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DISCLAIMER

E.C. Jordan has prepared this Health and Safety Plan using its professional
judgment and in accordance with its interpretation of the appropriate
regulations, current site understanding, and its established health and safety
protocols. It is the sole responsibility of the R.I. Contractor conducting the
work to review and revise this Health and Safety Plan in accordance with their
professional judgment and the specific means, methods, procedures, and
techniques of conducting the work it decides to utilize and the correspondingly
applicable federal, state, and local laws and regulatioms.

The R.I. Contractor shall defend, indemnify and hold E.C. Jordan Co. and its
employees and affiliates harmless from any and all claims or suits by employees
or agents of the R.I. Contractor or subcontractor, suppliers or vendors, whether
based on contract, warranty, tort including negligence, strict liability or
otherwise and irrespective of the coverages or amounts of Workers Compensation
paid by or on behalf of the R.I. Contractor or its subcontractors, or suppliers
or vendors.
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NOTICE

The views, opinions, and/or findings contained in this report are those of the
author(s) and should not be construed as an official Department of the Army
position, policy, or decision unless so designated by other documentation.

The use of trade names in this report does not constitute an official

endorsement or approval of the use of such commercial products. This report may
not be cited for purposes of advertisement.
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1.1 SCOPE AND PURPOSE

The Scope of Work as detailed in the Technical Plan (Data Item AO0O5) and
Sampling Design Plan (Data Item A004) for the Hamilton Army Airfield (HAA) is to
characterize known and potential envirommental problems at numerous sites by
conducting confirmation sampling or an Environmental Investigation/Alternatives
Assessment (EI/AA). Although HAA is not on the National Priorities List (NPL)
under the Comprehensive Environmental Response Compensation, and Liability Act
(CERCLA), the EI/AA will be conducted under the approach and terminology of a
Remedial Investigation and Feasibility Study (RI/FS).

This Health and Safety Plan (HASP) has been prepared in response to Task Order
12 of Contract DAAA15-88-D-0006 for Field Investigations at HAA. This HASP
addresses all those activities associated with the field program at HAA, and is
intended to meet the requirements found in 29 CFR 1910.120 and 29 CFR 1910.134.
An example respirator protection program which complies with 29 CFR 1910.134 is
presented in Appendix D. Compliance with this HASP is required of all
personnel, subcontractors, and vendors conducting the studies identified in the
HAA Technical Plan and Sampling Design Plan.

1.2 HEALTH AND SAFETY PERSONNEL

The following briefly describes the health and safety designations and general
responsibilities which will be employed for the HAA project.

1.2.]1 Health and Safety Officer

The EI/AA contractor’'s Health and Safety Officer (HSO) has the responsibility to
implement this site-specific HASP. The HSO will conduct safety inspections, and
investigate all accidents, illnesses, and incidents occurring on this site. The
HSO will also conduct safety briefings and site-specific training for on-site
persomnel. As necessary, the HSO will accompany all U.S. Environmental
Protection Agency (USEPA), Occupational Safety and Health Administration (OSHA),
or other governmental agency personnel visiting at the site in response to
health and safety issues. The HSO, in consultation with the Healrh and Safety
Manager (HSM), is responsible for updating and modifying this HASP as site or
environmental conditions change.

The HSO is vested with the authority to stop site operations (STOP WORK AUTHOR-
ITY) if he determines that an imminent health or safety hazard or other poten-
tially dangerous situation exists. The HSO is to immediately notify the HSM and
the United States Army Toxic and Hazardous Materials Agency (USATHAMA)
Contracting Officer’s Representative (COR) of any Stop Work Orders issued. The
HSO may also recommend to the HSM or Health and Safety Supervisor (HSS) that
investigation area authorization of individual site personnel be revoked for
health and/or safety causes.

4-90-88
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The HSO, through the HSM or the HSS, assures that all personnel entering the HAA
work areas are qualified for investigation area deployment in accordance with
29 CFR 1910.120.

1.2.2 Health and Safety Supervisor

The HSS is the Health and Safety Professional serving as the HSM's designee for
this project. As such, the HSS will be responsible for (1) approval of the
individuals chosen to serve as the site HSO for this field operation; (2) the
review and approval of the site-specific HASPs developed by the HSO as well as
any significant changes made over time to the site HASP; (3) overseeing the
daily efforts of the HSO; (4) resolving site disputes involving health and
safety issues; and (5) assuring the implementation of the HASP by the HSO. The
HSS also conducts safety inspection audits at 10 percent of the EI/AA
Contractors work sites. The HSS will notify the HSM of any Stop Work Orders
issued by an HSO.

1.2.3 Health and Safety Manager

The HSM in concurrence with USATHAMA has final authority to resolve health and
safety issues that are not resolved at the site or through the HSS, and has
overall responsibility for ensuring that the policies and procedures of this
HASP are implemented by the HSO. The HSM may delegate additional functions to
an HSS.

1.3 TRAINING

All personnel working in investigation areas must complete all the training
required by 29 CFR 1910.120. This training includes 40 hours of initial
training, three days of on-the-job training, 8-hour annual refresher training,
and, if acting in an on-site supervisory capacity, 8 hours of supervisory safety
training. Personnel without the required training will not be permitted to
enter the exclusion zone. Certificates of training will be on-site for each
person working in the investigation area.

4 URV

All personnel entering potentially contaminated areas of this site must be
medically qualified for the site assignment through a medical surveillance
program. This program provided by the contractor, consists of an initial
medical examination to establish the employee'’s general health profile and to
provide baseline laboratory data for later comparative study. The contents of
the physical exam include medical history, medical examination, vision,
audiometry, spirometry, and electrocardiogram. The laboratory analysis includes
hematology, blood chemistry, and urinalysis. Follow-up examinations are
conducted on an annual basis or more frequently if project assignments warrant
testing. Persomnel who have not received medical clearance will not be
permitted to work in the exclusion zone.

4-90-88



2.0 SITE CHARACTERIZATION AND ANALYSIS
2.1 SITE NAME, LOCATION, AND SIZE

HAA is located in Central California in the city of Novato, Marin County. The
combined army properties considered in the field program consist of
approximately 700 acres situated on the northwestern shore of San Pablo Bay,
approximately 22 miles north of San Francisco (Figure 2-1).

