex 1-A, Section 6, Section 8 less 
Ammunition Storage Area, Sections 9, 10, 11, 12, 13, lh, 15, 16, and Section 
17 less Demolition Area, East \ of Section 20, Sections 21, 22, 23, 2ht 25, 
26, 27, 28, 33, 3U, 35 and 36 of Township 5 South, Range 6$ West;' all of 
Sections 26, 27, 28, 29, 30, 31* 32, 33, 3U, 35 and Sections 25 and 36 less 
Complex 1-C of Township U South, Range 6I4 West; all of Sections 1, 2, 3, h» 
5, 6, 7, 8, 9, 10, 11, 12, 13, lh, 15, 16, 17, 18, 19, 21, 22, 23, 2li, 25, 
26, 27, 28, 29, 30, 31* 32, 33, 3U, 35, 36 and Section 20 less COSBIBX 2*B 
of Township 5 South, Range 6U Westj all of Section 31 of Township k South, 
Range 63 West; all of Sections 6, 7, 17, 18, 19, 20, 30, 31, West half of 
Sections 5 and 8, and Section 29 less Complex 2-*A of Township 5 South, 
Range 63 West of the 6th Principal Meridian, Arapahoe County, Colorado«   As 
official plot by the Bureau of Land Management and filed and recorded at 
the Arapahoe County Seat, Littleton, Colorado."     (Description was obtained 
from Real Property Officer, Civil Engineering Division, Lowry AFB, Colorado.) 

Attached map  (LF 7-£l) reflects the areas decontaminated. 

There are no restrictions on the future use of all the above described 
lands. 

Because of surface distortion caused by previous use of the lands, 
all present and/or future users, owners and/or inhabitants of these lands 
are hereby advised that if, at any time, an item identified or suspected 
of being military ordnance is located, the nearest government or civil 
authority should be contacted. 

Date of clearance was 2u May I963. 

m^J^Gl PKICE^^ 1 Atch 
Captain, USAF Map a/s 
Range Clearance Project Officer 
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SECTION rc 

REPORT OF CLEARANCE 

6 June I963 

1«  References and Authority: 

a. Ltr, 2701st EQD Sq, 25 Sep 62, Range Survey Report- Lovry Missile 
Site Nr. 1, v/it indorsements thereto. 

b. Ltr, ATC   (ATEOM-OR), 20 Feb 63, Notice of Contamination - Declara- 
I                    tion of Excess Lovry Missile Site Nr. 1, w/lst Ind, AFLC  (MCEFR-l), thereto. 

I 

2»     Range Description 1   A tract of land located within the Lovry Missile 
Site Nr. 1 (formerly known as Lovry AFB Bombing Range) approximately II4 miles 
Southeast of Lovry Air Force Base, Colorado.    Controlling installation is 
Lowry Air Force Base, Colorado. 

3.     Range Area»   Approximately 51t,166.16 acres. 

U.      Date Project Started:    1 May 1963 Couple ted:    2U May I963 

Number of Personnel Utilized:    2 Officers and 18 Enlisted Men. 

2,265 

311 

690 

:    3>266 

6.      Marihours Utilized: 

a. In Decontamination: 

b. In Travel Time to and from Range: 

c. In Travel Time to and from Home Station: 

7.      Total Cost of Clearance: 

a. POL Costs: 

(1) Gasoline- 2,531.5 gals Ö $ .Hi gal - $3&.1*0 

(2) Motor Oil-      25 gals 9 &L.92 gal - 28.00 

(3) Fuel Oil-      70h gals 6 $ .10 gal - 70.1*0 

Total:    $1;52.80 

b. Demolition Material Costs: 

(1) Conp C- 1 case 6 $29.00 case - $29.00 

(2) Safety Faze- 100 f t • * .01 ft - 1.00 



• 

k 

(3)   Blasting Caps- 20 ea © $ .0I4 ea 

(li)    Fuse Lighters- 25 ea ® $  .3I4 ea 

c. Vehicle Maintenance: 

d. Transportation and Per Diem Costs» 

(1) Transportation- 

(2) Per Diem- 

e.    H-21 Helicopter provided by Loviry AFB for 
h hours @ $250.00 per hour - 

f. Cost Per Acre: 

8«      Hazardous Material Recovered and Disposition: 

a. Powder, Paraflare - 5 lbs - 

b. Motor, Rocket 2.75" - 28 ea - 

c. Head, HE   Rocket 2.75" - 11 ea - 

d. Cartridge, Photoflash - HO ea - 

e. Grenade, Smoke - 1 ea - 

f. Igniter, WP - 2 ea - 

g. Head, HE Rocket 5° - 1 ea - 

h. Fuze, Rocket, Mk ll}9 - 1 ea - 

i. Charge, Spotting, KLA1 - 1U ea - 

j. Igniter, WP M23 - 2 ea - 

k. Fuze, Mech Tiae, H152 - 2 ea - 

1. Fuze, Mech Time, T 73 - 8 ea - 

a. Bomb, Practice, Mk 23 •sr/sPot- Charge    17 ea - 

2 

.80 

8.50 

Total:    $39.30 

$109.15 

$ 673.75 

1528.29 

Total:   $2202.014 

$1000.00 

Total Costs:    $3603.59 

$ .07 

Burned 

Burned 

Detonated 

Detonated 

Burned 

Detonated 

Detonated 

Detonated 

Detonated 

Detonated 

Detonated 

Detonated 

Detonated 
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n. JATO    15KS1000 - 

o. Bomb, Incendiary, M69 - 

p« Bomb, Incendiary, M7U - 

q. Projectile, 20 MM, HE - 

1 aa - 

1 ea - 

2 ea - 

3S0 ea - 

Burned 

Burned 

Burned 

Detonated 

9. Inert Material Recovered and Disposition:-    Light Ferrous Metal, 
30,000 lbs, turned in to Marketing and Redistribution Activity, Lowry AFB, 
Colorado. 

10, Vehicles and Equipment Used and Adequacyt 

a«   Truck, Cargo, 6 x 6, 2i ton - 3 ea 

b«    Truck, Cargo, lj-dr, U x U - 2 ea 

c«    Truck, Dump, 5 "ton - 2 ea 

d.   Truck, P/0, ^ ton - 1 ea 

e«   Tractor Bulldozer D-6 - 1 ea 

f.   Disc 12« w/2Un Blades - 1 ea 

Vehicles and equipment were considered adequate. 

11«   Difficulties Encountered: 

a«   Manpower Losses»    9$ ro/hrs were lost because of sick call and minor 
injuries. 

b.    Vehicle Maintenance:    Vehicles vere deadlined for maintenance for 
a total of 101 hours. 

12. Remarks:    The support rendered by the personnel of Lowry AFB was 
exceptionally good in every respect. 

13. Participating Personnel:    The following personnel, detachments indicated, 
participated in this project: 

Major William Stouppe 

Capt Dursard G. Price 

SMSgt Joseph L. Wyatt 

MSgt Daniel G# Bertron 

Detachment 3 

Detachment 7 

Detachment 3 

Detachment 2 

f 
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TSgt Michael R. Armour -         Detachment 1 1 TSgt Raymond Crandall -         Detachment 3 
TSgt David R. Evans Field Ops 

ß TSgt BllUe I. Owens Field Ops 
TSgt Marvin L. Seaman -          Detachment 2 

SSgt Joseph Aranda -         Detachment 3 
1 SSgt Stuart K. Carr, Jr. Field Ops 
i SSgt Richard C« Doerr -          Detachment 2 

SSgt Johnnie B# Goodwin -         Detachment 2 
1 SSgt Melvin Pilson Detachment 2 
1 
1 

SSgt Kenneth D, Stehlik -         Detachment 3 

Alß James E. Farris -         Detachment 3 
A1C Henry L. Griffitts Detachment 3 

1 AlC George E. Isaacs Field Ops 
. AlC Jerome E. MulvJhJll -         Detachment 3 

! 

A1C David A. Parks -         Detachment 3 

1 
i Captain, DSAF 

Clearance Officer 

w 
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APPENDIX B 

ASBESTOS SAMPLING RESULTS 



LABORATORIES, INC. 

Box 4012 
Golden, Colorado 80401 
(303) 278-3400 (800) 878-3434 
FAX # (303) 278-2121 

REPORT ON SERVICE NUMBER 50264AH 
September 20, 1990 

Customer Project Code: 

To: 

Analysis: 

Method: 

esults: 

Discussion: 

Mr. David Farler 
Urie Environmental Health 
11407 W. 1-70 Frontage Rd. 
Wheat Ridge, CO 80033 

N. 

The following samples were submitted for analysis: 
Two bulk samples for asbestos identification and content determination. 
Three membrane filter samples and two blanks for fiber count. 

ASBESTOS (identification) 
Each sample was analyzed following EPA method 600/M4-82-020.  Portions 
of each bulk material were immersed in oil of known refractive index on 
a microscope slide and observed at 100-125 power using a.McCrone 
Dispersion Staining Objective with polarized light.  Characteristics of 
the fibers under polarized light and dispersion staining conditions were 
compared to similarly prepared samples of known asbestos types.  Optical 
estimates of the asbestos fiber content were made by comparing the 
quantity of non-asbestos material to asbestos fibers. 

FIBER (count) 
The fiber concentration of each filter sample was determined following 
NIOSH Method 7400 (A Rules).  Wedges from each filter were examined at 
400 power using phase contrast microscopy.  All fibers longer than five 
(5) microns with a length-to-width ratio of 3:1 or more were counted. 

The results are found on Tables 1-2.. 

The present OSHA permissible exposure limit (PEL) for asbestos is 0.2 
fibers/cc. 

Detection limit for bulk samples is <1% asbestos fibers. 

LT( ) indicates "less than" with the lower limit of quantification shown 
in parentheses. 

All filter samples have been corrected for the blank unless otherwise 
noted. 

The Laboratory has been EPA approved for asbestos analysis since 1979, 
and is accredited under NIST/NVLAP for asbestos fiber analysis. 

This report relates only to the items tested and may not be reproduced 
except in full with the approval of the laboratory. 

Hager Laboratories, Inc., has been accredited by the American Industrial 
Hygiene Association (AIHA) since 1977 and is enrolled in the AIHA 
Proficiency Analytical Testing (PAT) Program for phase contrast 
microscopy.  Microscopists have completed the NIOSH 582 course "Sampling 
and Evaluating Airborne Asbestos Dust". 



p Page Two, SN 50246AH Urie Environmental Health 
September 20, 1990 

! 

! 

Discussion:    Laboratory data are filed and available upon request.  A portion of each 
(Cant.)        sample is retained for subsequent review and future analysis. 

If you have any questions, please contact our Technical 
Services Department, at (303)278-3400 or toll free at (800)878-3434. 

I 
1 Filter Samples 

Analyzed by: 

Bulk Samples 
Analyzed by: 

I 
I 

I 

Submitted by: 

PGM/slt 

Oosr^dLa      ^ ■ 
Sandra L. McCarty TJ 

'U'TOTUsf^ 
rxcia G. Manning 

Microscopy Supervisor 

Date Analyzed: l1-TO-'iQ 

Date Analyzed: ^g"^ 

I 

I 



t E U 
o u 
to  m 

I 

4 

O 
to 

1 
o 
n 

o 
UTi 

o 
n 

(\/ed£jJ   saaq-p^ aaq^o 

(%)   s^eq-pj; esoinxiao 

O 
a c 
n 

o 
O 
a 
M 

(\)   BSGX3 snozqTJ 

(\)   Boaeaqsv T«V>X 
i 
o 
m 

i 
o 

(\)   eq-TXT^do^^V 

(%)   e^TIoPT^o^O 

{%)    0*78010? 

o 
in 
I 
o 
n 

o 
n 
i 

m 

(%) oxT^osXjqo 

(K/X.) qaaseJ^ so^saqgy 

SJSXHT; JO -OH 

aoxoo oxdtcres 

tH/X)   snoauBÖotnoH 

t 

a 
i4 



|SN 50264AH 
September 20, 1990 

TABLE 

Sample Number    Counted  Counted    Total    Air Volume Air Concentration 
(fibers)  (fields)   (fibers)    (liters)      (fibers/cc) 

I 

B.9.18.90.1 2. 100. LT(4900.) 723. LT(0.007) 

B.9.18.90.3 3. 100. LT(4900.) 751. LT(0.007) 

B.9.18.90.10 3. 100. LT(4900.) 472. LT(0.01) 

Blank #1 0. 100. LT(4900.) - - 

Blank #2 0. 100. LT(4900.) — — 

I 
I 
I 
I 
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APPENDIX C 

CHRIS DATA SHEETS AND MATERIAL 
SAFETY DATA SHEETS 



•16-94   02:54PM FROM OLAC PL/RKFA P02 

/ 

W-l 
MATERIAL/SAFETY DATA SHEET 

RP-1 

JTION I 

PRODUCT; RP-1 

COMMON NAME; Petroleum distillates 

CAS NUMBER; Blend 

NFPA 
A 

Fire / \ 
A 2/\ 

/ V \ React 
Health  \2 /\0 / 

V V 
\CS/ Special 

SUPPLIER; HOWELL HYDROCARBONS, INCORPORATED V 
781X S. PRESA 0=LEAST to 4=EXTREME 
SAN ANTONIO, TEXAS 78223 
Telephone (512) 533-2542 HMIS PPI: 
24 Hr. CHEMTREC 1-800-424-9300 

Prepared 9/90 by Scientific Information Services, C.A.R.E.,Corp. 

SECTION II, HAZARDOUS INGREDIENTS/IDENTITY INFORMATION ' 

HAZARDOUS COMPONENTS-(CAS Number)      OSHA PEL  ACGIH TLV     OTHER 

Solvent Refined Heavy Naphtha (64741-92-0)—NO DATA AVAILABLE 
Hydrotreated kerosene (64742-47 8) NO DATA AVAILABLE 

♦Naphthalene (91-20-3) NO DATA AVAILABLE 
^Anthracene (120-12-7) NO DATA AVAILABLE 

*May contain Polynuclear Aromatics combined % of 5%. 

TION III, PHYSICAL/CHEMICAL CHARACTERISTICS ' 

BOILING POINT, 365-412 F, MELTING POINT, ND 
SPECIFIC GRAVITY (H20=l), Approx. 0.77 
VAPOR PRESSURE, Approx. 4mmHg e 25 C.    VAPOR DENSITY (Air=l), Approx. 
EVAPORATION RATE (BuAc=l), 0.08 6.3 
SOLUBILITY IN WATER, Negligible 
APPEARANCE AND ODOR, Clear & bright liquid with red dye typical hydrocarbon 

odor. 

SECTION IV, FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT (Method), 133 F. (TCC) 
FLAMMABLE LIMITS; Lower, 1.1 Upper, 6 

Extinguishing media, water fog or spray, foam, dry powder, carbon 
dioxide (C02). 

SPECIAL FIRE FIGHTING PROCEDURES, Approach fire from upwind side. Avoid 
breathing smoke, fumes, mist, or vapors on the downwind side. 

UNUSUAL FIRE AND EXPLOSION HAZARDS, If stored in drums: Containers may 
rupture from internal pressure if confined to fire area. Cool with 
water. Get non-emergency personnel out of the area. 
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11-16-94 02:54PM FROM OLAC PL/EKFA P03 

MATERIAL SAFETY DATA SHEET 
RP-1 

/  ':TION V, REACTIVITY INFORMATION 

STABILITY: PRODUCT IS  Stable 

INCOMPATIBILITY: Materials to avoid: Heat, and oxidizers or oxidizing 
materials. 

HAZARDOUS DECOMPOSITION OR BYPRODUCTS, From Fire: Smoke, carbon 
dioxide, carbon monoxide* 

HAZARDOUS POLYMERIZATION, Will not occur. 

SECTION VI, HEALTH HAZARD DATA 
THRESHOLD LIMIT VALUE, 10 ppm (Based on Naphthalene) 

ROUTES OF ENTRY 
INHALATION? Possible (Irritant, narcotic) 
SKIN/EYES? Possible (Irritant) 
SKIN ABSORPTION? Possible (Irritant, toxic, narcotic) 
INGESTION? Unlikely 

HEALTH HAZARDS 
ACUTE, Inhalation of vapors may be narcotic or anesthetic. Ingestion of 
liquid will cause gastrointestinal distress, irritation, and possibly 
nausea. Liquid or vapors may be irritating to skin and eyes. 

CHRONIC, Blood effects, possibly kidney effects. Cancer suspect agent, 
contains hydrotreated kerosene. IdSO for naphthalene is 490mg/Kg - 
ORAL RAT. 
' -\ CARCINOGENICITY 

TED IN NTP? NO        IARC MONOGRAPHS? Yes     OSHA REGULATED? No 

SIGNS AND SYMPTOMS OF EXPOSURE, Signs of inhalation overexposure, in 
order: Irritation of respiratory tract, nervous system depression, 
headaches, dizziness, staggering gait, confusion, unconsciousness, 
coma. 

Skin irritation develops slowly after contact, eye irritation develops 
immediately upon contact. 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE, Dermatitis. 
*********************************************************************** 
EMERGENCY AND FIRST AID PROCEDURES, 

EYE CONTACT, Flush eyes with water. Get medical attention if 
symptoms develop and persist, 

SKIN CONTACT, Wash akin with water. Get medical attention if 
symptoms develop and persist. 

INGESTION, Do NOT induce vomiting. Get immediate medical 
attention. Aspiration into lungs may cause 
chemical pneumonia. 

INHALATION, Remove victim to fresh air and, if needed, 
immediately begin artificial respiration. Give 
oxygen if breathing is labored. Get emergency 
medical help. Contact physician immediately. 

) 
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11-16-94 02:54PM FROM OLAC PL/EKFA 

MATERIAL SAFETY DATA SHEET 
RP-1 

V      "TION VII, PRECAUTIONS FOR SAFE HANDLING AND USE 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED, Small 
spills, pick up with absorbent media. Store as Hazardous waste. 

Large spills, contain with dikes, pick up with vacuum truck. Handle as 
Hazardous waste. Notify proper local, state, and federal agencies. 

WASTE DISPOSAL METHOD, EPA approved Hazardous waste disposal site. 
Follow applicable local, state, and federal regulations. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE, Store away from 
oxidizers or materials bearing a yellow "D.O.T." label. Store in a 
cool, ventilated area, away from ignition sources. 

OTHER PRECAUTIONS, Clean up leaks immediately to prevent soil or water 
contamination. 

SECTION VIII, CONTROL MEASURES 

RESPIRATORS PROTECTION, (If concentration reaches or exceeds TLV), 
NIOSH approved organic vapor mask required. 

VENTILATION; LOCAL EXHAUST, Recommended   SPECIAL, —- 
MECHANICAL, Recommended    OTHER, — 

PROTECTIVE GLOVES, Chemical resistant gauntlet type gloves. 

i PROTECTION, Chemical goggles or full face shield. 

OTHER PROTECTIVE EQUIPMENT, Boots, aprons, drench showers, eye wash as 
needed for protection against spills and/or splashes. 

WORK HYGIENIC PRACTICES,. Avoid contact with skin, eyes, and clothing. 
After handling this product, wash hands before eating, drinking, or 
smoking.  If contact occurs, remove contaminated clothing.  If needed, 
take first aid action shown in section VI, 

Launder contaminated clothing before reuse. 

SECTION IX, TRANSPORTATION INFORMATION 

DOT Proper Shipping Name, Hazard Class.,  UN/NA Number,  RQ (Contains) 
If <110 gallons in a single container; 

PETROLEUM NAPHTHA, NOT REGULATED 

if >110 gallons in a single container: 
PETROLEUM NAPHTHA, COMBUSTIBLE LIQUID, UN125S (CONTAINS NAPHTHALENE) 

If >622 gallons in a single container: 
PETROLEUM NAPHTHA, COMBUSTIBLE LIQUID, UN1255, RQ (CONTAINS 

NAPHTHALENE) 

} 
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■94 02:54PM FROM OLAC PL/EKFA P05 

MATERIAL SAFETY DATA SHEET 
RP-1 

«ON X, OTHER DATA , 
^HAZARDS,   Acute Yes     Chronic Yes 

Sudden Release of Pressure No 

CERCLA RQ 4,000 lbs. or 622 gallons 
HAZARDOUS WASTE NUMBER D001 Ignitable 
SARA Title III     , 

Threshold Planning Quantity, Nona 
Reportable Quantity, None 
Section 313, Toxic Materials: YES 

Flammability Yes 
Reactive No 

Chemical Name 
Naphthalene 
Anthracene 

CAS Number       Weight % 
91-20-3 —Together these two 
120-12-7   ingred. add up to 5%. 

CLEAN AIR ACT Not listed 
CLEAN WATER ACT Yes, Sect, 304, 3 07, 311 
TOXIC SUBSTANCES CONTROL ACT (TSCA), 40 CFR710 
Sources of the raw materials used in this mixture assure that all 
chemical ingredients present are in compliance with Sect. 8(b) 
Chemical Substance Inventory, or are otherwise m compliance with 
TSCA. 

NA-Not applicable 
CS-Cancer Suspect Agent 
CALC-Calculate 
STEL-Short Time Exposure Limit 
PF-L-Permissabls Exposure Limit 

OX-OXidizer 
ND-Data not available 

COR-Corrosive 
EST-Estimated 

TLV-Threshold Limit Value 
TWA-Time Weighted Average, 8 hours 

S, PPl-Hazardous Material Identification System, Personal Protection 

Tne data presented is true and correct to the best of our knowledge and 
belief, however, neither seller nor preparer makes any warranties,  t 
express or implied, concerning the information presented.  The user xs 
optioned to perform his own hazard evaluation and to rely upon his own 
determinations. 

