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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 Facilty (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 (Sl) 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 | missile
complex began at the site in April 1959 and was completed in August 1961. The missile
complex was operational untii 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 | 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 I-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.

14 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 | 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 2 ft X 2 ft X 6 ft and weigh an estimated 3,600 Ibs 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 250ton 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 Ibs 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.

-5-




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 tunne! 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.




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 sileshaped 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 116ton 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 40,008gallon 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 Sl 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 Sl 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.

21 PROJECT MANAGER

The project manager (PM) for the Sl 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.

24 ON-SITE PERSONNEL
All personnel assigned onsite responsibilities shall be required to review this plan and
acquire training as stipulated in Section 9.0 of this document. In addition, all orsite

personnel must meet the medical fitfor-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 Sl 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 cbnﬁned space work;

» dermal absorption or i‘ngestion of polychlorinated biphenyls (PCBs) while soil sampling;
 inhalation of asbestos while sampling underground;

« encountering UXO duringdrilling activities;

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

3.1 ATMOSPHERIC HAZARDS

During the BANGF S|, 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 O, 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.

-11 -




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-1 (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 Sl 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 outof-service sulfuric acid tanks. This survey showed
no indication of H,S.

The launch facility was also surveyed for radiation during the initial site entry. Both a
scintillometer and a GeigerMueller 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 Sl 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.

3.21 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 under water, 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 under water 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 HS 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 S| 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
Sl 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, 1990.

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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« Atfter stabilizing and leveling the drill rig, all unnecessary persbnnel 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
8751090 F after 60 minutes after 30 minutes
825t0875F after 90 minutes after 60 minutes
775t082.5F after 120 minutes after 90 minutes
725t077.5F 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 S| 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.

44 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

51 WORKZONES

The BANGF shall be treated-as a restricted zone during all Sl 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.

52 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. Nonwverbal 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.
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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 steettoed 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, fultface 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 steeltoed 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:

« acrane or backhoe:

+ a20-ft ladder;

« aretractable 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 aftached 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 remowed 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, nonverbal 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 &
[-225.

To reach Aurora Presbyterian Hospital from BANGF, take County Road 129 north 10 miles
and curve east for one mile, paralleling +70 east, then cross I-70 and enter 70 going west
to Denver. Proceed 23 miles to Exit 282 and take 1225 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 onsite 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, losttime 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.
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APPENDIX A

CERTIFICATES OF CLEARANCE
LOWRY BOMBING RANGE




CumehRni

CERTIFICATE OF CLEARANCE

A1l lands within the Lowry Bombing Range, located approximately 21
miles southeast of Lowry Air Force Base, Colorado, described as follows;
A1l of sections 12, 13 and 2k, T.58, 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 was obtained from
and prepared by Air Installation Engineers, Real Estate Division, Lovry
Alr Force Base, Colorado.

All of the above described land has been given a careful visual search
and bas been cleared of all dangerous and/of’explosive materials reasonably
possible to detect, There are no restrictions on the future use of all
land in section 24, It is recommended that all land in sections 12 and
13 be restricted to surface use only. It is possible that subsurface
ordnance remains undetected in sections 12 and 13 due to prior usage as
impact area and heavy growth of vegetation. All present and/or future
owners and/or {nhabitarts of these lands are hereby advised that if at
any time an item identified or suspicious of being military ordnance is

located, the nearest government or civil authorities should be notified
immediately. ‘

Date of this clearance was 21 October 1959.

/8/ Gayle K. Braesicke

GAYLE K. BRAESICKE
1st Lt. USAF
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UNRESTRICTED FOR ANY FUTURE USE

6 June 1963

A1 lands (approcimately Sl ,1i66416 acres more or less) within Lowry
Missile Site Nre 1, located approcimately 1k miles Southeast of Lowry Air
Force Base, Colorado, Townships }; and 5 South, Ranges 63, &l 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:

A tract of land lying within the military reservation .of Lowry AFB Bombing
Range (currently known as Lowry Missile Site ¥re 1), being all of Sections
31, 32, 33, 3L, 35 and 36 of Township l; South, Range 65 West; all of Sec-
tions 1, 2, 3, i, and Section 5 less Complex l-A, Section 6, Section 8 less
Amminition Storage Area, Sectlons 9, 10, 11, 12, 13, 1L, 15, 16, and Section
17 less Demolition Area, East 2 of Section 20, Sections 21, 22, 23, 2k, 25,
26, 27, 28, 33, 3L, 35 and 36 of Township 5 South, Range 65 West; all of
Sections 26, 27, 28, 29, 30, 31, 32, 33, 3k, 35 and Sections 25 and 36 less
Complex 1=C of Township 1; South, Range 6l West; all of Sections 1, 2, 3, kL,
Sy 65 75 85 9410, 11, 12, 13, 1, 15, 16, 17, 18, 19, 21, 22, 23, 24, 25,
26, 27, 28, 29, 30, 31, 32, 33, 3L, 35, 36 and Section 20 less Complex 18
of Township 5 South, Range 6l; West; all of Section 31 of Township ) Scuth,
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-& 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 (IF 7=21) 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 2}y May 1963.

%ﬁiﬁ"g égcx‘ﬁ’ce 1 Atch

Captain, USAF Map a/s
Range Clearance Project Officer




SECTION I

6 June 1963

le References and Authority:

a. Ltr, 2701st EOD Sq, 25 Sep 62, Range Survey Report- Lowry Missile
Site Nr. 1, w/l indorsements thereto.

b. Ltr, ATC (ATEOM-CR) s 20 Feb 63, Notice of Contamination - Declara-
tion of Excess Lowry Missile Site Nr. 1, w/lst Ind, AFIC (MCEFR-1), thereto.

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

3. Range Arear Approximately 5L,L66.16 acres.
k. Date Project Started: 1 May 1963 Completed: 2l May 1963

5. MNumber of Personnel Utilized: 2 Officers and 18 Enlisted Men.
6. Manhours Utilized:

a. In Decontamination: 2,265
be In Travel Time to and from Range? 311
ce In Travel Time to and from Home Station: 690

Totals 3,266

7. Totzl Cost of Clearance: -

ae POL Costs:

(1) Gasoline= 2,5315 gals @ § 1l gal - $35L.10
(2) Motor 0il- 25 gals @ $1.92 gal - 28400
(3) PFuel 0il- 70 gals € ¢ .10 gal = 70.}0

Total: $§452,80
be Demolition Material Costst
(1) Comp C- 1 case @ $29.,00 case - $29,00

(2) Safety Fuze- 100 £t & § .01 ft - 1.00




[ " R

8.

Ce

de

(3) Blasting Caps- 20 ea @ § «OL ea -

(L) Fuse Lighters- 25 ea @ $ o3l ea -

Vehicle Maintenance?
Transportation and Per Diem Costs:
(1) Transportation-

(2) Per Diem-

Total Costs:

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

feo Cost Per Acre:

Ha.z&rdoué Materizl Recovered and Disposition:
a. Powder, Paraflare - S lbs
be HMotor, Rocket 2,75" - 28 ea
c. Head, HE Rocket 2,75" - 11 ea
de Cartridge, Photoflash - 110 ea
es Grenade, Smoke - 1l ea
fe Igniter, WP = 2 ea
ge Head, HE Rocket 5% o | 1lea
he TFuze, Rocket, Mk 119 - 1l ea
i. Charge, Spotting, MIAl - 1 ea
jo Igniter, WP M23 a 2 ea
ks Fuze, Mech Time, Mi52 - Z ea
1. Fuze, Mech Time, T 73 - 8 ea

Me

Bomb, Practice, Mk 23 w/spot. Charge 17 ea

2

«80
8450

Total: $39.30

$109.L5

$ 673.75
152829

$2202,.0)

$1000,00
$30603.59
$ .07

Burned

Burned
Detonated
Detonated

Burned
Detonated
Detonated
Detonated
Detonated
Detonated
Detonated
Detonated

Betonated




i

n. JATO 15K51000 - ) lea- Burned
0. Bomb, Incendiary, M69 - 1lea - Burned
pe Bomb, Incendiary, M7L - 2 ea = Burned
ge Projectile, 20 MM, HE - 350 ea - Detonated

9 Inert Material Recovered and Dispositions: Light Ferrous Metal,

30,000 1bs, turned in to Marketing and Redistribution Activity, Lowry AFB,
Colorado.

10. Vehicles and Equipment Used and Adequacy:

as Truck, Cargo, 6 x 6, 21 ton = 3 ea
be Truck, Cargo, L=dr, hx L = ' 2 ea
Ce Truck;, Dump, S5 ton - 2 ea
de Truck, P/U, 1 ton - 1ea
es Tractor Bulldozer D= = 1 éa
fo Disc 12' w/2Li" Blades - | 1ea

Vehicles and equipment were considered adequate.
11, Difficulties Encountered:

ae Mampower Lossest 95 m/hrs were lost because of sick call and minor
injuries.

be Vehicle Maintenance: Vehicles were deadlined for majntename for
a total of 101 hours.

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

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

Major Willjam Stowppe - Detactment 3
Capt Durward G. Price - Detachment 7
SMSgt Joseph Lo Wyatt - Detachment 3

MSgt Daniel G, Bertron - Detachment 2
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.

TSgt  Michael R, Armour
TSgt Raymond Crandall
TSgt  David R. Evans
TSgt Billie L. Owens
TSgt Marvin L. Seaman

SSgt  Joseph Aranda

SSgt  Stuart K. Carr, Jr.
SSgt  Richard C. Doerr
SSgt  Johnnie B, Goodwin
SS5gt  Melvin Pilson

SSgt  Kenneth D, Stehlik

AlC James E, Farris
A1C Henry L. Griffitts
AlC George E. Isaacs

- AC Jerome E. Mulvihill
AC David A. Parks

Captain, USAF
Clearance Officer

Detachment 1
De tachment 3
Field Ops
Field Ops
Detachment 2

Detachment 3
Field Ops

De tachment 2
Detachment 2
Detachment 2
Detachment 3

Detachment 3
Detachment 3
Field Ops

Detachment 3
Detachment 3




APPENDIX B

ASBESTOS SAMPLING RESULTS
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Box 4012

Golden, Colorado 80401

(303) 278-3400 (800) 878-3434
FAX # (303) 278-2121

REPORT ON SERVICE NUMBER 50264AH

| HA R September 20, 1990
|

LABORATORIES, INC.

g.
}
i
|

i [ Avntaiied [reswe Ao

Saradidrdd

To:

Analysis:

Method:

esults:

Discussion:

Customer Project Code:

Mr. David Farler

Urie Environmental Health
11407 W. I-70 Frontage Rd., N.
Wheat Ridge, CO 80033

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.

Ry

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

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

2ll 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".




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

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

1f you have any questions, please contact our Technical
Services Department, at (303)278-3400 or toll free at (800)878-3434.

s

, /’/) . 4%i/' - .
Filter Samples v : g ,
Analyzed by: Azé3@3¥2ﬁé;fz%%§222<z?-é%ég;/ Date Analyzed: ¥-20- ¢
4/

#/Daniel Fillipi

Bulk Samples

A . -
Analyzed by: \)O/V\Q(N;; )\ . ¢ CQ4 JA Date Analyzed: 7-2 0“-/1_/‘_7‘
Sandra L. McCarty )

//)ZZ/A(%///‘W/\P

Patricia G. Manning
Microscopy Supervisor ////

PGM/slt /

Submitted by:

N,
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Sample Number

B.9.18.90.1
B.9.18.90.3
B.9.18.90.10
Blank #1

Blank #2

.SN 50264AH
September 20, 1990

o ] A L] L

Counted

(fibers)
2.
3.
3.

0.

Counted

(fields)
100.
100.
100.
100.

100.

TABLE 2

Total

(fibers)
LT(4900.)
LT (4900.)
LT (4900.)
LT(4900.)

LT (4900.)

Air Volume
(liters)
723.
751.

472.

Air Concentration
(fibers/cc)
LT(0.007)
LT(0.007)

LT(0.01)




APPENDIX C

CHRIS DATA SHEETS AND MATERIAL
SAFETY DATA SHEETS




[1-16-94 02:54PM FROM OLAC PL/RKFA P02

RP-I

MATERIAL SAFETY DATA SHEET

| RP-1
/_\XTION I . NEFPA
..\’i*********************************
PRODUCT; RP-1 Fire / \
- : /N 2/\
COMMON NAME; Petroleum distillates / N/ \ React
Health \2 /\0 /
CAS NUMBER; Blend VvV V
\CS/ Special
SUPPLIER; HOWELL HYDROCAREONS, INCORPCRATED \/
7811 S. PRESA 0=LEAST to 4=EXTREME
SAN ANTONIO, TEXAS 78223
Telephona (512) 533-2542 HMIS PPI:

24 Hr. CHEMTREC 1-800-424-9300

Prepared 9/90 by Sclentiflc 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)-~————mw—u——e- 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=1), Approx. 0.77
VAPOR PRESSURE, Approx. 4mmHg @ 25 C, VAPOR DENSITY (Air=1), Approx.
EVAPORATION RATE (BuAc=1), 0.08 6.3

SOLUBILITY IN WATER, Negligible

APPEARANCE AND ODOR, Clear & bright liquid with red dye typical hydrocarbon
edor,

SECTION IV, FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method), 138 F. (TCQ)
FLAMMABLE LIWMITS; Lower, 1.1 Upper, 6

E;tinguishing wedia, water fog or spray, foam, dry powder, carbon
dioxide (C02).

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

UNUSUAL FIRE AND EXPLOSION HAZARDS, If stored in drums: Containers may
rupture from internal pressure 1f confined to fire area., Cecol with
water. Get non-emergency personnel out of the area.

)

' -
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{1-16-94 02:54PM FROM OLAC PL/RKFA P03

MATERIAL SAFETY DATA SHEET
RP-1

. 4 }TION ¥, REACTLVITY INFORMATION
STABILITY: PRODUCT IS Stable

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

HAZARDOUS DECOMPOSITION OR BYPRODUCTS, From Fire: Smcke, 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? Possiblae (Irritant, toxic, narcotie)
INGESTION? Unlikely
HEALTH HAZARDS
ACUTE, Inhalation of vapors may be narcotic or anasthetic. Ingestion of
liquid will cause gastrointestinal distress, irritation, and possibly
naugea. Liquid or vapors may be irritating to skin and eves.

CHRONIC, Blood effects, possibly kidney effects. Cancer suspect agent,
contains hydrotreated kerosene. 1d50 for naphthalene is 490mg/Kg -

ORAL RAT.
- N\ CARCINOGENICITY

JTED IN NTP? No IARC MONOGRAPHS? Yes OSHA REGULATED? No

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

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

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE, Dermatitis.
AR I RERKIRKAKKRARARRIREERREK AR TRk kkk Ak hhhhhkhkhhhddekHhhhkhhhhhhhhrrihhdd
EMERGENCY AND FIRST AID PROCEDURES,

EYE CONTACT, Flush eyes with water., Get medical attention if

symptoma develop and persist,

SKIN CONTACT, Wash skin 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. Gilve
oxygen if breathing is labored. Get emergency
medical help. Contact physician immediately.

e0°d ST0'ON Sr:pT  T6.50 AUM e9rT-28y: 11 NOG4EI04dAH T13MCH




11-16-94 02:94PM FROM OLAC PL/RKFA P04

MATERIAL SAFETY DATA SHEET
- RP-1

./A )TION Vi, PRECAUTIONS FOR SAFE HANDLING AND USE

‘$CEPS 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, plck up with vacuum truck. Handle as
Hazardous waste. Notify proper local, state, and federal agencies.,

WASTE DISDOSAL 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
oxldizers or materials bearing a yellow "D.O.T." label. Store in a
cool, ventilated area, away from lgnition sources.

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

SECTION VIII, CONTROL MEASURES

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

VENTILATION; LOCAL EXHAUST, Recommended SPECIAL, ~=--
MECHANICAL, Recommended OTHER, ==~

‘ PROTECTIVE GLOQOVES, Chemical resistant gauntlet type gloves.
! PROTECTION, Chemical goggles or full face shield.

OTHER PROTECTIVE EQUIPMENT, Boots, aprens, 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 ¢ontaminated e¢lething. If needed,
take first ald action shown in section VI,

Launder contaminated clothing before reuse.

SECTION IX, TRANSPORTATION INFORMATION

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

PETROLEUM NAPHTHA, NOT REGULATED

If >110 gallons in a single container:
PETROLEUM NAPHTHA, COMBUSTIBLE LIQUID, UN1255 (CONTAINS NAPHTHALENE)

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

"'—n‘-’
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[1-16-94 02:54PY FROM OLAC PL/RKFA P05

MATERIAL SAFETY DATA SHEET

RP-1
2N

TION X, OTHER DATA
/ HAZARDS,  Acute Yes chronic Yes Flammability VYes
sudden Release of Pressure No Reactive No

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

Threshald Planning Quantity, None

Reportable Quantity, None

saction 313, Toxic Materials: YES

Chenical Name CAS Number Weight %
Naphthalene 91-20-3 --Together these two
Anthracene 120-12~7 ingred. add up to 5%.