2.2 SITE HISTORY

The property for HAA was acquired from Marin County and private landowners in
1932. The original property was over 2,000 acres in size (Figure 2-2). HAA was
opened in 1934 as an Army Air Corps facility to train fighter and bomber pilots
and was known as Hamilton Field. Hamilton Field was used extensively during
World War II. 1In 1947, the base was transferred to the U.S. Air Force (USAF) as
part of the transfer of aircraft responsibilities from the Army to the USAF and
was renamed Hamilton Air Force Base (AFB). Hamilton AFB functioned until 1974,
when it was listed as excess property. In 1975, base command by military
personnel ceased and civilian managers commenced operation. However, shortly
thereafter the Department of Defense withdrew the housing area portion of the
base from the excess property listing and designated that portion as the
responsibility of the U.S. Navy. 1In 1976, the Army received permission from the
USAF to use the runway and other ancillary facilities for aircraft operation.

Also in 1976, the State of California determined that lands subject to tidal

action belong to the State. Consequently, the State of California claimed a

portion of the land outside the levees that encircle the site (referred to as
"State" properties in Figure 2-2).

From 1976 to 1983, a number of potential uses of the site were proposed by
government agencies and private developers. Some plans called for the
resumption of air traffic in a civilian capacity; for example, a regional
airport. Other plans called for inundating the area and creating an artificial
wetland. In 1983, the State courts accepted a plan that allowed for the
division of the site. The first property was given the installation number 6160
and included the airfield, a noncontiguous petroleum, oil, and lubricants (POL)
area, and other miscellaneous areas. Installation 6160 was transferred to the
Army in 1984. The second property was designated Installation 6200 and
consisted of three noncontiguous parcels. The three parcels are used primarily
for Army Reserve activities. Installation 6200 was transferred to the Army in
1976. The scope of the Base Closure Program originally included only
Installation 6160. Installation 6200 was added to the Enhanced Preliminary
Assessment (PA) at the request of USATHAMA. The combined properties
(Installations 6160 and 6200) total approximately 700 acres.

4-90-88
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The remaining property (not included in this report) consists of approximately
400 acres under the control of the U.S. Army and will be sold by the General
Service Administration (GSA). This property includes buffer zones that
currently belong to the State and small parcels that belong to the Novato School
District, U.S. Navy, and U.S. Coast Guard.

In March 1985, the GSA conducted an auction that resulted in a successful bid by
a private developer who wanted to develop light industry and residential housing
on the site. However, a landfill (known as Landfill 26) is located on the site,
which presented the potential for hazardous waste. Therefore, the U.S. Army
Corps of Engineers (USACE) decided that the sale should be halted pending
further investigation. Landfill 26, along with its buffer zone consisting of
approximately 47 acres of land, was subsequently removed from the sale property.
An RI/FS has been completed and a recommendation has been made to cap the
landfill and install a groundwater monitoring system. Plans are underway to
remediate this site. A subsequent interagency agreement between the USAF and
the USACE split the responsibility for resolving the hazardous waste issue at
Landfill 26. The USAF is responsible for payment of the investigations at the
site, and the USACE is responsible for ensuring that any investigations or
subsequent field efforts are properly executed.

The Enhanced PA, conducted by Roy F. Weston, Inc. (Weston), is the latest
investigation which addressed environmental conditions at Installations 6160 and
6200 (subsequently referred to as the base closure property or HAA). The
Enhanced PA included a site walkover, record review, and interviews with past
and present HAA personnel. No environmental sampling was conducted as part of
the assessment. Weston identified 12 "Environmentally Significant Operations
(ESOs)" or study areas and made recommendations for sampling or survey
activities at most of the study areas. Subsequent information obtained during
the preparation of project plans modified some of the recommendation made by
Weston. A description of each of the sites where field investigation will be
conducted is described below.

2.3 SITE DESCRIPTION

Based on information presented in the Enhanced PA and information gathered by
E.C. Jordan Co. (Jordan) during a site visit conducted subsequent to the PA, the
following 10 sites have been identified as requiring field investigations
(Figure 2-3):

Transformers

POL Area

Pump Station Area

Aircraft Maintenance Area/Storage Areas
Burn Pit

JP-4 Line

Revetment Area

0O 00O0OOO
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o East Levee Landfill
o Former Sewage Treatment Facility
0 Building 442

These study areas are presented as either property-wide investigations or
site-specific investigations. Property-wide investigations (Subsection 2.3.1)
include transformer sampling. All other investigations are presented as
site-specific investigations (Subsections 2.3.2.1 through 2.3.2.10).

-W [V

The following sections describe field investigation activities associated with
property-wide investigations for PCB transformers and radon.

2.3.1.1 Transformers. Field screening of HAA transformers for polychlorinated
biphenyl (PCB)-contaminated dielectric fluid will be necessary during RI

activities. If field screening indicates the presence of PCBs, a sample of the
cooling oil will be submitted for laboratory analyses. Woodward-Clyde
Consultants has tested many transformers on the base, but only 13 of these were
within the base closure property (Woodward-Clyde Consultants, 1987). Because
there is no other available information on transformers within base closure
property and because there are at least 29 additional transformers on base
closure property, further field screening for transformers with PCB-contaminated
dielectric fluid is necessary. Transformers already sampled during the
Woodward-Clyde survey will not be included in this survey. Those transformers
to be sampled during this FS survey are identified in the Sampling Design Plan.

2.3.2 Site-specific Investigations

2.3.2.1 POL Area. The POL Area at HAA consists of approximately 7.5 acres
located in the north-central part of the base (see Figure 2-3), approximately
1,000 feet southeast of Ammo Hill and at the base of Reservoir Hill. The POL
Area is surrounded by GSA Sale Area Property, including Landfill Number 26 to
the northwest. The northwestern end of the runway is located approximately
500 feet north of the POL Area. The ground surface at the POL Area is partly
paved and partly covered with gravel.

The POL Area contained 21 USTs and several ASTs previously used to store
aircraft fuel. The tanks are described in Subsections 2.3.2.1.1 through
2.3.2.1.5. Only one 25,000-gallon AST is currently operational. All of the
USTs and one AST were removed in 1986 by IT Corporation (ITC) as part of the POL
Area remediation contracted by the USACE. There are three vacant buildings
(Building Nos. 736, 737, and 738) at the POL Area which have been used for the
temporary storage of waste oil prior to removal by a refuse company.

Building 737 remains in use for this purpose. No staining or other evidence of
spills or releases was found in the vicinity of the building. Figure 2-4 shows
the locations of the former USTs, the former and existing ASTs, and the
buildings at the POL Area.

4-90-88
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An investigation and remediation of soils at the POL Area is currently being
conducted by the Omaha USACE. Therefore, the field program at the POL Area will
focus only on groundwater. A program consisting of boring, monitoring well
installation, and groundwater sampling will be conducted to assess groundwater
quality and investigate vertical and horizontal groundwater gradients, in-situ
hydraulic conductivities and geotechnical properties of the soils and bedrock at
the POL Area.