SCIENTIFIC INFORMATION SERVICES 
CHEMICAL ASSESSMENT, RESPONSE AND EVALUATION CORPORATION 

Telephone (817) 560-4631 
Form essentially the same as OSHA Form 174 Dated September 1985 
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iH Fisher Scientific Company 
Chemical Manufacturing Division 
P. O. Box 375. 1 Reagent Lane 
Fair Lawn. NJ 07410 

1 MATERIAL SAFETY DATA SHEET   (Adapted from USDL From LSD-005-4) 

SECTION i. IDENTIFICATION OF PRODUCT 

^MlCAL NAME Nitric Acid 
FORMULA 

HNO- 

'NONYM OR CROSS REFERENCE 

(201) 796-7100 

IATERIAL 

SECTION II. HAZARDOUS INGREDIENTS 

Nitric Acid 

NATURE OF HAZARD 

Oxidizer,   Corrosive 

SECTION HI. PHYSICAL DATA 

FOILING POINT 
120°C 

\POR PRESSURE(mm Hg) unknown 

OR R DENSITY (AIR = 1) unknown 

MELTING POINT 

approximately  -30°C 

SPECIFIC GRAVITY 1.42 

PERCENT VOLATILE BY VOLUME (%) 100% 

R SOLUBILITY complete 
EVAPORATION RATE 
( ether = i) greater   than   1 

PPEARANCE Colorless   to yellow   liquid 

SECTION IV. FIRE AND EXPOSION HAZARD DATA 

LASH POINT (method used) 

m         
IRE EXTINGUISHING MEDIA 

NA 
FLAMMABLE LIMITS 

NA 

Uel Lei 

NA 

SPECIAL FIRE-FIGHTING PROCEDURES Use self contained breathing apparatus   as   toxic 
vapors  of NOx are  liberated. 

UNUSUAL FIRE ANQ.EXPLOSION HAZARD .         
reducing agents, organic compounds. 

Moderate fire hazard by chemical reaction with 

SECTION V. HEALTH HAZARD 

THRESHOLD LIMIT VALUE 2ppm   (air) 

ALTH HAZARDS 
Causes severe burns to eyes and skin and respiratory tract, 

äy be fatal if swallowed.  Vapors hazardous and may cause nitrons 
gas poisoning.  —— ■ ■  

iTT^T AID PROCEDURES      Inhalation - remove patient to fresh air. Skin or eye - 
immediately flush eyes or skin with water for at least 15 min. Ingestion - <;• 
give emetics.  Give tap water,.milk or milk of magnesia. Give whites of eoas 

_bea_ten_wJLth_w^.tej^ Call, a .physician = **■ 
3eo Disclaimer on reverse side. 



SECTION VI. REACTIVITY DATA 

STABILITY 

3P 

UNSTABLE 

STABLE- 

^«■BATIBIUTY (material lo avoid) 

CONDITIONS TO AVOID ^ . . _ ,_    , 
reaction with metals can 

Liberate hydrogen and oxides of nitrogen 
Reaction with organic compounds can rnun< 

f i r <-•. 

.Me ta-l&T—s-trong—bases-,—organic—corapounds- 
IAZARDOUS DECOMPOSITION PRODUCTS 

Oxides  of  nitrogen 
lAZARDOUS 
^LYMERIZATION 

MAY OCCUR CONDITIONS TO AVOID 

WILL NOT OCCUR 

■« '  — 1          ■■■-                                — 

SECTION VII. SPILL AND DISPOSAL PROCEDURES 

TEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Neutralize  with   soda   ash.      Scoop  up  and  place   in   a   suitable   container, 

VASTE DISPOSAL METHOD 

MSPOSE OF BY MEANS AS TO COMPLY WITH ALL LOCAL. STATE. AND FEDERAL REGULATIONS 
)R CONTACT AN APPROVED AND LICENSED DISPOSAL AGENCY. 

SECTION VIII. PROTECTION INFORMATION 

RESPIRATORY PROTECTION (specify type) 

Gas  mask with  canister   for  absorbing  acid vapors 

EMANATION LOCAL SPECIAL 

MECHANICAL (general) 
fume  hood 

OTHER 

ROTECTIVE GLOVES 
rubber 

EYE PROTECTION 
safety  glasses 

■THER PROTECTIVE EQUIPMENT 
rubber apron 

SECTION IX. HANDLING AND STORAGE PRECAUTIONS 
_> 1 

TORAGE AND HANDLING 

Store  portected  from light.;- 

SECTION X. MISCELLANEOUS INFORMATION 

'W; ATION FURNISHED BY: 
aston  L.   Pillori 

TITLE 
Manager of Quality Assurance 

"<2 above information is believed to be accurate and represents the best information currently available to us. However. WE MAKE NO 
.'ARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY. EXPRESS OR IMPLIED, with respect to such information, and we 
ssume no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for their 
articular purposes. 

EV NO. DATE: 
Fo-m No    ?57 

11-/2 
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MATERIAL SAFETY DATA SHEET 
CORPORATE RESEARCH & DEVELOPMENT 

SCHENECTADY, N. Y. 

No. 

•   SODIUM  HYIMOXIDE 

Revision  A 

MATERIAL  NAME:   vlS»'iWifltUüllWJIiWfiMR 
OTHER DESIGNATIONS:   Cau3tic  Soda,   Soda  Lye,   NaOH,   GE Material D4B4,  ASTM D456, 
DESCRIPTION:     This material  is an anhydrous solid   (flake,   pellet,  etc.)   CAS/1  G01   310  732 
MANUFACTURER:     Available  from many suppliers. 

SECTION   I.   MATERIAL   IDENTIFICATION 

SECTION   II.    INGREDIENTS  AND  HAZARDS 

Typical  content: 
Sodium Hydroxide   (NaOH) 

Impurities: 
Sodium Carbonate   (Na2C03) 
Sodium Chloride   (NaCl) 
Sodium Sulfate   (Na2S04) 
Potassium,   Calcium and  Magnesium 
Silicon  Dioxide   (Si02) 
Other metals   (total) 

96 

0.5-2.5 
0.01-2.1 
0.02-0.1 

0.1 
0.03 
0.01 

HAZARD    DATA 

Celling   Limit 
2 mg/m3 

SECTION   III.   PHYSICAL   DATA 

Boiling point,   1  atm,  deg C 
Specific  gravity   (20/4  C)     - 
Vola tiles     '  

Melting  point,  deg  C 

 1388 
 2.13 
  non-volatile 

at  room 
temperature 

 318 

Vapor pressure, mm llg @ 1000 C- 42 
@ 1200 C   232 

Viscosity at 350 C, cps  4.0 
Water solubility, %, @  0 C  29.6 

<? 100 C  77.5 

App earance & odor:  White or off-white, hygroscopic solid; no odor. 

SECTION IV. FIRE AND EXPLOSION DATA 
Flash Point and Method 

None - not combustible 

Autoignition Temp. 

N/A 

_K 1ammability Limits In Air 

N/A 

LOWER 

N/A 

UPPER 

N/A 

Although it is not combustible, it can be hazardous if present in a fire area.  The 
following should be known for fire fighting:  (1) It can melt and flow when heated 
(m.p. 318 C) .  (2) Hot or molten material can react violently with water (splattering)- 
(3) Can react with certain metals, such as aluminum, to generate flammable hydrogen ijas. 

(See also Reactivity Data, Section V) 

SECTION V. REACTIVITY DATA 
It is a stable material under normal conditions of storage.  Mo self-polymerization. 
hazardous decomposition products.  Slowly it can pick, up moisture from the air and 
with carbon dioxide from the air to form sodium carbonate. 

Sodium hydroxide can react violently with strong acids and with many organic chemica 
expecially with nitrocarbons and chlorocarbons.  (Will-react with trichloroethylen 
form spontaneously flammable dichloroacetylcne.)  It generates much heat when it d 

solves In water. 
Avoid contact with leather and wool and with aluminum, tin, zinc, and alloys which c 

these metals. 

react 

Is, 
I! tO 

is- 

onta ii 
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SECTION VI.  HEALTH HAZARD INFORMATION 

No.   3 

TLV (Ceiling Value) 2 mg/ra3 

.Sodium hydroxide is a strong alkali and is dangerous when improperly handled. It can be 
destructive to all human tissue it contacts, producing severe burns. Eye contact can pro 
duce severe or permanent injury. Dust or mist inhalation can injure the entire respira- 

tory tract.                         FIRST AID 
Kye contact - Wash eyes immediately with plenty of running w.-iter for no less than 15 min- 
utes, including under the eye]ids and all surfaces. Speed in rinsing out the eyes with 
water after contact is extremely important if permanent injury is to be avoided. Contact 
physician as soon as possible.' 

i-ngestion - Immediately dilute chemical by drinking large amounts of water or milk, then 
neutralize with dilute vinegar or fruit juice. Vomiting may occur spontaneously, but do 
not induce it. Contact a physician promptly. 

Inhalation - Remove from exposure to mist or dust and get prompt medical help. 
Skin contact - Wash contact area promptly with large quantities of water. (Dilute acetic 

acid, vinegar, can be used to neutralize.) Remove contaminated clothing under the 
shower. Prolong  washing in serious cases until medical help arrives - even for an 
hour or longer. Physician should see all cases other thin minor exposures to small aren.-; 
■ if skin.      .. 

SECTION VII.  SPILL, LEAK, AND DISPOSAL PROCEDURES 
■3i.-n solid sodium hydroxide is spilled in a dry condition, it can be promptly shove Led up 

for recovery or disposal. (CAUTION! Avoid dusting. Avoid contact with the skin.) Control 
the disposal of the waste solid. (Delay in clean up may allow absorption of moisture 
from the atmosphere and may increase the difficulties of clean up.) Flush contaminated 
surfaces with water and neutralize with dilute acid, preferably acetic acid, to remove 
final traces. (Sodium bicarbonate may also be used to partially neutralize.) Finally, 
rinse with water. 

jjj.sposal of waste is greatly dependent on local conditions and requirements. Pre-emergcncy 
plans should be made to meet legal and technical requirements. Waste caustic should neve- 
be deliberately discharged directly into sewers or surface waters. (First, convert to 
neutral salts and dilute well with water.) 

SECTION   VII I SPECIAL   PROTECTION   INFORMATION 

'ovide  adequate ventilation  to meet  TLV  requirements,   especially where  dusting  or  mist in;; 
conditions can  exist.     Use  filter-type  respirator  for mist  and dust  protection whore 
needed. 

fj.se   chemical   safety goggles!     A   plastic   face   shield  can also   be used. 
Jse   rubber  gloves,   rubber apron or  protective clothing,   rubber boots where needed   to   pre- 

vent   contact with  sodium hydroxide,  especially when  solutions are prepared. 
-ye  wash  fountains   and   safety   showers must-be   immediately available1 

SECTION   IX.      SPECIAL  PRECAUTIONS  AND  COMMENTS 

■•■'orkers   should not  be permitted  to  handle  this material without  proper   training or   to  wort) 
with  it without  protective  equipment. 

Store   in well-sealed containers.   Avoid  handling conditions  that may lead   to  spills  and 
leaks,   or   to  formation of mist  or  dust. 

V.'herever   this material  is stored,  unloaded,  handled or used abundant water   (preferably 
running water)   should  be available  for emergency use. 

)rains  for  storage  or use  areas  for   this material  should' have  retention basins  for  pll ad 
justment  and  dilution  of  spills  and   flushings  before discharge, 

i'his material   is classified  as  a  CORROSIVE by   the Department  of  Transportation. 
The  pellet  form is  probably  the  safest   solid  form  for 

handling and dispensing. 

9 Judgment» of lo th« tu liability of informotion h#tr»in for purcha*«'"* fHirpo»*» or« 
n»*«t»iori1y n*jrchoi«r'i r*tpomihillty. 1her«*(or«. although cnaionobl« IOTO ho\ 
b*en loW«*n In lh« preparation of «uch information, Cvn«rol Ct»cirtc Company 
««tpnd» no wa/ronti«t. mnkm no rnp*"«i*ntoliont and assuinat no «•■tpcnvbitiiy 
oi tn th<? nccurtxy o» tuilahili'y of itKh info*mnlioo lot application lo ptHcha^wr t 
jn'f. At*'i p-rtfrO\*\ »•* lor toni'tquonrtl o' lM ut4 

APPROVED:   L<*f frjujj 
Industrial Hygienist and 

Chemical Safety Coordinator, 

CY.  Electronics Laboratory 
Syracuse, UY  13201 
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Ci'*n «tco»** 
CW\*t»«-d •'TO*«' 
0o*->O*»e *P"rt 

inv^it*l«n alcohol 

Watery ***** Colorless Alcohol odor 

float« and rrrfw*« wrth water   FlammaMa. ferrtatitig vapor K 
produced 

Slop d*SCt»«)roe * possible  Keep people «wily. 
St>u1 off «jnrlion sources end C»f fcre department. 
Slay upwmd end use water »pray to "knock down" vapor. 
KcH"** »«3 remove d»SCh«rged meiert«! r_ 
Nolrly locrrl hnarlr) end po«uho« Control egwncirt« 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE. 
Flashback mkya vapor treJ may occur. 
Vapor may ««pfode * igrvted «i en endosod area. 
£rtngu»sh wrth dry cttermcal. »iCOrxH loam, o< carbon dwjutrta 
Water may be ineffective oo fir« 
Cool ««posed container« wrth water. 

CAI i ron MEDICAL AID 

VAPOR 
Irritating to «yes. nose end Throat 
Move to Iresh a*. 

Dangerous to »quatie Sf« in high concentrations 
May be dangerous * % enters waler intakes. 

Notify local health aod wadtrte official. 
Notify operators of nearby wler intakes 

1.    RESPONSE TO DISCHARGE 

(SM Respono« Uetnoda Handbook] 

rssue waxnrr^-hrgh flammabftn/ 

Disperse and flush 

3.    CHEMICAL DESIGNATION 

CG CornpaHbHtty Cte**: Alcohol, gtycot 

Formuta: CrH.OH 

IMO/UN O««lg««ttor»: 3.2/1170 

DOT 10 Mo-- 1170 

CAS Registry Koj 64-17-5 

2.1    Category: Flammable Squid 

2^   C1aaa:3 

4.    OBSERVABLE CHARACTERISTICS 

Physical Slat« (aa shipped): Liquid 

Color Cokyiess 

Odor: MM. rather pleasant: (ike wine or 

whiskey. (Denatured alcohol may be 

unpleasant.) 

5.10 

$.11 

5.    HEALTH HAZARDS 

PeraorW Protective Equipment: All-purpose canister; safety goggles. Avoid contact with liquid 

and inhalation of vapors. 
Symptom« FoAowlnrj E«po«ur«: trritalion of eyes, nose and throat. Headache and drowsiness 

may occur. Liquid causes krtoncaton. 

Treatment of Espoeure: INHALATION  * breathing H effected, remove viclim lo fresh a«; call 

physician: aoVrwVsier o*ygen. Speed is o* primary importance EYES OO SKIN; flush wiih waler 

TTtreehoW Umtt Vatuei 1.000 ppm 

Short Ttrm Inhalation Umrte: 5.000 ppm (or IS min. 

Toalctty by frtgeatiorr: Grade 1: LO«« - S lo 15 g/kg 

Late Tostctty: None 

Vapor (Gee) farttarrt Characteristics: Vapors cause a slight smarting of the eyes or respiratory 

system rf present «n high concentrations   The ettecl is lemporary 

Liquid o* SoM frrttartt Characteristics: No appreciable hazard  Ptacltc*«y harmless to The skin. 

Odor Threshold; 10 ppm 

IDLH Value: Data No* Available 

6.    TIRE HAZARDS 

Ft««h Point; 55'F CC;WTOC 

rUmm*Wf Limits In Air: 3 31fc-1BX 

Fir« CstlnauUhlno Agents: Cart«on d>o>rirW*. 

rjn/ ctw»m*n«t. walnr spray, aicoliol foam 

Fke Extinguishing Agents Not to be 

Used: None 

Special Haiard* of Combustion 

Product«: Noon 

Behavior In Fk«: No! pertinent 

Ignition Temperature: (W9T 

Electrical Hazard: Class I. Group 0 

Burning Rale: 3.9 mm/mir». 

Adlabatlc Flame Temperature: 

Oala No! Available 

Stolchlometrlc Ak to Fuel Ratio: 

Data No! Available 

Flame Temperature: Data Not Available 

7.    CHEMICAL REACTIVITY 

7.1 Reactivity With Water: No reaction 

7.2 Reactivity wfth Common Material«: No 

reaction 

7.3 Stability Ouring Transport Stable 

7.4 Neutrenring Agents for Adda and 

Cau«tlc«: Not pertinent 

7.5 Polymerization: Not pertiiv»nt 

7.6 Inhibitor of Polymertzatlon: 

Not pertinent 

7.7 Molar Ratio (Reectant lo 

Product): Oala Not Available 

7.«    Reactivity Group: 20 

10.    HAZARD ASSESSMENT CODE 

(See Haiard Aa***«m*n< Hanrfhookl 

A-p-on-s 

8.    WATER POLLUTION 

1.1 Aquatic Toricrty: 

250 ppm/6 hr/rjoldTrsh/lethal/rresh 

waler 

1.2 Waterfowl Toxtcrtyr Dais not «variable 

1.3 Biological Oiygert Oemand (BOOh 

125^.. 5 days; 44.2%. (theor.). 5 days; 

71.2% (theor.). 20 days 

8.4 Food Chain Concent ration Potential 

None 

9.    SHIPPING INFORMATION 

Grades of Purtty: Anhydrous (200 proof): 

190 proof, specialty denatured: 

compiete+y deoatined 

Storag« Temperatur«: Ambient 

Inert Atmosphere: No requirement 

Venting: Open (flame arrester) or 

pr essur e - vacur. im 

11.    HA7AR0 CLASSlflCAIIONS 

11.1 Code of FederafRag^tUhon«: 

riammaNe kquid 

11.2 HAS Hazard Rating for Btrfl. Water 

Transportation: 

Category Rating 

Fire „  S 

Hoalth 

Vapor Irntarrt  1 

Liquid or Sc*d Irritant     0 

Porsorts   ' 

Watrv PoMion 

Human To"Crty  t 

Aquatic To"<iry  t 

Aosthotic Effect  1 

Rrtactrvity 

.     Oth<v Chemicals  2 

Water..   0 

Self rVaclon  0 

tU    NFPA Huard Classification: 

Category Clavsl fleet on 

Health Haiard (BKw)  P 
Flammarjrlity fRedl     3 

Reactivity (V«*ow)       . 0 

12.    PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Physical State at I5C and 1 aim: 

Liquid 

12.2 Maiecular W«^ht «6 07 

12.3 Botflng Pokll «t 1 aim: 

172.9-F - 78.3-C - 3St 5"K 

12.4 Freezing Point 

—173-F  .  —114-C -  159'K 

12.5 Critical Temperatur«: 

469.6'F - 243 TC ~ 516 3'K 

12.6 Critical Prevsur«: 

926 psia - 63.0 atm - 6 3") uwm* 
12.7 Specific Gravity: 

0.790 al 20'C (fiou<f) 

12.6      Liquid Surface Tenalorr Not r«i.wn 

12.»      Liquid Water toterfacfal Tension: 

Not pertinent 

12.10 Vapor (Gas) Specmc Gravity- t t 

12.11 Ratio of Specific Heat« of Vapor (Gas): 

1.126 

12.12 Latent Heat of Vaporization: 

360 8tu/tj = 200cal/g - 

12.13 Heal of Combustion: P37 r in- ,jw3 

— 11.570 Btu/lb 

^ 6425cal/g =- -2W 5 X 1-' .■ ir; 
12.14 Hest of Oecomposltlon: N-( j-—«-,.• 

12.15 Hest of Solution: —99 Rt-j*'h 

- -55 cai'g . 2 3 K tn- j.*p 

12.16 Heat of Poh/mertration: N-^t rv-li——t 

12.25 Heat of Fusion: Data Noi Avi-i^-i» 

12.26 Llmlllng Value: Pat« Not *v«-**Nr> 

12.27 Raid Vmpo* Pr«««ur«: 2 3 p*-» 
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CrcW 
Mcoef^yV-ne g*ycol 

f tt-y**-n» (+**yfl«<lffi 
S*1**  end mives  nnrtli wllm 

S'op dKcha*g« K po-»*»*» 
Ca* f"« department 
IvoUMi and remove r*sch*rged meierte! 
Notrty local heerm. and potufcon control i 

Fire 

Exposure 

Water 
Pollution 

E«t>ngi»«h wrth dry chwmic»*, alcohol 
W«ter may be Ineftecfrve on fire. 
Cool exposed containers wtth water 

foam. 0> carbon dtovid* 

CALL FOn MEOtCAL A'O 

LKWIO 
in Hating to skin and eyes. 
tt IwtHowod. w* HUM tOSS O* TOnsOOUSneSS 

R«rov« conf«min«i«d ctotbing and shoo« 
Flush «fleeted a/eea wrth plenty of water 
IF IN EYES, he'd eyehd« open and flu*h wtth plenty of water. 
IT SWALLOWEO and victim ta CONSCIOUS. have victim drink wale 

or mfrk and have victim «vJuce vomrtrvj 
IF SWA1.LOWE0 and wtim la UNCOfJSQOUS OR HAVING CON- 

VULSIONS, do nothing «rcept keep victim warm 

Effect of to»* concentrations on aquatic If« «S unknown 
May be dangerous ft H enters water intakes 

Notify tecal hearth and w*oTfte omdmH. 
Notrty operators of fteanby «rater intakes 

1.    RESPONSE TO DISCHARGE 

(See nespooM Methods Handbook] 

Onoers« and flush. 