CLEAN ATR ACT Not listed

CLEAN WATER ACT Yes, Sect, 304, 307, 311

TOXIC SUBSTANCES CONTROL ACT (Tsca), 40 CFR 710

Sources of the raw materials used in this nixture assure that all
chemical ingredients present are in compliance with Sect. 8(b)
Chenical Substance Inventory, or are otherwise in compliance with

TSCA.
NA-Not applicable ND-Data not available
¢s-Cancer Suspect Agent ox~oxidizer COR-Corrosive
CALC-Calculate EST-Estimated
STEL-Short Time Exposure Limit : TLV-Threshold Limit Value
. PEL-Permissable Exposure Limit TWA-Time Weighted Average, 8 hours
"g, pPI-Hazardous Material rdentification System, Personal Protection

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

SCTENTIFIC INFORMATION SERVICES
CHEMICAL ASSESSMENT, RESPONSE AND EVALUATION CORPORATION
Telephona (817) B560-4631
Form essentially the same as OSHA Form 174 Dated September 19885
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ggg Fisher Scientific Company

| Chemical Manufacturing Division
| P O. Box 375, 1 Reagent Lane
‘ { Fair Lawn, NJ 07410

. MATERIAL SAFETY DATA SHEET (Adapted from USDL From LSD-005-4) (201) 796-7100

SECTION . IDENTIFICATION OF PRODUCT

e o ) FORMULA
1EMICAL NAME Nitric Acid HNO

‘HONYM OR CROSS REFERENCE

SECTION ll. HAZARDOQUS INGREDIENTS : i

LAATERIAL : - NATURE OF HAZARD

Nitric Acid Oxidizer, Corrosive

SECTION lil. PHYSICAL DATA

AOILING POINT ' MELTING POINT
120°C approximately -30°9C B
\POR PRESSURE(mm Hg) unknown SPECIFIC GRAVITY 1.42
‘l DENSITY (AIR = 1) ‘unknown PERCENT YOLATILE BY VOLUME (%) 100%
EVAPORATIQN RATE
R SOLUBILITY _ complete { ether =1  greater than 1
FPEARANCE Colorless to yellow ligquid
! ' SECTION V. FIRE AND EXPOSION HAZARD DATA
LASH POINT (method used) NA v FLAMMABLE LIMITS Uel Lel
(OF) NA

{RE EXTINGUISHING MEDIA NA

SPECIAL FIRE-FIGHTING PROCEDURES Use self contained breathing apparatus as tox;c
vapors of NOy are liberated.

{INUSUAL FIRE AND EXPLOSION HAZARD Moderate fire hazard by chemical reactlon with
redlicing agents, orxrganic compounds.

SECTION V. HEALTH HAZARD |
THRESHOLD LIMIT VALUE 2ppm (air)
. TALTH HAZAQBS Cau§es severe _burns to eyes and skin and respiratory tract.
ay be fatal if swallowed. Vapors hazardous and may cause nitrons
’ gas poisoning. -
W27 AID PROCEDURES Inhalation - remove patient to fresh air. Skin or eye -

lmmedlately flush eyes or skin with water for at least 15 min. Ingestion - ¢

give emetics. Give tap water, milk or milk of ma
_beaten_with water. Call a physician. gnesia. Give whites of eggs_

See Disclaimer on reverse side.




SECTION VI. REACTIVITY DATA

ATABILITY UNSTABLE CONDITIONS TO AVOID

] reaction with metals can
STABLE. 1bera_1te hydrogen and oxides of nitrogen
3 x_ Reaction with organic compounds can caus:
’.4.37.6\TIBILITY (material 1o avoid) ) fire.

e tals,—strong-bases,—organic—compounds
IAZARDOUS DECOMPOSITION PRODUCTS
Oxides of nitrogen

InZARDOUS ] MAY CONDITIONS TO AVODD - o
*OLYMERIZATION OCCUR

WILL NOT OCCUR

5

SECTION VII. SPILL AND DISPOSAL PROCEDURES | ‘]

TEPS TO BE TAKEN IN CASE M, TERIAL IS RELEASED OR SPILLED -
Neutralize with soda ash. Scoop up and place in a suitable container.

VYASTE DISPOSAL METHOD

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

SECTION Vill. PROTECTION INFORMATION J
{E SPIRATORY PROTECTION (specify type) ' )

Gas mask with canister for absorbing acid wvapors.

E.AT!ON LOCAL ' _ SPECIAL

K

MECHANICAL (general) OTHER
‘ fume hood ' )

ROTECTIVE GLOVES EYE PROTECTION
rubber safety glasses

‘THER PRGTECTIVE EQUIPMENT B
rubber apron

SECTION IX. HANDLING AND STORAGE PRECAUTIONS
TORAGE AND HANDLING ) S - =

L.

Store portected from light.: -

SECTION X. MISCELLANEOUS INFORMATION

R |

4imo~ FURNISHED BY: TITLE ,

aston L. Pillori Manager of Quality Assurance

ne above information is believed to be accurate and represents the bes! information currently available to us. However, WE MAKE NO
/ARRANTY OF MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, with respect to such informalion, and we

ssume no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for thewr
articular purposes.

Form Mo 057

ZV. NO. DATE: 1172
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MATERIAL SAFETY DATA SHEET

CORPORATE RESEARCH & DEVELOPMENT

No. 3

© SODTUM WYLROXIDE

Revision A _

SCHENECTADY, N. Y.

SECTION I. MATERIAL IDENTIFICATION

MATERIAL NAME: VEOUCORMRRRITERR,
OTHER DESIGCNATIONS: Caustic Soda, Soda Lye, NaOl, GE Materlal D4B4, ASTM D450,
DESCRIPTION: This material is an anhydrous solid (flake, pellet, etc.) CASF 001 310 732

MANUFACTURER: Avalilable from many suppliers.

SECTION 1. INGREDIENTS AND HAZARDS % HAZARD DATA
Typical content: Ceiling Limit
Sodium Hydroxide (NaOH) _ 96 2 mg/m3
Impurities: .
Sodium Carbonate (Na2(€03) 0.5-2.5
Sodium Chloride (NaCl) 0.01-2.1
Sodfum Sulfate (Na2S04) 0.02-0.1
Potassfum, Calcium and Magnesium 0.1
Silicon Dioxide (S5103) 0.03
Other metals (total) 0.01
SECTION 111. PHYSICAL DATA
Boiling point, 1 atm, deg C -—-- 1388 _ Vapor pressure, mm lg @ 1000 C- ———- 42 ]
Specific gravity (20/4 €) ----- 2.13 @ 1200 C ———— 232
Volatiles - -——- non-volatile Viscosity at 350 C, cps =~—-—=—==—- 4.0
at roon Water solubility, Z, @ O0C —---—- 29.6
. temperature @ 100 C —==-—-77.5
Melting point, deg C =—————=—-—- 318
Appearance & odor: White or off-white, hygroscopic solid; no odor.
SECTION IV, FIRE AND EXPLOSION DATA LOWER | UPPER
Flash Point and Hethod Autoignition Temp. | Flammability Limits In Air
None - not combustible N/A N/A N/A n/A

Although it is not combustible, it can be hazardous if prescnt in a fire area. The
following should be known for fire fighting: (1) 1t can melt and flow when heated
(m.p. 318 C). (2) llot or molten material can react violently with water (splattering).
(3) Can react with certain metals, such as aluminum, to generate flammable hydrogen gas.
(Sce also Reactivity Data, Section V)

SECTION V., REACTIVITY DATA

It is a stable material under normal conditions of storage. MNo self-polymerization. %o
hazardous decomposition products. Slowly it can pick up moisture from the air and reaut
with carbon dioxide from the air to form sodium carbonate.

Sodium hydroxide can react violently with strong acids and with many organic chemicals,
expecially with nitrocarbons and chlorocarbons. (Will-T@act with trichloroethylene to
form spontaneously flammable dichloroacetylene.) It generates much heat when it dis-
solves in water.

Avoid contact with leather and wool and with aluminum, tin, zinc, and alloys which contal
these metals.

G E H E R A L @ E l.E CT R ‘ c Copyright”: —1879 By General Electric Company




No. 3

SECTION VI. HEALTH HAZARD INFORMATION TLv (Ceiling Value) 2 mp/m3

Sodium hydroxide is a strong alkali and 1s dangerous when improperly handled. It can be

destructive to all human tissue it contacts, producing severe buras. Eye contact can pro

duce severe or permanent injury. Dust or mist inhalation can injure the entire respira-
tory tract. FIRST ALD

ye contact - Wash eyes immediatcl with plenty of runniug water for no less than 15 min-

utes, including under the eyelids and all surfaces. Speed in rinsing out the eyes with
water after contact is cxtremely important if permanent injury is to be avoided. Contact

physician as soon as possible.-’
ingestion - Immediately dilute chemical by drinking large amounts of water or wmilk, then
neutralize with dilute vinegar or fruit juice. Vomiting may occur vpontaneOUQ1y, but do
not induce it. Contact a physician promptly.
Inhalation - Remove from exposure to mist or dust and get prompt medical help.
5kin contact - Wash contact area promptly with large quantities of water. (Dilute acetic
acid, vinegar, can be used to ncutralize. ) Remove contaminated clothing under the
shower. Prolong washing in scrious cases until medical help arrives - ceven for an
hour or longer. Physician should see all cascs other than minor exposures to small arcac

o gkin
SECTION VII. SPILL, LEAK, AND DISPOSAL PROCEDURES

wihn solid sodium hydroxide is spilled in a dry condition, it can be promptly shoveled 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 moisturec
from the atmosphere and may increase the difficulties of clean up.) Flush contaminated
surfaces with water and neutralize with dilute acld, preferably acetic acid, to remove
final traces. (Sodium bicarbonate may also be used to partially neutralize.) Finally,

rinse with water.
pisposal of waste is greatly dependent on local conditions and requirements. Pre-emergon(y

he deliberately discharged directly into sewers or surface waters. (First, convert to
neutral salts and dilute well with water.)

SECTION VIII. SPECIAL PROTECTION INFORMATION

bvide adequate ventilation to meet TLV requirements, especially where dusting or misting
conditions can exist. Use filter-type respirator for mist and dust protection where

needed.

ficse chemical safety goggles! A plastic face shield can also be used.

Usc rubber gloves, rubber apron or protective clothing, rubber boots where needed to pre-
vent contact with sodium hydrexide, especially when solutions are prepared.

ye wash fountains and safety showers musti:be immediately available!

SECTION IX. SPECIAL PRECAUTIONS AND COMMENTS

Lorkers should not be permitted to handle this material without proper training or to wor+
with it without protective e¢quipment.

Store in well-sealed containers. Avoid handling condltions that may lead to spills and

leaks, or to formation of mist or dust.

Wherever this material is stored, unloaded, handled or used abundant water (preferablvy
running water) should be available for emergency use.

Jrains for storage or use areas for this material should have retention basins for pH ad-

justment and dilution of spills and flushings before discharge.
ihis material is classified as a CORROSIVE by the Department of Trausportation. - . _

plans should bLe made to meet legal and technical requircments. Waste caustic should nevey

The pellet form is probably the safest solid form for APPROVED: L6$7 Utiits
handling and dispensing. Industrial Hygienist and
Judgments os to the suitability of information harein for purchasaer’s purposas are .
necassarily purchaser’s rasponsibility. Theretare. althuugh rassonable coro hos Chemical Sa fet Yy Coordinator .
baen 1gkan In the preparation of such inforimation, Generol Clectric Compony T .
~stonds no warrontias, makas no ropreseatotions and ossuinas no (espensitality L }:' L 1("(: tronics La bU rato ry
as tn the nccuracy o suitahility of such int tion 1o licotien to haser ’
y o suitability of such informa  applicati purchaser’s Syr:_n:us'e, Y 13201

GENERAL D ELECTRIC

intecdad purposes «e for contaquences of i3 use
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ETHYL ALCOHOL

EAL

Common Synonyms

Ethenot
Ascotnt
Geam atcohal

¥ avmantaton alcobol

Watery Soquad

Cotortmes

Alcohot odor

Floata and mixws with water Fiamnabla, kntating vapor i
procucad

Stop drcherge d possiie Keep people away.

Stud ofl gretion sowces and cal fva dopariment.
Stay upwiret and use water spray 10 "knock dawn™ vAROL

tacinte and tamove drctecgad materisl

Natdy tncal baatth and pokuton control agancim

,

FLAMMABLE.
Flashbeck
Vapor may
Extrgrash

Fire Cool exposed contamers wrih water.

vepor Wed may OCCIA.
i gnited in an enclosod eres.
weith Ory chrermscal. sicohol Joam, or carbon droxxia
‘Water may be ineffectve on fae

6. TIRC HAZARDS

10. HATARD ASSESSMENT CODE
(See Hazard A meat Handhookl
A-P-Q-R-S

VAPOR

Move 1o fresh av.

CALE FOR MEDICAL AID.

kritating to eyes, nose and fwoat

Liouro
Not harmiut
Exposure
Dengerous 10 squatic Me in tigh concentrations
Water May be dangerous d & enters waler intakes.
Poliution Notity local health and widfle officials.

Notity operstors of nearby weter inakes.

6.1  Ftash Point: 55T CC . f4'F OC

6.2  fammable Limits in Alr: 33%-18%

€3 Fle Extinguishing Agents: Carton drausdte,
dry chamical, waloe spray, micobal toam

6.4 Fie Extingulshing Agents Not 1o be
Used: Nonn

4.5 Specisl Hazarde of Combustion
Products: Nonmn

4.6 Behavior in Fire: Nol pectinent

€.7  ignition Temperature: 689°F

6.0 Electrical Hazard: Class 1, Group O

83 Suming Rate: 19 mm/min,

6.10 Adlabatic Flame Temperature:
Dain Not Availatie

€6.11  Stolchiometric Alc to Fuel Ratio:
Data Not Avadatie

€.12 Flame Vempersiure: Data Not Avadatte
7. CHEMICAL REACTIVITY

7.1 Resctivity With Water: No roaction

1.2

13
74

1.5
1.6

17

7.8

Reactivity with Common Materiats: No
feaction -
Stability During Transport: Stable
Neutreiizing Agents for Acikds and
Cauvstics: Not pertinent
Potymerization: Not pertisent
inbibitor of Polymecdization:
Not pertinent
Moter Ratio (Reectent to
Producty: Data Not Avaiable
Reactivity Group: 20

11, HAZARD CLASSIFICATIONS

1.1 Code of Federal Regidations:
Tlammatie bouid
112 MAS Hazerd Reting for Bufh Water

Transpoctstion:

Category Rating
Foe e 3
Haalth

Vapor ntaed . e e 1
Liquid o Sotd keitant . J
Porsors . '
Water Polution
Human Toncity ... A
Aquatic Tomcity . t
Aasthotic Eftect .. 1
Ranctivity
Othor (hemecals ... ... .. ... 2
TWatee .. 0
Sotf Reacton . ]
11,3 NFPA Hazurd Classificalion:
Category Clasaificatisn

Honith Hazard (Bl . . . o
Flammabdity (Red)
Renctivity (Yekow) ...

1. RESPONSE TO DISCHARGE 2 LABEL
(See Resp L d %) 2.1 Category: Flammsble kquid
trsue warning-high flammabiity 22 Clsex: 3
Oisperse and fush
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Compuatidtiity Cless: Alcohol, giycol 4.1 Physical State (s shipped): Liuid
3.2 Formuts: CeHJOH 4.2 Color: Colortess
3.3 IMO/UN Designation: 3.2/1170 4.3 Odor: Mid. rather pleasant; kke wine or

34 DOTID Koz 1170
3.5 CAS Registry No: 64-17.S

whiskey. (Denalured alcohol may be
unpleasant.)

8.1

8.2

a4

8. WATER POLLUTION

Aquatic Toxicity:
250 ppm/6 te/goidfrsh/tethal/tresh
water
Waterfowl Toxicity: Data not avadable
Biological Ozygen Demand (BOD)
125%. S days; 44.2% (theor.). S days;
71.2% (theor.), 20 days
Food Chain Concentration Potentlsl: .
None
3. -

S.

HEALTH HAZARDS

5.1 Personal Protective Equipment: AN.purpove canister safaty goggies. Avoid contact with kaud

and mhaiation of vepors.
5.2 Y g Exp;

v : dritation of eyws, nose and throst. Headache and drowsiness
may occur. Liquid Ceuses inforication.