2.3.2.1.1 UST-1 through UST-20

Twenty of the USTs at the POL Area (UST-1 through UST-20) were located in
the southeast corner of the POL Area, arranged in two rows of 10 tanks each.
The tanks were supported by four 3-foot high concrete strip footings built
on the original grade. The tanks had been covered with 20 feet of soil and
formed a hill that blended into a natural rock outcrop on both the southeast
and southwest sides of the site. A water control pit and water separator
house (Building 717) were constructed on the ground directly above this UST
area. Each of the tanks were 25,000-gallons in size and contained JP-4 (jet
fuel).

In 1986, the USACE contracted for the removal of the POL tanks and
subsequent investigations of soils and groundwater in the area. The water
control pit, Building 717, and all 20 USTs and associated piping were
removed at that time. Eleven monitoring wells were placed downgradient of
the excavated area. Contaminated soils with up to 11,000 parts per million
(ppm) (489 ppm average) volatile fuel hydrocarbons (VFH) were documented
(ITC, 1984) in the following locations at the POL Areas:

below the removed tanks,

along the west boundary fence,

adjacent to the drainage ditch,

around the meter pad at the truck fill stand,

just outside of the west boundary fence near the drainage ditch,
at the sump that collected water from the water control pit,
adjacent to Building 715, and

under the upper road truck fill area.

0O 00O0OOOODO

Elevated levels of VFH were detected in groundwater samples, collected from
the ITC monitoring wells at the POL Area. MW-13, located immediately
downgradient of the UST-1 through UST-20 area contained 600 ppm VFH. Lower
concentrations of VFH (0.07 ppm to 1.0 ppm) were detected in MW-11, MW-12,
MW-14, and MW-15, all located downgradient of the UST-1 through 20 area.
MW-16, located immediately downgradient of the meter pad and several JP-4
lines, had 250 ppm VFH.

2.3.2.1.2 UST-21

UST-21 was a 750-gallon UST in the POL area formerly located 150 feet
northwest of USTs 1-20 (see Figure 2-4). The age and material of UST-21 is
unknown (Weston, 1990). The contents are thought to have been JP-4. UST-21
was removed by ITC as part of the POL remediation in 1986. No soil staining
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was observed upon excavation of the tank and VFH were not detected above

10 ppm in the soil samples collected from beneath the tank. Another sample
collected from the area was analyzed for organic lead, and none was detected
above the 0.3 ppm detection level. The excavation was backfilled with clean
material (Weston, 1990).

2.3.2.1.3 AST-1

AST-1 is an active 25,000-gallon JP-4 storage tank located immediately north
of the former location of USTs 1-20 (see Figure 2-4). This tank is used to

refuel the aircraft which currently use HAA. There have been no documented

spills or leaks from this tank.

2.3.2.1.4 AST-2

AST-2 was an 840,000-gallon JP-4 bulk storage tank which was located above
the POL Area on a ridge (Reservoir Hill) and was removed in 1986 (see
Figure 2-4). AST-2 received fuel through a 6-inch-diameter pipe and a pump
station located below the ridge near AST-1.

Leaks from AST-2 were known to have occurred, although there was not
evidence of soil discoloration beneath the tank during excavation.

Following tank removal, 10 trenches were dug to bedrock north and west of
where the tank had been located. A total of 27 soil samples were collected,
and of these, five samples contained VFHs at levels exceeding 1,000 ppm.

Two of the contaminated samples were collected from areas immediately
downgradient of a 3-inch-diameter drain valve located on the west side of
the tank, indicating that there had been a leak or spill from the drain
valve. The spill was thought to have been contained within the bermed area.
Five contaminated soil samples were collected near the concrete drain box,
located west of AST-2. Contaminated soils and clay-filled rock fractures
were not removed but were buried in place with clean material at the
direction of the USACE (Weston, 1990). Remediation of this area is
currently underway with a fall 1990 completion date.

2.3.2.1.5 AST-3

The area referred to as AST-3 includes several 55-gallon drums, a 600-gallon
AST, and a 2500-gallon AST, all of which are now reportedly empty (Weston,
1990). Also associated with AST-3 are approximately 10 55-gallon full drums
from Storage Area 2 which are stored in a concrete-lined truck ramp with no
drains. The drums are removed annually by an outside contractor (Weston,
1990). There have been no documented leaks or spills from any of the tanks
or drums referred to as AST-3.

2.3.2,2 Pump Station Area. The Pump Station Area is located on the east side

of HAA between Perimeter Road and the east levee (see Figure 2-3). It includes
Buildings 35, 39, 40, and 41, which house and support three stormwater pumps
used to pump runoff from HAA into San Pablo Bay.

4-90-88
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The stormwater pumps are located in Buildings 35, 39, and 40, with the pump in
Building 39 operating automatically and those in the other buildings operating
manually. An aboveground diesel storage tank is associated with each of the
three pumphouses (ASTs 5, 6, and 7) and an inactive UST is located immediately
north of Building 35. The UST is also assumed to have been used for diesel but
this could not be confirmed. Beneath the south end of AST 5, located adjacent
to Building 35, is a several-square-foot area of discolored soil and distressed
vegetation where a spill of diesel apparently occurred. There is staining at
the bases of ASTs 6 and 7 located adjacent to Buildings 39 and 40, respectively.
During their site visit, Jordan also observed a visibly stained soil stockpile
of approximately 75 cubic yards located on plastic sheeting adjacent to the
north side of Building 41. According to HAA, this material is fuel-contaminated
soil stockpiled during remediation of a leaking tank associated with one of the
pumphouses.

Storm runoff from HAA and surrounding areas is pumped to the tidal wetland area
east of the east levee via a separate outfall pipe for each stormwater pump.
Each outfall pipe discharges to a separate shallow depression in the wetland
that has been lined with concrete to minimize erosion. The combined discharge
capacity for the three pumps is greater than 100,000 gallons per minute.

No soil sampling or groundwater monitoring has been conducted in the vicinity of
the pumphouses. A program of surface and subsurface soil sampling, groundwater
monitoring, and sediment sampling in the pump discharge basins will be conducted
to characterize and determine the extent of contamination in this area.

2.3.2.3 Aircraft Maintenance Area/Storage Areas. The aircraft maintenance area

and associated storage areas are located at the southern end of HAA, adjacent to
a paved aircraft parking area (Figure 2-5). The area includes Building 86, the
adjacent aircraft maintenance areas, and four separate materials storage areas.
Aircraft maintenance, repair, and washing and the storage of maintenance fluids
are the main activities that have occurred in the area. The potential exists
for releases of aircraft-related oil, fuel, or cleaning solvents to have
occurred during these activities.