3.    CHEMICAL DESIGNATIONS 

CG Compattbrttty OMI: Alcohol, Glyc?W 

Fortnuia; HOCH»CHtOH — 

tteO/u*H Oa*kgrurttorr Not Ssted 

DOT 10 No_- Oata Not Av«*able 

CAS Reg+atry Moj 107-21-t 

2.1    Category: None 

2J    Claae: Not pertinent 

4.    OBSERVABLE CHARACTERISTICS 

4.1 PtryaJcal Slate (a* «hipped): Liquid 

4.2 Color: Co*ories3 

4 J    Odor SCghl odor 

5.    HEALTH HAZARDS 

Personal Protective Equipment: Goggles: shower and eye bath. 

Symptom« FofJowtng 6«po«ur«: Inhalation o* vapor is no! hazardous  Ingestion cause* Shipo» or 

coma, sometimes leading to fatal kidney injury 

Treatment of E*pO*ure: INGESTION- induce vomiting and C8" a physician   SKIN AND EYES: 

flush wrfh, water. 

Tnre«hotd Umrt Vafc*e: 50 pom 

Short Term tnhaiabon Urrtfta: Not pertinent 

Tortcfty by rngeatiort: Grade 1; LD»*  ~ 5 to IS g/kg (rat. guinea pig. mouse) 

Late Toi-icfty: Fatal kidney injury may result * ingested 

Vapor (Gee) rrrtterrt Cher act art« He«: Vapors »re noniririating to the eyes and thront 

Liquid or So*d cn-ttarrt Characteristic«: No appreciable hazard   Prscticarty harmless to the skin. 

Odor Threshold: Not pertinent 

rDLH Vetue: Data Not Ava-üiNe 

€.    riRC HAZARDS 

Fla«h Point: 240T OC: 232"F C C 

Flammable Lkntu In Air. I EL  -  3 ?V 

UEL not listed 

Fir* E'ttnguUhing Agent«: Water fog. 

alcohol Inem. carbon cüoirtrt«, or dry 

ct wwi-VraJ 

Fke EvttngwUMng Agent« Not to be 

Used: Water o> loam may cause frothing 

Special Hazard« of Combustion 

Product«: Not pertinent 

Behavior (n Fke: Not pertinent 

Ignition Temperature: 775'F 

Electrical Kuird; Not pertinent 

Burning Hate: 1.0 mm/min. 

Adtabatlc Flame Temperature: 

OaU Not Avaftebte 

Slolchlornetrlc Air to Fuel Ratio: 

Deta Not Avaflnbte 

Flame Temperature: Oata Not Aveüable 

7.    CHEMICAL REACTIVITY 

Reecflvtty With Water: No reaction 

Reecthrtty with Common Material«: No 

reeclkyi 

StabNfly During Traneport: Stable 

Net/trailing Agenl« (or Acid« and 

Cau«tlca: Nol portinenl 

Polymeriiallon: Not pertinent 

Inhibttor of Poly martial km: 

Not pnrtlnent 

Uotar Ratio (Reactant to 

Product): Oata Not Avwfwrbl« 

Reacttvtty Group: 20 

t.    WATER POaUTION 

».1    Aqoattc Toxtdh/: 

> 100 ppm/48 hr/shrimp/LC.o/saft 

water 

•,2    Waterfowl Torictty: OaU not «variable 

iJJ    Blologtcal Osygen Demand (BOO): 

\Z.Sf. (theor ). 5 days: 75% (theor.J. 
20 days 

*.4    Food Chain Concentration Potential: 

None 

9.    SHIPPING INFORMATION 

■ 9.1    Grade« o( Purity: Induflnal grade; 

low ■conductivity grade 

1.2    Storage Temperature: Ambiont 

t.3    Inert Almoepher«: No »eojuaemenl 

t.4    Venting: Open (finme an-ester) 

10.    HAZARD ASSESSMENT CODE 

(See Hazard A««e«*men1 Handbook) 

A-P-Q 

ii.   HAZABO CLASS in CAT tows 

11.1 Code of Federal Regulation*: 

Not listed 

11.2 HAS Harard Rating (or Bulk Water 

Transportation: 

Category                                  Rating 

F-e      i 

Vapor Irritant _  0 

Liquid or Sc*d trdtanl  0 

Poisons  _  i 

Water Pokjtion 

Human Toxicrty.  2 

AqiMtic Toricity  I 

Aesthetic Effect  t 
Reactivity 

Other Chemical*    j 
Water   rj 

Setf Re acton    . g 

11.3 NFPA Huard CUaatftcatlon 

Category Cuiiincttkyi 
He«rth ttruerd (ßkje) ,  t 

Flemmeo»ty fPedJ         .. | 

Reacttv+ry (Ye«ow)      rj 

12.    PHYSICAL AND CHEMICAL PROPERmS 

12.1 Phyeicel State at IS'C and 1 atnr 

Liquid 

12.2 Molecutar Weight 62.07 

12J      Bomng Point et 1 aim: 

387.-F >  197.6-C - 470 6*K 

12.4      Freezing Point 

e.6*F - ITC - 260'K 

12J      Critical Temperature: Not pertinent 

12.6 Crtttcaf Freaaura: Not pertinent 

12.7 Specmc Grevfty: 

1.115 at 20'C (Squid) 

12.»      Uquld Surface Tenaion.- NcH pertinent 

12.«      Uquld Water (ntertedai Tenaion: 

Nol pertinent 

12.10 Vapor (Gam) Specmc Gravfty: 

Not pertinent 

12.11 Ratio Of Specfflc Heat« of Vapor (G*«^ 

1.095 

12.12 Latent Heat of Vaporlxstion: 

344 atu/to - 191 cal/g = 
8 00 X 10* J/kg 

12.13 Heat of Combuallorr —7259 Blu/»J 

- —«033 cal/g = —168 9 X 10? J'^3 

12.14 He«t of Decompo»rtiorr. Not pertinent 

12.15 Heat o( Sotution: (est) —20 6tu/ib 

- —12 cal/Q  « -05X10' J-kg 

13.16 Heat of Pon/merfzation: Not pr*rtinent 

12.25 Heal of Fualorr 43.26 cal/g 

12.26 UmHlng Value: Oata Not Avaüah-o 

12.27 Raid Vapor Pre««ur«: 0 P08 p*m 
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Fu*H n4 orto« 

final* on »«1« 

S''jp ri-v^a'oe it po^**1*** 
O" 1-" rk-pa'tmr-ni 
Avod rr>r>i*c1 «"in to/ed 
K*/«1» a<*f romove r>V.h9iQrid male<ial 
Nniity Inrai l**jiriii mnrt po«ul«on cnoitol agencies 

Fire 

Exposure 

Water 
Pollution 

ComtxaiiWe. 
C«ii«vrtih with dry chemical, loam, c carbon d*o*Kfc». 
Wi«pf may be rnettecbve on lire. 
Coo* »>pO-*ed container«! »nth Wfltnt. 

CALL ron MrotCAi. AIO 

LKXJIO 
Inflating to shin and eyes. 
Harmful i< swallowed 
Remove conia'oinated clothing and shoes. 
Flush «M«t-d «'««5 wth plenty of water. 
IF IN EVES, hold «ye'-ds open and flush with plenty of walr*t. 
tf SWALtOWEO *nd victim M CONSCIOUS, have victtm drink wale* 

OO NOT INDUCE VOMItiriG 

Dangerous *° •Qu8,ic H* *" ^"9^ concentrations 
Fou*mg to shorehne. 
Way be dangerous *f ft enters water intakes 

Notify icca' heath and wildlife officials. 
Notrty operalors of nearby water intakes 

!.    RESPONSE TO DISCHARGE 

[See Response Methods Handbook) 

Sheu*d be rrjrnoved 

Cl^*fr>ca' «"^d pbyVCaT treatment 

3.    CHEMICAL DESIGNATIONS 

3.1    CG CompiUbmty Class: Mlscerraneous 

Hydrocarbon Mixtures 

3.?    Formula: CM,.* i 

3.3 WO/UN Designation: 3.3/1223 

3.4 DOT ID Mo; 1223 

3.5 CAS Registry NOJ 6006 20 6 

2.1 Caterjory-. None 

2.2 Class: Not pertinerrl 

4.    OBSERVABLE CHARACTERISTICS 

4.1 Pttysfcal State (a« shipped): Liquid* 

4.2 Color: Cokxlesa to Tight brown 

4.3 Odon Characteristic 

5.10 

5.11 

5.    HEALTH HAZARDS 

Personal Protective Equipment: Protective g<oves: goggles or face, shield 

Symptomt Foflovr+ng Cnposur«-. Vapor causes slight inrtal»on of eyes and nos*. Liquid «htatas 

Slomach: rf (»ten info kjnqs. causes coughing, distress, and rapidly developing pulmonary 

edema. 

Trsatment of Esposure: ASPIRATION  enforce bed rnst: admirwier oiy<)nn; carl a doctor. 

INGESTION do NO* ind-jce vomiting; ca« a doctor. EYES: wash with plenty ot water. SKIN: 

■np* o* and »ash with soap and water 

Threshold Um« Value: 200 ppm 

Short Ttrm Inhalation Lands: 2S00 mq/m' foe fiO min. 

Toslctty by Ingestion: Grade t; LO«^ - 5 to 15 g/fcg 

Lat« To«ktty: Oala ngl ivn^W« 

Vapor (Ga«) kr+tanl Ch»»»cteTtBttc«: Vapors caus^ a sfigh* smarting of th* ey«?s O» fAV^^'ory 

5y<i*m ^ pos^nl <n f»gh cono»ni'a("y^. Th^ e*tf*ct ts lumpaory 

Llow*d Of So»d Irritant Cha#act«*HI(c«: M«*nx.-m hazard   II SI>B*KJ on ctethinq and a*o»"td to 

rema-n. may catrt« vnartmg and <*dd>ning ot the s*;<n 

Odor Thcaahotd: 1 ppm 

rOt.H Va>u«: Dala not a«i<*aWe 

6.    TIRE HAZARDS 

ru«h Point: 1O0T (i«n JC C 

FUmmabt« Ltmtla In Aln 0 7% 5""- 

T**m Citlngirfalilng Agcnta: roam, dry 

Chonucal. Of cafhon OKMHIC 

Fk« C BtlnguUhlng Agent* Not to be 

Used: Walm may bo inalloctwa 

Sp*clal ttaiarda ol Combualton 

Product«: Not prvlwmnt 

Bahavtor In Fir«: Not porttnent 

Ignttlon Tamperature: 444'F 

Etactrlcal Hazard: Not pertinent 

Burning Rat«: 4 mm/tnin 

Adlabatlc Ftam« Tampefatwra: 

Data not available 

Stolchlometric Ak to Fuel Ratio: 

Oat a not available 

Flam« Temperatur«: Oala not avaünbla 

7.    CHEMICAL REAC1IVITY 

7.1 Reactivity With Wat«r: No reaction 

7.2 Readlvlty with Common Wat «rial«: No 

foaction 

7.3 Stability During Transport: StaWe 

7.4 Neutrallzfng Agent» for AckJ« and 

Cauatica: Nol porlincnl 

7.5 Poh/mertxatlon: Not porlineni 

7.«    Inhibitor of Polymeriratlort: 

Nol pertinent 

7.7 Mofar Ratio (React ant to 

Product): Oala not available 

7.8 Reactivity Group: 33 

8.    WATER POLLUTION 

1.1    Aquatic Tovtctty: 

2990 ppm/24 rw/WuegiII/TU,/kesh 

water 

•.2    Waterfowl ToBtdty: Data not avaüaWe 

1.3 Biological Orygan Demand (BOO): 

53%. S days 

1.4 Food Chain Concentration Potential: 

None 

9.    SH1PFMNG INrORMATION 

Grade« of Purity: Liglrt hydrocarbon 

rüstülat«: lOOt 

Storage Temperature: Ambient 

Irterl Atmoaphere: No ieou*ement 

Venllng: Open (flame anesler) 

10.    HA2AR0 ASSESSMENT CODE 

(See Harard Aane^ament tlanrmoofcl 

A-T-U 

11.    HA7AR0 CUSSIflCATtONS 

11.1 Code Of Tedarat Ragirlatlona: 

ComtxnjMjte «ot^d 

11.2 HAS Hazard Rating for Butk Water 

Tr Bnaporta Hon: 

Category Rating 

Fira      z 

HcaHh 

Vapc Intlarrl        , .      t 

Liquid or So« hirlant      1 

Poisons    .     t 

Waier Tokrlion 

IVrman Io»<oty  ......     1 

AqunK Toiictty      i 

Aosttiet« E«ect     .1 

Rnactivrty 

Other Chemicals      0 

Watnr     0 

Sort Reaction _     o 

11.3 NFPA Hazard Claaalflcallon: 

Category Ctaiatfk-atlon 

Health Ita/rwd (Blun) „. ..    0 

FUmmabiMy (Red) _.  .  .    2 

Reactivity (YeHow)     p 

12.    PHYSICAL ANO CHEMICAL PROPERTIES 

»2.1      Phyalcal Stat* at 15*C and 1 atm: 

Liquid 

12.2     Molecular Weight: Not pertinent 

!2J      BofHng Point at 1 atm: 

392-500*F 

« 200—260'C - 473—533'K 

12.4 Freezing Potrrt 

—50*F « —45.6'C - 227.6'K 
12.5 Crttfcal Temperature: Not penmen! 

12.8 CrttJcaf Preaaore: Not pertinerTt 

12.7     Specfflc Gravity: 

060 at t5'C <}«**<$ 

12.1      Liquid Surface Tentlon: 

23-32 dynes/cm 

= 0.023-0 032 N/m at 20"C 

12.9 Liquid Water fnterfacial Tension; 

47-49 dynes/cm = 0.0*7-0 04? N'm at 

20X 

12.10 Vapor (Gat) Specific Gravtty: 

Not pertinent 

12.11 Ratio of Specific Heat« of Vapor (Gas): 

Not pertinent 

12.12 Latent Heat of Vaporization: 

110 Btu/to -- 60 cai/'g = 

2.5 X 10» J/kg 

12.13 Heat of Combustion: — IS.?-*«"1 P'u'^  - 

—10.3O0 cal'g -* — 43J 2< X in* .KICI 

12.14 Heal of Decomposition: Not p»Tin«i,i 

12.15 Heat of SoWtlon: Hot pertirvent 

12.1« Heal of Polymerization: Net peMme-n 

12.2S Heat of Fusion: Data not avail«-!? 

12.2« Limiting Value: Oa'a net ava-ljH- 

12.27 field Vapor Pressure: 0 1 psil 
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D"-w4 of <"ght) 

Yellow-brown Lube or fuel o> odor 

Slop drsctwge «" posjubi* 
C««" *-e deoertmeni. 
Avoid corned wtth fcquid 
teoleie end wnwrt dVscharged material 
Notrfy tocel health end po"wt«n co«tiot ag*»nctes 

Fire 

Exposure 

Water 
Pollution 

Cun^Juatrf^Ae. 
Eirtngurah »"^ dry chemical, toam or carbon dio«de. 
Wale« may be ir»eTtec*<re on fwe 
COO< r»»po*ed eonttifif^ wrrfi water. 

CAlt FOfl MEDtC«- AiO 

UOU1D 
Irmabng lo «kin and eyes. 
Harmful rl swaRowed. 
Remove conuminaled clothing and shoes 
Ffcnn aHectr»d areas wTh plenty ot waler. 
If IN EYES, ho« ey*Ms Open end ftu*h wtth plenty ot water. 
If  SWAtXOWF.O "«d victim r* CONSOOUS. hav* viel im drink walrw 

OO NOT INDUCE VOMITING 

(.    riRE HAZAROS 

«.1      Flaah Point: tOO-F C C. 

«J       fhnw««W* Umrhi In AM 1.3X«X 

«.3       Fire Errttnrjulahmg A««itc Dry chemical. 

loam, o« carbon d«o*W* 

4.4      fV« Eatfc^gu*»Mng Agent« Hol to be 

U«e<£ Welar mty be Ineffective 

t.5      SIHCW Hazard* of Cwnbwnion 

Product«: No* pertinent 

«.*      Bettavtor In FVe: Not pertinent 

«.7      Ignition TvmfMnrtw 350—625T 

«.•       Electrical Haxerdt No* pertinent 

t.t      Burning Rat«: 4 rrvn/rnin. 

CtO    ArJUbettc FWm« Temperature: 

Data not «vaMablo 

€.11    StotcMometrle Air lo Fuel Ratio: 

Dal« not available 

""•.12    Flame Temperature: Data not available 

Dangerous to aquatic He in high concentrations. 
Foukng to the*«ho«. 
May be dangerous if *C enters wat«r intakes. 

Notify local health and wioVfe officials. 
Nolrfy operates o* nearby water intakes. 

1.    RESPONSE TO OISCHARCE 

(5*« Fleeponee Method« Handbook) 

Mechanical containment 

Should be removed 

Chemical and physical treatment 

3.    CHEMICAL DESIGNATIONS 

3.1 CO Conxwttbntty C1*« Mrscetlanecvs 

Hydrocarbon Mixtures 

3.2 Formular Not applicable 

3.3 rWO/UH OeefgnaUon; 3.U1270 

3.4 .DOT rOMoj 1270 

3.5 CAS Reghrtry Hoj Data not available 

2.1    Category: None 

U2    Cta««: Not pertinent 

4.   OBSERVABLE CHARACTERISTICS 

4.1    Physical State (a* «hipped); Liquid 

4 J    Color: Light brown 

4.3    Odor. Characteristic 

5.10 

5.11 

5.    HEALTH HAZARDS 

Ptrtotul Protective Erju(pm*rit Protective gloves; goggles or lace shield. 

Symptom« Fonowmg E*po*vr«: INHALATION cavses headache «nd sfcghl giddiness. 

INGESTION causes nausea, vomiting, and cramping: depression o< centiat nervows system 

ranging horn m*J headache to anesthesia, coma, and death; pulmonary «rrOjtion secondary to 

exhalation O* sorvent; signs o< kidney and fiver damage may be delayed. ASPIRATtON causes 

»ewe tung «Tuition with coughing, gagging, dyspnea, substernal dHtress. «nd rapidh/ 

deve*Oping pulmonary edema: later, signs ot bronchopneumonia and pneumonrtrs: acute onset ot 

central nervous system e«crtement toflpwed by depression. 

Treetrneni of Efpoeur«: INGESTION: do NOT induce vomrting; seefc medcaJ attention. 

ASPtHATtON: enforce bed rest; a<Jm«nrster o*ygen. EYES: wash with copious Quantity ot water. 

SKtN remove sotvent by wiping and wash with soap and water. 

Thr**ho4d Umtt Vtlur No tingle vwkm apo*cab*e. 

Short Term Innaiatton UmltK Data not «va^able 

ToBlcth/ by Ingeenorc Grade 1; LD.« - 5-15 g/kg. 

Late Toricrty: Dal« not «v«3«b»e 

Vapot (O«) krttant Charedertattc«: SSght smarting ot eyes or respiratory system X present in 

high concentrations   The eHect * temporary. 

UqufcJ or So*d Irrtlant Char actertettc«: Minimum harerd. tf spited on ctolhing and •■owed to 

remain, may cause smarting and reddening ot skin. 

Odor Trtreehoid: 0 7 ppm 

ID4-H VahM-. Oata not av»JaWe 

7.    CHEMICAL REACTIVin 

7.1    Reacttvtty Wrtft Water: No reaction 

7 J    ReactMty wtth Common MatvrUta: No 

reaction 

7 J    Stabltrry During Transport: StaWe 

7.4 f4eutr«nring Agwnte for Ackhi and 

Causttca: Not perttnenl 

7.5 Pr>hm>«ru!atton: Not pertinent 

7.«    Inhrbrtor of Pon/mertxatlorc 

Not pertinent 

7.7    MoW flatto (n«actiant to 

Product^ DaU not available 

74    rWacthrtty Group: 33 

8.    WATER POLLUTION 

LI    Aguattc Toxtctty: 

204 mg/1/24 hr/juvenile American 

Bhad/TU./sart water 

•J    Waterfowl Torictty: 20 mg/kg LD.. 