5.3 Trestment of Exposure: INHALATION: ¥ braathing is aHtected. remove viclim to fresh sic; calt

physicien: sdmisier oxygen. Speed is of prmary importance EYES Of SKIN: flush wilh water.

$4  Threshold Uimit Veilve: 1,000 ppm

§.5  Short Tern inhalstion Uimite: 5000 ppm foc 15 min.

5.6 Toxicity by lngeatiom: Grade 1; 10w = S10 15 g/kg

5.7 Late Toxicity: None

S8  Vaspor (Gas) lrritant Cherscteristics: Vapors cause a sfight smarting of the eyes or rasplaatory
sy<temn if present n high concentrations The effect s temporary

S8  Udquid or Sokd frritant Charactertstics: No appreciable hazard Practically harmiess to the skin.

$.10 Odor Threshoid: 10 ppm
$.11 IDLH Vskse: Data Not Availadie

®.2

2.4

9. SHIPPING INFORMATION

Gredes of Purtty: Anhydrous (200 proaf);
190 proof, specially denatuwred:
completely denatured

Storege Temperature: Ambient

tnert Atmosphere: No requirement

Venting: Open (flame arcester) or
pressure-vacuum

12 PHYSICAL AND CHEMICAL PROFERTIES

12.1  Physical State st 15°C and § stm:
Liquid
122 Molecular Weight 4607
123  Bofting Poinl at 1 stm:
1729°F = 78.3°C = 351 5°K
12.4 Freering Point
—173F = —114°C = 159°K
125 Critical Temperature:
469.6°F = 243.1°C ~ $163°K
126 Critics! Pressixe:
926 psia w 63.0 atm = 639 MMN/m?
12.7  Specific Gravity:
0.790 a1 20°C (Fauct)
128 Liquid Surface Tensior Not porhannt
1293 Liquid Water interfacial Tension:
Not pertinent
12.10 Vapor {Gas} Specific Gravity- t £
12,11 Rntio of Specific Hests of Vacor (Ges):
1128
12.12 ULstent Hest of Vaperization:
360 Bturld = 200 cal/g -
12.13 Heal of Combustion: B 37 X 10 1'vg
—11,570 Bru/ty
= 6425 calig = —268 % X 17° rrig
12.14 Heat of Decomposlition: Not porvnone
12.1S  Hest of Soiution: —99 Btu’t
= —55calig -~ —23 X 0" Jag
12.18 Heat of Polymerization: Not prtien:t
12,25 Heat of Fusion: Data Not Avatatts
12.268  Umiling Vatue: Oata Not Avadanie
12.27 Reid Vepor Pressure: 2 J peia

NOTES

JUNE 1985




ETHYLENE GLYCOL

EGL

G

Common Synonyme

yoo!
Monethytone glycol
1.2 € thanachol
1.2 Detwprionyeitana
£ ftodene ptwrieate

Thick hguid

Colorimas Odorinss

Smks wxd mives with water

Stop dacharge ¥ potaibia

Call fwa dopetmant

holata and remove discherged materisl

Noty loral haalth and pofiukon control agencies.

Fire

Combrmnbia

Water may be inottectve on fue.

Extingursh with dry chemical, eicohol toem, or carbon dorida

Cool exposed contamers with water.

6. [1RC HAZARDS

4.1 Flash Point: 240°F O.C; 232'F CC

€2 Fismmabie Limits In Al LEL « 32%;
UEL nat ksted

6.3 Fle Extinguishing Agentes: Watar fog.
alcohot loam, carbon dlovide, or dry
Chenvical

8.4 Fire Extinguishing AQents Not to be
Used: Walor or toam may cause othing

€5 Spectel Hazards of Combustion

Products: Not pertiant

Behavior In Fire: Not pactinent

igrition Temperature: 775°F

Electricel Hazard: Not portinent

Burning Aate: 1.0 mm/rmin

Adisbatic Flame Temperature:

Data Not Aveitstie

€.11 Stoichiometric Alr to Fuel Aatio:
Onta Not Avaiatre

$.12 Flame Yemperature: Data Not Avadable

10. HARZARD ASSLSSMENT CONC
(See Harard Adsesement Hendbook)
A-P-Q

CALL FOR MEDICAL AD
LU0

indating 0 skin and eyes. 3

1l swafiowed, will causa 033 of consciouness
Remove contamineled Clothing end shoes.
Fiush stfectad arans with plenty of waler

N EYES. hold eyefids opan and fush with pienty of water.

7. CHEMICAL REACTIVITY

7.1 Reactivity With Water: No reaction

7.2 Reactivity with Common Materiets: No
reaction

73 Stabity During Traneport: Stable

1l HAZARD CLASSIFICATIONS
111 Code of Federal Reguistione:

Not bsted
112 NAS Harerd Reting for Butk Water
Treneportation:
Category Rating

113 NFPA Hatard Classificat

I SWALLOWED and victim ts CONSCIOUS, have victm deink water {-‘ Neulrelizing Agents |.o' Acids and o “f:m ,
L3 s%.'{‘i‘o&“é’o":: mh UNCO OR HAVING CON- 15 Po‘c-:::-‘::: ‘,::‘M . Flammabity (Red) '
. g v o
Exposure VULUSIONS, G0 nothing axceot keep victim weem e oot or Pofym-::::? Resctivity (Yedow] .. °
Not pectinent
1.7 Hotar Retio (Reactant to
Product): Data Not Avaltable
7.8 Reactivity Group: 20
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physicsl State at 1S°C snd 1 et
Etfect of low concentrations on squatic ke & tnknown. Liquid
Water May be dangerous ff 4 enters wxter ntakes. 122 Motecular Weight: 62.07
§ . 123 Bofling Point ot 1 atm:
Pollution s fnsakiniir ittt sorerll 387.F = 197.6°C = 4708°K
124 Freezing Point. !
86°F = 13°C = 260°K
1. RESPONSE TO DISCHARGE 2 WABEL 8. WATER POLLUTION 125 Critical Tempersture: Not pertinent
(See Response Methods Handbook) 21 Category: None 8.1 Aqustic Toxicity: 128 Critical Pressure: Not pertinent
Disperse and flush 22 Class: Not pertinent > 100 ppm/48 hr/stwimp/LCeol3alt 127 Specific Gravity:
water 1115 8t 20°C (hquid)
$.2 Waterfowl Taxicity: Data not available 128 Uquid Surfece Tension: Not pertinent
83 Bilokogical Oxygen Demand (B0O0): 129 Uquid Weter intertacisl Tension:
12.5% (theor ), 5 days: 78% (theor). Not pertinent
20 days 12.10 Vapor (Ges) Spectic Gravity:
8.4 Food Chain Concentration Potential: Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 12.11 Ratto of Spectfic Hests of Yepor (Gask
3.1 CG Competibittty Clase: Alcohol, Ghe ks 4.1 Physical State (as shipped): Liquid 1.095
3.2 Formute: HOCH:CH:OH - 4.2 Cotor: Colorless 1212 Latent Heat of Veporizstion:
33 1MO/UN Designation: Not Fsted 43 Odor: Sight odor 344 Biu/ = 199 cal/g =
3.¢ DOT 10 Wo: Deta Not Aveitable 8.00 X 10 Jikg
IS5 CAS Reghatry Mo 107-21-1 12.13 Hest of Combustion: ~7259 Blu/l
= —4033 cal/lg = —1689 X 10° Jrkg
1214 Hest of Decomposttion: Not pertinent
12,15 Heat of Sotution: (est} —20 Btu/h
S, HEALTH HAZARDS 9. SHIPPING INFORMATION = —12cal/g = —05 X 10% Jrkg
1216 Heat of Polymertzation: Not pertinent
5.1 Personal Protective Equipment: Goggles. showwr and eye beth. * 9.1 Grades of Purity: industrial grade; 1225 MHeat of Fuslon: 43.26 cal/g
5.2 Sy g Exposure: of vepor i nol hazardous. ingestion causes stupor or low-conductivity grade 12,26 Umitting Vatue: Data Not Avaiatie
come. sometrmes lesding 10 tatal kidney mfury. 2.2 Storsge Temperature: Ambiont 12.27 Reld Vapor Pressure: 0008 pra
S.3  Trewtmert of Exposure: INGESTION: induce vomiting end call @ physician. SKIN AND EYES: £33 inert Almozphere: No requirement
Bush with water. 9.4 Venting: Open (flame sester)
S.4  Theeshoid Limit Vakse: 50 pom
5.5 Short Term ohatation Limite: Not pertinant
5.6 Torictty by Ingestion: Grade 1. LD«we = 5 10 15 ¢/kg (rat, guinea pig. mouse)
$.7  Uste Torictty: Fetal kidney infry may resutt # ingesiad
S.8  Vapor (Gas) Hrritant Cheracteristics: Vepors sre noniritating 10 the eyes and thvoat
$.9  Uquid or Softd trritant Charscteristics: No hazerd P to the skin.
5.10 Odor Threshokt: Not perbnent
S.11 IDLH Velue: Data Not Available
NOTES
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'KEROSENE KRS

Common Synonyme Watrry hqud Colortess Fuel o4 odor
Myrnnatesy ool
Kergea
Rangn nd
Ford o Mo 8 Tinsts on watsr
Sor G S0

Ston dacharge A possdie .
Call fwe department

Aved COMACH st bqead

tadate godd comave drachargod malaial

Tiotdy Iocal featth and pofiulion Conltol aqencins

Combnesitie. .
Evtngresh with dry chemcal. foam. o catbon diaxide
Water may be inatiectve on fra.

Coal esposed comamens wth watne,

Fire

6. FIRE RAZARDS 10. HAZARD ASSESSMINT CODE
6.1  Fiash Poiat: 1007 (inn YO C {See Harard Asnevsment Handbook)
6.2 flammable Limils in Ak 0 7% 5% A-T-U

8.3 fie Extinguishing Agents: Toam, dry
chamical, or carbon dorxin
6.4 Fue Extinguishing Agents Not to be

Used: Water may b ineftoctrea I1. WAZARD CLASSIFICATIONS
€5 Special Hazarde of Combuation
Products: Nat prticant 111 Code of Feders! Regidations:
6.6 Behavioc in fire: Not pornert Comturitblo tiquad
€7 ignition Temperature: 444°F 112 HAS Harard Rating for But Water
€8 Etectricel Huzard: Not portinent s Temneportation:
€9 Burning R, & men/in f Category fsting

6.10 Adiabatic Flame Tempersture:
Data not available

CALL fOR MEMICAL AID

Louo

lntatng 1o skin and eyes.

Harmiul 4 swaflowed )

Nemove contarminated clothing and shoes.

Fiush atfoctad arags with plenty of water.

1F IN EYES, hold eyeisds opan and flush with plenty of waler.

W SWALLOWED and wictim it CONSCIOUS, have victan drirk walee

o ik
OO HOT 1DUCE VOMITING
Exposure

Dangerous to aqustc ke in bigh concentrations
Fouimg to sharehne.

Water May be dangerous d i enters water intakas.

Pollution Netity locat heatth and wikdife officials.

Notify operalors of nearby water intakes.

6.11 Stolchlometric Alc to Fuel Ratlo: VADOS KAt 8
Datz not available Liquid or Sokd Miitan! 1
€.12 Flame Temperature: Onia nol avaiable Porsons.. . 1
Waler Potution
toman Towicty. ... ... 1
Aquatic Toxicry . ]
Acsthetic Eftect 3
7. CHEMICAL REACTIVITY Reacinity
7.1 Renciivity With Water: No reaction N
7.2 Resclivity with Common Matertsis: No o
reaction o
7.3 Stability During Transport: Stable 113 NFPA Hazsrd Classiticstion:
7.4 Neutcalizing Agents for Ackds and Category Claxsification
Caustica: Not pertinent Heaith Hezaed (Blucy.. ... I
7.5 Potymerization: Mot pertinent Flammabikty (Red) 2
Resctivity (Yelow) o

7.6 Inhibitor of Polymerization:
Not periment

7.7 Moter Ratio (Reactent to
Product): Data not svailable

7.8 Resctivity Group: 33

12 PHYSICAL AND CHEMICAL PROFERTIES

121 Physicsl State st 15°C end  stm:
Liquid ’
122 Wolecular Weight: Not pertinent
123  Bofling Point at 1 atm:
392-500°F
~ 200—260°C = 473—533°K

1. RESPONSE TO DISCHARGE 2. LABEL
(See Response Methods Handboak) 2.1 Category: None
Mechanical comtamment 2.2 Ciass: Not pedtinent

Shouid be removed
Cnemical and physical freatment

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
31 €GC y Clazs: Misceftans 4.1 Physical State (ae shipped): Liqud

Hydrocarbon Mirtures 4.2 Color: Colorless 10 fight brown '
32 Feormula: CHx 42 4.3 Odor: Characteristic

3.3 MO/UN Designation: 3.3/1223
3.4 DOT D Moz 1223
3.5 CAS Registry No.: 8008206

124 Freezing Point:

8. WATER POLLUTION —S0F = —456°C = 227.6°K

S. HEALTH HAZARDS

5.1 Persons! Protective Equipment: Piotective gloves: goggies or face shiald

$.2 Symptoms Following Exposure: Vapor causes skght iritation of eyes and nose. Liquid writatas
stomach; A (aben Mo kungs, causes coughing, drstress, and 1apidly developmg pulmonary
edems.

5.3 Trestment of Exposure: ASPIRATION: enforce bed rast: ardminmster oxygan; cal s doclor.
INGESTION do NOT induce vomiting: call a doctor. EYES: wash with plenty of water. SKIN
wipe 0ff and wash with soap and watar

S4  Ticeehoid Umit Yahse: 209 pom

5.5 Short Term inhalation Limite: 2500 mg/m? for 60 rmin.

5.6 Tovictly by ingestion: Grade t: LD ~ S t0 15 g/kg

$.7  Late Tosieity: Dats rot svadable

58 Vapor (Gas) krritant Charecteristics: Vapors causa 8 shght smarting of the eyns or raspuatory
systam 4 pregant i fegh concaniratmas. The ettect is temnoracy

59 Liquid or Solid irmftent Charactertstics: Muwawm haraed It spited on clothang &nd attowad to
temam, may cause smartng and reddening of the skin

$.10 Odor Tiweshold: 1 ppm

5.11 TOLH Vstue: Data not evadabie

4.1 Aquatic Toricity: 125 Critical Temperature: Not pertinent
2990 ppm/24 he/bluegl/TL /kesh 126 Critical Pressure: Not pertinertt
water 127 Spectfic Grevity:
0.2 Waterfowl Torxicity: Data not svaiable 0.80 8t 15°C (hqud}
2.3 Biclogical Orygen Demand (8CD) 128 Uiquid Surface Tension:
53%. S days 23.32 dynes/cm
4.4 Food Chain Concentration Potential: = 0.023-0.032 N/m at 20°C
None 129 Liquid Water interfacial Tension:
47-49 dynes/cm = 0.047.0042 N'm mt
20°C
12.10  Vapor (Ges} Specific Geavity:
ot pedinent
12,11 Ratic of Specific Hests of Vapor (Gas):
Not pertinent
12.12 tatent Hest of Vaporization:
110 Btu/lb « 60 catig =
2.5 X 10® J/kg
9. SHIPPING INFORMATION 1213 Heat of Combustion: —18.540 Bru 't -
—10.300 cal/g ~ —431 24 X 10° Jinq
9.1 Grades of Purity: Ligit hydrocarbon 12.14  Heal of Decomposttion: Not pertasent
distiiate: 100% 12.15  Heat of Solution: Hot pertment
9.2 Storage Temperature: Ambiant 12.16 Heat of Polymerization: Not pertinent
9.3 teert Atmosphere: No requrement 1225 Heat of Fusion: Data not avalatic
94 Veniing: Open (flame arester} 1226 Umiting Vatue: Data not availatie

12.27 Reld Vapor Pressure: 01 psia
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o

OILS, FUEL:

1-D

00D

16, HAIARD ASSESSMEINT COOE
(See Harsrd Assesement Mandbook)
A-T-y

11 HAZARD CLASSIFICATIONS

1.1 Coda of Feders! Reguiationc
Combustile Squid
112 MAS Harard Rating {or Bulk Water

Common Synonyme Oy Sauid YoRow-brown Lo or tuel ol odor §. FIRE HAZARDS
Dreant of (gl €1  Flash Point 100°F CC.
€2  Femmeble Umits in Ak 1.3% 8%
Floats on watar €3 Fire Extinguishing Agete: Dry chamical,
foam, or Carbon deoxide
€4 Fice Extinguishing Agents Not to be
Ston dncharge d potsibie Used Walar may be inetfoctve.
2;,:' i S €5 Speciel Harards of Combustion
teolste and remove decharged matarial Products: Nat partinent
Noty tocal hmalth and pofution CONtiol agencias €8 Behavior in Fire: Not pactinent
0.7 ignition Temperature: 350-625°F
68 Electrical Harsrd: Not pertinant
€9  Buming Aate: ¢ mm/min
e try chomical, foam or arbon doxida, €10 Adiabatic Fleme Tempersture:
Wale may be inefiectve on fre. Data not eveilsbie
Cool #xponed comtaners wih water. 841 Stokchiometric Al 1o Fuel Ratia:
Oate not sveiable
Fire “6.12 Flame Tempersture: Data not eveiable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
uauto . 7.1 Resctivity With Water: No raaction
B # vt 72 Resctivtty with C daterini: No
Remaoree contanwnated clotteng and shoas. reaction
?ﬁésﬁ”&ﬁmﬁ"ﬁ ;J::-mu plonty of water. 7.3 Stabitity During Treneport: Stabre
o SWALLOWFO e wietn is CONSCIOUS. hawn wictim drick water 7.4 Meutrefizing Agemts for Ackds end
Cavatice: Not pertinent
00 ot 'NOUCE VOTING 7.5 Potymertzation: Not pertinert
Exposure 7.8 tnhibitor of Polymertzatior:
Not porth
7.7 Woler Ratlo (Reactant to
Producty Data not sveiable
7.8 Resctivity Group: 33 *
T
Dungerous 10 aquetc ke in high concentrations.
Water m ‘::':un # & eriers water intakes.
Pollution tootity focal heatth and widie offcials.
Nolty operators of nearby water intakes.
1. RESPONSE TO DISCHARGE 2 UBEL 8. WATER POLLUTION
(See Resporse Methods Handbook) 2.1 Cstegory: None 8.1 Aqustic Yorxicity:
Macharicsl comainment 22 Class: Not pertinent 204 mg/1/24 te/prvenia Amedcan
Should be removed shad/TL,/salt watec
Chemical and physical teatment 82 Waterfowl Toxicity: 20 mg/kg LDse
{mattarc)
83 Biological Oxygen Demand (BOO):
Data not avadable
8.4 Food Chain Concentration Potentiat
3. CHEMICAL DESIGNATIONS 4. 0BSERVABLE CHARACTERISTICS None
3.1 CQ Compattbiitty Clasx Mrscellaneous 4.1 Physical State (as shipped): Liquid
Hydrocarbon Mixtures 42 Color: Light brown
32 Formule Nol apphcable 4.3 Odor: Characteristic
33 IMQ/UN Designation: 3171270
3.4 . 00T 10 Ko 1270
3.5 CAS Registry No: Data not avaiable
S. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Persons! Protective Equipment: Protective gioves: goggles or face shieid. 9.1 Geades of Purtty: Diesal kool 1-D (ASTM)
§.2 Symptoms Foliowing Exposure: INHALATION causes hesdache snd sighl giddiness. 9.2 Storage Temperature: Amblent
INGESTION causes neusen, vormiting, and cramping: dopression of cantre! nervous system 2.3 tnect Atmosphers: No tequremant
1enging om mad headache 10 anesthesia, coma. and death; pukmonary #Tiation secondmy to 9.4 Venting: Opan (flame arester)
exhalaton of solvert; sxgns of kidney and fvac demege may be detayed. ASPIRATION causes
severe hung Imitation with coughing. gageng, dysonea, substemal distress, and rapidty
Geveloping puimonery edema. lBter, 3igra of tronchopr ia and pe . sCute onsel of
centrat nervous system toliowad by depressa
53 Treetment of Expoewre: INGESTION: do NOT induce vommnq' seek madcal attention.
ASPIRATION: enforce bed rest; sdministar oxygen. EYES: wash with copious quantity of water,
SKIN' remove solvent by wiping and wash with soap and waler,
£.4  Threshold Uit Vatue: Ko single vaiue apphcable.
$.5  Short Term Inhatstion Limite: Duis not svadable
S§  Toxictty by lngestiorc Grade 1: LDse = 515 g/kg
S.7 ULate Toricity: Osta not svadable
53 Yapor (Ges) kritant Charecteristica: Sighi smarsing of eyes or respiratory system X present in
high concentrations. The etfect i temporary.
$.9  Uquid or Sold lrritant Chacacteristics: Mmsmum hazard. if spfted on clothing and sflowed to

remen, may cause smarting and reddenng of skin.

$.10 Odor Threshoid: 0.7 pom

511

TOUH Vetue: Dats not svassbie

12 PHYSICAL AND CHEMICAL PROPERTIES
121 ) Physical State at 15°C and { atm:

Liquid
122 Moleculer Weight Not pertinent
123 BoMng Polnt ot 1 st

380—560°F = 193—293°C =

466—566'K
124 Freezng Point

—30F = —34°C = 240°K
125 Critieal Tempersture: Not pertinent
128 Critcal Pressure: Not pertinent
127  Specific Gravity:

0.81—0.85 at 15°C (i)
128 Uquid Surface Tenston:

2332 dynesrem w 00230032 % —

0 20C
128 Uquéid Water interfacial Temsion:

47—49 dynes/cm w 0.047 -0 043 ti°m

1 2a°C
12.10 Vwor 1Gas) Specific Gravity:
Nol perdnent
12.11 Rstio of Specific Heats of Vapor (Gasl:
Nol pertnent
1212 Latent Hest of Vaportzstion:
110 Bt/ = €0 cat’g =
25 X 10" Mg
12,13 Heat of Comduetion: — 18,540 Bru-m -
—10.300 cal/g « —43124 X 10 1 43
12,14  Heat of Decomposition: Nt pevtnert
12,15 Heat of Solstion: Not perhnent
12,18 Heat of Polymerization: Not pertmont
12.25 Hest of Fuslon: Data nct avadadls
1228 Umiting Value: Dara not svaiatie
12.27 Reid Vapor Pressure: Dats not avsdatte
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POLYCHLORINATED BIPHENYL

pPCB

Common Synonyme Ouy head 10 sohd Uight yefiow kquid, or  Wank odor
POwder while pxywoher

[a=:}
Crvornated taphanyt

Arochior
Halogenated wares
Podyction

Sirks 0 water

Stop chacharga # posMOle Kaep prople away.
Avond contact with ki and sokd

Cafl e dapentment

taointe end ramave discharged material

Moty tocal heatth and potution Control agenciey

Em-qmsh with waler, foam, dry chemical, or carbon doxda

.3

LX)

€. FIRE HAZARDS .

Flash Point: >2086°F

Flammabie Limite in Al
Oata not avellable

Fice Extinguishing Agents: Waler, foam,
ey chemicat, o Carbon dioxide

Fire Extinguishing Agents Mot to be
Used: Not partinent

Bpectel Haterde of Combustion
Products: itating gases e genacatod
n fees

Behavior in Fire: Not pertinant N

Ignition e Dnta not

10, HAZARD ASSESSMENT COOC
(See Harerd Assasament Hendhout)
1]

Fire
CALL FOR MEDICAL AID
LIQUID OR SOLID
iating 10 shn end eyes
Fkn‘:?“:ciod“meu wrth planty of water
If 14 EYES, hoid eyaids opon and fiirsh with plenty of water.
Exposure

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous it it enfers water ntakes.

€.11  Stoichiometric Al 1o Fuel Ratto:
Onta not avaiinble

6.12 Flame : Data not
7. CHEMICAL REACTIVITY

7.1 Resctivity With Weter: No resction

72 ity with C [ No
rescton

7.3 Stabity During Traneport: Slable

T.4

15
T8

Neutraiiring Agents for Acids end
Caustice: Not pertnent
Potymerization: Not pertinent
Inbibitor of Poltymerization:
Not pertinent
Sholer Ratio (Reectsnt to
Producty Data not svaiable
Resctivity Group: Deata not eveidable

11, HAZARD CLASSIFICATIONS

11.1 Code of Federatl Reguiations:
onM €

11.2 NAS Hazard Rating for Butk Waeter
Transportetion: Not ksted

11.3 NFPA Hazsrd Cleselfication:
Not fisted

Notity local heetth and wikdite officiats.
PO"U“O" Notty operators of nearby waler infakes
1. RESPONSE TO DISCHARGE 2. LABEL 8. WATER POLLUTION
(See Resp d o k) 2.1 Category: None 4.1 Aquatic Toxdicity:

tsoue warming-water comaminsm 22 Class: Not pertinent 0.278 ppm/96 he/bluegl/TL_ /tresh

Shoukd be removed water

Chemical and physical treatmant 0.005 ppm/336-1080

tw/pinfish/TL_ /satt water
42 Waterfowt Taxicity: LDso 2000 ppm
(maltard duck)
9.3 Blological Oxygen Demend (800K

3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS Very fow
3.1 CG Compatibifity Ctass: Not ksted 4.1 Physical State (sa shipped): Liquid 8.4 Food Chain Concentration Potentist:
32 Formutar (CreHie JO, or sofid Hagh
33, 1M0/UN Designation: Not fisted 4.2 Cotor: Pale yellow {iquid). coloress
3.4 OOT D No: 2315 (sobd)
3.5 CAS Registry No: 1335-36-3 4.3 Odor: Practically odorlass .

S. HMEALTH HAZAROS 9. SHIPPING INFORMATION

$.1  Personal quip : Gloves and pr ve Q2 9.1 Grades of Purity: 11 grades (some .
§2 Symptoma Follawing Exposure: Acne trom skin contact. s0ma sokds) which ditfor primaciy &
$.3 Treatment of Exposure: SKIN: wash with soap and water thew chiorina content (20%-68% by
S.4  Threshold Uit Vaiue: 0.5 to 1.0 mg/m? weight)
55 Short Term inhelation Limits: Data not avadable 8.2 Storege Tempersture: Ambient
8¢ Torcity by ingestiorr Grade 2. oral 181 LDse = 3980 mg/kg 9.3 trert Atmosphere: No requirement
$.7 Late Toxicity: Ceuses ctromosomal abnormalities in rats, bwth defects in bds 9.4 Venting: Open

5.8  Vepor (Gas) irritant Cheractertstics: Vapors ceuse severe wrilaton of eyes and theoat and cavse
@ye and kung mpury. They cannot be 10tacalad aven et low concentralions.

59 Uquid or Sofd Irritant Cheractertstics: Contact with skin may cause iritation.

§.10 Odor Threshoid: Data not svailable

4,11 OLK Vetue: S to 10 mg/m*

12 PHYSICAL AND CHEMICAL PROFERTIES

121 Physical State st 1S°C and 1 strr:
Soid
122 Molecular Weight Not pertnent
123 BoNing Point at t st Very hgh
124 Freering Polnt: Not pactinant
125 Critical Temperature: Not pectinet
126  Critical Preesure: Not pertinent
127 Specific Gravity:
1.3—1.8 ot 20°C (hquid)
128 Uquid Surfece Tenslom: Not pertinert
129 Uaquid Water interfaciel Tenslom:
Not pertinent
1210 Vepor {Gas} Specific Gravity:
HNot pactinent
1211 Ratio of Spectfic Heats of Vepor (Gas):
Not pertinent
12.12 Lateat Heat of Yeportzation:
- "NeA pertinent
1213  test of Combustion: Not pertinent
1214 Heat of Decomposition: Not peinent
12.15  Heat of Sotution: Not pertinent
12.18  Hest of Potymertzation: Not pertment
12.25 Heat of Fusior: Dals not avaiable
12.28  Uimiting Valve: Data not avaiatie
12.27 Reid Vapor Pressure: Data not avaitatie
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SODIUM HYDROXIDE

SHD

Common Synonyme
Carric wwia
tys

Soid flakme o palinte

WWivie

Octrinas 6. TIRC HAZAROS
[ R} Flash Point: Not Hammabia

Sinke and mixea with water,

A«—dmud-ﬂhoo‘um\dﬁ:s( Keop peopia aw:
Wen: abbear over (nchxiing giovas)
Stop arechargs &

isotale and tamave Osdnvqod matadal

Notrty tocal haeith end pofuton control ageancies

Nol flemmable.
Mey cause fre on contact with combustitien.
thmmmmmm-dmhmiuh

Fire Cool axposed contaney with water

6.2 Flammable Limite in Al Not flammahia
€3 Fire Extinguishing Agents: Not petinant
6.4 fle Extinguishing Agente Not 10 be
Used: Not pertinert
€5 Special Hazerde of Combustion
Products: Not pertinent
Behavior In Fire: Not pectinent
Ignition Tempersture: Not flammatie
Electrical Hazard: Not partinerd
Burning Rate: Not Rammabia
Adlabatic Flame Temperature:
Oeta not evaiabie
€.11  Stoichiometric Alr to Fuel Ratto:
Data not svailsble
€.12 Flame Tempersture: Data not avellabie

10, HATARD ASSESSMENT CODE
(See Hererd Assasement Hendbook)
Ss

CALL FOR MEDICAL AID.

ousT
leritating 10 eyes, nose snd twoat.

HMove 10 fresh s

11 bresttang has stoppead, gve ertificial taspration
i trea - dmnajl,
W IN EYES,

30L10

Wit bum skin and eyes

Hermiul € swakowed.

Exposure Remove comamingted clolhing and shoes

Fiush gtfected armas wilh pienty of water,

¥ IN EYES, hoid eyeids open end Rush with plenty of water.

1F SWALLOWED snd victim is CONSCIOUS, have victim drink weler

O rrwik,
o0 NOT INDUCE VOMITING

oxygen.
3 open and flush with plenty of walec

Dangerous to aquafic fle in high concentrations.

7. CHEMICAU REACTIVITY

7.1 Resctivity With Water: Dissolves with
Eberation of much heat; mny steam and
spintter

72 R y with C. : When
wel, attacks metals such ss shsmioum,
tin, lesd. and Tinc 10 produce
flammabie hydiogen gas.

73 Stabittty During Trensporct: Stable

74 Heutrsitring Agente for Acids snd
Caustics: Flush with water, rinse with
Gilute scetic sckd

75 Potymertzatiors Not pertinent

7.8 inhibitor of Potymertzstiom:

7.7 #olar Ratio (Reectant to
Product): Data not svatable
7.8 Reactivity Group: Data not avsilable

1. HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
Coosiva metenal

11.2 HAS Hazard Reting for Buk Weler
Treneportation: Not fisted

1.3 NFPA Hazerd Classification:

Category Classtfication
Heatth Harard (Bhva) . 2
Flammatiity (Rex) 0
1

Reactivity (Yetow)

Water May be dangerous ¥ & enters water intakes.
tocs! heatth and witdkfe cfficials,
Pollution Nomy operetors of nearby water infekes.
1L RESPONSE TO DISCHARGE 2 LABEL
(See Response Methods Handbook) 2.1 Cstegory: Corrosive

frsue warning-comosive 22 Claesc 8

Restnct access

Disperse and flush

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

31 CG CompetioMty Clasa: Not Fsted 4.1 Physical State (ae shipped): Soid
3.2 Formede: NeOH 42 Color: White

3.3 tMO/UN Designstion: 8.0/1823 43 Odor: Odoriass

3.4 OOT 0 Ko 1823

CAS Reghtry No: 1310-73-2

8. WATER POLLUTION

8.1 Aqustic Toxicity:
125 ppm/96 hr/mosquito
fsh/TL_/tresh
180 ppm/23 he/oysters/iathal/ salt
water
8.2 Waterfowl Toxicity: Data not avaiable
63 Blological Oxygen Demand (BOO):
None

-

Food Chain Concentration Potentist:
None

S. HEALTH HAZAROS
5.1 Personel Protective Equipment: Chemical rafety goggles; tace shield: fiter or dust-typa
Tespston; rubber boots: rubber gioves.

Folowing Exp action on tssues, INHALATION: dust
Mwwbmmnmtnmww producing from mikd nose iritation
© preumonits. INGESTION: severs demege 10 mucous mombranes; severe scar formation of
parforetion mey ocar. EYE CONTACT: produces severs damage.

5.3 Treatment of Expoeure: INHALATION: remove kom expo ;. SUPPOrt L caN physician,
INGESTION: give water or mak fokowed by déute vinegar or fruit juice; do NOT Induce vomiting.
SKIN: wash immadiately with lacge quentites of wrler under emergency safety shower whie
romoving Clothing. Continue washing Uil medical heip erives; call physicisn. EYES: irigate

5.2 Y

ammediately with copious smounts of water for at least 15 min: call physician,

5.4 Threshoid Limit Veive: 2 mg/m*

5.5 Short Term loheletion Limite: Not pertinert

$.6 Toricity by ingestion: (10% solution) orat retidt LO,, = 500 mg/kg

S5.7 ULate Toxicity: Nore

5.8 Vepor (Ges) ritant Cherscteristica: Non-volatie

53 Uxquid or Sofid lrrftamt Charecteristics: Severe skin imtant. Ceusas second-and thid-degree
nas on short Comtact and & very inurious 10 the eyes.