Although spills or releases have not been documented in this area, the
quantities of hazardous materials present and typical waste handling practices
of the past suggest that it is likely that releases have occurred. No previous
sampling has been conducted in the area.

A program consisting of borings, monitoring well installations and groundwater
sampling, surface soil sampling, surface water sampling, and storm drain
sediment sampling will be conducted to characterize and determine the extent of
contamination in these areas. A description of each study area is described
below.

2.3.2.3.1 Building 86

Building 86 is the last hanger on base closure property being used for the
maintenance of aircraft at HAA. Light maintenance of aircraft occurs inside
the hanger and in the adjacent areas. Two of the four materials storage
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areas are located next to Building 86. Storage Area 1 is located on the
northeast side of Building 86 and Storage Area 2 is located a short distance
southwest of the building. Pavement that is contiguous with the airfield
surrounds Building 86, but Storage Area 2 is located in a gravel area that
begins a short distance to the southwest. The hanger has a concrete floor
with trench floor drains, located at the bay doors, that discharge into the
storm sewer., Additional storm drains are located throughout the paved
aircraft parking area.

A flammable materials locker and at least one recirculating solvent parts
cleaner are located inside Building 86. The locker contains POL, paint, and
spray cans in one gallon or smaller containers and includes a well at the
bottom of the locker to contain potential spills. The parts cleaner uses
PD-680 solvent that is contained in an estimated 35-gallon tank within the
unit. The parts cleaner is reportedly used daily. Waste material from
activities at building 86 is taken to Storage Area 2 by Army personnel.

2.3,2,3.2 Storage Area 1

Storage Area 1, on the northeast side of Building 86, is a drum storage area
with nine 55-gallon drums placed horizontally on metal storage and
dispensing racks. The drums present during Jordan’'s site visit were labeled
as containing aircraft and engine cleaning compounds and PD-680 solvent
(Jordan, 1990). Drip pans were positioned under the drums to contain drips
and small spills but not the contents of an entire drum.

2.3.2.3.3 Storage Area 2

Storage Area 2, located southwest of Building 86, is a waste materials
storage area consisting of approximately 12 55-gallon drums and several
smaller containers. Stored materials include waste oil, waste fuel, and
other maintenance related fluids. The materials are currently stored within
a CONEX container that rests on a gravel surface and is surrounded by a
berm.

2.3.2.3.4 Storage Area 3

Storage Area 3, northeast of Building 94, is used for the storage of
maintenance-related fluids. Five metal CONEX containers are located on
broken asphalt pavement. The contents of the sheds (according to Weston
(1990)) are as follows:

0 POL and spray cans; largest container is 5 gallons; total material
estimated to be 100 to 150 galloms.

o Diesel and MoGas fuel in 5-gallon cans; 10 cans total.

o Paint, isopropyl alcohol; largest container 5 gallons; estimated
total material is 200 to 300 gallonms.
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o Paint, spray cans, ethyl glycol, denatured alcohol, naptha,
toluene, methyl ethyl ketone, corrosion resistant compound;
estimated total materials at 150 to 200 gallons.

o One 55-gallon drum cleaning compound.

2.3.2.3.5 Storage Area 4/Building 87

Storage Area 4, located just off the southeastern end of the aircraft
parking area, consists of Building 87, a small unnumbered building, and a
CONEX container. Building 87 is surrounded by 55-gallon drums on a gravel
surface. Contents of the 55-gallon drums are as follows: two 55-gallon
drums of PD-680; two 55-gallon drums of aircraft cleaning compound, and two
55-gallon drums of turbine engine cleaner. Several empty drums are also
present. Drip pans are present under drums to contain drips. Stains were
visible on the ground surface.

Building 87 has a concrete floor and no floor drain. No curb at the door
exists. The building is divided into two rooms by a cinderblock wall.
Flammables, mainly paint, are stored on one side of the building in
containers up to 5 gallons is size. Stored on the other side of the
building are oil, grease, antifreeze, solvent, and aircraft cleaning
compound in containers no larger than 5 gallons in size. Only packaged
(unopened) products are stored within this building. A metal CONEX is
located just north of Building 87 and contains approximately 15 5-gallon
cans of unleaded gasoline. No curb or other containment is provided. The
small, unnumbered, red wooden shed reportedly contains tires and parts.

2.3.2.4 Burn Pit. The burn pit is located in the east cornmer of the revetment
area at aircraft staging pad number 10 which is located approximately 400 feet
south of Perimeter Road (see Figure 2-3). The burn pit, approximately 100-feet
in diameter, is a paved pad. The adjacent unpaved areas appear to have been
impacted by site activities.

The burn pit was used for firefighter training activities from 1975 to 1987
(Weston, 1990). During that period, fuels and/or solvents as well as vehicles
were placed on the pad and burned to provide training. In 1987, the pit was
rebermed with clean fill, but no liner was installed, and the pit was never
used. The east side of the pad is stained black. Earth moving activities have
spread contaminated soil beyond the paved area. The pavement is broken by
expansion joints which may provide a migration pathway to the subsurface.

In June, 1986, three soil borings were drilled at the burn pit (Woodward-Clyde,
1987) (Figure 2-6). Boring HB-88 was drilled through the northwest side of the
pad to 11 feet below ground surface (bgs). Borings HB-89 and HB-90 were drilled
northeast and south of the pad, respectively, each to 10.5 feet bgs. HB-89 was
drilled through the black stain. Soil samples were collected at depths of 1, 3,
6, and 9 feet bgs in each boring, with the exception that no sample was taken at
9 feet bgs from HB-89. Soils were analyzed for petroleum hydrocarbons and
polynuclear aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs), and
13 metals. Sample HB-88-1 (at one foot bgs) contained high concentrations of

4-90-88
22. 2-13



3%

TAXIWAY
$ HB-88
HB-90
TEST BURN PIT
HB-89

LEGEND

SOIL BORING, COMPLETED

BY WCC IN 1985
SCALE IN FEET
P e —
0 50 100 HEALTH AND

FIGURE 2-6
BURN PIT SITE
SAFETY PLAN

HAMILTON ARMY AIRFIELD

6259-04

ECJORDANCQ ———



diesel #f1, kerosene, ethyl benzene, and toluene, as well as a lower
concentration of benzene. HB-89 and HB-90 contained high concentrations of
methylene chloride but no other organic compounds at all depths, with the
exception of HB-90-3 which instead contained kerosene. No PAHs were detected in
any of the samples. Thirteen of 19 metals analyzed were detected, with iron
being the highest in concentration. No metals were found at levels above
California Total Threshold Limit Concentrations (TTLCs).