(maflard) 

f J    Btotogrcat Oiygen Demand (BOO}: 

Data not available 

(.4    Food Chata Concentration Potenttah 

None 

9.    SHIPPING INFORMATION 

«.1 Grade« o( Purtty: Diesel tuel 1-D (ASTW) 

t.2 Storage Temperatur«: Amfcienl 

•.3 Inert Atmosphere: No requirement 

1.4 Ventfng: Open (flame arrester) 

10.    HAIATO ASSESSMENT C00E 

(See fUnrd Aaa«—merit Handbook) 

A-T-U 

II.    HAZAR0 CLASSIflCATIONS 

11.1    Code of Federal Heguatth»»«. 

Combustibta adjuU 

ItJ    HAS Hax-rd Raong for Bu»k Water 

Trenaportattorc Not fcsled 

ItJ    HFPA Hazwd Oaearncettorc 

Category QaaarflcaOon 

Health Harard (Bluel     0 

fTemma6*ty «led!     2 

Reactivity fYeHowJ     0 

12.    PHYSICAL ANO CHEMICAL PROPERTIES 

1Z.1      Physical SUte at 15*C and 1 atm: 

ÜQUid 

12.2     WoJecutar Weight Not pertinent 

I2J      BoMng Point at 1 atmr 

380—560'F - 193—293-C - 

466— 56TK 
12.4 Freezing Pomt 

—30-F . —34*C - 240'K 

12.5 Crracai Temperatxire: Not pertwywit 

12.«     CrttJcat Praaaur«: Not pertinent 

12.7      SpeCtftC Qravtty: 

0.61—0.P.5 at 15"C («ovidl 

12.«      Ugu*d Surface TanaJon: 

23—32 dynes/cm - 0 023—0 03? *: - 

at 20*C 

12.9 Uqutd Water (nterfaclal Tenelon: 

47—<9 dynes/cm  - 0.047—0 0-*? tl-'r- 

-:?0-C 
12.10 V.por (Gas) Specmc Gf.vfty- 

Not pertinent 

12.11 Reno of Specme Heata of Vapor fC.dil: 

Nol pertinent 

12.12 Latent Heat of Vaportza «on: 

110 8tu/to = 60 cal'g ~ 

25 X 10* J/Vg 

12.13 Kent ot Combuellon: —18.5^0 Pui-^  - 

— 10.300 ca'/g  - —431 2* X 10* .' <z 

12.14 H«at ol Deeompo-rtlon: Not r*"tw<-t 

12.15 Keat of Solution: Not nert-vm 

12.1« H«et of Poh/mertiallon: Not r*rtrv«i 

12.25 Heat of Fualort: Cat» not avÄ^^U- 

12.2« Umrnng Value: Pat« «ot «V«-1.->MP 

12.27 Raid Vapor Preeaure; Daia not a*.Mar"« 

NOTES 

r- 

JUNE   1935 



PC8 
Cnkx*v»"*1 Nphenyt 
Arocf*x 
H»lqgen«t«d we«*» 
PoVCt^opOn/nr-toyhi 

0*y kquid to «oM Light y«*ow HqiMl. or 
whrtci nowoe« 

Sinks tn wat« 

Slop <t.<*Cbe*ge *" pos*»1*   K"*"P P*"**« away. 
Avwd Contact with fco>»rl end MM 
C«f f«e department 
holm« end «tmov« discharged matartril 
Notify local hearth und pottutwn control agencies 

Fire 

Exposure 

IrSnJJ^rihWith HHi*f. loam, dry chemical, or carbon <*0«dfl 

CALL FO" MFDtCAL AID 

LfOuro on SOLID 
lTT««tKig to ik«i end «if« 
Fk«h »Heeled xe« w*h P*enfy of water 
tr (N EVES. bo*d eyftMi open «nd fhrsh wrth plenty o* * 

Water 
Pollution 

HARMFUL TO AOUATC LtFE IN VERY LOW CONCENTRATIONS. 
May be dangerous ** it enters water intakes. 

Notify tocaf heetth aod w**rt« offidats. 
Notify operator of nearby water intakes 

L    RESPONSE TO DISCHARGE 

(SM Reapona« Method« Handbook) 

Issue warning-water contaminant 

Shou*d be removed 

Chemical and physical trealmenl 

3.    CHEMICAL DESIGNATIONS 

j.t    CO Comp«tfbmty Ctaas: Nol *sled 

3.2    Fomwi«:(C..H„ja. 

1J    IUO/UM Oeaignetlon: Nol Ssted 

3.4 DOT ID Hoj 2315 

3.5 CAS Reg+atry No.* 133*5-36-3 

2.1    Catagory: None 

2 J2    CIMC NO« pertinent 

«.    OBSERVABLE CHARACTERISTICS 

4.1 Phyalcat State <ea ehtpped>: Liquid 

or so'id 

4.2 Color: Pate yellow (liquid): cofortess 

<sc*d) 

4.3 Odor Practical odorless 

5t 

S.10 

5.11 

5.    HEALTH HAZAROS 

Pvrvona* Protacttv* Equipment: Gtoves and prolectiv« garments. 

Symploma FoWowtng Expoaur«: Acne from »kin contact. 

Treatment of Eapoeure: SKfN; wash with soap and water 

Tbraaho« Urn« Value: 0.5 to 1.0 mg/m» 

Short Term inhalation Umrt«: Data not «vaHaH« 

Toatetty by Ingeanorr Grade 2: oral rat LOt* - 3980 mg/kg 

Late Toxtcrty: Causes chromosomal abnormalities in rats, birth detects in birds 

Vapor (Ga«) krttafrt Charecter+attc«: Vapors cause sew« -rriaton o( eyes and throat and cause 

«ye and lung injury   They cannot be totaled even el tow cone entr a I ions. 

Liquid Of Sond Irrttanl Charectenatlc«: Contact with skin may cause «rilarion. 

Odor Thraaho+d: Data not avaHab*e 

tOLH VaK*a: 5 to 10 mg/m" 

«.    flRC HAZARDS 

«.I      Fleet» Point: >J66T- 

«.3      ftammabW UmH« tn Ak: 

Oat« not avaaab>e 

«.3      Fare 6«tt<*qu**nmg Aganle: Wat«, town. 

dry cnomtoat. Of carbon dtovide 

«.4      Fare Eattngulahmg Apente Hoi 1o be 

U**d: Not parttnant 

I.S      Special Hazard« of Cornbuetton 

Product«: fctttatfng gases are generated 

In fires 

«.«      »aha »tor In FVa: Nol pertinent 

«.7      IgnWon Temperatur«: Data not ava*ab*a 

«.«     Electrical Hazard: Not pertinent 

9.9     Burning Rat«: Oata not avaaebte 

«.10    Adtebettc Harne Temperatur«: 

Oata not «vaiabte 

«.11    Stolchtomatrtc Ak to Fwal Ratto: 

Oata not available 

«.12    Flame Temperatur«: Data not evaflabie 

10.    HAZAR0 ASSESSMENT C00E 

(Sea Hazard Aaeeaament Handbook 

7.    CHEMICAL REACTIVITY 

7.1 Reecttvtty With Waten No reaction 

7.2 Reecthrtty artttt Common Matertale: No 

reaction 

7.3 SlabMtty During Traneport: Slat»« 

7.4 NeutretrxWtg Agant« for Add« and 

CaueMce: Not pertinent 

7.5 Porymertzattorn Not pertinent 

7.8    Inhibitor of Polymerization: 

Not pertinent 

7.7    Molar Ratio fReectant to 

Product}: Data not available 

7.«    Reacttvtty Group: Data not avalaWü 

I.    WATtR POaUTION 

«.1    Aquatic Toarcrty: 

0^78 ppm/96 hr/btüegal/TL,/fresh 

water 

0.005 ppm/336-1060 

hr/p>nfish/TU./sart water 

«J    Waterfowt Torictty: LD.o 2000 pom 

(mallard ducfc) 

IJ    Stofogtcat Oxygen Oamand (800): 

Very low 

«.4    Food Chain Concentration Potanttah 

High 

9.    SHIPPING INFORMATION 

». 1    Gradaa of Purfty: 11 grades (some Sqmd. 

»ome soSds) which drtfer prim«f#V in 

the« chtorine content (20%-6fl% by 

weight) 

t.2    Storaga Tamparatura: Ambient 

t.3    Inert Atmoapnar«: No requirement 

fl.4    V«nttng: Open 

11.    HAZAR0 CLASStriCATIONS 

11.1 Code of Federal Regulation«: 

OOMG 

11.2 MAS Haxerd Rattng for But« Water 

Tranaportafion: Not ksted 

11.3 MFPA Hazard Ctaaerfleanon: 

Not Bstad 

12.    PHTSICAL ANO CHEMICAL PROPERTIES 

12.1      Phyalcal State el IS'C and 1 atm: 

sc*d 
%2JZ      Molecular Weight: Not perbnent 

12J      BoeVtfl PoVtt at t Btm: Very rwjh 

12.4      Freezing Pokrt Not pertinent 

t2J      Crtttcal T«mpar«ture: Not pertinent 

12.«     Crtttcal Preeaure: Not pertinent 

12.7     Spacffk Cravfty: 

1.3—1.8 at 20'C (liquid) 

t2.l      UquW Surface Tenelort: Not pertinenl 

12.«     Liquid Water tnterfactal Tantwon: 

Not pertinent 

12.10 Vapor (Oaa) Spacmc Gravtty: 

Not pertinent 

12.11 Ratto ol Spacmc Haete Of Vapor (Ga*): 

Not pertinent 

12.12 Latent Heat of Vaportzatton: 

t4(A pertinent 

12.13 Heat of Combuattort Not pertinenl 

12.14 Heat of Oacomooaroon: Not pertinent 

12.15 Heat of Solution: Not pertinent 

12-1« Heat of Potymertzatton: Not pertinent 

12.25 Heat of Fuatonr Del« not available 

12.2« Umrth>g Vakja: Data not a-rai*jit^> 

12.27 Raid Vapor Praaaur«: Data not ava«aHe 
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Sobd flrtfcr« or pert*«     Whit« 

Sinkt and mh*i wtth ■ 

Avr>rl contact with »oKd and dust. Keep people «way 
Wem rubber Ov»*c*orrwvj (incturllng glrtves) 
Stop o>*cb*f ge *" poeeib+e. 
Isolate end twnov« d»sct»«fg*d material 
Notrry tec»I he«tth end ftoeuhon control agencies 

Fire 

Exposure 

Water 
Pollution 

No* flammable. 
May cause fwe on contact wtth ocmbusttjlea. 
Flammable tJ*S may be produced On contact with metals. 
Wear rubber overcVjthing (including gfovm). 
Flood oHcfwQs KM with water. 
Cool exposed containers with water 

CALL FOn WEOfCAL AID. 

OUST 
Irrttating to eyes, no*« «nd throat. 
Move (o fresh a«. 
It breathing hag stopped. g»vo artificial (expiration 
It Ixaethinn 'n drfttcuH, f>ve oxygen. 
IT IN EYES. ho»d eyeWj Open und flush with plenty of w«i*r 

SOLtO 
WM burn akin «nd eyes 
Harmful if swallowed. 
Rwnov« rorweminated clothing «nd »ho« 
Flush affected area* with plenty o< wete*. 
F IN EYES, hok) eyelid» open «nd flush with plenty of water. 
IF SWALLOWED «nd victim H CONSCIOUS, have victim onnfc 

or rrWft. 
OO NOT INDUCE VOMITING 

Dangerous to aquatic We In rwjh concerrtrition« 
May b« dangerous X * enters water intakes. 

Notify *oc«J hearth and wedWe cffxaaJs. 
Notrfy operator^ of nearby water intake* 

L    RESPONSE TO DISCHARGE 

(See Weapons« Method» Handbook) 

Issue? w^nTM *g-cori OS! *'« 

Fles-trict access 

Drapers* and flush 

1    CHEMICAL DESIGNATIONS 

3.1 CG Competibmty CWas: Nd Ested 

3.2 Forrnuae: NeOH 

3.3 tMOnm Deatgnanon: 8.0/1673 

3.« OOT IO No.: 1823 

3.S    CAS Registry »o- 1310-73-2 

Category: Corrosive 

Claes: 6 

4.    OBSERVABLE CHARACTERISTICS 

4.1    Physical State (aa ehlpped): SoW 

<J   Color: Whrt« 

4J    Odor: Odorless 

C.    riRt HAJAROS 

• 1      Flash Point: Not flammable 

«.3      FUmnitMt Limit« In Air Not llammah*« 

• .3       Fir« CxttnguUhlng Agent a: Not pfwWrvwrl 

6.4      Ftr« CrttnguUhlno, Agents Not to b« 

U««d: Not pertinent 

•.5      Special Huerde of Combustion 

Product«: Not pertinent 

8.«      B«tMvto< In Ftr«: Not pertinent 

«.7      Ignition Temperature: Not fUmmebt« 

8.8      Electrical Hazard: Not pertinent 

«.«      Burning Rat«: Not Itarnnwbbi 

«.10    AdUb«llc Flame Temperatur«: 

Data not everlehbt 

«.11    Stolcblornetrtc Ak to Fuel Ratio: 

Data not available 

«.12    Flame Temperature: Data not available 

7.    CHEMICAL REACTIVITY 

7.1 Reacttvtty With Water: Dissolves with 

■beration of much heel: may tteem «rvj 
splatter 

Reactivity wtfh Common Malarial«: When 

wet, attacks metals auch as aluminum. 

tin. lead, and zinc to produce 

flammable hydrogen gas. 

SUbtttty Ogrlng Treneporb StabJ« 

N«utre«z(ng Agent« »or Adda and 

Ceuattc«: Flush with water, rinse wtth 

dilute acetic add 

7.5    Porrm«rtrattorc Not pertinent 

7.8    InMbrtor of Poh/mertzarttorr 

Not pertinenJ 

7.7    HoUr Ratio (Fteactant to 

Product): Data not available 

7X    FUacttvtty Group: Data not avaiab»« 

7J 

7.4 

S.10 

S.11 

5.    HEALTH HAZARDS 

Peraorwrf Protect!.re E9V*pn>«nt: Chemical safety goggtes: face sh*e4d; «ter or dust-type 

respirator; rubber boots: rubber gtoves 

Symptome Fo#owtng Expoewr«: Sfrong corrosrv« actton on contacted tissues. INHALATION: dust 

may cause damage to upper respiratory *ract and lung H»e«. producing from m*d no*e hrttation 

lo pneumonithi. tNGESTrO«: severe damage to mucous membranes; severe scar formation or 

perforation may occur. EYE CONTACT: produces severe damage. 

Treatment of Espoeure: INHALATION: remove from exposure; support respiration; call physician. 

INGESTON: grve water or m* foJtowed by d*ut« vinegar or frurt (uice; do NOT kxtuce vomrting. 

SKIN- wash immedtatery wrth large quantities of water under emergency safety shower whÄ« 

removing r*Jff»ng; corrbnue washing unM mer>cal help arrives; caH physidan. EYES: «rigatfl 

■mmvdiatery wtth copious amounts of water lor at least 15 min,-. CaH physician. 

TTw«oho4d Umft Velu«: 2 mg/m' 

Snort Term loha>*«t*oo Umttc Not pertinent 

Torictty try Irvgeattoo: (10% toiuhon) oral rabbit ID,,, - 500 mg/kg 

Late Toxtcrfy: Nona 

Vapor (Oaa) frrttarrf Ch-ractertaOc«; NorvvoUMe 

Liquid or So*d Irrttarrl Chayactertatfcaj Sever« «kin tTttant. Causes secood-and thad-deoree 

tauoss on ahort contact and a very a^urious to ff*e eyes. 

Odor Tnraehold: Not pertinent 

KXif Value: 200 mg/m* 

8.    WATER POLLUTION 

8.1    Aquatic Tottctty: 

125 pom/96 hr/mosqurio 

*sh/TL./tresh 

ISO ppm/23 hr/oysters/tethal/sa« 
water 

«.2    Wat«rtowt Torictty: Data not available 

«J    FJIologfcal Oxygen Oemand (BOO): 

None 

1.4    Food Chain Cortcan trat ton Pot«ntUr: 

None 

10.    HA7AR0 ASSrSSMfNT C0PC 

(S«« Har«rd A***r,«»~fyi M«n<ftx>o*i) 

ss 

II.    HA2AR0 CLASSiriCATlONS 

11.1 Cod« of r«d«rel n*gutatton«: 

Corrosive material 

11.2 HAS Haurd FUttng tor Buta Water 

Treneporlatton: Not *sir*d 

11.3 NFPA Hazard CUaefrtcaHon: 

Category CUaafftcatVrr 

Heefth luua/d f9Kj*»)      j 

FUmmab*ty (Derf) _         Q 

Reactivity (Y««ow)      i 

9.    SHIPPING INFORMATION 

8.1    Oredee ot Purtty: Technical flakes: »JSP 

perlets 

9J2    Storage Temperatur«: Ambient 

8.3 Inert Atmo«ph«r«: No requirement 

8.4 V«nt*ng: Open 

12.    PHYSICAL AHO CHEMICAL PROrtRTIES 

12.1 Pnvaicaf Stat« at 15'C and 1 etm: 

Sc*d 

12.2 Mo+«cuier Wa*grtt 40.00 

12J      Bofftng Poet! at 1 aim: Very rw/i 

13.4 Freezing Point 

SWF - 318-C - 591*K 

12.5 Critical Temperatur«-. Not pertinent 

12.«      Crtttcaf Preeaur«: Not pertinent 

12.7 Specfflc Gnivfty: 

2.13 at 20'C (»c*d) 

12.8 UquW Surface Tenakxr Not pertinent 

12.8      Liquid Water rntertacial T«n«Iorr 

Not pertinent 

12.10 Vapor (G«t) Sp«cific Gravtty: 

Not pertinent 

12.11 Ratio of Spectflc Heets of Vapor (G«»>: 

Not pertinent 

12.12 Latent Heat o( V«p*-.-^ratton: 

Not pertrnenf 

12.13 He*t ot Combustion; Not pertinent 

12.14 Heat ol O«compo«mon: Not pertinent 

12.15 Heat of Sotottorr: Not pertinent 

12.1«    H**l of Po*ym«rliatton: No* pertinent 

12.25    Heat of Fu»k>«: 50 0 ca'/g 

12.28     Umrttng Vafu«: Oala not avK^tV? 

12.2r'    R«4d Vapor Pr*«aur«: Data net *vn>in^A» 
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&"Mi to yeeow Bleaching «quid OdO* 

S<nk* and mr»e* wttti water. 

S'Cp rfcscheioe * poeV?»* 
Aw.^1 rontMCt wrth Kf"d. 
HoUtfr* and i*«Oy* d>«cha/grd metenaf 
F*-t>*Y If***' h**NIt end poftrtion oorit'ol ecnciee 

Fire 

Exposure 

Water 
Pollution 

Not r 
Cool enxr***-! containers ■ 

CALL fO« MECXCAL AIO. 

LKXHO 
«rniating to «Wn and eyes, i 
Harmful it iwilowni. 

Remove contaminated ckrtfwng und «ho««. 
Fkrifi affected areas with plnnty of witw. 
IF IN EYES. hoU eye*ds open and fluon with plenty of water. 
ir SWALLOWED and «4ctim ta CONSCIOUS, have victim drk* wat«* 

or fnHV, »nd have victim Induce vornrlJng 
ff* .SWALLOWED and vicem k UNOONSOOUS OO HAVfNG OON 

VtJLRlONS. do nolhmg e«cep< keep victim warm 

Harmful to aouatic Sfe ai very low concentrations. 
May be dangerous H N enter» wal«r Wake» 

Notify local hearth tod waoTrfe officials. 
Notify operators of nearby water intakes. 

I.    RESPONSE TO DISCHARGE 

(See Reepooee Method« Handbook) 

OfSporee end fkjsh 

3.    CHEMICAL DESIGNATIONS 

3,t CG CompetfMmy CWir Not feled 

3.2 Formuhc NaOCJ-H.O 

1J 1MO/ITN Dee+gnenon; i.O/1791 

3.4 DOT 10 No.: 1791 

3.5 CAS Regrstry Haj 7681-52-9 

2.   LABEL 

1.1    Cartaoory: Corrosive 

i.   OBSERVABLE CHARACTERISTICS 

4.1 Phyaica* Slate (a* «hipped): Liquid 

4.2 Color: Green-yellow 
4J    Odor: Uke bleach solution 

5.10 

5.11 

5.    HEALTH HAZARDS 

Pareonaf Proledtv« C^pwnt Rubber gloves; gogolea. 

Symptom« FoAow+ng Eapoeur«-. liqufcf can be krrtafing »o akin end eye« (f contad h maintained. 

Treatment of trpoeure: INGESTION: induce vomiting, give wale*, and repeat. SKIN: wash oft 

contacled skin area  6Y€S: flush with plenty o* water (or 15 min. and consult a physician 

ThrwhoJd Umrt Value: De la not availab*« 

Short Term Inhetanon Limrta: Not pertinent 

Torfcfty by Inoesttorc Grade 1: oral ral LO«« - 6 91 g/kg 

Let« To*tctty- None 

Vapor (Ge«l Irritant Charadertettc«.- Sftghl rrriat*on of eyes and mucous membranes. 

Liquid or So*d Irritant CharedertaOct: Irritates eyes end skin on prolonged contact. 

Odor Threehoid: Det« not avwdeb*« 

rOt-H Value: Data not aveüeb1« 

C.    TIRE HAZAROS 

1.1      naah Point: Not ftarnmehla 

• J      flammeWa Limfle In Mr Not lUmmeWe 

4.3 FVe CsttnguisMng Agent«: Not perthvrl 

«.4      Fke EaUncuteMng Agenta Not lo be 

Ueed: Not pertinent 

•.5      SpecM Hazard« of Combustion 

Product«: Not pertinent 

•.4      Sehevtor In FVe: Mey decornpoee, 

generating Irritating chlorine ges. 

4.7      tgrtrrton Temperature: Not flammable 

4.4 Electrical Hazard: Not perbnenl 

4.4      Surreng Rate: Not Barnmeble 

4.10 Adtabetlc Flame Temperature: 

Del« not aveNeble 

4.11 StofctOometrtc Air to Fuel Batto: 

OaU not evalabie 

4.12 Flame Temperetuie: Data not avetabt« 

7.    CHEMICAL REACTIVtrr 

7.1    ReactMty WKh Water: No reaction 

7Jt    Reacthrtty «rfth Common Meterlale: No 

reedion 

7J    StaMMy During Treneport Stable 

7.4 Neutreftrtng Agenta for Adda end 

Ceuettca: Destroy with sodium bisurfHe 

or hypo and water. Ihen neutialuj« with 

•oda ash. 