$.10 Gdor Theeshoid: Not pertinent

S.11 10UH Vaive: 200 mg/m?*

8. SHIPPING INFORMATION

9.1 Gredes of Purlty: Technical flskes; USP
pefiots

9.2 Storege Tempecature: Ambient

9.3 inert Atmosphece: No requivement

9.4 Yentng: Open

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicsl State at 15°C snd t atm:
Sokd .
122 Molecuter Weight €0.00
123 Boffing Poini st 1 st Very high
124 Freazng Point
B04°F = 318°C = 591°K
125 Critical Termpersture: Not pertnent
126  Criticel Presswre: Not pertinent
127 Specific Gravity:
2.13 at 20°C (soh)
128 Uquid Surfsce Tenslom Not pertinent
128 Uquid Water Interfocial Temslon:
Nol pertinent
12,18 Vapor (Gas) Specific Gravity:
Not pertinent
12,11 Ratio of Spectfic Heuts of Vapor (Gas):
Not pertnent
1212 Lstent Hest of Yep- Azation:
Not pertinent °
1213 Hest of Combuatiort Not pertinent
12.14 Heat of Decomposttion: Not pertinent
1215 Heat of Sotution: Not pertirent
12,16  Heat of Polymerization Not partinent
12.25 Heat of Fusion: 500 cal/g
12,268 Umiting Valve: Data not availabie
12.27 Reld Vepor Pressure: Data not avadaiia

NCTES
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SODIUM HYPOCHLORITE

SHC

Common Synonyme Watary &g id Grean 10 yalow Biasching kaquid odor

Coron
Loy tdnach

Serka and mizers with water

Stop deaschaga o povadiia

Avemi rontact wih hquad,

hoiate end tancvs drecharged matenal

Nestdy local Baaltls acrd Do AN cocteol aganciee -

.1
<2
€3
L X}

.5

6. FIRE HAZARDS

Flash Point: Not finmmable
Tlarmmable Limits in Alr: Nol Rammatie
Fire Extinguishing Agents: Not pactinent
Fice Extinguiehing Agents Not 10 be
Usad: Nol partinent
Spectel Hararda of Combuetion
Producta: Not pertinant
Behavior in Fire: Mey decompose,
gonorating kriteling chioring ges.
ignition Tempersture: Nol flemmabie

10.  HAZARD ASSESSMINT CODE
(See Harerd Avsesement Hondbook)
AP

1. HAZARD (.ZUSS!(ICAYIONS

111 Code of Federel Regutationa:
Corrosive material
112 NAS Hazerd Reting for Bufk Water
Traneportation: Not ksted
© 113 NFPA Hazard Clessificstion:
Not Ssted '

6.8  Etectrical Hazard: Not pertinent
4.8 Buming Rate: Not flammable
Not femmaeble.
Cood o Cortninacs with water. $.10  Adwbetic Flame Temperature:
Dets not avalisble
4.11 Stoichiometric Alr to Fuel Ratio:
Fl Deta not svailable R
re €12 Flome Temperature: Duta not avellsbie
GALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
wouio .
Ieritatog 10 skin and . . 7.1 Reactivity With Waler: No reection
Harmtd # swalows . 72 Y with C. No
Ramove contaminated doz‘:‘v and shoen. reaction
Fhnh atfoctind acess with ty of weter.
IF IN EYES, hold eyeids open snd flush with plenty of watey. ‘ 73 Stabiity During Transport Stable
I SWALLOWED and victirn i CONSCIOUS, have victim drivk wator 7.4 Neutrefiting Agents for Acids end
or i, and have victim induce -
o SWALLOWED and vicsm ke OR HAVING CON Cauvetice: Destroy whth sochum bisutfie
VLSIONS, 00 nottung excapt keep victim warm o hypo and water, then neutralze with
Exposure soda ash.
7.5 Polymerzstion: Not pertinest
7.6 iobiitor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Aeactant to
Product): Osta not avelebie
7.8 Resctivity Group: Data ot aveidable
Harmtul to aquatic fe In very low concentrations.
Water May be dangerous A R erters water intakes.
Notity local bealth end wildfte officiats.
PO"U“OI"I Notity onerators of nearty water intakes,
1. RESPONSE TO DISCHARGE Z LAsel 3. WATER POLLUTION
(See R ) 2.1 Category: Corosive 8.1 Aquatic Toxicity: Data not evellsble
5308 waming-ComTsive 22 Claxt $2 Waterfow! Toxicity: Data not evaiabie
Osporse end fiush 4.3 Biological Oxygen Demend (300%
None
8.4 Food Chain Concentration Potentiat:
None
3. CHEMICAL DESIGRATIONS 4 OBSERVABLE CHARACTERISTICS
3.1 CG Compatiiy Cises: Not fisted 4.1 Physical State (ss shipped): Liquid
3.2 Formutec NeOCQI-HO 4.2 Color: Green-yellow
33 1MO/UN Designations 8.0/1791 4.3 Odor: Lke bleach solution
3.4 DOT D No: 1791
3.5 CAS Registry Mo 7681-52.9

$. HEALTH HAZARDS
s Pr € Aubbar gioves; goggres.
5.2 Y F g Exp . Liquid can be iritating to skin end eye if contact is meintained.
5.3 Trestment of Exposure: INGESTION: induce vomiting, give water, and repeat. SKIN: wesh off
contecind skin srea. EYES: flush with plenty of water for 15 min. and comsult 8 physician
5.4 Theeshold Umit Vetoe: Dale not evaiadile
5.5 Shorl Term inhetation Limite: Not pertinent
5.6 Toritty by ingestion: Grade 1; orsl rat LDve = 8.91 g/kg
57  Late Toricity: None
$8  Vepor (Ges) kritsat Characteristicn: Skght wrtation of eyes snd mucous membranes.
5.8 Uquid or Soltd irrftent Charecteristics: iritates oyes end skin on profonged contact.
$.10  Odor Thwwshoid: Deta not avadatie
5.1 IOLH Velue: Dats not svedable

9.1

.2
L ]
4

S. SHIPPING INFORMATION

Grades of Purity: Several grades and
concentrations, typified by onfinary
houneliold bleach.

Storege Temperature: Ambient

trvect Atmosphere: No requrement

Venting: Presswre-vacuum

12 _PﬂYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and § et
Uquid
122 Weight Not
123  Bofng Poirt at 1 st Decomposes
124 Freerzing Point: Not pertinent
125 Critical Temperature: Not pertnent
126  Criticsl Pressure: Not pertinent
127 Specific Geavtty:
1.06 at 20°C (Fquich)
128 Uquid Surface Tenslor: Not pertnent
129 Udquid Water interfacial Tensioa:
Not pert
1210 Vapor (Get) Spectfic Gravity:
Not pert
1211 Ratia of Specific Hests of Vagor (Gas):
Not perts
1212 Latent Hext of Vaportzstion:
ewt; portinent ‘
1213 Hemint Combustion: Not pertinent
12,14 Hewt of Decomposition: Not petent
1215 Heet of Sokstion: (est} —20 Biu:
-~ —~50 ca/g = —2 X 10° vz
12,18 Heat of Potymertzstion: Mot peetment
1225 Hest of Fusiom Data not avadatio
12.28  Umiting Yelse: Data not avatabis
12.27 Redd Vopor Prussure: Dnta not avadabic

NOTES
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SFA

10, HAZARD ASSTSSMENT CODE
{See Hazerd Assessment Handbook)
A-P-O

1. HAZARD CLASSITICATIONS

1t

Code of Federsl Reguiations:
Corrosve malanat
112 NAS Hazacd Rating for Sul Water
Treneportation:
Category

fating
L]

$1.3 NIPA Haracd Classification:
Category Classification

Haatth Hazacd (Blue)
Flammabidy (Red|
Reactivity (Yefiow] __.

3
v]
2
w

12 PHYSICAL AMD CHEMICAL PROFERTIES
121 Physical State st 15°C and 1 atm:
Liqud
122 Moleculsr Weight: 58.08
123 BoMng Point at 1 atm:
G44F m 340°C ~ 613°K
124 Freering Polnt Nol pertinent
125 Crtticsl Temperaiure: Not pertinent
128 Criticel Pressure: Not pertinent
127 Specific Gravity:
1.84 st 20°C (hquid)
128 Uquid Surfecs Tenslon: Not pertinent
129  Uquid Water interfaciat Tension:
Nat pertinent
1210 Vapor (Ges) Specific Gravity:
Not partnent
1211 Ratlo of Specific Hests of Vapor (Gael
Not pertinent
1212 ULstent Heat of Vaportzation:
Not paetinent
12.13  Heat of Combustion: Not pertinant
12,14 Haeat of Decomposition: ot pedinent
12.15  Heat of Solution: —418.0 Blustd
= —2322 cal/g = —9 715 X 10" Sivg
12.18  Heat of Polymerization: Not pertinent
12.25 Heat of Fusion: Data not available
1226 LUimMiing Vatue: Data not avadatie
12.27 Reid Vapor Pressure: Low

*Physica! propactes aprly to
concantrated {38%] scd

uniess otherwise stated Move dHute
acd 1y more water ke,

7. CHEMICAL REACTIVITY (Continved)

« :
Common Synonyme Oy Senmdt Cotoriras T Ododass 6. FIRC HAZARDS
O of winol .
Battery and Flash Point: Nt flammatita
' Fortdger ncd . Flammabdle Limils In Ak: Not Nammatia
Chambe acd Sevks and mires violonty wath waler kritating mist iy (eoksced i € Agents: Not ¢
Flre Ectinguishing Agents Not (o be
Used: Wator usad on tirms
AVOIN CONTACT WITH LIKUID. Karp peophe aw: ahould bo carefutty handiod.
Wee . it Contamad tenattung Anpweatus, nnd wihbee avreclotinng 6.5  Special Haxerds of Combustion
Stow ‘9‘ 4 pos Products: Not iL "t
tiolatn and emova dracharged matorial ucts: Poetinan
oty tocal hagtth and potrkon Cortiol agancies a Fice: Not
ignition Temperature: Not fiammable
Electrical Hazerd: None
Burning Rate: Not flammabie
Not fiammabie -
May cause l-c 0n coMect with combuatibles Adisbatic Flame Temparature:
Flammable may be produced on contact with metats Data not rvmdable
G‘s MAY BE PROOUCED IN FINE ) ) 6.11 Stolchiomelric Alr to Fuel Retio:
Wear . and 1ubber ovarclotiing
Fire D0 NOTUSE WATER ON ADIACENT EIES Deta not avaiabia
Extingiash with dry chermcat o Carbon deoxake 6.12 Flame Temperature: Dalr not avaiabie
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
WISt 7.1 Reactivity With Water: Reacts viotontly
ins 10 eyns, nose and throat. . .
r\f:zd "F' cause coughing, difcutt breatteng. or loss of -vm evolution of boal. Spetiering
COMCOUSNest occurs when water i addad (o the
Wove to tresh an c
1F IN EYES, hokd eyehds open and {lush with planty of waler ompound.
1 treathing fas S10PNOY, grve artificial tespiration 72 Resctivity with Common Materiale:
# bu-,:"""q " b, grve ovygen Extremely hazardous in contect with
\I;:g‘t‘ugn skin snd eyes many matenals, particularty melals end
Exposure Hermiul ¥ swafiowed. combustibles. Diute ackd reacts with
Remave contamingted clothing and shoes .
Fhush affeciad mons with plenty of water most metals, cq‘eosk\g hyd'ogon vm-ch
¥ N EYES, hoig open and fush with pleaty of water. can form explosive midures with sk in
¥ SWALLOWED and wictn is CONSGIQUS, hawe wictim drink water confined spaces.
e
DO NOT INDUCE VOMITING 7.3 Stabliity During Traneport: Stable
7.4 Neutrsilzing Agents for Acids and
Caustics: Diute with water, then
neutralize with ime. Emestone. or soda
. ash.
75 Polymerization: Not pertinent
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 7.8 inhibltor of Polymerization:
Water May be dangerous i X enters water itakes Not pertinent
Notify local health and wikfife officials.
POHUHO" Notrty 0pnrstors of naarty waler intakes
{Continued}
1. RESPONSE TO DISCHARGE ARV 1:118 8. WATER POLLUTION
(See R - " 2.1 Category: Comosive 8.1 Aquatic Toxicity:
tisue waming comosive 22 Clasc 8 24.5 ppm/24 te/biegii/iethsi/tresh
Restrict scowss water
Disperse end fsh with care 42.5 ppm/ 408 te/peawn/LCun/salt watee
8.2 Waterfowl Toxicity: Dats not avadable
4.3 Biological Oxygen Demaend (800):
None
9.4 Food Chain Concertration Potential:
3. CHEMICAL DESIGNATIONS 4. 0BSERVABLE CHARACTERISTICS None
3.1 CG Comopstibiftty Class: Sutturic acd 4.1 ’Physicsl State (as shipped): Liquid
32 Formula: HeSO« 42 Color: Colortess (pure} o dark brown
33 M0O/UN Designation: 8.0/1830 4.3 Odor: Odorless uniess hot, then choking
3.4 DOT (D Ko 1830
3.5 CAS Registry No: 7664-93.9
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
5.1 Personel Protective Equipment: Salety shower: eyewash fountain: satety Qogghes: face shiald; "9.1 Gerades of Purtty: CF: USP. Technical. st
i (sett - o1 aie-Bne); rubber safety shoes: rubber apron. 33% 1o 98% (S0 Be 10 66° Be).
5.2 ymp F vg Exposure: of vapor rom hot, concentrated acid may injure kmgs 9.2 Storege Temperature: Ambiant
Swallowing may Cause ssvere injry Of deeth. Coract with skin or eyes Causes savere bumns. 9.3 Inert Atmosphere: No requirement
$3  Trestment of Exposure: Calt & doctor. tNHALATION: observe victim for delsyed puimonary 9.4 Venting: Open
reaction. INGESTION: have victim drink water i possible: do NOT induce vomiting EYES AND
; SKIN: wash with large amounts of water for at keast 1S min ; do POt Use O#s or ointments in
eyes: ¥eat skin bums.
S.4  Theeshok! Limit Yelue: { mg/m?
5.5 Short Term lnhelation Uimits: 10 mg/m® for § min; S mg/m® for 10 min.: 2 mg/m? for 30 min; 1
mg/m? for 60 min,
5.6 Torikctty by ingention: No sffects except those secondary lo Mssua Gamage.
5.7  Late Toxicity: None
5.8 Veapor (Gae) Writent Cheracteristics: Vapors from hot ecid (77-98%) cause moderate kritation of
ores and respusiory sytiem. ENect m temporery.
5.9 Uquid or Solid hritart Characteristice 77-08% ackd Ceunrs sevare second- end third Gegree
burrs of skin on short cComMact and i very injurious 1o the eyes.
$.10 Odor Threshoid: Grester than { mg/m?* 7.7 Moler Retio (Resctent to Product): Dats not evaiatie
S.11 fOUH Vadue: 80 mg/m® 78 Resctivity Group: 2
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TRICHLOROFLUOROMETHANE

TCF

10, HAZARD ASSESSMCNT COOE
(See Hazard Assessment Handbook)
A-CHy

11, HAZARD CLASSIFICATIONS

1.1 Code of Federst Reguiations:
Nod Eatnd
112 NAS Hazerd Rating foc Bufk Waler
Treneporiatior: Data not avattable
« 113 NFPA Hartard Claaification:
Dwia not avafabie

12, PHYSICAL AND CHEMICAL PROPERTIES

12,1 Physicel State ot 15°C and 1 atwe
Dsta oot avaiable
122 Molecular Weight Dsta not svedable
123 Bowing Point at 1 atm: Duta not avaiable
124 Freering Point: Data not available

125  Critical Temp : Date not
126 Critical Pressure: Dats not available
127 Specific Gravity: Datla not avalabie
128 Uquid Surfece Tenston: Dats not avaiadble
129 Uquid Water intecfaclal Tension:
Osts not svaiable
1210 Vepor (Gas) Spectfic Gruvity:
' Dats not avariable
12,1t Rstio of Specific Heats of Vapor (Ges}:
Osta not avadable
12.12 Latent Hest of Vaportzation
Deta not aveiable
1213 Heat of Combustion: Data not avadable
12.14  Heat of Decomposition: Nt pertinent
1215 Heat of Sokution: Not pertinent
12.16  Hest of Polymerization: Not pertivent
12.25 Heet of Fusiom: Data not svadable
1226 Uimniting Vatue: Data 0ot svaiatie
1227 Reid Vepor Pressure: Data not avadahie