Although soils have been investigated at this site, further soil
characterization is needed. No groundwater monitoring has been conducted. A
program of surface and subsurface soil sampling, monitoring well installations,
and groundwater quality investigation will be conducted at this site to
determine to what extent the soils and groundwater have been impacted.

2.3.2.5 JP-4 Line. The JP-4 fuel line enters the northeast corner of the base
from the unloading pier in the San Pablo Bay (see Figure 2-3). The 6-inch
inside diameter pipe runs underground along the northern property boundary,
immediately south of Perimeter Road, for approximately 6,500 feet to where it
turns to the southwest and crosses under the airfield runway. It ends at the
former POL area located off base-closure property approximately 500 feet
southeast of the existing POL area. The pipe runs above ground for
approximately 10 feet as it enters the culvert that runs beneath Perimeter Road
and the airfield and for approximately 50 feet at the pump station near the east
end of HAA. The pipeline has not been in use since 1975 and its installation
date is unknown (Weston, 1990).

No leaks or spills from the JP-4 line have been documented and no previous
investigations of the pipeline have been made. The JP-4 line is a concern
because of the potential for leakage of JP-4 fuel to soils and groundwater
anywhere along its length within the base-closure property. Leaking pipe joints
or general deterioration of the pipe could result in the release of contaminants
to the enviromment. It is not known if the pipeline was emptied when taken out
of service, but it is possible that some fuel remains in the line.

It is not known whether groundwater is anywhere in contact with the pipeline,
but groundwater is expected to exist within 10 feet of the ground surface in
this area.

The suspected contaminant associated with the pipeline, JP-4 jet fuel, is a
mixture of aviation gas (volatile hydrocarbons) and kerosene (semi- and
non-volatile components). Over time, the volatile components dissipate,
degrade, and migrate away from the source. The semi- and non-volatile
components are less mobile and degradable. The pipeline is essentially a long
linear potential source of contamination that is both mobile and immobile. No
soil or groundwater monitoring have been conducted at the site. A
ground-penetrating radar survey will be conducted in the area assumed to be
housing the pipeline in order to more precisely define the location and depth of
the pipeline. Soil gas samples will be taken along the length of the pipeline
to determine if leakage from the JP-4 line has occurred.
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2.3.2.6 Revetment Area. The revetment area occupies approximately 200 acres in
the eastern corner of HAA (Figure 2-7). It consists of 24 paved, circular

aircraft parking pads roughly 100 feet in diameter connected by taxiways. The
pads are spread out to reduce potential aircraft loses from an air assault. The
revetment area has been out of active service since 1974 (Weston, 1990).
Currently, the area is used during an annual air show, army drill sessions, and
police auto and cycle training.

As an active revetment area, routine aircraft maintenance was performed and,
according to interviews with past employees, waste oils were spilled onto the
ground (Weston, 1990). Mobile fuel trucks also refueled aircraft in the
revetment area. One enlarged pad (No. 6) was used as a jet engine test cell and
has a large bolt in the center to which engines were anchored. Another pad
(No. 10) was used as a burn pit for the purposes of fire training. A
description of that site, which is considered separately, is provided in
Subsection 2.3.2.5. In 1986, the taxiways were used to aerate soils removed
during various tank excavations. The taxiways were bermed and lined with
visqueen. Soils contaminated with petroleum hydrocarbons greater than 100 ppm
were spread 12 inches thick and physically manipulated and aerated until the
target level of 100 ppm total petroleum hydrocarbons (TPH) was achieved, and
then were used to backfill the tank excavations (Weston, 1990).

No previous investigations have been conducted at the revetment area (except at
the burn pit) beyond visual inspection during Jordan's site visit. Groundwater
flow directions and depth to water are not known, however, water was found at
approximately 9 feet in the three borings drilled at the burn pit. Depth to
bedrock is not known.

Because of potential fuel spills and suspected waste o0il dumping in the area,
the revetment area needs further characterization. No previous soil or
groundwater monitoring have been conducted at the revetment area.

A program that includes monitoring well installation, test pitting and surface
soil sampling around the engine test pad will be conducted. Surface soils will
also be sampled at each of the parking pads (excluding the burn pit and engine
test pad) to assess the nature and extent of contamination.

2.3.2.7 East Levee Landfill. The East Levee Landfill is located along the

eastern side of the site, within the intertidal zone of San Pablo Bay. The
landfill is approximately 2500 feet long, and is bordered by wetlands to the
north and south, by San Pablo Bay to the east, and by the base perimeter levee
to the west (see Figure 2-3). Part of the landfill is on State-owned property.
Ninety percent of the landfill is below mean sea level during periods of high
tide, therefore landfill soils are continually saturated (Weston, 1990).

The landfill was used primarily for the disposal of construction debris,
beginning around 1961 (Weston, 1990). A site on the State-owned portion of the
landfill was used as a burn pit (Woodward-Clyde Consultants, 1987). The debris
layer ranges from 2 to 6 feet thick and includes sticks, logs, lumber, concrete,
asphalt, bricks, metal, and small amounts of glass and plastics (Woodward-Clyde
Consultants, 1987). The debris layer is overlain by a 6-inch to 2-foot thick
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cap of stiff-to-hard brown sandy clay with gravel and concrete. The easternmost
tip of the landfill extends approximately 150 feet into the bay and contains
large pieces of concrete, steel, and asphalt, forming a riprap barrier for the
landfill (Woodward-Clyde Consultants, 1987). Both the landfill and cap
materials overlie bay mud, which is a medium- to highly-plastic silty clay of
low permeability.

Woodward-Clyde Consultants conducted an investigation into the soils at the East
Levee Landfill in 1985. They completed and logged 19 exploratory trenches, each
15 to 20 feet long, and collected a total of 36 composite soil samples from 15
of these trenches. The soil samples were analyzed for PCBs, VOAs, SVOAs,
cyanide, organochloride pesticides, petroleum hydrocarbons, and metals
(Woodward-Clyde Consultants, 1987). The analytical results indicate the
presence of heavy-end petroleum hydrocarbons (i.e., motor oil and C21-C36),
1,1,1-trichloroethane (1,1,1-TCE), and polynuclear aromatic hydrocarbons
(fluoranthene and phenanthrene) in a limited number of samples (Woodward-Clyde
Consultants, 1987). Fourteen metals were detected in the soil samples in trace
to minor concentrations (Woodward-Clyde Consultants, 1987). Included were
arsenic, barium, chromium, copper, lead, molybdenum, nickel, vanadium, zinc, and
boron. Iron was present in the highest concentrations and was most pervasive.
Woodward-Clyde Consultants concluded that the low concentrations of a few
hydrocarbons and other chemicals represented only limited contamination at this
site (Woodward-Clyde Consultants, 1987).