7.5 Porymertretfort: Not perttnent 

7.4    tnhfbttor of Pofymerfaatton: 

7.7    Motor ftaoo (Heactant lo 

Produd): Dsla not «veRabto 

7.4    Reacflvfty Group: Data not e>««abte 

I.   WATER POLLUTION 

4.1    Aouattc ToKtdty: Data not cvaflabfe 

•J    Weterfoeri Tosfctty; Data not available 

4 J    Btotogfeat Oxygen Demand (SOD): 

None 

4.4    Food Chain Concentration Potertttah 

None 

9.    SHIPPING (NfORMATION 

4.1 Grade« of Purity: Several grades end 

concentrations, h/ptf*ed by ordinary 

rtousettotd bleach. 

t.2    Storage Temperature: Arnbient 

t J    Inert Atmocphere: No requirement 

4.4    Verttmg: Pressure-vacuum 

10.    HAIARO ASSESSMENT CODE 

(See Hezerd Aaeeaamertt Handbook) 

A-P 

II.    HAZARD CLASSiriCATIONS 

11.1    Code of Federal Äeoutafton«: 

Corroerve material 

11J    HAS Hexerd flaring tor ButV Water 

Traneportatlort: Not «sled 

11.1    HFPA Haxard Oa«*rnc«non: 

Not tiled 

1Z    PHYSICAL AND CHEMICAL PROPERTIES 

12.1      Physical State «t 1SX and 1 «tnt 

Liquid 

12J     Motocutor Weight Not applicable 

12JJ      BoAog Point at 1 «trrc Decomposes 

12.4     Freezing Point Not pendent 

12J      CrtrJcai Temperature: Not pertjnenl 

12J     Crtflcal Preeeore: Not pertinent 

12.7     SoecrTlc Gnrvth/: 

1.06 al 20'C (Squid) 

12J     Liquid Surface Tertaion: Not pertinent 

12.4     UouM Water InterleclaJ Tenelorc 

Not pertinent 

12.10 Vapor (Gaa) Specfflc Gravtty: 

Not peronent 

12.11 flatto Of Specffle Heet« of Vapor (G»s(: 

Not pertinent 

12.12 Latent Heat of Vaportzatton: 

N> if i pertinent 

12.13 HaaivTr Comboatton: Net pertinent 

12.14 Heet of Decomposition; Not pe^-"-^ 

12.15 Heet of Sofcroon: (est.) —90 eiu.fr 

- —50 cal/g - — ? X tnm J ij 

12.1»    Heat of Porymertzatto«: Not pe«)io«M 

l£2S    Heat of Fueiorr Data not avaüat^n 

12.24     Urnthng VaHie: Dala npf »vnrt«hl- 

12.27    Reld Vapor Pressure: J>,!Ä n^ av.*i«nMr 

NOUS 

J 
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CM O* «<MOI 
Battrry »T«d 
F«rt4i7«I "*c«d 
C'hamf»«   «of S»w« and miiwi vtotanfly with water   krrlat.ng mwl H nrrxkicrtd 

AVOn CONIACT WITH IKXHO Keop peep* «w«Y 
Wear poqg*»*s. *r*it-conta'n'*d hteathtnq, Rpp«ilus, and ruhtwr iwrtclntf"i»q 
Slop OTCtwige K poss4)ie 
Ho*«»« end remove discharged matnnal 
Nqlrty local hearth and potkrttnn control agencies 

Fire 

Exposure 

Water 
Pollution 

May cause I«« on contact with combustibles 
Flammable MI may be prcrtuced on contact with metals 
POISONOUS GAS MAY BE PROOUCEO IN FinE 
Wear goop>es. «erf-containnd b-eathing apparatir*. and tubbr* ovrwrjiotlHnq 
00 NOT USE WATER ON AOJACENI FIRES 
Extinguish with dry chr*n*C«t (X Carbon d«0»idr- 

CALL FOR MECXCAL AIO 

MIST 
inflating lo «yes, nose end throat 
H inhaled, v« cause coughing, drtlcuM breathing, or loss ot 

C«nsC«>U3n«S 
Move to fresh »* 
IF tH EYES. hokf «yekds open and fknh wrth plenty of waler 
1( breatrang has stopped. p«v« artificial tesp*at>on 
fl breathing « diffottl. c*v« oryqen. 
LrOUlD 
WJI burn «kin and «yes 
Harmful if swallowed. 
Remove contaminated cloOang and shoes 
Flush affeci*d areas with plenty o' water. 
IF IN EYES, hold ey«kds Open and flush wrth plenty o« water. 
IF SWALLOWED and victim is CONSOOUS. ha«« victim drink i 

or m*>. 
00 NOT INDUCE VOMITING 

HARMFUL TO AOUATtC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous a" M enters water rrtskes 

Notify tocal hearth and wAdTrfe offoals. 
NoMy operators of nearby wal*r intakes 

I.    RESPONSE TO OISCHARCE 

(See Raaconae Method« Handbook) 

Hsue wajrrang -cCToerve 

Restrict access 

Draper»« «nd flush wrth care 

3.    CHEMICAL DESIGNATIONS 

3.1 CG Corrvpetfbtfrty Ctaes: Sutfuhc aod 

3.2 Form** H.SO« 

IJ    hWOAW Oee*on««on:8 0/18.TO 

3.4 DOT IO HOJ 1830 

3.5 CA5 flegHatry Haz 76S4-93-9 

2.1    Category: Corrosive 

2J   OticB 

4.    OBSERVABLE CHARACTERISTICS 

4.T 'Phyeieel State (a* ahJpoed): Liquid 

4.2 Color. Colorless (pure) (o dark brown 

4.3 Odor Odorless unless hoL then choking 

5. TO 

SIT 

5.    HEALTH HAZARDS 

Pereonarf Prolecttve Equipment Safety shower: eyewash fountain; safely ooggles: lace shield: 

approved r«*pir«lor (seff-contained or a« in«|; rubber safety shoes; rubber apron. 

Symptom a Following Erpoeurv: Inhelelion of vapor from hcH, concentrated aoid may injure lungs 

Swallowing may cause severe """jury or death. Contact with skin or eyes causes severe bums. 

Treatment of Erpoeurer Cat a doctor. INHALATION: observe victim lor delayed pulmonary 

reaction  INGESTION: h«ve victim dnV* wate« a* possible: do NOT induce vomiting  EYES AND 

SKIN: wash with Urge amounts of water (or at least IS min; do not use oüs or ointments in 

•yes: *e*l sk*i bums. 

TnreehoM Umfl Va*u*t t mg/m' 

Short Term lnhe4«fton U"*H»: 10 mg/m* (or 5 min.; 5 mg/m' lor 10 min.; 2 mg/m* (or 30 rt*v; t 

mg/m* tor 60 min. 

Toatctty by ingeattorr No effects ercept those secondary lo fissve damage 

täte Toatefry: None 

Vapor' (Gae) Irrftant Chefacterfatlc«: Vapors from hot aod (77-98'X) cause moderate irntation of 

ayes and »espiralory system. EMect ia temporary. 

L>7u*d or SoNd hrftant CHaractarfanc«: 77-06% add cautes sever« second- and ltwd<fegree 

burn« o* «kin on short contact and H very fc^unous lo the eyes 

Odor Thraahotd: Greater It^n I mg/m* 

fOLH Va*u«: 80 mg/m' 

•L 

(.     TIRE HA7AR0S 

«.1      FUah Point: Nnt namm*hle 

«.2       FWffliiut^ Limits In Afc: No) Itammatil« 

4.3 rir* Catlngulahlng Ag*nta: Not pettWwnl 

8.4 rira E«(ingulah4f>g Ag«nt« Not to be 

Uaed: Walnr used on adfwcont (km 

«Itnuld be carelurfy hnndkid 

• .5      SpecUl Haiarda of Combuatlon 

Product«: Not pnrtinrtnt 

41.6      Behavior In FWe: Not (UmmabM 

•.7      Ignition Temperatur a: Not flammabtfl 

S.f      Cledrfcal Hazard: None 

•.•      Burning Rale: Not fUmmaWe 

€.10    Adlabetlc rtame Temperatur«: 

Del« not Rvnrtaule 

€.11    Stolchlomeltic Air to Fuel Ratio: 

Data not »vaKable 

(.12    Flame Temperature: Dale not available 

7.    CHEMICAL REACTIVITY 

7.1 Reactivity With Wafer-. Reacts viofontty 

wrth evolution o< heal  Spatl«rmg 

occurs when water is added to the 

compound. 

7.2 Reactivity with Common Material«: 

Extremely hazardous in contact with 

many materials, particularly melals and 

CombusliWos. DHute ac*d raacts wrth 

most metals, releasing hydrogen which 

can form explosive mixtures with a« in 

confined spaces. 

7.3 Stabrtlty During Transport Stable 

7.4 Neutralizing Agenta for Adda and 

Cauattca: Düute wrth water, then 

neutralize with fime. imestone. or soda 

ash. 

7.5 Porymerfzattorn Not pertinent 

7.6 Inhibitor of Porymerixa t lore 

Nol pertinent 

8.    WATER POLLUTION 

1.1 Aquatic Torictty-. 

24.S ppm/24 hr/btueoai/Iefhal/(resh 

water 

42.5 ppm/48 hr/pfswn/LC«n/sart water 

8.2 Waterfowl Toxtetty: Data not available 

•J    Biological Oxygen Demand (B00>: 

None 

8.4    Food Chain Concentration Potential: 

None 

9.    SHIPPING INFORMATION 

t.1    Grade« of Purttyr CT; USP. Technical, at 

33% to 98% (SO- Be lo 66" Be). 

8.2    Storage Temperalur«: Ambient 

8J    Inert Atmoapher«: No re<j<<"efr*ent 

9.4    Venting; Open 

tO.    HAZARD- ASSESSMENT CODE 

(S»e Harwd A*,««<m«nt Hanrtboo*! 

A-P-O 

II.    HA/ARO CUSSiriCATIONS 

11.1 Code of Federal Begutattona: 

Conosrv« malannt 

11.2 HAS Herard Rating for flu«. Water 

Transportation; 

Category RaHng 

F" - 0 
Hearth 

Vapor (rrttant  2 

LiquKl or Sc*d Irrttant _ ... 4 

Poisons...  2 

Wat«r Pokjhon 

Human ToiiciTy  2 

Aquatic To»icity      3 

Aesttwttic Ettect.   . 7 

Reactrvrty 

Other Chemicals   4 

Water _  3 

Se« n««c*on   0 

11.3 NFPA Hazard CU««mcalk>n: 

Catagory Cta«atflc-<tion 

HaaHh Hazard (Blue)     3 

FlammebHrty (Red)..._      0 
Reacltvity (Yenow)._ _       2 

12.    PHYSICAL AND CHEMICAL PROPERTIES 

12.1      Physical Stale at 1S'C and 1 atm; 

Liquid 

I2J      Molecular Watghc 98.06 

12.3 BofHng Point at 1 atm: 

644-F » 340'C -r 613'K 

12.4 Freezing Point Nol pertinent 

12.5 Critical Temperature: Not pertinent 

12.8      Crtftcaa Preeaure: Not pertin«rrt 

12.7     Specffle Grarfty: 

1.84 ai 20'C (Kquid) 

12.1      Uquld Surface Tension: Not pertinent 

12.«      Uquld Water mlarfeclal Tenalon: 

Not pertinent 

12.10 Vapor (Ge«) Specmc Gravtty: 

Not pertmrjnt 

12.11 Ratio of Specmc Heat« of Vapor (GM): 

Not pertinent 

12.12 Latent Heat of Vaportzahorr 

Not perTw>»m 

12.13 Heat of Combuartorc Not pertinerrt 

1Z14    Heat of rjecornpoeJhon: f4ot pert'nem 

12.15    H««1 of Solunoo: —4180 Btu/tb 

» —232 2 cal'g ~ —9 71$ X to' J'*g 

12.18    Haat of Po+ymertzetforr. Not pertinent 

12.25    Heat of Ftmkjn: Data rxM ava^abip 

(2.2«    Lrnvflng Value: Oaln not avm'nb^ 

12.27     Raid Vapor Prttiur«: Low 

"Phyvcat prcpertw»s apfh/ to 

concnntraled (9B"vl ac<J 

unless oth«™^« siatnd Mty** d^ui» 

aod H more wate».me. 

7.    CHEMICAL REACTIVITY (ContirrwrJ) 

Molar Ratio (fleectant to Product): Data not available 

Fteectrvfty Group: 2 
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I. IfCOn   11 

Sink* In wwter   Harmful v«po> fr* produced   OoWinq poiiH 
** J"5"F. 

S'op fMcharr/e i< powb*-   Keep people ••my 
Avo<J ro*i'<Kt w«h hqo>d 
lVJ<«<*  »nd t*n»>^ discharged materiel 
Hoirfr inoel l*unWi end norkrl*on cont'fjt inj*oc*«fl 

Fire 

Exposure 

Water 
Pollution 

Not flammable 
POSONOUS GASES WAV 8E pnoouccn IN fine. 
Wear  prtQgii-a ttnd »eft-CTjnl amed breaming  appR'elm 

CALL TO« WCCHCAt  AID 

VAPOR 
M inhaled, w* cat»« (fa?in«»a or ditT«curl breathing. 
Move tc fresb a* 
If breathing  has S»OPp*d. g*vr* artificial r«SC*'"1*On 
l( brcathrrig r$ rMdcu'l, Qive ovygen 

Not harmful io eovatic Me. 
Way be darkoerous rl it enters water intakes. 

Notjfy local hearth and wtkflrf« omcia's. 
Notify operators o* nearby water «ila*»S- 

1.    RESPONSE TO OISCHARGE 

(See RsMponee Method« Handbook.) 

Should ba removed 

Chemical and physical treatment 

3.    CHEMICAL DESIGNATIONS 

3.1 CG Competfbrrrry CUea: Not Wed 

3.J Formula: CFO. 

3.3 IUO/UH Oeeionetton: Not listed 

3.4 DOT tO KCJ Data not available 

3.5 CAS Registry No.: 75-69-* 

Category: None 

Ctaaa: Not pertinent 

4.    OBSERVABLE CHARACTERISTICS 

4.1    Physical State (aa shipped* Liquid 

4.3    Color; Colorless 

4 J    Odor: Odorless: weak chlorinated solvent 

S to 

5.11 

5.    HEALTH HAZARDS 

Personal Protective Equipment A» fine respirator ruWwr gloves; monogogg'es 

Symptom* Following Ezposuce: Breathing concentrations approaching 10X in air wifl causa 

d»i7«r»*»s «nd oVowainwM. Contact with tissues may cause ftosttxl«. 

Treatment of C«poeuce: INHALATION: remove v*cfcm (o «on-contaminated area and appfy 

artificial respiration if breaming has slopped: cafl a physician immediately; oiygen Wutation may 

ba ufHired. SKIN: if frosfWa has occurred, flush areas with warm water 

Threshold Urn« Vakw: 1000 pom 

Short Term Inhalation Umttsj Data not available 

Toifcrty by Ingestion: Data not available 

Lata TozkHty: Data not avertable 

Vapor (Gas) trrtlant Cherad erratics: Non-irritating 

Uould or Solid hrtlartt Characteristics: May cause frostbite 

Odor Thr-rahofd: Oat« not available 

tOLH Vetue: Data not ava**b<« 

C.    EIRE HAZARDS 

riaah Point: Not flammable 

rUmnwM« Limite In Air. Not flemmabte 

Ftra Esttngulehlng Agent*: Not partinenl 

Flra EitlogwtsMng Agent* Hot to ba 

Used: Not pertinent 

Special Hazard* of Combuetton 

Product*: rioduoaa krttaflng and forte 

product* when healed Io decompoarfon 

tamper alure«. 

Behavior In Fka: Not pertinent 

If/nttfon Tamperatura: Not flammabte 

Etactrfcal Hazard: Not perttnenl 

Burning Rale: Not nammabla 

Adfabattc Ram« TamperaUtr«: 

Dala not evaaabie 

Stolchtornatrtc AJr to Fwa( Ratio: 

Data not available 

Flame Temperature: Data not avelabte 

7.    CHEMICAL REACTIVITY 

7.1 Reactivity With Water: No reaction 

7.2 Raacthrtty wfth Common Matarlata: No 

read on 

TJS    StabflMy During Tranaport Stable 

7.4    HautrafUIng Agents for Adda and 

Cauellce: Not perlinent 

7_5    Porymarlzatlorc Not pertinent 

7.«    Inhtbtlor of Polymerization: 

Not pertinent 

7.7    Molar Ratio <Reactant to 

Product* Data not eveKabie 

7.*    Raacflvtty Ooup: Oata not available 

8.    WATER POLLUTION 

L1    Aquatic Toztcfty: 

Nona 

IJ2    Waterfowl ToKlcfty: None 

1.3    Btotogteal Owyoen Demand (BOO): 

None 

(.4    Food Chain Concentration Potential: 

None 

9.    SHIPPING INFORMATION 

-V.I Oredee of Purtty: Technical 

9J Storage Temperature: Ambienl 

t.3 Inert Almoaphere: No requiremenl 

t.4 Varrftng: Safety r«hef 

10.    HAZARO ASSESSMENT CODE 

(See Hazard Aaeeatment Handbook) 

11.    HAZARO CLASSiriCATIONS 

Code ot rederaf Ragutehone: 

Not Hied 

HAS Hazard Rating for Buftt Waler 

Tranaporlanort: Data not avatable 

HFPA Hazard CUaafflcatlon: 

Data not avaHabffl 

12.   PHTSICAL ANO CHEMICAL PROPERTIES 

12,t      Phyaica. State at 15'C and 1 atm: 

Oata not available 

t2JZ     Molecular Weight Data not «viable 

113     BoWng Pokit at 1 atm: Data not available 

12.4      Freezing Point Oata not avaaaWe 

12J     CrtOcal Temperature: Data not available 

12.8     Critical Pn*wr*: OaU not evaaabie 

12.7     Specmc Oravtty: Oata not av«aable 

12.1     Liquid Surface Tanaterc Data not avaiabte 

12.«     Liquid Water fnterlactal Tenaton: 

Data not «ve^abte 

12.10 Vapor (Oae) Specffte Gravtty: 

Data not avertable 

12.11 Ratio of Specffte Heafa of Vapor (Gear: 

Data not avaflabto 

12.12 Latent Heat of Vaportzatrore 

Data not available 

12.13 Heat of Combuation: DaU not available 

12.14 Heat ot Decomposition: Not pertinenl 

12.15 Heat of Solution: Not pertinent 

12.1«    Heat of Polymerization: Nol pertinent 

12.25    Heat of Fuaiorr Oata not evaüab»« 

1Z2«    UmfTIng Value: Pat« not available 

12.2T    Reld Vapor Pressure: Oata not an-sH^N« 
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AMERICAN COLLOID COMPANY 

One North Arlington •  1500 West Shure Drive 
Arlington Heights, Illinois 60004-1434 • USA 
(312)392-4600 • Telex ITT 4330321 
Fax (312) 506-6199 

51601 
5K01 

PRODUCT KÄME:   1/4" VOLCLAY TABLETS 
Page 2  of  3 

Section III PHYSICAL/CHEMICAL CHARACTERISTICS 

Boiling Point - Not Applicable 
Vapor  Pressure   (mm Hg.)   - Not  Applicable 
Vapor Density  (AIR  =   1)   - Not  Applicable 
Solubility  in Water - Negligible 
Appearance and Odor - Pale  grey to  buff  tablets,   odorless 

Specific Gravity (H^O =  1) 
Melting Point 
Evaporation Rate  (Butyl   Acetate =   1) 

2.5 
Not Applicable 
Not Applicable 

Section IV FIRE AND EXPLOSION HAZARD DATA 

Flash  Point   (Method Used) -   Not  Applicable 
Flammable Limits -   Not  Applicable LEL-   - 
Extinguishing Media -   Not  Applicable 
Special   Fire  Fighting  Procedures -   Inorganic Mineral/Non-Flammable 
Unusual   Fire and Explosion  Hazards -   Not  Applicable 

UEL- - 

Section V REACTIVITY DATA 

Stability Unstable - 
Stable   - X 

Conditions to Avoid - None Known 

Incompatibility (Materials to Avoid) - None Known 
Hazardous Decomposition or By-products - None Known 

Hazardous Polymerization May Occur 
Will Not Occur 

Conditions to Avoid - None Known 

Section VI HEALTH HAZARD DATA 

Route(s) of Entry: Inhalation?   Yes Skin?  No Ingestion?  No 

Health Hazards (Acute and Chronic) - May cause delayed respiratory disease if dust inhaled over a 
prolonged period of time. 

Carcinogenicity: NTP?  No IARC Monographs?  Yes    OSHA Regulated?  No 

IARC Monographs on the evaluation of the Carcinogenic Risk of Chemicals to Humans 
(volume 42, 1987) concludes that there is "limited evidence" of the carcinogenicity 
of crystalline silica to humans. IARC classification 2A. 

Signs and Symptoms of Exposure - Excessive inhalation of dust may result in shortness of breath and 
reduced pulmonary function. 

Medical Conditions Generally Aggravated by Expos'-ase - Individuals 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 Procedures - Eyes - Flush with water. 
- Gross inhalation of dust - Remove to fresh air; give oxygen or 

artificial respiration if necessary; 
get medical attention. 



Monsanto MATERIAL SAFETY DATA Page 1 of 4 

MONSANTO PRODUCT NAME 

TRISODIUM PHOSPHATE 
(TSP CRYSTALLINE) 

MONSANTO COMPANY 
600 N. LINDBERGH BLVD. 