Common Synomyme Liquid Colortaan Odarinas §. TIRE HAZARDS
£11. Freon 11 6.1 Flaeh Polnt: Not flammable
Ganntron T1
Arcton § i . 6.2 Flammable Limits In Al Not flammabie
lageon 11, Evkiman 11 Sicks in ""“".-F“""“'“ vapor 1 prockicad Boking nokd €3 Fie o Agente: Not
b A : §.4 Fie Extioguishing Agents Not 1o be
Ueed: Not pactinent
Slon drcharga d posadbia Keop pwopie awny. 4.5 Special Harmds of Combustion
:;0" ':"";'c‘ - ‘gmw sariet . Products: Froduces irritating end toxic
mte ramova ma
Hiordy tocal huatth Ad pORON CoMtrol agancias products when heatad o dacomposttion
fempwratuwes.
€6 Behavior In Fire: Not pertinent
6.7  ignition Tempereture: Not flemmable
6.8 Electricel Haxaed: Noi pertinent
flamaabia )
POISONOUS GASES MAY BE PRIODUCED IN FIRIE. ¢9  Buming Rate: Not flammabie
Wear gnqgics and st contamad braathing apnareius 6.1 Adinbatic Fleme Temperaturs:
Data not evallabie
6.11  Stoichiometric Alr to Fuel Ratio:
Flre Data not svelabie
€.12 Flame Temperature: Data not avellabia
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR . ) § 7.t Reactivity With Water: Na reaction
N inhated, wit cause dizziness or ditficutt braathing -
Move (C frash av 72 y weith No
it bresthng has stopp=d. grve eridicial respraton roaction
H breattwag s cWthicult, gva orygan 73 StabMty During Transport Stable
uauIp 7.4 Neutrefiring Agents for Acids end
Not harmful Caustics: Not pertioent
75 Polymerizatiors Not pertinent
Exposure 7.8 Inhibtior of Potymedzation:
Not pertinent
7.7 Motar Ratio (Reactant to
Product) Date not avelabie
7.8 Reactivity Group: Dala not avallable
Not haratiul 10 squatc Me.
water May be dangerous il # entars water inlakes.
Notity locat heatth and wildis officials.
Pollution Netly cperators of nearby water mtakes.
1. RESPONSE TQ DISCHARGE 2 LABEL 8 WATER POLLUTION
(See “ Hy } 2.1 Category: None L1 Aquatic Toxictty:
Shoutd be removed 22 Ctass: Not pertinent None
Chemical and phrysicsl trestment 82 Wsterfowl Toxicity: None
0.3 Biological Oxygen Demand (8OO}
None
8.4 Food Chain Concentration Potentist
Nono '
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Competibiity Clase: Not fisted 4.1 Physical State (s shipped): Liquid -
3.2 Formute: CFCIx 4.2 Color: Colortass
3.3 1MO/UN Designation: Not ksted 43 Odor: Odorless: weak chiorinated sotvent
3.4 COT iD Ko Dsta not aveisbla
3.5 CAS Registry Ho: 75694
5. HEALTH HAZARDS 9. SHIPPING INFORMATION
$.1  Personal A ﬁ-va a1 T fubbar gloves: monogaggias 9.1 Gredes of Purity: Technical
sz Sy q Exp ing q 10% in 2w wifl causa 92 Storege Temperature: Ambieni
dzromss end drowsinens. Comad with tsaues mey casuse frostbite. 9.3 nert Atnosphere: No requrement
S.3  Treatment of Expoeure: INHALATION: (amave vickm to non-contaminated arsa and aooty 9.4 Ventiog: Safety retel

ertificial respiration if breathing has stoppad. cafl & physs Y. Oxygan may
be utiized. SKIN: # frostbite has occurred. flush srezs with warm water

S.4  Tiveshod Umit Vaive: 1000 ppm

$.5  Short Term Inhalation Uimnits: Data not evailable

S ToricHy by Ingestionr: Dela not evaiistia
§.7  Late Toxicity: Dsta not svadable

548 Vapor (Ga) hritent Chrarectertstics: Non-writating
5. Udquid or Sofid irrftent Cheractecdistics: May causs frostbite

5.10 Odor Threshoid: Dats not svedatia
$.1%  tOLH Vetue: Date not avedable

NOTES
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AMERICAN COLLOID COMPANY

One North Arlinglon e 1500 West Shure Drive
Arlington Heights, llinois 60004-1434 e USA
(312) 392-4600 o TelexITT 4330321
Fax(312) 506-6199

51601
51401
Page 2 of 3
PRODUCT NAME: 1/4'* VOLCLAY TABLETS
S8ection IIIX PHYSICAL/CHEMICAL CHARACTERISTICS
Boiling Point - Not Applicable Specific Gravity (Hzo = 1) - 2.5
Vapor Pressure (mm Hg.) - Not Applicable Melting Point - Not Applicable
Vapor Density (AIR = 1) - Not Applicable Evaporation Rate (Butyl Acetate = 1) - Not Applicable
Solubility in Water - Negligible
Appearance and Odor - Pale grey to buff tablets, odorless
Section IV FIRE AND EXPLOSION HAZARD DATA
Flash Point (Method Used) - Not Applicable
Flammable Limits - Not Applicable LEL- - UEL- -
Extinguishing Media - Not Applicable
Special Fire Fighting Procedures - Inorganic Mineral/Non-Flammable

Unusual fire and Explosion Hazards - Not Applicable

‘Section V REACTIVITY DATA

Stability Unstable - Conditions to Avoid - None Known
Stable - X ’

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

Hazardous Polymerization May Occur - Conditions to Avoid - None Known
~:: Will Not Occur - X

Section VI HEALTH HAZARD DATA

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

Health Hazards (Acute and Chronic) - May cause delayed réspiratory disease if dust inhaled over a
protonged 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 Exposise - Individuals with putmonary 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
|
l f , MONSANTO COMPANY
- 800 N. LINDBERGH BLVD,
‘ MONSANTO PRODUCT NAME ST. LOUIS, MO 63167
1 TRISODIUM PHOSPHATE Emergency Piane o
(TSP CRYSTALLINE) 314-694-1000
PRODUCT IDENTIFICATION
Synonym(s): TSP/C; Trisodium orthophosphate; Sodium phosphate, tribasic;
- Trisodium phosphate dodecahydrate .
Chemical Name: . Phosphoric acid, trisodium salt
1
Chemical Formula: NayPO, « 12H,0 « 1/4 NaOH (approximatBiy)
Chemlcal Family: Phosphate salts
CAS No.: 10101-89-0
TSCA Inventory: 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 Substancas
Control Act (TSCA), trisodium phosphate crystalline was reported
as anhydrous with the CAS No. 7601-54-9,
3. DOT Proper Shipping '
Name: Sodium Phosphate, Tribasic (see Note below)
DOT Hazard Class/
1.D. No.: ORM-E/NAS148
‘ DOT Label(s): Not Applicable

U.S. Surface Freight _
Classification: Trisodium Phosphate

Reportable Quantity (RQ)
Under U.S. EPA CERCLA
Regulations: 5,000 ibs.

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
(29 CFFZ,1910.1200):

_ Trisodium phosphate crystalline, CAS Reg. No. 10101-89-0
Note: Packages containing less than 5,000 Ibs. are not regulated.

. WARNING STATEMENTS

DANGER!
CAUSES BURNS TO EYES
CAUSES' [RRITATION TO EYES AND SKIN

VIV AL34VS TVIHILVYIN
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Monsa Nt0 MATERIAL SAFETY DATA Page 2 of 4

PRECAUTIONARY MEASURES

°

Do not get in eyes, on skin, on clothing.
Avoid breathing dust.

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.

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

OCCUPATIONAL CONTROL PROCEDURES

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

Skin Protection: Wear iapprppriate impervious gloves and protective clothing to prevent skin
contatt. Launder contaminated clothing and clean protective equipment before
reuse.

Respiratory '

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

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

Alrborne Exposure
Limits:

s=° 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/m?; Respirable 5 mg/m?
ACGIH TLV®/TWA: Total 10 mg/m?; Respirable 5 mg/m®

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

MATE HI. SAFETY DATA Trisodium Phosphate Cry‘/me

Materlals to Avoid: 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,

Hazardous Decomposition

Products: None.

Hazardous Polymerization:  Does not occur.
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Monsant'o MATERIAL SAFETY DATA | Page 3 of 4
- HEALTH EFFECTS SUMMARY ‘

The following information presents both human experience and the results of scientific experiments
used by qualifieg experts 1o assess the effects of trisodium phosphate crystalline on the health of
industrially exposed individuals and to support the Precautionary Statements and Occupational Control

Procedures recommended in this document. To avoid misunderstanding, the data provided in this
section should be interpreted by individuals trained in evaluation of this type of information.

Human Experlence

Inhalation and dermal contact are expected to be the primary routes of occupational exposure to
trisodium phosphate crystalline. Trisodiumn 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 material

has not been reported to cause significant adverse human health effects when recommended safety
precautions are followed.

Toxicological Data

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

- Oral LD, (Rat): 6,500 mg/kg, Practically Nontoxic
Dermal LD, (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

Trisodium phosphate produced no increase In chromosomal aberrations or recessive lethal mutations
in assays using Drosophila melanogaster.

PHYSICAL DATA

Appearance and QOdor: White, crystalline, free-flowing granules or powder: odorless
PH (1% solution @ 25°C): 12

Bulk Density (Ibs./cu. ft.):  Powder 61-65
Granular  58-64

Solubliity (g/100 g H,0)
(Anhydrous Salt Basis): 11.6 i 25°C
17.5 @ 40°C
35.3 @ 60°C
61.3 @ 80°C
84.5 @ 100°C

Note: These physical data are typical values based on material tested but may vary from sample to sample.
Typical 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, §coop or vacuum up all spilled material, contaminated soil and other
contaminated material and placs 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 Page)
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auyieisAi) areydsots wriposisy




—
\

‘ Monsanto MATERIAL SAFETY DATA Page 4 of 4
| SPILL, LEAK & DISPOSAL INFORMATION (Continued) '
| ‘ Sodium phosphata, 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 LCq, Bluegill: 440 mg/l, Practically Nontoxic
96-hr LCsy Rainbow Trout: 260 mg/l, Practically Nontoxic

DATE: 10ri/85 SUPERSEDES: s/1/83
MSDS NO.: 010101890 '

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

Product Acceptability Coordinator
Detergent Materials

Monsanto Industrial Chemicals Co.
314-694-2096

(A Unit of Monsanto Company)

Although the information and recommendations set forth hersin (hereinaller “In-formation™) are presented in good falth and belisved to be
coirect as of the date hareof, Monsanto Company makes no representations as to the complelenass or accuracy thereof. Information is
supplied upon the condition that the persons receiving same will make their own determination as to its sultability for thair purposes prlor to
use. In no event will Monsanto Company be responsible for damages of any nalure whatsoevar resulling 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 HEREUNDER WITH RESPECT TO INFORMATION OR THE
PRODUCT TO WHICH INFORMATION REFERS.

[ ii‘\l bl AL LAISOAiULT F/lUb’fJHdlB b/y.:uduie
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TLVV is & rogistered fragemark of the Amecican Confernnca of Sovernmental Industrial Hygientsts (ACGIH).




(conoco) MATERIAL SAFETY DATA SHEET

I. - MATERIAL IDENTIFICATION

Name: Super Unleaded Gasoline CAS Reg. No.: Mixture

Conoco Product Code: 1420 - Transportation Emergency No.:
Synonyms: Automotive Unleaded Gasoline (800) 424-9300 (Chemtrec)
Chemical Family: Mixed Petroleum Hydrocarbons Product Information No.:
Manufacturer: Conoco Inc. (405) 767-6000

Address: P. 0. Box 1267, Ponca City, OK 74603

II. HAZARDOUS INGREDIENTS -~ -~ = - - -~ HAZARD DATA

Hazard Determination:
Health Effect Properties: '

Hydrocarbons (Aromatic and Potential to cause kidney toxicity and tumors

paraffinic hydrocarbons) of the liver, 'skin, and kidney in laboratory
animals.

Benzene (71-43-2) A few studies have indicated that workers exposed

many years to high concentrations of benzene
have a slightly higher incidence of leukemia.

Physical Effect Properties:
Product/Mixture: Class 1 A Flammable Liquid per NFPA Code No.
) 30-1984.

Appearahce and Odor: Red liquid; gasoline odor.

Boiling Range (Deg.F) 85-437 Specific Gravity (Hp0=1) 70-0.77
Vapor Pressure (mmHg) at 68F 275-475 % Volatile (by volume) 100
Solubility in Water Insoluble

IV. REACTIVITY DATA -

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)
Handie and store in accordance with NFPA procedure for Class I A Flammable Liquid.

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




V. 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 O Least - 0 Slight - 1 Moderate - 2
High - 3 Extreme - {

VI.TRANSPORTATION AND STORAGE -~ <=z iimwndvssint 0. 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.

ipping Paper Descripfion: Gasoline, flammable liquid, UN 1203.
Placard: Flammable.
D.0.T. Label: Flammable liquid.

OSHA Label: CAUTION: Minimize exposure. This product contains benzene and certaln
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
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.

e
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VII. HEALTH HAZARD INFORMATION (continued) """ *

Mouse skin painting studies have shown that unrefined petroleum distillates
having a boiling point of 120-TOOF, 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. 1If 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.




1X. 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 mlxtures.

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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;A2 GENERAL INFORMATION:

THADE NAME (COMMON NAME OR SYNONYM) UICAS NO. [JALLIEDPRAODUCT CO o
smlﬁ i.i Eiﬂ‘ . 7664.93-9

CHEMICAL NAME
Suifuric Acid

FORMULA MOLECULAR WEIGHT

7710993 wt. % H2504 in water 98 03

ADDRESS (No , STREET, CITY_STATE AND ZIP CUDE) e
ALLIED CHEMICAL
P.O.Box 1139R
Morristown, N_J. 07960

l’ﬁ)mAcr PHONE NUMBER ISSUED DATE REVISED TAT:
ii)«rec:or, Product Safety (201) 455.4157 June, 1980 July 108,

B RIRST;AID'MEASURES:

v EMERGENCY PHONE NUMRE:H 77
Skin o1 Eyes: Immediately flush with plenty of water continuing for at least 15 _ o (201) 455.2000
mmutes. Remove contaminated clothing. Continue flushing with water if medical

attention is not immediately available.

Ingestion: Drink large amounts of water {or milk if available) to dilute the acid. Do not induce vomiting.

Anhalstion: Remove to fresh air. Observe for possible delayed reaction. (f breaihing has stopped, give artificiaf respiration.
If breathing with difticulty, give oxygen, provided a qualified operator is available,

GET PROMPT MEDICAL ATTENTION for ingestion, inhalation, eye contact, irritation, or burns. Additional procedures are
outlined in References listed in Section J.

HEALTH

IiNwarATION - BN

Inhalation of fumes or acid must can cause irrtation or corrosive burns to the upper respiratory system, including nose,

mouth, and throat. Lung irritation and pulmonary edeina can also occur. LCrq (mist, animals): 20.60 mg/cu.m —Rc! [
HINGESTION - ———

I Can cause writation and corrosive burns to mauth, throat, and stomach. Can be fatal if swallowed.
| Applicable to dilute solutions: LDgq {rat): 2140 mg/kg — Reference (b).

SkIN - - =

v Can cause severe burns or irritation
i
{

iy ™~ e e )

Ligud cantact can cause trntation, cotneal burns, and conjunctivitis. Blindness ma

y result, or severe or permanent njury
Mist contact may irritate or burn Reference (l))

PEHAMINSIBUE CONCENTRATION AR ' T e ST BOWGicAr T T
i BHESECTION ) T mgfeum. {us HyS04) (OSHA)
TEV samne (ACGIHH)
DI AT HRONIC TOXICIT Y ST s e e e e e L
{1 Erosian of teeth, (2) desions, of (he sk, (3) tracheo bronchs
Helerenen (a)

tis, {(4) mouth milammation, (5) conpunclivitis, {HY gav::i

CC1r P36 s —— .

el # ememmee




4ZARDSACant),
FIRE AND EXPLOSION

WPOINT oc [AUTO IGNTTION OC | FUAMMABLE LiMiTs 1N AR (% BY VOL] ===
N £ mable TEMPERATURE
ot-iam Not applicable Not applicable
ITEEN CUP {JcLosep cup
UHUSUAL FIRE AND EXPLOSION HAZARDS - . ——
aLommable and potentially explosive hydrogen gas can te grnerated inside metal drums and storage tanks. Concentrated
‘1 {as sold} can ignite combustible materials on contact.

HQNS/PROCEDURES:

F1itt P TINGUISHING AGENTS RECOMMENDED T T -

‘Jse waler spray or other suitable agent for fires adjacent to non-leaking tanks or other containers of sulfuric acid.