Soils have been investigated at this site, however, no groundwater monitoring
has been conducted. A program consisting of borings, monitoring well
installation, groundwater sampling, and landfill gas monitoring will be
conducted to assess environmental impact. Geotechnical properties of the soils,
in-situ hydraulic conductivities, horizontal groundwater gradients and the
influence of tides on groundwater levels will also be investigated.

W, . A former Sewage Treatment Plant
(STP) was located on the east side of HAA between Perimeter Road and the east
levee (see Figure 2-3). The STP provided primary and secondary treatment in
aboveground concrete tanks. Only sanitary wastes were presumably treated at the
STP (Weston, 1990). Non-specific chemicals, including coagulants, were used in
the treatment process. The STP operated until 1986, at which time all sanitary
wastes were pumped to the Novato Sanitation District (Weston, 1990). Sometime
between 1986 and 1987, all of the buildings were demolished (USEPA, 1990). No
USTs or ASTs remain at the STP (Weston, 1990). The outfall pipe extending from
the levee to the bay (approximately 1000 feet) still exists (Jordan, 1990).
During their site visit, Jordan observed a black sludge-like fungus associated
with surface seeps at two locations near the STP (Jordan, 1990, Figure 2-8).

In 1985, soil samples were collected at the STP. One soil boring was completed
in each of the three sludge drying beds (HB-95, HB-96, and HB-97) to a depth of
10.5 feet bgs. Four soil samples were collected from each boring, at depths of
2, 4, 6, and 9 feet bgs. In addition, one surface soil sample was collected
from each of the three active sludge drying beds (HSC-1, HSC-2, HSC-3). Each
sample was a composite from three points on the bed.
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In general, the results indicate that the composite surface soil samples
contained more analytes and higher concentrations than did the subsurface soil
samples (Woodward-Clyde Consultants, 1987). This pattern is indicative of the
presence of STP filter cake material on the sludge drying beds. The processing
typically concentrates heavy metals while removing volatile and semivolatile
compounds (Woodward-Clyde Consultants, 1987). The concentrations of metals
detected in the soil samples were below the California Total Threshold Limit
Concentration (TTLC) for Biological Accumulative and Environmentally Persistent
Compounds criteria (Woodward-Clyde Consultants, 1987). In the case of three
metals (chromium, mercury, and silver), levels detected did exceed California's
designated levels for the protection of marine environments and/or surface
water, but were below designated levels for protection of groundwater. No
background soil samples are available for comparison.

Although soils have been investigated at this site, no groundwater monitoring
has been conducted. A program consisting of boring, monitoring well
installation and groundwater sampling beneath the former STP sludge drying beds
including on-site hydraulic conductivity and geotechnical soil property
investigations, as well as sediment and surface water sampling at the two
observed seep locations will be conducted to assess groundwater and seep water
quality.

2.3,.2.9 Building 442. An approximately 500-gallon tank (AST 11) is located
adjacent to Building 442 (see Figure 4-1). The tank is currently inoperative
and contains approximately 300 to 400 gallons of diesel fuel (Jordan, 1990b).
AST 11 was used to store fuel that powered emergency generators for

Building 442. It has been reported that diesel fuel from AST 11 has been
observed in the utility trench adjacent to the tank.

No previous investigations have been conducted at AST 1l1. A program consisting
of soil gas and surficial soil sampling will be conducted to determine
contamination associated with AST 11.

2.4 HAZARDOUS SUBSTANCES/CONDITIONS

Appendix A lists the hazardous compounds detected or believed to be present at
HAA. The major potential chemical hazards identified at HAA, which will be of
concern during the RI investigation are:

o Inhalation of VOCs during soil boring, monitoring well installation,
test pit excavation, and soil/groundwater sampling. VOCs have been
detected at many of the sites.

o Dermal absorption or ingestion of PCBs during soil/material sampling at
the potentially PCB-contaminated sites. These sites include the PCB
drum site and all PCB transformers.

o Dermal adsorption, eye and skin contact, ingestion and respiration of
metals at the burn pits, Former Sewage Treatment Facility, and the East
Levee Landfill. Antimony, arsenic, barium, boron, cadmium, chromium
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cobalt, copper, iron, lead, mercury, molybdenum, nickel, selenium,
silver, vanadium, and zinc have been detected in soil samples.

o Inhalation of VOCs and dermal adsorption of petroleum hydrocarbons,
solvents, and/or other chemicals from the POL area, the Pump Station
Area, the Aircraft Maintenance Area/Storage Areas, the Burn Pit, the
JP-4 line, the Revetment Area, and the East Levee Landfill.

Some physical hazards also exist for the RI field work at HAA. Most important
are:

o drilling and test pitting operations involve potentially hazardous
heavy equipment.

Specific health hazards associated with each site are presented in Section 2.6.

2.5 INITIAL SITE ENTRY
2.5.1 Initial Level of Protection

The initial level of protection for all sites is Modified Level D. When
invasive activities (e.g., drilling or test pitting) are conducted, the level of
protection will be as described in Section 4.3.3.

2.2.2 Initial Monitoring

Where the development of site information shows the potential for (or is unable
to rule out the possibility of) "immediately dangerous to life or health" (IDLH)
conditions, initial monitoring will consist at a minimum of air monitoring using
such devices as a combustible gas indicator, oxygen meter, and photoionization
detectors. It is intended that real-time monitoring instrumentation will be
used to assist in the determination of the appropriate level of protection for
the initial site entry team.

2.6 SITE RISKS
2.6.1 General Site Hazards

In addition to the site-specific hazards discussed in the following section, the
following items apply to all sites.

o Heavy equipment necessary for excavation, drilling, etc. is potentially

hazardous.
o Underground utilities may be present in many areas.
2.6.2 Specific Site Hazards

The site-specific hazards for each of the study areas/activities is presented
below.
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2.6.2.1 Asbestos. Asbestos containing materials are present in most of the
buildings at HAA. A survey conducted by Occusafe, Inc. identified the asbestos
containing structures and their associated health risks. No buildings were
identified as having significant health risk. Therefore, based on the survey,
it is expected that the asbestos respiratory risk will be minimal.

2.6.2.2 Transformers. The sampling of transformers poses the risk of dermal
exposure to PCB containing fluids. Physical hazards are expected with sampling

of pole mounted transformers.

2.6.2.3 Radon. The underlying geology of HAA consists mostly of sandstones.
Radon is not expected to be present at significant amounts in this bedrock
formation. No physical hazards are expected.