ST. LOUIS, MO 63167 

Emergency Phone No. 
(Call Collect) 
314-694-1000 

PRODUCT IDENTIFICATION 
Synonym(s); 

Chemical Name; 

Chemical Formula; 

Chemical Family; 

CAS No.: 

TSC A Inventory: 

TSP/C; Trisodium orthophosphate; Sodium phosphate, tribasic; 
Trisodium phosphate dodecahydrate 

Phosphoric acid, trisodium salt 

Na3P04.12H20.1/4 NaOH (approximately) 

Phosphate salts 

10101-89-0 

Since hydrated materials could not be reported on the Inventory of 
Chemical Substances published by the U.S. Environmental 
Protection Agency (EPA) under authority of the Toxic Substances 
Control Act (TSCA), trisodium phosphate crystalline was reported 
as anhydrous with the CAS No. 7601-54-9. 

Sodium Phosphate, Tribasic (see Wore below) 

ORM-E/NA9148 

Not Applicable 

Trisodium Phosphate 

DOT Proper Shipping 
Name: 

DOT Hazard Class/ 
I.D. No.: 

DOT Label(s): 

U.S. Surface Freight 
Classification: 

Reportable Quantity (RQ) 
Under U.S. EPA CERCLA 

Regulations; 

Hazardous Chemlcal(s) 
Under OSHA Hazard 

Communication Standard:     The substance listed below is identified as a hazardous chemical 
under the criteria of the OSHA Hazard Communication Standard 
(29CFRJ910.1200): 

Trisodium phosphate crystalline, CAS Reg. No. 10101-89-0 

Note: Packages containing less than 5.000 lbs. are not regulated. 

5,000 lbs. 

WARNING STATEMENTS 
DANGER! 
CAUSES BURNS TO EYES 
CAUSES IRRITATION TO EYES AND SKIN 

5 m 
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Monsanto MATERIAL SAFETY DATA Page 2 of 4 

PRECAUTIONARY MEASURES 
Do not get in eyes, on skirt, on clolhjng. 
Avoid breathing dust. 

I Keep container closed. 
Use with adequate ventilation. 
Wash thoroughly after handling. 

Emptied container retains vapor and product residue. Observe all labeled safeguards until container is 
cleaned, reconditioned or destroyed. 

EMERGENCY AND FIRST AID PROCEDURES 
FIRST AID: IF IN EYES, immediately flush with plenty of water for at least 15 minutes. Call a physician. 

IF ON SKIN, immediately flush with plenty of water. Remove contaminated clothing. Wash clothing 
before reuse. 

OCCUPATIONAL CONTROL PROCEDURES 
Eye Protection: 

Skin Protection: 

Respiratory 
Protection: 
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Wear chemical safety goggles to prevent eye contact. Have eye baths 
immediately available where eye contact can occur. 

Wear apprppriate impervious gloves and protective clothing to prevent skin 
contact. Launder contaminated clothing and clean protective equipment before 
reuse. 

Use NIOSH approved equipment when airborne exposure is excessive. Consult 
respirator manufacturer to determine appropriate type equipment for given 
application. 

Provide ventilation to minimize exposure. Local exhaust ventilation preferred. Ventilation: 

Airborne Exposure 
Limits: 

■:r      Product:   Trisodium phosphate crystalline 

Although no specific exposure limit has been established for this material, 
OSHA and ACGIH have established the following limits for nuisance dusts: 

OSHA PEL/TWA:   Total 15 mg/m3; Respirable 5 mg/m3 

ACGIH TLV«/TWA:   Total 10 mg/m3; Respirable 5 mg/m3 

These limits are stated only to indicate the least stringent airborne dust exposure 
levels applicable to nuisance dusts. 

FIRE PROTECTION INFORMATION 
This material is not combustible. 

REACTIVITY DATA 
Materials to Avoid: 

m 
01 
LLl 

Hazardous Decomposition 
Products: 

Hazardous Polymerization: 

Trisodium phosphate crystalline could be corrosive to aluminum surfaces 
because of high pH. Sealed containers should be kept free of water 
because of its corrosivity when wet. 

None. 

Does not occur. 
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MonSantO MATERIAL SAFETY DATA  . _ ___ Page 3 of A 
HEALTH EFFECTS SUMMARY " "  

n^w h ^  9.-r L0rmall0n Presents both nu™n experience and the results of scientific exnerimcnk 
used by qual,f,od experts'to assess the ejects of trisodlum phosphate crystalline on the hlüh , 
-ndustnally exposed individuals and to support the Precautionary^ Statement OccupaSinai Conim 

J2£ T ^mended in this document. To avoid misunderstanding, the d^pCded h 7hTs 
sect.on should be interpreted by individuals trained in evaluation of this type of information 

Human Experience 

Inhalation and dermal contact are expected to be the primary routes of occupational exposure to 
lnsod,um phosphate crystalline. Trisodium phosphate crystalline is corrosive to the eyes Due to the 
high pH dermal contact with this material may result in irritation. Occupational exposure to this materiS 

^^"^^Z^ C3USe ****** adVe- h— ^ •£* when^ecomm^S; precautions are followed 

Toxicological Data 

Data from Monsanto studies and the scientific literature indicate the following: 

Oral LD50 (Rat):   6,500 mg/kg, Practically Nontoxic 
Dermal LD50 (Rabbit):  Greater than 7,940 mg/kg, Practically Nontoxic 
Eye Irritation (Rabbit):  (FHSA) Corrosive 
Skin Irritation (Rabbit): (FHSA) 3.3 on a scale of 8.0, Moderately Irritating 

Jnlt^u^nnPnale Pr,°?UCed, n° inCrea$e in chrom^omaI aberrations or recessive lethal mutations in assays using Drosophila melanogaster. 

> 
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PHYSICAL DATA ~ " !£ 
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Appearance and Odor: White, crystalline, free-flowing granules or powder; odorless 

pH (1% solution (cj 25°C):     12 

Bulk Density (ibsJcu. ft.);     Powder       61-65 
Granular     58-64 

Solubility (g/100 g H20) 
(Anhydrous Salt Basis):    1l.6<a   25*C 

17.5(5. 40°C 
35.3 (u: 60°C 
61.3 (a 80°C 
84.5 (a 100°C 

Note: These physical data are typical values based on material tested but may vary from sample to samole 
Typ.cal values should not be construed as a guaranteed analysis of any specific lot or as specification items 

SPILL, LEAK ^DISPOSAL INFORMATION ~  
Emergency Spill and 

Leak Information: Sweep, scoop or vacuum up all spilled material, contaminated soil and other 
contaminated material and place in containers. If possible, complete cleanup on a 
dry basis. After all practical dry cleanup has been done, residual contamination 
can be flushed with plenty of water. 

(Spill, Leak & Disposal Information Continued On The Next P$ge) 
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Monsanto MATERIAL SAFETY DATA ____ Page 4 of 4 
SPILL, LEAK & DISPOSAL INFORMATION (Continued) 

Sodium phosphate, tribasic, as currently defined, is a hazardous substance 
under the Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA). If 5,000 pounds or more are released into the environment, it 
must be reported to the National Response Center (800-424-8802 or 
202-426-2675). Since local, state and federal laws may vary, consult your 
attorney or appropriate regulatory officials for information relating to spill reporting. 

Disposal Information: Dispose of in a landfill in accordance with all applicable local, state and federal 
regulations. 

ADDITIONAL COMMENTS 
Environmental Toxicity Information: 

96-hr LC50 Bluegill:   440 mg/l, Practically Nontoxic 
96-hr LC50 Rainbow Trout:   260 mg/l, Practically Nontoxic 

DATE:     10/1/85 SUPERSEDES:    8/1/83 
MSDS NO.:     010101890 

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT: 

• 

is 

3J 

3 

Product Acceptability Coordinator 
Detergent Materials 
Monsanto Industrial Chemicals Co. 
314-694-2096 
(A Unit of Monsanto Company) 

A\ 
J 

Although (he information and recommendations set forth herein (hereinafter "ln-formation") are presented in good faith and believed to be 
correct as of the date hereof, Monsanto Company rnake3 no representations as to the completeness or accuracy thereof. Information is 
supplied upon the condition that the persons receiving same will make their own determination as to its suitability for their purposes prior to 
use. In no event will Monsanto Company be responsible for damages of any nature whatsoever resulting from the use of Or reliance upon 
Information. NO REPRESENTATIONS OR WARRANTIES. EITHER EXPRESS OR IMPLIED. OF MERCHANTABILITY. FITNESS FOR A 
PARTICULAR PURPOSE OR OF ANY OTHER NATURE ARE MADE HGRGUNDER WITH RESPECT TO INFORMATION OR THE 
PRODUCT TO WHICH INFORMATION REFERS. 

TLV» is a n^jistsref) tradenia-li of lh<? Amecicaii Contemn™? o' Governmental Industrial Hysi«ni9(s (ACQIH). 



(conoco) MATERIAL SAFETY DATA SHEET 

MtoBSBBE 

I.  MATERIAL IDENTIFICATION 

Name: Super Unleaded Gasoline 
Conoco Product Code: 1420 , 
Synonyms: Automotive Unleaded Gasoline 
Chemical Family: Mixed Petroleum Hydrocarbons 
Manufacturer: Conoco Inc. 
Address: P. 0. Box 1267, Ponca City, OK 74603 

CAS Reg. No.: Mixture 
Transportation Emergency No.: 

(800) 424-9300 (Chemtrec) 
Product Information No.: 

(405) 767-6000 

II. HAZARDOUS INGREDIENTS HAZARD DATA 

Hazard Determination: 
Health Effect Properties: 

Hydrocarbons (Aromatic and 
paraffinic hydrocarbons) 

Benzene (71-43-2) 

Physical Effect Properties: 
Product/Mixture: 

Potential to cause kidney toxicity and tumors 
of the liver, skin, and kidney in laboratory 
animals. 

A few studies have indicated that workers exposed 
many years to high concentrations of benzene 
have a slightly higher incidence of leukemia. 

Class I A Flammable Liquid per NFPA Code No. 
30-1984. 

III.  PHYSICAL DATA : 

Appearance and Odor: Red liquid; gasoline odor. 
Boiling Range (Deg.F)       85-437       Specific Gravity (H?0=1) 
Vapor Pressure (mmHg) at 68F 275-475      %  Volatile (by volume) 
Solubility in Water         Insoluble 

70-0.77 
100 

IV. REACTIVITY DATA                              Stable: X Unstable: 

Hazardous Decomposition Products: Carbon monoxide may be formed from 
incomplete combustion. 

Conditions to Avoid: Oxidizing materials, heat, flame. 

Hazardous Polymerization: Will not occur. 

V.  FIRE AND EXPLOSION HAZARD DATA LFL: 1.3 UFL: 6.0 

Flash Point (Method used): As low as -50F (TCC) 
Handle and store in accordance with NFPA procedure for Class I A Flammable Liquid. 

Extinguishing Media: Use dry chemical, foam, or carbon dioxide. 



FIRE AND EXPLOSION HAZARD DATA (continued) 

Special Fire Fighting Procedures: Water may be ineffective to extinguish, but water 
should be used to keep fire-exposed containers cool. If a leak or spill has 
not ignited, use water spray to disperse the vapors and to protect personnel 
attempting to stop a leak. Water spray may be used to flush spills away from 
exposure. 

Unusual Fire and Explosion Hazards: Highly flammable. Products of combustion may 
contain carbon monoxide, carbon dioxide and other toxic materials. Do not 
enter enclosed or confined space without proper protective equipment including 
respirator protection. 

National Fire Protection Agency (NFPA) CLASSIFICATION       HAZARD RATING 
Health 1  Fire 3  Reactivity 0 Least - 0   Slight - 1   Moderate - 2 

High - 3   Extreme - 4 

VI.TRANSPORTATION AND STORAGE DOT HAZARD CLASS: Flammable liquid 

Precautions To Be Taken In Handling And Storing: Product is Class I A Flammable 
Liquid per NFPA Code No. 30-1984. Store and handle accordingly. 

m ipping Paper Description: Gasoline, flammable liquid, UN 1203. 
"Placard: Flammable. 

D.O.T. Label: Flammable liquid. 

OSHA Label: CAUTION: Minimize exposure. This product contains benzene and certain 
other hydrocarbons which are potentially toxic or carcinogenic. 

If ingested, do not induce vomiting. Call a physician immediately. 
Wash thoroughly with soap and water after contact. 

Flammable Liquid. 

VII. HEALTH HAZARD INFORMATION       ; 

PEL Not Established   TLV 300 ppm 
Ceiling Value Not Established   AEL Not Established 

Primary Routes of Exposure/Entry: Inhalation, skin. 

Signs-and Symptoms of Exposure/Medical Conditions Aggravated by Exposure: 
Studies with rodents have shown that petroleum distillates have caused 
kidney damage and kidney or liver tumors. However, the kidney effects were 
not seen in similar studies involving guinea pigs, dogs, or monkeys. Several 
studies evaluating petroleum workers have not shown significant increases of 
kidney damage nor kidney or liver tumors. 



VII. HEALTH HAZARD INFORMATION (continued) 

Mouse skin painting studies have shown that unrefined petroleum distillates 
having a boiling point of 120-700F, and which are similar to ingredients 
in this product, caused a low incidence of skin tumors. Studies of petroleum 
workers have not shown a significant increased incidence of skin tumors. 

The product may cause irritation to eyes, lungs, or skin after prolonged or 
repeated exposure. Overexposure may cause central nervous system depression. 

Data from animal studies with a generic unleaded gasoline, funded by 
the American Petroleum Institute: 

Median lethal dose, rat oral: 18.8 ml/kg 
Skin toxicity, rabbits: No mortality at dose of 5 ml/kg 

Slight irritation to skin. 
Eye irritation, rabbits: Non-irritating 
Genotoxic studies: Negative 
Reproductive toxicity: No abnormalities in newborn rats. 

Listed as Carcinogen or Potential Carcinogen by: NTP No    IARC No   OSHA No 

VIII." EMERGENCY AND FIRST AID PROCEDURES 

Eyes: Immediately wash, with fresh water for at least 15 minutes and get medical 
attention. 

Skin: Remove contaminated clothing as soon as possible. Wash exposed skin thoroughly 
with soap and water. If irritation persists, consult a physician. 

Launder contaminated clothing before reuse. Extremely contaminated leather 
shoes should be discarded. 

Inhalation: If overexposure occurs, remove individual to fresh air. If breathing 
stops, administer artificial respiration. 

Ingestion: If this material is swallowed, do not induce vomiting. If vomiting 
begins, lower victim's head in an effort to prevent vomitus from entering 
lungs. Immediately consult a physician. Do not attempt to give liquid to 
an unconscious person. 

Note to Physicians: Gastric lavage by qualified medical personnel may be considered, 
depending on quantity of material ingested. 



IX.  SPILL, LEAK AND DISPOSAL PROCEDURES 

RCRA HAZARDOUS WASTE:  Yes X      No 

In Case of Spill or Leak: Contain spill immediately in smallest area possible. 
Recover as much of the product itself as possible by such methods as vacuuming, 
followed by soaking up of residual fluids by use of absorbent materials. Remove 
contaminated items including contaminated soil and place in proper containers 
for disposal. Avoid washing, draining or directing material to storm or 
sanitary sewers. 

Waste Disposal Method: Recycle as much of the recoverable product as possible. 
Dispose of nonrecyclable material as a RCRA hazardous waste by such methods 
as incineration, complying With federal, state and local regulations. 

X.  PRECAUTIONARY MEASURES   / ;; 

Respiratory Protection: Use air mask or hydrocarbon absorbing respirator. 

Ventilation: Use adequate ventilation to meet recommended concentrations. 
Avoid sparking hazards and explosive mixtures. 

Protective Gloves: Impervious as needed to avoid skin contact. 

• 
e Protection: Goggles or face shield for sprays/mists or if splashing is 

probable. 

Other Protective Equipment: Protective clothing should be worn. Soiled 
clothing should be removed and laundered. 

The above data is based on tests and experience which Conoco believes reliable 
and are supplied for informational purposes only. CONOCO DISCLAIMS ANY LIABILITY 
FOR DAMAGE OR INJURY WHICH RESULTS FROM THE USE OF THE ABOVE DATA AND NOTHING 
CONTAINED THEREIN SHALL CONSTITUTE A GUARANTEE, WARRANTY (INCLUDING WARRANTY 
OF MERCHANTABILITY) OR REPRESENTATION (INCLUDING FREEDOM FROM PATENT LIABILITY) 
BY CONOCO WITH RESPECT TO THE DATA, THE PRODUCT DESCRIBED, OR THEIR USE FOR 
ANY SPECIFIC PURPOSE, EVEN IF THAT PURPOSE IS KNOWN TO CONOCO. 
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sA^QEWERÄlJNFOBiyiATtOM;; 
THAOE NAME (COMMON NAME OR SYNONYM) 

t 

CHEMICAL NAME 

Sulfuric Acid 

H C.A.S. NO.     n ALLIED PRODUCT i!"fTfi.:' 

7664 93-9 

FORMULA 

77 to 99 wt. % H2S04 in water 

ALLIED CHEMICAL 

P.O. Box 1139R 

Morristown, N.J. 07960 

ADDRESS (No . STREET. CITY. STAf E ANDZIPCODE) 

MOLECULAR WEIGHT' 

98 03 

:ONTACT 

Director, Product Safety 
PHONE NUMBER 

(201) 455-4157 
ISSUED DATE 

June, 1980 
REVISED DAi; 

July. 19«, 

:I#_g»RS£AIDWE?«UflES< 

EMERGENCY PHONE NLIMKf- 

•     ■       (201)455-2000 Skin oi Eyes: Immediately flush with plenty of water continuing for at least 15 

minutes. Remove contaminated clothing. Continue flushing with water if medical 

attention is not immediately available. 

jngesDon. Drink large amounts of water (or milk if available) to dilute the acid. Do not induce vomiting 

inhajai!^:  Remove to fresh air. Observe for possible delayed reaction. If breathing has stopped, give artificial respua, 
If breathing with difficulty, g.ve oxygen, provided a qualified operator is available. 

GET PROMPT MEDICAL ATTENTION for ingestion. inhalation, 

outlined in Refeiences listed in Section J. 
eye contac. irritation, or burns. Additional procedures 

HEALTH 
INHALATION 

Inhalation of fumes or acid mist can cause irritation or corros.ve burns to the upper respiratorv svstem   ;„ri   A 

.r.iTlhfoai-Lt,n" iff"3"on anci "ijimon3rv ed!___!____^^ 
|  Can cause nutation and corrosive burns to mouth, throat, and stomach. Can be fatal if swallowed 

|  ^Pf^calile to dilute solutions: LD50 {rat): 2140 mg/kg -Reference (b). 

|S>MN" ~ — —   

!   Can cause severe burns or irritation 

i > i s 

L.uuu. contact can cause „ntat.on. cornea, burns, and conjunc„v„,s. Bhndncss may result, or severe or permanent ,n,urV 
Mist contact may irritate oi burn   Reference (b). permanem mjury 

I'l MMIS_l|ll I   IJO'JCtNTMATlUN    AIM 
IM I   St CTION Jl 

I I  V    S.IM1,; (ACGIM) 

tii.Mi-.iiAi   (.ullu'vli: TOXIC IT V 

1 ni(|.'ru.m. (J-, H^S04) (OSHA) OIOLOGICAL 

"'  7"S  °' "••■"'• (2) 1CS,°"' "f "'■■■ '-k>><- «3) t'0ch,ob,onclu„s. (4) mouth mflammal ion. (5) conjunctivitis. (61 ij.i 

CC 1/4 yjC I J'P' 



.«3 Bä&HPSftCWtl 
FIRE ANO EXPLOSION 

POINT °C 

Not.flammable 

""FNCUP HCt-OSEDCUP 

AUTO IGNITION 
TEMPERATURE 

Not applicable 

.'.'Ji.i'iUAL  FIRE  AND EXPLOSION HAlAFtDS 

Hi.AMMAüi.b LIMIT:; IN AIH {% OY'VöTJ— 

Not applicable 

• 

mmable and potentially explosive hydrogen gas can be generated inside metal drums and storage tanks. Concentrated 
i) (as sold) can ignite combustible materials on contact. 

ms^MmEEiamm 
!>;<<   I- TINÜUISHIfJG AGENTS RECOMMENDED 

•Mo water spray or other suitable agent for (ires adjacent to non-leaking tanks or other containers of sulfuric acid. 

rir,fc EXTINGUISHING AGENTS TO AVOID" 

Do not use solid water streams near ruptured tanks or spills of sulfuric acid. Acid 

acid onto personnel. 
reacts violently with water and can spatter 

■-.Pf.rt 4L ' 'RE  FIGHTING PRECAUTIONS 
Ai h.'jh temperatures, sulfuric acid mist or sulfur triox.de gas can be released from vented or ruptured containers If water 
•s adu°d to concentrated sulfuric acid, violent spattering can occur, and considerable heat may be evolved Wear NIOSH 
jypruved self-contained breathing apparatus with full, facepiece and full protective clothing. Cool non-leakino fire-exoosed 
roMtainerj with water spray. M ^cu 

■f.NTILATION 

Sufficient to reduce vapor and acid mists to permissible levels. Packaging and unloading areas and open processing equipment 

may require mechanical exhaust systems. Corrosion-proof construction recommended. 

vlJPMAI. HANDLING 
Kern sources of ignition away. Do not get in eyes, on skin, on clothing. Do not breathe vapor or mist Use with adeouate 
violation and use protective equipment as outlined in Section E. Procedures are detailed in references listed in Section I 
! Mi'cd). Do not add water to acid. When diluting, always add acid to water, using caution and proper agitation. 
i in AGE [ ~ ~~    ~~ — — '-  

Mo.e in cool, well-ventilated area away from combustibles and reactive chemicals. Vent metal containers weekly or more 

jj-Kiitly in hot weather to prevent hydrogen gas build-up. Diking of storage tanks is recommended. 