FIREExTINGUISHING AGENTS TO AVOID

20 not use solid water streams near ruptured tanks or spills of sulfuric acid. Acid reacts violentl

y with water and can spatter
aliG onio pérsonnel.

“PEIAL (1RE FIGHTING PRECAUTIONS T
£t hngh temperatures, sulfuric acid mist or sulfur trioxide gas can be released from vent
‘s adued to concentrated sulfuric acid, violent spattering can occur,
appruved self-contained breathing apparatus with full facepiece and f
cantainers with water spray.

VENTILATION

ed or ruptured containers. It water
and considerable heat may be evolved. Wear NIOSH.
ull protective clothing. Cool non-leaking fire-exposed

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.

VORLIAL HANDLING ] ]

Keen sources of ignition away. Do not get in eyes, on skin, on clothin
ventilation and use protective equiprnent as outlined in Section E. Pro
t~liied). Do not add water to acid. When diluting, always add acid to wa
1 YRAGE

g- Do not breathe vapar or mist. Use with adequate
cedures are detailed in references listed in Section J
ter, using caution and proper agitation.

Liore o caol, well-ventilated area away from combustibles and reactive chemicals. Vent metal containers weekly or more
gau 'ty in hot weather to prevent hydrogen gas build-up. Diking of storage tanks is recommended.
SR LEAK

f2itute small spills or leaks cautiousty with plenty of water. Neutralize residue with alkali such as soda ash or lime. Adequate
vaetilation is required for soda ash due to release of carbon dioxide gas. No smoking in spill area. For major spills, keep un-
wrotected persons away. Protected persons should contain the acid by diking the spill with soil or clay. Recover the acid
of possible. {See Section 1 for disposal methods.} Attempt to keep out of sewer. Any release to the environment of these
nroducts may be subject to Federal and/or state reporting requirements. Check with appropriate agencies.

M)

VAL FRECAUTIONS/PROCE DURES/LABEL INSTRUCTIONS

Vagr may contain explosive hydrogen. To prevent igqition__of'th_is if present, smoking, flames, and sparks should not be
;.ermmitted in storage areas. Causes severe burns. Label signal word: DANGERT )

TLiPiHATORY PRCTECTION

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

“+{-contained breathing apparatus with full facepiece or supplied-air respirator with a full facepiece, helmet, or hood. —Ref-
erences (e, f, g).

v3 AND FACE

As 4 minimum, wear hard hat, chemical safety goggles, and full-face plastic shield. Do not wear contact lenses. For increased
wrotection, use supplied-air acid hood.

1A%NDY. ANMS, AND BODY

As 4 minimum, wear acid-resistant apron, protective clothing,

boots and gauntlet gloves for routine product use. For in-
tresed protection, include acid-resistant trousers and jacket.

A COTHING AND EQUIPMENT

tyewash and quick-drench shower facilities, protected from freezing, should be available wherever Sulfuric Acid is stored
o agedfled.

- ey L — T S ATV WY e L e o T
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PRYSICAL-DATA-

Nitro compounds, carbides, dienes, slcohols {when heated): cause explosions-Refs. (i, j, k). Oxidizing agents, such as chlorates

MATERIAL IS (AT NORMAL CONDITIONS): APPEARANCE AND ODOR
0% LIOUID {J SOLID - 0 GAS Oily, colorless to slightly yellow, clear'to turbid liquid. Odorless.
1 __ ; .
SPECIFIC GRAVITY : VAPOR DENSITY S
BOILING POINT *a. 193 °c {H30 = 1) *2a.1.706 {AIR = 1} '
b. 279 b. 1.835 Not applicable
i MELTING POINT c. 310 °c c. 1.842 :
P SULUBTLITY INWATER oH VAPOR PRESSURE -
; (% Ly Weight) {(mmHgar200CI0) - (PS1G1]
; Complete % solution: pH = 0.9 negligible @ ambient
i -
TYUAPORATION 1. o TE % VOLATILES BY VOLUME .
! {Butyi Acetate = 31 [ {Ether = 11 (] (At 20° C}) : a.60%e=77.7% HZSO/\
t ORo=Q3%
! ) Not applicable Not applicable b. 66%8e=93% H3S04
| c. 99% H,y504
L
TaTRBILITY CONDITIONS TO AVOID . . R
i : . . .
L UNSTABLE & STABLE Temperatures of 300°C or higher: yields sutfur trioxide
i gas, which is toxic, corrosive, and an oxidizer.
Ir;r"(_‘()MPATIEILITY (MATERIALS TO AVOIDI

and permanganates: cause fires and possibly explosions. Allyl compounds and aldehydes: undergo polymerization, possibly
vinlent—Ref. (i}, (continued, Section K).

ti . ARDOUS GECOMPOSITION PRODUCTS
! Suffur trioxide gas: sce above. Also this is a fire risk if in contact with organic materials.

IL‘A}AHoous POLYMERIZATION CONDITIONS TO AVOID

[} MAY OCCUR B8 WILL NOT OCCUR

H:%: SHAZARDOUS INGREDIENTS (MiXtites Dolvls

[ g i
MATERIAL OR COMPONENT/C.AS. # WT. % HAZARD DATA [SEE SECT

NOT APPLICABLE

Lo




ENVIRONMENTAL:

R GHADABILITY/AQUATIC TOXICITY

Aquaiic Toxicity:

i 24.5 ppm/24 hr fbluegili/lethal/fresh water .
i . 424 ppm/a8 hr./prawn/LCSO/salt water - '

. . e m— e —— — e ——— —— e ——— e e —_— e '_1:
traazanooussussTance? B0 7] 1F SO RLPORTABLE QUANTITY 21000 & (100% 5%504 40CFR
YES rU basis 116 117 i

AL LTE GISPGSAL METHODS (DISPOSER MUST COMPLY WITH FEDERAL.STATE AND LOCAL DISPGSAL OR OISCHARGE CAWS) e

'
e el s

Wasie sulfuric acid should be cautiously dituted with water and neutralized with an alkali. Neutralized waste must be disposed

]

! . . . . .

i 2t a accordance with applicable disposdl regulations. Waste may have to be disposed of by an approved contractor. (EPA
I . carrosive waste—=D002) applicable to the unneutralized acid). .

i -

14 A STATUS OF UNUSED MATCRIAL. «4:1_&:;___
E0A Hazardous Waste No. D002 (corrasive) if discarded 26122
Py rIS3THTE CONCENTRATION REFERTENCES ™ T - T e
i1l OSHA standard at 29 CFR 1910.1000 (1981},
i+ TLV from the ACGIH 1981 list, “Threshold Limit Values for Chemical Substances. L,
‘ Am. Cont. of Governmental Industrial Hygienists, Cincinnati 45202,
i
; TELULA - -
AELUUATONRY STANUARDS lo O.T.CLASSIFICATION ~ Corrosive material ]:9 CFR
; — -

efnEtal (3] Docurnentation of the Threshold Limit Values, 4th Edition, 1981, Am. Conf. of Governmenta! Hygienists,
‘Cincinnati 45202, -
(b) NIOSH, Registry of Toxic Effects of Chemical Substances, 1979, Accession #WS 556 00 000, PR81-154478,
. Nat. Tech. Info. Service, Springlield, VA 22161, :

{c) Allied Corporation wall chart.

i

H

i

!

1

j

OOT ID Number: UN 1830. ) . i
' !

i

i

|

l

|

(d} AMlied Corporation product infarmation bulletin. - !

+ REFERENCES~Ceneral (continued)

‘21 “Critenia for a Recommended Stancard. . . Occupational Expasure to Sulfuric Acid”, NIOSH U.S. Dept. of HYS, 1974,
P3233038, Nat. Tech. Iaio. Service, Springtield, VA 22161. ' :

1) NIDOSH/OSHA, “Pocket Guide to Chemical Hazards. . ., 1978.

igh "NIOSH/OSHA --Occupational Health Guidelines for Chemical Hazards—Sulfuric Acid™, 1978.

{") Allied Chemical Technical Service Report for storage and handling procedures.

vi NFPA Manual 4918, “Manual of Hazardous Chemical Reactions, 1975, Nat. Fire Protection Assoc., Boston 02210.
‘i) Allied Carporation Product Satety Data Sheet for Sodium Sulfite, 1982.

"«i Bretherick, L., Handbook of Reactive Chemical Hazards, 2nd €d., 1979, Butterworths, Boston.

1 C.REACTIVITY DATA -Incompatibility {continued)

Alzglis, amines, water, hydrated saits, carboxylic acid anhydrides, nitriles, olefinic organics, glycols, aqueous acids: cause
sirong exothermic reactions. —Refs. (i, k). Carbonates, cyanides, sulfides, sulfites, metals such as copper: yield toxic gases.

-Refs (j. k). Also for metals, see hydrogen generation, Section C. . l
information (hazards, precautions, first aid, etc.) is abbreviated. More detailed information is contained in references found in |
Sexction J. .

L This oroduct is not for food or drug use.

T T e e e - a——. ——————— . . —




'. PDRI-MIX CONCRETE CO. *
! MAILING ADDRESS: MANUFACTURING PLANTS:
6200 BRYANT STREET DENVER, COLORADO
DENVER, COLORADO 80221 (303) 4292111
GRAND JUNCTION, COLORADO ‘
(303)245-0058 v ALl T NUE 1S WALSS

Material Safety Data Sheet
[OSHA 29 CFR 1910.1200]

Product Name: PORTLAND CEMENT

_.—_—___..__..—_——_._—.-__.__—____.._.___.,_,__.___,

SECTION 1
Manufacturer's Name and Address Emergency Telephone Number
Dri-Mix Concrete Company (303) 429-2111
6200 Bryant Street
l. Denver, Colorade 80221 Information Telephone Number
{
Date of Preparation : (303) 429-2111

August 24, 1987

____,.,,..._-_..__..___..,_..___-—.———_—g.——————_..a_——

SECTION II -- HAZARDOUS INGREDIENTS/IDENTITY INFORMATION

Hazardous Compoments C.A.S. NO. OSHA PEL ACGIH TLV

Portland Cement Type I/1I 65997—15-1 50 mppef 10 mg/m3

(whgi?imay contain Crystalline 7631-86-9 0.1 mg/m3 as quartz 0.1 mg/ad)
ca

........_.-_——-—_..-__‘—-_..._.__-_-—.—____............___._,

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 . . Page 2
Product Name: FPORTLAND CEMENT :

SECTION IV —— FIRE AND EXPLOSION HAZARD DATA

Nouncombustible and not explosive.

SECTION V —- REACTIVITY DATA

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

Keep dry uantil used to preserve utility.

-~—_...——-.-_._——c——--——_____————..—_——-——..—_—

SECTION VI -- HEALTH HAZARD DATA
Exposure can affect the skia, the eyes, and mucous membranes.

Dust particles of reépirable aize dust from this product are hazardous to the
regpiratory 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
Ioterior 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 silicosis,
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.

Emerégnqy 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 coantaminated or wet.




Material Safety Data Sheet
Product Name: - PORTLAND CEMENT

e T

. SECTION VIIT —— CONTROL MEASURES

.In dusty enviroanments, the use of an OSHA, MSHA,
and tight fitting goggles is recommended.

Local exhaust can be used, if necessary, to control dust levels.
barrier creams or impervious gloves, boots,
from contact is recommended.
aad wvater.

Precautions must be
HEAT 1S SENSED.

or NIOSH approved respirator

The use of

and clothing to protect the skin
Following work, workers should shower with soap

observed because burns occur with little warning - LITTLE




ASBESTOS FACT SHEET
This fact sheet was prepared from Code of Federal Regulations 29.1910.1001

1. Substance ldentification

"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.

11. 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.

1Ml. 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.




V. 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 | Missile Facility. The
plan is designed for the S| 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 Regqulatory 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




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

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

e« "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 dueto 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: | ) 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-| ( 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 resuits 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 Sl 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 | 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 describedin 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
o 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 PERMIT!

LOCATION and DESCTRIPTION
of Confined Space

PURPOSE of Entry -

DEPARTMENT

Date
Time M
Expiration 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 unit
Purge - Flush and vent Lifelines
Ventilation Fire Extinguishers
Secure Area Lighting
Breathing Apparatus Protective Clothing
Resuscitator - Inhalator Respirator
Y Date Date Date Date Date
TEST(S) TO BE TAKEN e N M M M M M

(Valid for one 8-hour turn only) Permissible Entry Level 8 o
% of Oxygen -19.5% +21%
% of Lower Explosion Level Any % over 10
Carbon Monoxide 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.

INSTRUMENTS USED Name Type Indent. No.
SAFETY STANDBY PERSON(S) Name Ck. No.
YES O
NO O
Supv. Authorization ]
AMBULANCE
FIRE

(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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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

| represent that | 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 Il Employee:

Date of Accident:

Exact Location of Accident:

Project Name/Number:

Description of Accident:

Nature of lliness 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




U.S. ARMY ACCIDENT REPORT

For use of this torm, see AR 385-40, the proponent agency is OCSA

FOR USASC USE ONLY

Requirement Control Symbol

CS0CS-308

SECTION A - ACCIDENT INFORMATION

1. . CHECKONE 2. }g% lUl?lé l%ehﬁ;-ﬁanog Code) 3a. - UNIT NAME AND MILITARY ADDRESS .- 3b.  BRANCH (Armor, Infantry, etc.)
% ode of Uni awn AL TN i : : e < :
- [0 a - INITIAL Accugeni) g ) : E : ST
. [1 b. CHANGE
4. DATE OF AGCIDENT  '|5. TIMEOF .. 6./ “PERIOD OF . " | 7.7 - - ACCIDENT -18. . IF ONPOST, NAME OF 9. ' ACCIDENT OCCURRED
. ACCIDENT (Local . DAY.{Check " ' OCCURRED INSTALLATION/FACILITY DURING (Check one)
2. YR. b. MO. . DAY M:I:{ary Tl_ne) one) .. - {Check one) - . [J . Combat
; . X “[1.a.Day. -~ {3 a-"On Post RN .
Ob Nnghl YO Oﬂ Post - 1 b Non-Combat .

10. .. WERE EXPLOSIVES OR AMMUNIT!ON 11, EXACT LOCATION OF ACCIDENT (Dstanled enough fo Iocate site) (State type of locahon)
.. INVOLVED OR PRESENT? CE AL ) :
. Yes(See Instructton Book) : :
1 No - : §
SECTION B - PERSONNEL INFORMATION
12.  NAME (Last, First. Ml) 27. CLASSIFICATION AT TIME OF . 28." CAUSE OF INJURY/OCCUPATIONAL ILLNESS
" ACCIDENT (Check) s (Check the most serious)
a’ " Active Army a. Struck Against h. - Overexertion
13 SOClAL SECURITY NUMBER (SSN) 14. .0 AGE . - - -
o : e b.. © Army Civilian b.  Struck By i. " Exposure
c:: < Army Contractor ¢.. " 'Fell from Elevation oo Eﬁ(ie;nal Contact |
15. - SEX {Check} - 16.  RANK OR 17.°-MOS OR . - - -
0O a Male GRADE ‘ JQB SERIES, d. Nonappropnated Fund d..  Fell from Same Level k. . “Ingested ;'
O b  Female s {NAF) : , : '
5. ADDRESS (Use Offioral A o P - - e. - Caught In/ Under/ | . Inhaled
.~ ~AD {Use ficial Address for All Military or Governmen, : H . o
" Personnel (If different than block 3. add UIC.} e Other US. Military Between
' ) £ ROTG - f. .. Rubbed/abraded
g .Dependent g Bodily Reaction
NG h 29. BODY PART(S) AFFECTED :
- h.: (NGB Tech (Check primary) (No morethan 3} - <"
19 ‘DUTY sﬁfusA A;T ;TIME OF  }20. FLGHT sTATuS Chech ks NGRIDT v P
. B g g .
_ACCIDENT (Check one} . one} " > ec‘” S NGB ATC : a . Body (Genera) b FIUQQW
a. < OnDu a - Yes Lo ERTR
a ty ] ; - b. - Head q. o -beg UL
O b Off Duty O b..No k. =+ NGB ADSW
- . — ¢. - Forehead 1. Knee
21... CONTINUQUS DUTY (hrs.) 22. HRS.SLEEP IN.LAST 24 L NGB AGR
Mﬂhour sleep) e . 2 d.. Eyes s.  Ankle
o m. - NGB ADT -
e Nose L Foot
23.  DAYS LOST (Est. no. of days | 24.. DAYS HOSPITALIZED n.. USARIDT —
lost from work: not counting {Est. no. of days . ¥ % J u Toes
day of injury. Bed restion hospitalized receiving T o JBW :
quartess.) treatment: nof for o. USAR AT - -
observation onfy.} — g~ Neck v.. . OTHER (Specify}
Ea p.. 7 USAR ADT '
N P . - . — h.  Trunk
25. . DAYS OF RESTRICTED WORK ACTIVITY (Est. number of days q. - Y -
- person cannot perform regular duties; light duty/profile.) g+ . USAR FTM i Chest
1. “Foreign Nat. Direct Hire -
- i Heart
-:26." . SEVERITY OF ILLNESS/ANJURY (Check One) s. Foreign Nat. indirect Hire -
k. Back
a. Fatal. t. - Foreign Nat. KATUSA = - .=~
- { Shoulder
b. Permanent Tota! Disability. Person can never u. - Foreign Mil. Attached to the -
again do gainful work. U.S. ARMY m. Am
¢. ° Permanent Partial Disability. Person luses or V. Public n Wrist
can never again use a body part.
- — w Not reported 0. - Hand
d. Days Away from Work. Person misses one or S : .
more workdays; bed rest/on quarters. E
30. TYPE OF INJURY/ILLNESS (Check the maost serious)
e. . Restricted Work Activity. Person is temporarily
unable to perform regular duties; light duty/profile. a. Burns (Chemical) h Abrasions o.  Frostbite
{. First Aid Only Person has one-time treatment b Burns (Thermal) 1 Concussion p.  Heat Stroke
of minor injury. {No fost work days.)
c. Amputation i Sprain/Strain q Heat Exhaustion
-No Injury.
d. Decompression Sickness K Cuts/Lacerations Noise Injury/liiness
/ e. Asphyxiélion (Suffocation) 8 Contusion /
. f. . Fractures m. Puncture Wound
g - Dislocation n. . Hernia, Rupture