2.6.2.4 POL Area. Health hazards in this area will involve potential
inhalation and dermal contact with VOC and non-VOC fuel compounds during borings
and installation and sampling of groundwater wells. Previous investigations
have detected the presence of VFHs and semi- and non-volatile fuel hydrocarbons.
Specific chemicals detected are benzene, toluene, xylene, dichloromethane,
bromodichloromethane, delta BHC, and trans-1,2-dichloroethylene. There is also
a potential for inhalation/dermal contact with metals during investigative
activities. Metals detected include barium, boron, chromium, copper, iron,
nickel, silver, vanadium, and zinc. Physical hazards are present associated
with work around heavy equipment for drilling.

2.6.2.5 Building 442. Chemical hazards in this area involve exposure to
petroleum hydrocarbons during soil boring and sediment or water sampling in the

utility trench. Leakage of fuel into the utility trench has been reported.

2.6.2.6 Pump Station Area. Chemical hazards in this area involve exposure to

petroleum hydrocarbons during borings, monitoring well installation and
sampling, and soil and sediment sampling. Surface soil staining has been
reported under some of the ASTs. Physical hazards present include work near
heavy equipment and sediment sampling of the outfall.

2.6.2.7 Aircraft Maintenance Area/Storage Areas. Chemical hazards at this area

involve exposure to petroleum hydrocarbons, solvents, and other parts cleaning
compounds, methyl ethyl ketone and other chemicals. Chemical stains were
visible on the ground surface at Storage Area 4. Physical hazards include
working near heavy equipment and sampling storm drain sediments.

The potential exists at this area for exposure to VOCs
including ethylbenzene, toluene, methylene chloride and benzene. Petroleum
hydrocarbons detected include diesel, kerosene, jet fuel, motor oil and C10,
Cl11-C20 and C21-C36. Potential inhalation/dermal contact with metals also
exists. Metals detected include arsenic, barium, boron, chromium, cobalt,
copper, iron, lead, molybdenum, nickel, selenium, vandium, and zinc. Physical
hazards will be associated with work near heavy equipment during borings and
monitoring well installation.
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2.6,2.9 JP-4 Line. Potential exposure to petroleum contaminated soils is the
hazard associated with this area. No previous investigations have been
conducted associated with the JP-4 Line.

2.6.2.10 Revetment Area. Routine aircraft maintenance reportedly resulted in
the spilling of waste oils and aircraft fuels on and around the aircraft parking
pads. Surface soils sampling and test pitting activities pose a risk of
exposure to petroleum contaminated soils. Physical hazards are associated with
working around the backhoe used for test pitting.

s v d . Previous investigations have shown the presence
of petroleum hydrocarbons, 1,1,1-trichloroethane, fluoranthene, and phenanthrene
as well as various metals. These chemicals pose a hazard associated with
inhalation and dermal contact. Physical hazards are associated with drilling.

W c . Dermal contact with heavy metals is
a potential chemical hazard at this area. Previous investigations showed
elevated levels of chromium, mercury and silver. Work around drilling equipment
will present physical hazards.

2.6.3 Conclusion/Risk Assessment

Based on these potential health risks, site work will be conducted in accordance
with Section 4.3.3, Operational Levels of Protection. Locations of proposed
borings/monitoring wells will be cleared by HAA personnel of any underground
utilities prior to invasive work.
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3.1 ZONATION

Work areas will normally be divided into three zomes. The working area of each
site will be considered the Exclusion Zone with limited areas serving as the
Support Zone, and an area for decontamination called the Contamination Reduction
Zone (CRZ).

3.1.1 Exclusion Zone

The intent of the Exclusion Zone is to isolate the area of contaminant genera-
tion, and to restrict to the extent possible the spread of contamination from
active areas of the site to support areas and off-site locations. The Exclusion
Zone is demarcated from the remainder of the site by the Hot Line, which will be
a tape line. Personnel entering into the Exclusion Zone must: enter through
the CRZ; be wearing the prescribed level of protection (see Section 4.3.1): and
be found otherwise authorized to enter the Exclusion Zone (see Sections 1.3,
1.4, and 9.1). Personnel, equipment, or materials exiting the Exclusion Zone
will be considered contaminated. Personnel will be decontaminated; equipment
and materials will be decontaminated or containerized in uncontaminated devices.

Within the overall Exclusion Zone, specific locations or restricted areas,
clearly marked or identified, will be established as necessary for particular
locations or around specific site operations. In the case of well drilling or
excavation operations, a restricted area will be established that includes a
minimum 30-foot radius from the drill rig or excavation operation. Other
restricted areas may include drum areas, sources of combustible gases or air
contaminants, or other dangerous areas as they are identified. Specific access
for emergency services to areas of specific site operations will be established.

3.1.2 Contamination Reduction Zone

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

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

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

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

3.2 MEDICAL ASSISTANCE

The primary source of emergency medical assistance for HAA is the Novato
Community Hospital. The alternate source of medical assistance is the Kaiser
Permanente Medical Center in San Rafael, California. In the event of a medical
emergency, 911 will be dialed to provide ambulance service and/or fire and
police. A Coast Guard medical clinic is present at HAA, however, due to
military insurance limitations and staffing constraints, adequate medical
emergency assistance could not be guaranteed on-site. Thus, the two local
medical facilities have been identified.

Appendix E contains a list of emergency phone numbers for the HAA site, along
with maps and directions to the two hospitals. The telephone numbers and
addresses for the hospitals are:

1. Novato Community Hospital
1625 Hill Road
Novato, California
(415) 897-3111

2. Kaiser Permanente Medical Center
99 Monticillo Road
San Rafael, California
(415) 499-2400
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4.0 ENGINEERING CONTROLS, WORK PRACTICES. AND
PERSONAL PROTECTIVE EQUIPMENT

This section summarizes engineering controls, work practices, and personal
protective equipment necessary to promote worker health and safety at HAA.

4.1 ENGINEERING CONTROLS

Use of engineering controls at HHA is anticipated to be limited. On occasion,
blowers may be utilized to disperse hazardous/flammable vapors from the drilling
rig area during boring/well installation. The decision to use blowers will be
made on a case-by-case basis depending on vapor levels, nature of work, power
availability, etc.

4.2 WORK PRACTICES

Workers will adhere to the established safe work practices for their respective
specialties (e.g., drilling, laboratory analysis, or construction). The need to
exercise caution in the performance of specific work tasks is made more acute
due to weather conditions, restricted mobility, and reduced peripheral vision
caused by the protective gear itself, the need to maintain the integrity of the
protective gear, and the increased difficulty in communicating caused by
respirators. Work at the site will be conducted according to established RI/FS
Contractor protocol and guidelines for the safety and health of all involved.
Among the most important of these principles for working at this hazardous waste
site are the following:

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

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

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

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

o To the extent feasible, handling of contaminated materials should be
done remotely, particularly when drummed or other containerized
hazardous waste materials are on-site.