Vjn LEAK 

Dilute small spills or leaks cautiously with plenty of water. Neutralize residue with alkali such as soda ash or lime. Adequate 

vji'tilation is required for soda ash due to release of carbon dioxide gas. No smoking in spill area. For major spills, keep un- 

protected persons away. Protected persons should contain the acid by diking the spill with soil or clay. Recover the acid 

if possible. (See Section I for disposal methods.) Attempt to keep out of sewer. Any release to the environment of these 

jirouucts may be subject to Federal and/or state reporting requirements. Check with appropriate agencies. 

-.'"^'..lAL   P^ECAUTIONS/PROCEDURES/LABEL INSTRUCTIONS 

V..por may contain explosive hydrogen. To prevent ignition of this if present, smoking, flames, and sparks should not be 

permitted in storage areas. Causes severe burns. Label signal word: DANGERF 

rr&rrz SONÄl^BOTECtfWf'EllUfPMEMTö 
•'-:,"iHATORY PROTECTION : — ' ■  

Whare required, use a respirator approved by NIOSH for sulfuric acid or mists, as applicable. Some exposures may require a 

v .(contained breathing apparatus with full facepiece or supplied-air respirator with a full facepiece. helmet, or hood -Ref- 
>v»iices (e, f, g). 

"? i Ar;rj FACE ~ ' — 

As a minimum, wear hard hat. .chemical safety goggles, and full-face plastic shield. Do not wear contact lenses. For increased 
.''otcction, use supplied-air acid hood. 

IANDV ARMS, AND BOOY " ~ _  

A, ., minimum, wear acid-resistant apron, protective clothing, boots and gauntlet gloves for routine product use   For in- 

-fp-i-pd protection, include acid-resistant trousers and jacket. 

j'.'.OTHING AND EQUIPMENT 

—M^led300 qUiCk'drenCh ShOWef ,aCi,itieS' Protec,Gd from fre«ing. should be available wherever Sulfuric Acid is stored 



X^PHYSlCAi^OATA: 
MATEIIIAL IS (AT NORMAL CONDITIONS): 

K LIQUID D SOLID D GAS 

j     BOILING POINT «a   193 

I b. 279 
:      MELTING POINT c. 310 

°C 

°C 

i SOLUIi'LITY IN WATER 
I (\ by W(M(^itl 

Complete 

! I VAPORATION I. vTE 
! (Uutvl Aeetatf ••)□ (Ether- II Q 

Not applicable 

I  

APPEARANCE AND OOOR 

Oily, colorless to slightly yellow, clear to turbid liquid. Odorless. 

SPECIFIC GRAVITY 
<H20-U ■• a. 1.706 

b. 1.835 
c. 1.042 

pH 

1% solution: pH = 0.9 

% VOLATILES DY VOLUME 
(At 20° C) 

Not applicable 

VAPOR DENSITY 
(AIR - II 

Not applicable 

VAPOR PRESSURE 
(mmHg«t20°ClQ (PSIGIQ 

negligible @ ambient 

*a.60°Be= 77.7% H2S04 

b. 66°Be=93% H2S04 

c. 99% H2S04 

mmtrmmmm 
r.TAülLITY 

;.;.' UNSTABLE K STABLE 

CONDITIONS TO AVOID 

Temperatures of 300°C or higher: yields sulfur trioxide 
gas, which is toxic, corrosive, and an oxidizer. 

INCOMPATIBILITY (MATERIALS TO AVOIDI — 

Niuo compounds, carbides, dienes, slcohols (when heated): cause explosions-Refs. (i, j, k). Oxidizing agents, such as chlorates 
<ind permanganates: cause fires and possibly explosions. Allyl compounds and aldehydes: undergo polymerization, possibly 
violent-Rcf. (i), (continued. Section K). 

I'/.,; ARDOUS DECOMPOSITION PRODUCTS 

Sulfur trioxide gas: see above. Also this is a fire risk if in contact with organic materials. 

«A/'AHOOUS POLYMERIZATION 

;■ MAY OCCUR H WILL NOT OCCUR 

CONDITIONS TO AVOID 

^^MAmiOOMNGREOIßm^Mtiai^Dtrt^ 

MATERIAL OR COMPONENT/C.A.S. • 

NOT APPLICABLE 

L._ 



i     ^^rfTofTADAü'lLITY/AQuÄTic TOXICITr 

ff.     *"1<ju;>;ic Toxicity: 

*     I     2'l.r>i)pm/24 hr./t)lucgill/lethal/frcsh water 

i !      '.2 ü pp:n/48 hr./prawn/LC50/salt water   - 

tKjrANOu/WATEFPARTlTIONCÖEFFTcTtNT-" 

■■.•• 'lA/AHOOUSSUOSTANCC»      &      T] If SO. RLPOHTAÜLE OUAN1 irv" 
VES    nu _1QQQ_ „    (IüO%H2SO4 

basis 
40 CFR 
1 16 1 1 7 

; «,L-ir-c,riPÖSAL METMööS .DISPOSER MUST cwLv5MTH?IinniÄi^^ 

j     VV,-,,c sulfuric acci should be cautiously d,luted with water and neutralised with an alkali  Neutralized waste mu-r h„ ,r< < 

H't'A SIATUS OF UNUSED MATERIAL.  ~ 

;    f fA Hazardous Waste No. 0002 (corrosive) if discorded 

rmmmm 
-JOCFR 
21", 1 2 2 

' i rw-'ISSIIJlE CONCENTRATION REFERENCE'S- 

Hi   OSHA standard at 29 CFR   1910.1000 (1981). 

;   O    TLV from the ACGIH 1981 list. "Threshold Limit Values for Chemical Subst 

| Am. Conf. of Governmental Industrial Hygienists. Cincinnati 45202. 
ances. 

;*' F.OUl.AtORY STANDARDS 
0 OT. CLASSIFICATION Corrosive material 

DOT ID Number: UN 1830. 

-0 cri^ 

: 0 ( \' £ •■'. .1L 

(3'  ^SW2 ' the ThreSh°ld Lm'" V^'""  4tH Editi0n- 1981-^onf. of Government* Hyg^^^ 

<h) Scffiff slr^^lln^^ll^^ '°79' A— ^556 00 000. PB81.,54470. 
(c) Allied Corporation wall chart. 

(d) Allied Corporation product information bulletin. 

j^x+MAiMmmmim 
:      / ÜHIERENCES-Gencral (continued) 

:     P-oSrio'Mf0r-? "ecommended Standard. . . Occupational Exposure to Sulfuric Acid"  NIOSH U S Oeot of HHS   IQM 
M2.iC.9B. Nat. Tech. Info. Service. Springf,eld. VA 22161. P S' '974" 

Mi N10SH/OSHA. "Pocket Guide to Chemical Hazards  .   "   1978 

!9! A^,QHSrHK0SHA,"T
0C,CUPa" TM HM,,h Gl"dclin« '°r ChemicalHazards-Sulfuric Acid"   1978 

!   2co* C.hem,cal Techn'«l Service Report for storage and handlinn procedures. 

'V r Brethenck. L.. Handbook of Reactive Chemical HararrU 7nH Ed„ 1979, Butterworths. Boston. 

'' Cv^c-ACTIVITY DATA-lncompatibility (continued) 
| »•,   ,• '.   

A:^,,J. am.nrs. water, hydrated salts, carboxylic acid anhydrides   nitriles   olefimV nrn,n;„   „i       , 
: strong exothermic reactions. -Refs. (i   k)   Carbonates  cvanlde:  s.,l«H«   .' °!,     ,c or9amcs- 9'vcols. aqueous acids: cause 

: - H*t.. (i. k). A«so for metals. *e hydrogen ^neraSon SeSn C ' "^ "^ " ^^ V'eld t0xic 9ases- 

; ;«o" «hazards, precaution, first aid. etc., is abbreviated. More detailed information is confined in references found in 

1 Tlii-, oroduct is not for food or drug use. 

1 

'l'J> 



DÄI-MXX   CONCRETE   CO. 
MAILING ADDRESS: 

6200 BRYANT STREET 
DENVER. COLORADO 80221 

MANUFACTURING PLANTS: 

DENVER, COLORADO 
(303)429-2111 

GRAND JUNCTION. COLORADO 
(303) 245-0058 

Material Safety Data Sheet 
[OSHA 29 CFR 1910.1200] 

"All 1 Nlltr I J W A I < » 

Product Name:  PORTLAND CEMENT 

SECTION I 

Manufacturer's Name and Address 

Dri-Mix Concrete Company 
6200 Bryant Street 
Denver, Colorado 80221 

Date of Preparation 

August 24, 1987 

Emergency Telephone Number 

(303) 429-2111 

Information Telephone Number 

(303) 429-2111 

SECTION II — HAZARDOUS INGREDIENTS/IDENTITY INFORMATION 

Hazardous Components C.A.S. NO.,   OSHA^EL. 

Portland Cement Type I/II 
(which may contain Crystalline 

Silica 

65997-15-1   50 mppcf 

7631-86-9   0.1 mg/m3 as quartz 

ACGIH TLV 

10 mg/m3 

0.1 mg/ni3) 

SECTION III — PHYSICAL/CHEMICAL CHARACTERISTICS 

Solubility in water — slight 
Gray colored -with low odor 

The following properties are not applicable:  specific gravity; boiling point; 
vapor pressure; vapor density; melt point; and evaporation rate. 



Material Safety Data Sheet age 

Product Name: PORTLAND CEMENT 

SECTION IV — FIRE AND. EXPLOSION HAZARD DATA 

Noncombustible and not explosive. 

SECTION V -- REACTIVITY DATA 

I8 not incompatible with other materials. Will not decompose into hazardous 
by-products and will not polymerize. 

Keep dry until used to preserve utility. 

SECTION VI — HEALTH. HAZARDJjATA 

Exposure can affect the skin, the eyes, and mucous membranes. 

Dust particles of respirable size dust from this product are hazardous to the 
respiratory system because of the presence of free silica. 

Acute Exposure: Can dry the skin and cause alkali burns. Dust can irri- 
tate the eyes and upper respiratory system. 

Chronic Exposure: Dust can cause inflammation of the lining tissue of the 
interior of the nose and inflammation of the cornea. Hypersensitive 
individuals may develop an allergic dermatitis. Over exposure to inhaled 
quartz dust may lead to chronic fibrotic lung disease known as silicjsis, 
a form of disabling, progressive, and sometimes fatal pulmonary fibrosis. 
people with pre-existing lung diseases may have increased susceptibility 
to the health effect of respirable dusts. 

Emergency First Aid Procedures; Irrigate (flood) eyes immediately and 
repeatedly with clean water. Wash exposed skin areas with soap and 
water. Get .prompt medical attention. 

SECTION VII — PRECAUTIONS FOR SAFE HANDLING AND, USE 

If spilled, can be cleaned up using dry method that does not disperse dust into 
the air. Avoid breathing the dust. Emergency procedures are not required. 

Can be treated as a common waste for disposal or returned to the container for 
later use if it is not contaminated or wet. 



Material Safety Data Sheet p 
Product Name: * PORTLAND CEMENT &^ 

SECTION VIII — CONTROL MEASURES 

.In dusty environments, the use of an OSHA, MSHA, or NIOSH approved respirator 
and tight fitting goggles is recommended. 

Local exhaust can be used, if necessary, to control dust levels. The use of 
barrier creams or impervious gloves, boots, and clothing to protect the skin 
from contact is recommended, following work, workers should shower with soao 
and water. «*"»*> 

Precautions raust be observed because burns occur with little warnine   TTTTTP 
HEAT IS SENSED. s   mim 



-     ASBESTOS FACT SHEET 

This fact sheet was prepared from Code of Federal Regulations 29.1910.1001 

I. Substance Identification 

"Asbestos" is the name of a class of magnesium-silicate minerals that occur in fibrous 
form. Minerals that are included in this group are chrysotile, crocodile, amosite, 
tremolite asbestos, anthophyllite asbestos, and actinolite asbestos. 

Asbestos is present in pipe and boiler insulation materials, and in sprayed-on materials 
located on beams, in crawlspaces, and between walls. The potential for a product 
containing asbestos to release breathable fibers depends on its degree of friability. 
Friable means that the material can be crumbled with hand pressure and is therefore 
likely to emit fibers. 

Permissible exposure: Exposure to airborne asbestos fibers may not exceed 0.2 fibers 
per cubic centimeter of air (0.2 f/cc) averaged over the 8-hour workday. 

II. Health Hazard Data 

"Asbestos" can cause disabling respiratory disease and various types of cancers if the 
fibers are inhaled. Inhaling or ingesting fibers from contaminated clothing or skin can 
also result in these diseases. The symptoms of these diseases generally do not appear 
for 20 or more years after initial exposure. 

Exposure to asbestos has been shown to cause lung cancer, mesothelioma, and 
cancer of the stomach and colon. Mesothelioma is a rare cancer of the thin membrane 
lining of the chest and abdomen. Symptoms of mesothelioma include shortness of 
breath, pain in the walls of the chest, and/or abdominal pain. 

III. Respirators and Protective Clothing 

Respirators: You are required to wear a respirator when performing tasks that result in 
asbestos exposure that exceeds the permissible exposure limit (PEL) of 0.2 f/cc. 

Air purifying respirators equipped with a high-efficiency particulate air (HEPA) filter can 
be used where airborne asbestos fiber concentrations do not exceed 2 f/cc; otherwise, 
air-supplied, positive pressure, full facepiece respirators must be used. 

Protective Clothing: You are required to wear protective clothing in work areas where 
asbestos fiber concentrations exceed the permissible exposure limit (PEL) of 0.2 f/cc to 
prevent contamination of the skin. 



IV.      Toxicology 

Clinical evidence of the adverse effects associated with exposure to asbestos is 
present in the form of increased incidence of lung cancer, pleural and peritoneal 
mesothelioma, gastrointestinal cancer, and asbestosis. The latter is a disabling fibrotic 
lung disease that is caused only by exposure to asbestos . 

Epidemiological studies indicate that the risk of lung cancer among exposed workers 
who smoke cigarettes is greatly increased over the risk of lung cancer among 
non-exposed smokers or exposed nonsmokers. 



APPENDIX D 

CONFINED SPACE ENTRY PROCEDURES 



CONFINED SPACE ENTRY PLAN 

1.0     Introduction and Application 

This confined space entry plan has been developed for the activitiesassociated with the 
Site Investigation (SI) of the Bennett Army National Guard Titan I Missile Facility. The 
plan is designed for the SI sampling team which will enter the underground complex for 
the purpose of collecting environmental samples. The information gained during facility 
inspection conducted by Stollar & Associates in September 1990 was used in the 
development of the procedures described in this plan. 

This confined space entry plan may not be appropriate for operations outside of the 
described scope of work. 

Entry into the underground missile complex requires a written confined space entry plan 
due to limited egress from within the complex and the isolation of the underground 
atmosphere. Each entry shall be preceded by the completion of an entry permit by the 
site health & safety officer (Section 4.0) 

2.0 Regulatory Considerations 

This confined space entry plan was developed in accordance with the requirements of 
29 CFR 1910.146. In addition, several mandatory and advisory guidance documents 
apply to the BANGF confined space entry program. In situations where directives may 
conflict, the most reasonably conservative approach has been applied. 

2.1 U. S. Army Requirements 

Two military standards have been reviewed and applied to the development of this plan. 
They are: 

• Army Corps of Engineers Safety and Health Requirements Manual, EM 385-11, 
October 1987, Chapter 27 (Appendix A) 

• Army Technical Manual TM 5-612 Asbestos Control 

2.2 Non-Military Guidance Documents 

Several guidance documents were applied to the development of the plan in addition to 
the Army manuals, these included: 

• "Confined Space Entry Control System for R&D Operations" National Safety 
Council Data Sheet 1-704-85 

D-1 



• "Criteria for a Recommended Standard-Working in Confined Spaces" National 
Institute for Occupational Health 

• CFR 1910 & 1926 ( OSHA requirements for hazardous waste sites, construction 
sites, and general industry) 

• "Threshold   Limit  Values   and   Biological   Exposure   Indices"  The  American 
Conference of Governmental Industrial Hygienists, 1990 

3.0 Hazard Assessment 

3.1 Atmospheric Hazards 

Atmospheric hazards are a major concern underground due to the isolation of the 
environment. The silos have been partially sealed for several years, with little or no 
passive ventilation. The ventilation ducts were observed to have been covered with soil 
and/or flooded with water. 

Oxygen deficiency is a potential hazard due to: I ) the anticipated presence of rusting 
metal can consume oxygen 2) biological decomposition which may also consume 
oxygen, 3) chemical reactions which deplete oxygen content, and 4) the previous use of 
inert gases and fuels which could result in the displacement of oxygen. 

Explosive gases or vapors could result from the accumulation of volatilized fuels and/or 
the accumulation of methane gas from organic decomposition (i.e. sewage, plants, etc.). 
Desorption of chemicals from the inner surfaces of tanks and cylinders may occur once 
the product is emptied and no longer under pressure. 

Toxic gases, vapors, and particulates are potential hazards due to the use of fuels, 
acids, asbestos, dielectric fluids, coolants, and water treatment chemicals while the 
complex was in operation. Specific materials identified in the PA are: 

RP-I ( Kerosene-Alcohol propellant) 
Sodium Hydroxide 
Sodium Hypochlorite 
Water Demineralizing Chemicals 
Sulfuric Acid 
Diesel Fuel 
Hydraulic Fluid 
PCBs 
Ethylene Glycol 
Compressed 
Oxygen 
Compressed Helium 

D-2 



Compressed Nitrogen 
Refrigerant 
Asbestos 

Most of these materials have been removed; however, the entry shall be conducted 
under the assumption that all products may be present until the assessment confirms 
otherwise. If all products are present, the potential exists for exposure to products of 
reaction. The incompatible mixtures could result in the physical and/or toxic products of 
heat, pressure, hydrogen gas, hydrogen sulfide, chlorine gas, and carbon dioxide. The 
results of the initial survey indicate no likely mixtures of incompatible chemicals. 

The major toxic effects associated with the potential contaminants include: 

eye and skin irritation from acids and bases; 
carcinogenic effects from asbestos 
dermatoses from skin contact with fuels, and Biocides; 
upper airway irritation from chlorinated compounds and solvent vapors; 
adverse effects to the nervous system and kidneys from fuel vapors and coolants 
respectively; 
simple asphyxiation from oxygen displacement; and 
chemical asphyxiation due to hydrogen sulfide exposure. 

The results of the industrial hygiene and safety assessment conducted during the site 
inspection demonstrated oxygen levels of 19.5 percent or greater throughout the 
accessible areas of the complex. Furthermore, no combustible gases or vapors or 
hydrogen sulfide gas was detected underground with the MSA 361 trimeter. Total 
organic vapors were surveyed with a Foxboro 108 Organic Vapor Analyzer, 
demonstrating an absence of such vapors. Gamma and beta radiation was surveyed 
with an Eberline GM survey instrument and airborne alpha radiation was monitored with 
an Eberline Scintillation meter with both instruments demonstrating an absence of 
ionizing radiation above background. Asbestos containing materials were found in the 
control room and a strong possibility exists that similar asbestos materials are scattered 
throughout the facility. However, air samples collected in the main access tunnels did 
not demonstrate airborne asbestos fibers in those areas. No other chemical analysis or 
monitoring was conducted during the survey. 

3.2     Safety Hazards 

The major safety hazards associated with the silo facility confined space entry program 
include falls, poor footing, missing guard rails and catwalks, submersion under water, 
entrapment, and related structural concerns. Heat stress is not anticipated at the 45 ft 
depth. Mechanical and electrical hazards are not a likely concern due to the lack of 
electrical and hydraulic power. 
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Special attention will be given to the use of adequate lighting, fall protection, footing, and 
structural support. 

4.0 Entry Procedures 

The health and safety officer shall complete the Confined Space Entry Permit Form 
(Appendix A) prior to each team entry into the underground complex. The specific 
constituents of the completed form are discussed in this section. 

Based on the results of the previous entry of the complex, the SI entries shall be 
conducted with the knowledge that the facility is not an "immediately dangerous to life or 
health" (IDLH) environment. It shall be conducted utilizing Level C equipment to include: 

• Full face mask respirators with high efficiency particulate, acid gas, and organic 
vapor cartridges; 

• Tyvek or comparable disposable coveralls; Steel-toed rubber boots; 
• Nitrile gloves worn under leather work gloves; hard hats and MSHA-approved cap 

lamps; 
• Miners belts with safety D rings; and 
• Eye protection. 

Certain operations performed underground shall be conducted in level B personal 
protective equipment to include a self-contained breathing apparatus. Such operations 
include tank and vessel sampling. 

4.1 Entry Logistics 

Task I shall be to pry the entry portal hatch open with a back hoe or crane and support 
the hatch open with duel 1-ton chains, then tie cable to the cement blocks for retrieval. 
The blocks shall be withdrawn one at a time and placed outside the work area. The 
hatch will be supported in the fully open position with skids or other suitable supports. 

Task 2 shall be to position a ladder down the entry portal and support the head of the 
ladder at the lip of the hatch. A tripod retrieval system shall be assembled above the 
hatch and the cable from the winch attached to the health and safety officer during the 
initial descent. The winch shall be used as a safety and retrieval line in the event of 
ladder slippage or emergency egress. 