DA FORM 285, JAN 92
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SECTION B - PERSONNEL INFORMATION (Continued)

31. Person's action(s) at time of accident (Check one and explain in Block 32.)

a. Saoldiering i Test/Study/Experiments s, Fabricating aa. Hobbies

b. Combat Soldiering k. Educational 1. Handling Material/Passengers bb. Passenger

c.  Physical Training 1.~ Inlormation and Arts u. . Janitorial/ i cc. Human movement

Housekeeping/

d. - Weapons Firing m. . Food and Drug Inspection Grounds Keeping dd. Horseplay

e. Engineering or Construction n. Laundry/Dry Cleaning Services Y Food/Drink Preparations . ee. Bystanding/spectating

f. Communications o. Pest/Plant Control w Supervisory tt. Persanal Hygiene/Food/Drink
Consumption/Sleeping

g. Security/taw Enforcement p. Operating Vehicle or Vessel X. Otlice
Parachuting (See Instructions)

h. Fire Fighting q. Handling Animal y. Counseling/Advisory

i Patient Care (People/Animals) r. Maintenance/Repair/Servicing 2 Sports MM//

32. SPECIFIC DESCRIPTION OF ACTIVITY/TASK

33. ON FIELD EXERCISE (Check one) 34.  ACTIVITY PART OF 35. Type of training faéility being used {Check one)
: TACTICAL TRAINING?
[0 a Yes (if YES, specify (Check one)
name of exercise.) ’ a. - Garrison : . d. - NTC . g. ' Std. range
0 b No 0 a Yes : tacility/ live tire
b. Local training area e. JRTC
[ b. No h.. . Other (Specily)
' ¢ Major training area - f.  CMTC - - :
36. Type of training participating in at the time of accident 37. Last time individual received training prior to accident on activity specified
{Checkispeciy) in biock 31? {Check onej
a.  School (Specify) a. . 0-3months e 1-2years
Unit —)I l U] Platuon' {2) Crew l l {3) iIndividual b. 3-6 months t. - More than 2 years
¢. - On-the-job training d. . Other (Specify) c. 6-9months g. Never
d. '9-12 months s h.~ 'Not applicable
38. ' Required protective equipment 39. ° INDIVIDUAL LICENSED TO OPERATE VEHICLE/EQUIPMENT? (Check one)
- AVAILABLE? USED? O a Yes {0 b Ne 0O c NA
CHECK APPROPRIATE BLOCK(S}) N/A
ves | no | ves | no 40. DID ALCOHOL CAUSE/CONTRIBUTE TO THIS ACCIDENT? (Check one)
a. - Seat belt O a  Yes 0 b~ No [0 c¢  Unknown
b Helmet 41, it drugs caused/ contributed to 42. = Were vision enhancement devices being
) mls accident, check appropriate used? {Check appropriate block.)
lock.
C. Goggles/glasses
a. Prescription a. Yes (Specify type/model in ¢ and d.)
d.. Gloves —
b.  lllegal b.- ~No
e Ear plugs -
c.  Qver-the-counter ¢ TYPE d.  MODEL
f Other (Specify)
d. None
43. Standard/Reference covering activity/task 44. WAS ACTIVITY/TASK PERFORMED 1AW STANDARD/REFERENCE? (Check one)
a. Soldier's Manual (Task No.) O a. ‘Yes 1 b.. No (if NO, complete blocks 46-47.)
b. CTT (Task No.) 45.  DID INDIVIDUAL MAKE A MISTAKE? (Gheck one}
c. AR/TM/FM (Specify) a. Yes (If YES, complete blocks 46-47.)
d Ssop l I e Nane (Go to block 45.) Z /// // / // / // / / %

46. . What was the mistake? How was the activitytask performed incorrectly? (Explain below.)

47.  Why was mistake made/activity performed incorrectly? (Check the most important reason and specify in Biock 63.}

a. inadequate schoal training (content/amount) 1 In a hurry k. inadequale services

b. Inadequate unit training (content/amount) Q. Poor/bad atlilude I improper equipment design

c. inadequate on-the-job training (contenliamount) h Lack of restisieep m.  Inadequate writlen procedures (AR, TM SOP)
d.. Fear/ excitement i Effects ot alcoholdrugs n. Improper supervision

e. QOverconfident in own/others abilities j- Inadequate tacifities o. Other (Specify in narrative)

PAGE 2, DA FORM 285, JAN 92




SECTION B - PERSONNEL INFORMATION (Contmued)

-

48 Time li od bﬁ this vehicl '(é[iei;k:oheg (o LIS ‘l‘olal AMY d"vmg mlleage (Check one)

50.Total time in unit (Check one) . i

‘ ,, Less than 1000 mlles

4,000 -'5,ooo miles

“Over two yea;s'f ©--5,000 ;\1'6 000 mil Over one year -5 =

/////////////////////////////////

51. ~ WHICH ITEM FROM SECTION C APPLIES TO THE INDIVIDUAL NAMED IN BLOCK 12‘7 (Th/s is needed m order o relale the pelson in block 12 to the
equipmentivehicle below.) f 3 ;

0 hemA o D ltemB

s Unhcensed :  ' e N "Over10000 miles *

SECTION C - PROPERTY/MATERIAL INVOLVED (Whether Damaged or Not)

ITEM A ITEM B ITEM C

52. Type of item
53. Model numbet
54. Ownershup (DOD, DA, POV. Urut. Person)
55. Dollar cost of damage.
56. Raollover protection system installed? O Yes O No 0O NaA O Yes 0 No O Na 0O Yes 0 No O NA
57. Was this item being towed? O Yes [ Ne O NA 03 ves O No O NA {0 ves 0 No 0O NA
58. If towed, enter letter for item doing towing
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 wilth moving vehicle 7 - Ran off the road
2 - Going forward and collided with parked vehicle 8 - Jackknifed
3 - Collision while backing g - Going forward and rear-ended moving vehicle
4 - Collision with pedestrian 10 - Going forward and rear-ended parked vehicle
5 - Collision with object (other than vehicle/pedestrian 11 - Collision while turning
6- Overturned 12- Other (Specify)

60. Component/Part that Failed/Malfunctioned (Complete this section if a materiel farlure/malfunction causedi/contributed to the accident.)

ITEM A ITEM B ITEM C

a. National Stock Number

b. Part Number

c. Describe Part

d. Manufacturer's Identification Code

e. EIR/QDR Number

61 How/Why Part Maltunctioned {Select code from HOW WHY HOW WHY HOW WHY
“How" list below and enter (n first block; select code
from “Why" list and enter in second block.}

How Part Failed/Malfunctioned Codes Why Part Failed/Malfunctioned Codes

1 Overheated/burned/melted 9 - Twisted/torqued 1 - Improper equipment design

2 - Froze (temperature) 10 - Comprassed/ht/punctured 2 - Inadequate mantenanco

3 - Obstructed/pinched/clogged 11 - Benvwarped 3 - Inadequate manufacture of equipment

4 - Vibrated 12 - Sheared/cut 4 - Inadequate written procedures (AR, TM, SOP)

5 - Rubbed/worr/frayed 13 - Decayed/decomposed 5 - Improper supervision

6 - Corroded/rusted/pitted 14 - Electric current action 6 - Unknown

7 - Overpressured/burst 15 - Unknown/Other 7 - Other (Specify in narrative)

8 - Pulled/stretched Blank - Not reported
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SECTION D - ENVIRONMENTAL CONDITIONS INVOLVED

62. Environmental conditions. (Check environmental conditions present and indicate if condition causedicontributed to the accident.)

PRESENT CoiliﬁlsBEUD‘liED CONDITION PRESEN1 COS\I?’lF;IISBEU[?;ED CONDITION
a.  Clear/dry; visibility unlimited k Wind gust/turbulence
b Bright, glare l. Vibrate, shimmy, sway, shake
c Dark, dim m.  Radation, laser, sunhght
d. Fog, condensation, trost n Holes, rocky rough, rutted, uneven
e Mist, rain, sleet, hail 0. Inctined/steep
f. Snow, ice p Slippery (not due to precip:lé:/()r})
g. Dust, tumes, gasses, smoke, vapors Q. Awr pressure (bends. decompression, altitude, hypoxia)
h Noise, bang, static f. Lightning, static electricity, ground
1. Temperature/humidity (cold, heat) s.  OTHER (Specilfy)
). Storm, hurricane, tornado

SECTION E - ACCIDENT DESCRIPTION/NARRATIVE (From blocks 10, 47)

63. . GIVE THE SEQUENCE OF EVENTS THAT AMPLlFY/EXPLAlN WHAT HAPI"-’ENEDA LEADING UP TG AND INCLUDING THE ACC_IDENT. (Explain why accident hyappened.) .

64a. PRINTED/TYPED NAME OF PERSON COMPLETING THIS REPORT . 64b. RANK . 64c. TITLE

64d. SIGNATURE © [+

6de. DATE OF SIGNATURE 64t. TELEPHONE NO. =
(YYIMMIDD) . e .
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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 8

{YY/MM

66d.’ DAT% OF SIGNATURE

66e. . TELEPHONE NO.

a... TYPED NAME

SIGNATURE -

c. - TITLE : 3 d. - ‘RANK /DATE’

67"

69

SECTION G - SAFETY OFFICE USE ONLY

70. LOCAL REPORT NO.

710 '"MACOM

72. Accident type (Check choice)

a... ‘Ammy Motor Vehicle

“Other Army Vehicle

0. .Personal injury - Other

-4 b.""" Army Combat Vehicle

“Fire™

p.. . Property Damaée - Other

c. --“Army Operated Vehicle

Chemical Agent

Q. POV - On Official Business "

d.: POV - Not on Official Business

Bcploélve r.. - Space
e... _Méri;fe DM!“Q: - Missile 2 o Commerc:al Carrier/T! ransponanon
£ Matine Underway " Radiation ’ /
g.  Marine Not Underway Nuclear /é

73.  NAME OF SAFETY POINT OF CONTACT (POC)

74. 'PHONE NO. OF SAFETY OFFICE POC o
(AUTOVON Comme(c:al Etc) .- -

SAFETY OFFICE (YYIMMIDD)

DATE REPORT COMPLETED BY

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
investigale 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 sheel of paper and attached to the
report. ltems listed below are keyed to the block
numbers of DA Form 285, May 91. Htems 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,
1/17 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 b, depending on the
location of the accident.

8. If item a is checked, state name of post or

installation (e.g., Ft. Bragg, NC; Federal Center,
‘uama, 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
resuft of such fire/action. This includes direct
preparation for combat, actual combat, or
redepioyment from a combat theater.

10. Check “Yes” of explosives (C-4, TNT),
ammunition, or pyrotechnics were nvolved 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.
“Involved”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., E5/SGT,
O3/CPT, GS-11, WG-8). Complete for all
Government personnel.

17. Enter individual's full MOS/Job Series (e.g.,
54E£20. 11840, GS-301).

18. Provide individual’s full Military address for
all Government personnel. It this address is not
the same as that in Block 3a, provide the unit
ulC.

21. State how many continuous hours without

eep this individual was on-duty prior to the
cident.
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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
(inpatient/admitted) receiving treatment. Days
hospitalized for “observation only” are not
reported.

25. State the estimated number of days this
individual will not be able to perform his or her
regular duties (light duty, profile).

26. Check appropriate block. {f more than one
applies, check the most severe.

28. For this individual's “mosl severe injury”,
check the appropriate block(s) (no more than 3)
that indicate the cause of the injury.

29. Number the body part(s) most seriously
injured (no more than 3) in their order of priority
(the most serious first). Be as specific as
possible.

30. For each body part numbered in block 29,
place a corresponding number to indicate the type
of injury received (select only the most serious).

31. Check the appropriate block that best
describes the individual’s action at the time of the
accident. If Block 31gg is checked, complete
Blocks 76 and 77 of Section H, as indicated by
these instructions.

32. Provide a short but detaled explanation of
the item checked in Block 37.

Note: For this report, the following definitions
apply:
Tacticat Training - Traning in a field environ-

ment thal uses or develops combatl or combat
support skills.

Field Exercise and Tactical Training - This
begins when the individuat 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-PVSS5A).

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 1o the piece
of equipment associated with the person in Block
12 (e.g., SGT Adams was driving the “at-fault”
HMMWV; his name will be in Block 12, and his
vehicle will be Item a in Section C below).

SECTION C - Property/Material Involved

Complete Blocks 52-59 on each piece of
property or item of equipment involved in the
accident (whether damaged or not). Include
Army and non-Army, as well as eguipment
whose use or misuse contributed to the accident.
Include up to 3 items of equipment on the initial
form. Use addilional bltank sheets of paper for
other equipment if necessary, continuing letler
sequence (e.g., A B. C, D, and E).

52. Type of equipment (e.g.. sedan,
generator).

53. Full military equipment model number or
civilian make (e.g., M109A2, M60A2, Ford
Taurus, M16 Rifle).

truck,

55. Estmated cost of 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 tem was being towed
at the time of the accident.

58. If Block 57 is “yes”, indicate which item was
doing the towing.

60. Complete for each component or part whose
failure or malfunction contributed to the accident.
Inciude 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 (Comparny.
Battalion, Division, etc.) is determined by either
the major Army command (MACOM) or instaliation
policy.

65. Fully describe all actions taken, planned, or
recommended to eliminate the cause(s) of this
accident.  Actions should be tdentified 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
tnformation

This section 1s for use by the U.S. Army Safety
Center, MACOMs, or interested salety offices .lo
obtain addimional “Special InteresVSupplemental
Information” on this accident as needed (e.g., M1
tank fires, tactical parachute accidents, elc.).
Blocks 76 and 77 have been designated for
collection of supplemental information on
parachuting accidents.

Blocks 76 and 77. Hf Block 31gg was checked,
provide the following supplemental information tor
each individual:

a. Name of umper;

b.  Jumper height;

c.  Jumper weight;

d. Type of jump (static line, non-
tactical; static line, mass technical; freefall.
non-tactical; freefall, 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 posiion in stick and door
exited;

k. Time pre-jump conducted;

R Date of last jump and type of jump;

m. Number of previous jumps;

n. Date graduated from basic airborne
training (year and month);

0. Type of aircraft;

p. Accident cause(s): lmproper exit, stalic
line injury, broken static line, parachute
malfunction, entanglement, lost or stolen arr,
oscillation, unstable position, dragged on DZ, tree
landing, drop zone hazard (specify), or other.




Environmental Monitoring

Description

Name(s): Project Name:
Date: Project Number:
Location:

Weather Conditions:

Estimated Wind Direction:

Estimated Wind Speed:

Background Level:

Location of Background Level:

On-Site Activities Conducted:

Combustible Gas Indicator:

Calorimetric Tubeé
(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:




I
i

MEDICAL DATA SHEET

This Medical Data Sheet will be completed by all on-site personnel and will be kept in
the Support Zone during the conduct of site operations. It is in no way a substitute for
the Medical Surveillance Program requirements consistent with the RI/FS Contractor
Health and Safety Program for Hazardous Waste Sites. This data sheet will accompany
any personnel when medical assistance is required or if transport to hospital facilities is
required. If more information is required, use the back of this sheet.

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 ( )