Task 3 shall consist of remote sampling of the portal with a 50-ft hose attached to an 
oxygen, hydrogen sulfide gas, and combustible gas meter. Following the sampling, if the 
combustible gas levels are less then 20 percent of the lower explosive limit (LEL) for 
pentane, the oxygen is greater then 19.5 percent, and the hydrogen sulfide is less then 5 
ppm, the safety officer and assistant will descend to the bottom of the portal and 
remotely test the atmosphere at the bottom of the service elevator. If conditions are 
adequate, he will signal the other team members by radio to climb down using the safety 
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cable. Table 1 lists conditions which may require upgraded protection and/or ventilation. 
The standby personnel shall don a SCBA, less the mask, and be prepared to provide 
emergency support in the event of an accident. 

All underground work shall be conducted with combustion-proof cap lamps, safety belts 
and lines, and atmospheric test equipment. Air movement will be assessed with a 
ventilation smoke test kit and pH sampled with pH paper. 

Use of two-way Motorola radios has been demonstrated to work effectively if an 
intermediate radio crew is stationed near the bottom of the portal. 

All individuals entering the underground facility shall undergo decontamination upon 
exiting the portal. The techniques for decontamination are described in the overall site 
health and safety plan. 

Only those individuals with proper training and medical clearances as described in the 
project health and safety plan shall be permitted underground.All personnel working in 
investigation areas must complete the training required by 29 CFR 1910.120. This training 
includes 40 hours of initial hazardous waste operations training, three days of ORthe job 
training, an 8 hour annual refresher training course, and, if acting in an onsite supervisory 
capacity,   8   hours   of  supervisory   health   and   safety   training.   Personnel   without 
documentation of the required training will not be permitted to enter the work areas. 
Certificates of training will be provided to the SHSO for each person working in the 
investigation areas. Of the support personnel on the surface, one shall serve as a safety 
technician with responsibility for the safety support equipment and shall be certified in first 
aid and CPR. 

5.0     Air Monitoring Procedures 

The project health and safety officer shall be responsible for the calibration, maintenance 
and use of air monitoring instrumentation. The air monitoring instruments selected for 
use prior to and/or during the entry are: 

• oxygen, combustible gas, and hydrogen sulfide meter; and 
• Organic Vapor Analyzer. 

All instruments shall be field calibrated at the site prior to use. The oxygen meter is 
sensitive to atmospheric pressure changes (partial pressures) therefore, that instrument 
shall be recalibrated in the silo tunnels using bagged air from the surface. 

Table 1 lists the action levels for the major atmospheric hazards of concern, based on 
the use of the instrument indicated. 
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6.0 Equipment and Supply List 

The following lists of equipment and supplies are provided to aid in the procurement and 
logistical planning of the site. 

6.1 Personnel Protective Equipment (PPE) 

2- 60 minute SCBA units with airline attachment 
disposable coveralls with hoods 
cotton or Nomex coveralls 
steel-toed boots 
hardhats with cap lamp brackets 
mine belts with safety rings 
leather work gloves and surgical inner gloves 
full face respirators with combination acid gas, organic vapor, particulate 
cartridges 

6.2 Instruments 

The instruments are listed in section 5.0. These instruments and the manufacturers' 
recommended calibration gases and check sources (Pentane, Hydrogen Sulfide, 
Methane, and Cesium source) shall be available at the site. 

6.3 Tools and Accessories 

1- tripod retrieval system 
50 ft safety lines 
miner's cap lamps and charger 
waterproof notebooks 
1-first aid kit 
1- eyewash station (10 liter capacity) 
radios 
1-20 ft ladder 
1 set of decontamination brushes, TSP solution, bags and tubs 
4-ton rated cable 
2- air horns 
1- set of hand tools 
1- cooler of potable water 
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CONFINED SPACE ENTRY PERMIT1 

LOCATION and DESCTRIPTION 
of Confined Space     

PURPOSE of Entry 

DEPARTMENT 

Date 

Time 

Expiration 

M 

M 

PERSON in Charge of Work 

SUPERVISOR (S) in Charge of Crews Type of Crew Phone 

SPECIAL REQUIREMENTS YES NO YES NO 

Lock Out - De-energize Escape Harness 

Lines Broken - Capped or Blanked Tripod Emergency escape ur.it 

Purge - Flush and vent Lifelines 

Ventilation Fire Extinguishers 

Secure Area Lighting 

Breathing Apparatus Protective Clothing 

Resuscitator - Inhalator Respirator 

TEST(S) TO BE TAKEN 
(Valid for one 8-hour turn only) Permissible Entry Level 

Y 
e 
s 

N 
o 

Date 
M 

Date 
M 

Date 
M 

Date 

M 
Date 

M 

% of Oxygen -19.5%   +21% 

% of Lower Explosion Level Any % over 10 

Carbon MonoxMe 50 ppm 

Aromatic Hydrocarbon 10 ppm 

Beta/gamma radiation 20 m REM/hr 

GAS TESTER 

Note:    Continuous/periodic tests shall be established before beginning job.   Any questions pertaining to test requirements contact 
Safety Officer or the Certified Industrial Hygienist. 

YES a 

NO    D 

AMBULANCE 
FIRE 

INSTRUMENTS USED                                Name Type Indent. No. 

SAFETY STANDBY PEFSON(S)         Name Ck. No. 

Supv. Authorization 

(1) Source:   Federal Registar Vol. 54 No. 106 p. 24103 



CONFINED SPACE ENTRY PERMIT 

The form will be initiated by the Health and Safety Officer. 

Part 1,2,3, and 4 (yes or no) can be completed at the procedure meeting, 
namely: 

Location - Purpose - Person in Charge - Date - Time of job start - 
Estimated time of completion - Special requirements - Tests to be 
taken/how often 

(Note) If job will continue an estimate of 6 turns, 6 copies of the entry 
permit will be initiated at the procedure meeting with the same information 
as stated above. 

The supervisor in charge at the job site will negotiate the following: 

Part 2 - Outside supervisor(s) - Group Leader - Type of Crew (Electrical, 
carpenter, boilermaker. etc.) 

Part 4 - Results of tests taken prior to job entry - (Lab or certified gas tester will 
note all information on form, and sign.) List all other tests taken during turn. 

Part 5 - List all instruments used for tests (Lab will note information on form.) 

The supervisor at the job site will list name(s) of safety standby person(s) if needed. 

The supervisor authorizing all the above conditions to his satisfaction will sign, date and 
time prior to work start. (Each turn) 

Confined Space Entry Permit and Procedure will remain at the job site. 

When job is completed - 

Original to CKY, Inc. 
Duplicate to USAEC Project Safety Officer 
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APPENDIX E 

HEALTH AND SAFETY FORMS 



HEALTH AND SAFETY PLAN ACCEPTANCE FORM 

Instructions: This form is to be completed by each person to work on the subject project 
work site and returned to the Project Manager and Health and Safety Coordinator. 

Project Name 

Project Number. 

Date 

I represent that I have read and understand the contents of the above plan and agree 
to perform my work in accordance with it. 

Name (Print) 

Signature 

Date 

Company/Division 



ACCIDENT REPORT FORM 

TO:  

FROM:  

Name of Injured of III Employee: 

Date of Accident: 

Exact Location of Accident: 

Project Name/Number: _ 

Description of Accident: 

Nature of Illness or injury and Part of the Body Involved: 

Corrective Action Taken: 

Corrective Action Remaining to be Taken (By Whom and By When): 

What can be done to prevent a recurrence of this type of accident? 

Signature of Supervisor/Manager: 

Date:   

NOTE: DO NOT USE FOR VEHICLE ACCIDENTS 



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's action(s) at time of accident (Check one and explain In Block 32.J 

a.       Soldiering \.        Tesl/Study/Experimenls s.        Fabricating aa.     Hobbies 

b.      Combat Soldiering k.       Educational t.       Handling Material/Passengers bb.     Passenger 

c.       Physical Training I.       ! Information 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.      Bystanding/spectating 

f.       Communications o.       Pesl/PIant Control w       Supervisory 
  

tf.       Personal Hygiene/Food/Drink 
Consumption/Sleeping 

g.       Security/taw Enforcement p.       Operating Vehicle or Vessel x.       Otttce ; 
gg.     Parachuting (See Instructions) 

h.       Fire Fighting q.       Handling Animal y.       Counseling/Advisory ^^^^^M i.        Patient Care (People/Animals) r.        Maintenance/Repair/Servicing z.       Sports 

32.      SPECIFIC DESCRIPTION OF ACTIVITY/TASK 

33.      ON FIELD EXERCISE (Check one) 

□ a.     Yes (If YES, specify 
name of exercise.) 

□ b.     No 

34.      ACTIVITY PART OF 
TACTICAL TRAINING? 
(Check one) 

□ a.    Yes 

□ b.    No 

35.   Type of training facility being used (Check one) 

a.      Garrison d.       NTC g.      Std. range 
facility/ live tire 

b.     Local training area e.      JRTC 
h.       Other (Specify) 

c       Major training area f.       CMTC 

36. Type of training participating in at trie time of 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 t.       More than 2 years 

c.      On-the-job training d. Other (Specify) c.       6-9 months g.      Never 

d       9-12 months h       Not applicable 

38.    Required protective equipment 39.     INDIVIDUAL LICENSED TO OPERATE VEHICLE/EQUIPMENT? (Check one) 

□     a       Yes            □     b       No             □     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) 

O     a      Yes           □     b.      No             □     c.      Unknown a.      Seat belt 

b.      Helmet 
41.     If drugs caused/contributed to 

this accident, check appropriate 
block 

42.     Were vision enhancement devices being 
used? (Check appropriate block.) 

c.      Goggles/glasses 
a.      Prescription a.      Yes (Specify type/model in c and d.) 

d.     Gloves 
b      Illegal b.      No 

e       Ear plugs 
c.      Over-the-counter c.       TYPE d.       MODEL 

f        Other (Specify) 
d.      None 

43.    Standard/Reference covering activity/task 44.     WAS ACnvrTY/TASK PERFORMED IAW STANDARD/REFERENCE? (Check one) 

□     a..     Yes            □     b.      No (If NO, complete blocks 46-47.) a       Soldier's Manual (Task No.) 

b       CTT (Task No) 
45.     DID INDIVIDUAL MAKE A MISTAKE? CChecK one; 

□     a.      Yes (If YES, complete blocks 46-47.)            □     b.      No c.      AR/TM/FM [Specify) 

d.      SOP e None (Go fo block 45.) ^^^^^^^^^^^^^^^^^^^^^^^ 
46.   What was the mistake? How was the activity/task performed incorrectly? (Explain below.) 

' 47.     Why was mistake made/activity performed incorrectly? (Cftec* the most important reason and specify In Block S3.) 

a.       Inadequate school training (content!amount) 1.        In a hurry k.        Inadequaie services 

b.       Inadequate unit training (content!amount) g.       Poor/bad allilude 1.        Improper equipment design 

c.        Inadequaie on-lhe-job training (confenf/amounO h        Lack of resl/sleep m.      Inadequate writ len procedures (AR, TM SOP) 

d..      Fear/ excitement i.        Effects ol alcohol/drugs n.        Improper supervision 

e.        Overconfident in own/others abilities j.       Inadequaie facilities o.      Other (Specify in narrative) 
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SECTION B - PERSONNEL INFORMATION (Continued) 

48.    'Time licensed on this vehicle (Checkone) 49. /Total AMV driving      sage (Check one) 50.    Total time in unit (Check one) 

;y.ess than;one year a.    ■ Less than 1,000 miles a -.Less than 6 months 

b .;Öne to two years b.      1,000 -5,000 miles ;:6 months - 1 year 

fa. i; Over two years 5,000 r 10.000 miles Over one year 

Unlicensed • Over 10,000 miles 

51.    WHICH ITEM FROM SECTION C APPLIES TO THE INDIVIDUAL NAMED IN BLOCK 12? (This is needed in order to relate the person in block 12 to the 
equipment/vehicle below) 

D    Item A □   IterriB □ .-Item C □ iCUHEH {Specify) 

SECTION C - PROPERTY/MATERIAL INVOLVED (Whether Damaged or Not) 

52     Type of Hem 

ITEMC 

53-     Model number 

54.    Ownership (DOD. DA. POV Unit. Person) 

55     Dollar cost of damage 

56.    Rollover protection system installed? D Yes □ No □      NA D Yes □ No □      NA □ Yes □ No □      NA 

57.    Was this item being towed? D Yes □ NO     n   NA D Yes □ No D      NA D Yes □ No 

58.    It towed, enter letter for item doing lowing 

59     Types of collision codes (Pick up to three from 
list below and enter in blocks.) (In sequence.) 

Types of Collisions 
1 - Going forward and collided with 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 

7 - Ran off the road 
8 - Jackknifed 
9 - Going forward and rear-ended moving vehicle 

10 - Going forward and rear-ended parked vehicle 
11 - Collision while turning 
12 - Other (Specify) 

60.    Component/Part that Failed/Malfunctioned (Complete this section if a materiel failure/malfunction caused/contributed to the accident.) 

National Stock Number 

b.     Part Number 

Describe Part 

Manufacturer's Identification Code 

e.     EIR/ODR Number 

How/Why Pari Malfunctioned (Select code Irom 
"How" list below and enter in lirst block; select code 
from "Why" list and enter in second block ) 

How Part Failed/Malfunctioned Codes 
1 - Overheated/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/burst 15 - 
8 - Pulled/stretched Blank 

Twisted/torqued 
Compressed/hif punctured 
Bent/warped 
Sheared/cut 
Decayed/decomposed 
Electric current action 
Unknown/Other 
Not reported 

Why Part Failed/Malfunctioned Codes 
1 - Improper equipment design 
2 - Inadequate mamtenanco 
3 - Inadequate manufacture of equipment 
4 - Inadequate written procedures (AR, TM, SOP) 
5 - Improper supervision 
6 - Unknown 
7 - Other (Specify in narrative) 
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SECTION D - ENVIRONMENTAL CONDITIONS INVOLVED 

62.    Environmental conditions. (Check environmental conditions present and indicate if condition caused/contributed to the accident) 

CAUSED/ 

CONTRIBUTED 

Clear/dry; visibility unlimited 

Bright, glare 

Dark, dim 

Fog, condensation, trost 

CAUSED/ 

CONTRIBUTED 
CONDITION 

Wind gust/turbulence 

Vibrate, shimmy, sway, shake 

m      Radiation, laser, sunlight 

Holes, rocky rough, rutted, uneven 

Mist, rain, sleet, hail o.      Inclined/steep 

I.        Snow, ice p       Slippery (not due to precipitation) 

g.      Dust, tumes, gasses, smoke, vapors Air pressure (bends, decompression, altitude, hypoxia) 

Noise, bang, static Lightning, static electricity, ground 

Temperature/humidity [cold, heat) OTHER (Specify) 

Storm, hurricane, tornado 

SECTION E - ACCIDENT DESCRIPTION/NARRATIVE (From blocks 10, 47) 

63.      GIVE THE SEQUENCE OF EVENTS THAT AMPLIFY/EXPLAIN WHAT HAPPENED, LEADING UP TO AND INCLUDING THE ACCIDENT.  (Explain why accident happened.) 

64a.    PRINTED/TYPED NAME OF PERSON COMPLETING THIS REPORT 64c.   TITLE 

64d.   SIGNATURE 64e.   DATE OF SIGNATURE 
(YV/MM/DD; 

64t.    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 (from unit level up to HQDA), 

66a.    PRINTED/TYPED NAME OF COMMANDER 66b    RANK 

66c.    SIGNATURE 66d    DATE OF SIGNATURE 
(YYIMMIDD) 

66e.   TELEPHONE NO. 

a.      TYPED NAME b      SIGNATURE c      TITLE d       RANK/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 Otticial Business 

d.    .POV - Not on Official Business k       Explosive r.       Space 

e.      Marine Diving v- 1.       Missile s.      Commercial Carrier/Transportation 

f.       Marine Underway m.     Radiation ^^^^^^^H g.      Marine Not Underway n      Nuclear 

73       NAME OF SAFETY POINT OF CONTACT (POO 74       PHONE NO OF SAFETY OFFICE POC 
(AUTOVON, Commercial. Etc.) 

75.      DATE REPORT COMPLETED BY 
SAFETY OFFICE (YYIMMIDD) 

SECTION H - SPECIAL INTEREST AND/OR SUPPLEMENTAL INFORMATION 

76. 

77. 

78. 

79. 
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U.S. ARMY ACCIDENT REPORT 
Instructions 

General. The unit having the accident must 
investigate it and complete this report. Complete 
the shaded portions only for: Military off-duty, 
non-fatal accidents; and military on-duty 
accidents resulting in less than 20 lost workdays, 
"ccidents involving 20 or more lost workdays 
'd/or total property damage of $2,000 or more 
ill require completion of the entire report. Type 

or legibly print the report. Items may be continued 
on a blank sheet of paper and attached to the 
report. Items listed below are keyed to the block 
numbers of DA Form 285, May 91. Items not 
listed here are self explanatory. Specific questions 
concerning this form should be referred to the 
local safety office. 

SECTION A - Accident Information 

Note: This section should be completed for the 
initial report and for any changes to a previously 
submitted report. 

1. Check "INITIAL" if this is the first report on 
the accident. Check "CHANGE" if this report is a 
change to a previously submitted report of the 
accident. 

2. Enter the 6-digit Unit Identification Code 
(UIC) for the unit responsible for the accident 
(e.g., WXXXXX). 

3. Provide military unit information for the unit 
listed in Block 2. 

a. Full military address (e.g., C Troop, 
1117 Cavalry, Ft. Bragg, NC   12345-6789). 

b. Provide the unit branch (e.g., Armor, 
Infantry, Transportation). 

4. Enter the year, month, and day of the 
accident (e.g., 90 11 07 {7 November 1990}). 

5. Enter the military time the accident occurred 
(e.g., 0815, 2300). 

7. Check either item a or o, depending on the 
location of the accident. 

8. If item a is checked, state name of post or 
nstallation (e.g., Ft. Bragg, NC; Federal Center, 

anta, GA; Ft. Hood, TX; Shaw AFB, SC). 

Check item a if accident occurred in a 
theater of hostile fire or enemy action, but not as a 
result of such fire/action. This includes direct 
preparation for combat, actual combat, or 
redeployment from a combat theater. 

10. Check "Yes" of explosives (C-4, TNT), 
ammunition, or pyrotechnics were involved and 
explain in Block 63 its involvement and specify the 
National Stock Number (NSN). 

11. Give enough detail to find the exact location 
of the accident (e.g., building number, street or 
highway name, state and/or country). Also state 
the type of location (e.g., road intersection, tank 
trail, family housing, firing range). 

SECTION B - Personnel Information 

Note: Complete this section for each individual 
involved and/or injured in the accident. 
"lnvolved"means any person who was injured, or 
who took actions, or made decisions which caused 
or contributed to the accident. If more than one 
person was involved, enter information on one 
person on the initial form and complete only 
Sections A and B on additional forms for others. 
Staple all forms together. 

16. Enter individual's rank/grade (e.g., E5ISGT, 
03ICPT, GS-11, WG-8). Complete for all 
Government personnel. 

17. Enter individual's full MOS/Job Series (e.g., 
54B20.   11B40,   GS-301). 

18. Provide individual's full Military address for 
all Government personnel. If this address is not 
the same as that in Block 3a, provide the unit 
UIC. 

21.   State how many continuous hours without 
|eep this individual  was on-duty prior to  the 
cident. 

DA FORM 285, JAN 92 (Instructions) 

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 from 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 
(inpatientladmitted) 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 31 gg 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 37. 

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, Reforger). 

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 37. 

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 
72 (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 of 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, M16 Rifle). 

55. Estimated cost ol damage (ECOD) or actual 
cost of damage (ACOD) for each piece of 
property, which includes costs of parts and labor. 

57. Indicate if this specific item was being towed 
af 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 
HQDA level. 

SECTION G - SAFETY OFFICE USE ONLY 

71. MACOM responsible for this accident 
(FORSCOM. TRADOC. etc.). 

SECTION H - Special Interest/Supplemental 
Information 

This section is for use by the U.S. Army Safety 
Center, MACOMs, or interested safety offices .to 
obtain additional "Special Interest/Supplemental 
Information" on this accident as needed (e.g.. Mi 
tank fires, tactical parachute accidents, etc.). 
Blocks 76 and 77 have been designated for 
collection of supplemental information on 
parachuting accidents. 

Blocks 76 and 77. If Block 31 gg was checked, 
provide the following supplemental information tor 
each individual: 

a. Name of jumper; 
b. Jumper height; 
c. Jumper weight; 
d. Type of jump (static line, non- 

tactical; static line, mass technical; freefali 
non-tactical; freefali.   tactical); 

e. Type of parachute and model; 
f. Jumper's equipment (list); 
g. Weight of 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-jump conducted; 
I.      Date of last jump and type of 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. 



Environmental Monitoring 

Description 

Name(s): 

Date: 

Location: 

Weather Conditions: 

Estimated Wind Direction: 

Estimated Wind Speed:  

Background Level:  

Location of Background Level: 

On-Site Activities Conducted: 

Project Name: 

Project Number: 

Combustible Gas Indicator: 

Calorimetric Tubes 
(Type):  

HNU/OVA: 

Other: 



INSTRUMENT CALIBRATION CHECKLIST 

Instrument: .—.  

Serial Number: 

Date: 

Calibrated by:.  

Pure Air: Y/N 

Calibration Gas (PPM): 

Battery Check: Good/Bad 

NOTES: 



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 ^bst.tute or 
the Medical Surveillance Program requirements consistent with the RI/FS Confractor 
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 facl.t.es ,s 
required. If more information is required, use the back of this sheet. 

Project: 

Name: 

Address: 

Home Telephone: Area Code ( ) _  

DOB: Height: .      Weight: 

In case of emergency, contact: 

Address:  

Telephone: Area Code (_ 

Do you wear contacts? ( )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: Area Code (__ )_ 