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

o Use of contact lenses will not be allowed on-site; they prevent proper
flushing should corrosive or lachrymose substances enter the eyes.

o Sites potentially requiring Level C or B protection will require the
removal of facial hair (except moustaches) to allow a proper facepiece
fic.

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

o Be aware that chemical contaminants may mimic or enhance symptoms of
other illnesses or intoxication. Avoid excess use of alcohol and
working with an illness during field investigation assignments.

o The site leader and HSO will maintain project records in a bound
notebook recording daily activities, meetings, facts, incidents, and
data relating to the project. These record books will remain on-site
during the full duration of the project so that replacement personnel
may add information in the same record book, maintaining continuity.
These notebooks and daily records will become part of the permanent
project file.

4.3 PERSONAL PROTECTIVE EQUIPMENT
4.3,1 levels of Protection

The following descriptions provide the basic composition of the generally
recognized personal protective equipment (PPE) that are to be used for site
operations. Specific components for any level of protection will be selected
based on hazard assessment and additional elements added as necessary.
Disposable protective clothing, gloves, and other equipment, exclusive of
respirators, should be used where feasible to minimize risks during
decontamination.
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Level A

Level B

Level C

4-90-88
A7

pressure-demand full-facepiece Atmosphere Supplying Respirator
(ASR) (if ASR is an airline respirator, it must have an escape
self-contained breathing apparatus [SCBA])
fully-encapsulating, chemical-resistant suit

inner chemical-resistant gloves

chemical-resistant safety boot/shoes

two-way radio communications

cooling unit¥*

coveralls¥*

hard hat*

disposable gloves and boot covers*

pressure-demand full-facepiece ASR (if ASR is an airline
respirator, it must have escape SCBA)

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

inner and outer chemical-resistant gloves

chemical-resistant safety boot/shoes

hardhat

two-way radio communications

coveralls¥*

disposable boot covers*

face shield*

long cotton underwear*

full-facepiece, air-purifying respirator with appropriate sorbents

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

f



0 inner and outer chemical-resistant gloves
o chemical-resistant safety boot/shoes

o hardhat

o two-way radio communications
o coveralls*
o disposable boot covers¥*

o face shield*

o escape mask*

o long cotton underwear*
level D o coveralls

o safety boot/shoes

o safety glasses or chemical splash goggles
o hardhat
o gloves*
o escape mask*
o face shield*
Modified Level D

o Level D PPE

[ coated Tyvek chemical-resistant suit
o inner and outer chemical-resistant gloves
o chemical-resistant safety boots or shoes
* optional
o o4 Vi

Hearing protection will be worn at all times by workers when in the vicinity of
the drilling rig.
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4.3.3 Operational levels of Protection and Specjalized Procedures

The operational levels of protection were based on Section 2.6 and Maximum
Volatile Concentration Estimate Calculation (MVCEC) using Henry’'s Law constants.
The MVECs were based on existing chemical data for HAA from previous
investigations. The sites where MVECs were calculated include: petroleum
contaminated groundwater at the POL Area, petroleum and methylene chloride
contaminated soils at the Burn Pit, and petroleum and VOC contaminated materials
at the East Levee Landfill.

The initial levels and rationale for the PPE selected for operations at each
site are presented in Table 4-1. Levels of protection may be upgraded or
downgraded at any time as described in Figures 4-1 through 4-4.
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TABLE 4-1
LEVEL OF PERSONAL PROTECTION
HAMILTON ARMY AIRFIELD

PERSONAL
PROTECTION
SITE LEVEL! RATIONALE
Property Wide:

- Transformers Modified D PCBs pose a potential risk through dermal
contact; respiratory protection not
required due to low PCB volatility.

POL Area

c Potential dermal and respiratory exposure

to petroleum hydrocarbons from borings
and monitoring well installation and
sampling activities. Upgrade or
downgrade respiratory protection based on
air monitoring of the breathing zone.
Follow Respiratory Protection Flowchart
Figure 4-1.

Building 442 Modified D Potential exposure to petroleum contam-

inated surface soils, sediments or water.
Upgrade respiratory protection based on
continuous air monitoring of the
breathing zone. Follow Respiratory
Protection Flow chart Figure 4-2.

Pump Station Area Modified D Potential exposure to petroleum
contaminated surface soils. Previous
investigations indicate some surficial
soil staining in the fuel tank areas.
Upgrade respiratory protection based on
continuous air monitoring of the
breathing zone. Follow Respiratory
Protection Flowchart Figure 4-2.
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SITE

TABLE 4-1 (cont.)
LEVEL OF PERSONAL PROTECTION
HAMILTON ARMY AIRFIELD

PERSONAL
PROTECTION
LEVEL!

RATIONALE

Aircraft Maintenance
Area/Storage Areas

4-90-88T
2

Modified D

Modified D

Modified D

Modified D

Potential exposure to petroleum
hydrocarbons, solvents, and various
cleaning compounds during sampling
activities; upgrade respiratory
protection based on continuous air
monitoring of the breathing zone. Follow
Respiratory Protection Flowchart

Figure 4-2.

Potential for dermal contact with
petroleum and methylene chloride
contaminated soils and groundwater based
on previous investigations; upgrade
respiratory protection based on
continuous air monitoring of the
breathing zone. Follow Respiratory
Protection Flowchart Figure 4-3.

Potential exposure to petroleum
contaminated soils during invasive
activities; upgrade respiratory
protection based on continuous monitoring
of the breathing zone. Follow
Respiratory Protection Flowchart

Figure 4-2.

Potential exposure to petroleum
contaminated soils based on reports of
previous aircraft maintenance activities;
upgrade respiratory protection based on
continuous air monitoring of the
breathing zone. Follow Respiratory
Protection Flowchart Figure 4-2.



TABLE 4-1 (cont.)
LEVEL OF PERSONAL PROTECTION
HAMILTON ARMY AIRFIELD

RATIONALE

PERSONAL
PROTECTION
SITE LEVEL!
East levee Landfill Modified D

Former Sewage
Ireatment Facility Modified D

Potential for contact with contaminated
soils. Previous investigation indicated
the presence of petroleum hydrocarbons,
1,1,1-trichloroethane, fluoranthene and
phenanthrene as well as various metals.
Upgrade respiratory protection based on
continuous air monitoring of the
breathing zone. Follow Respiratory
Protection Flowchart Figure 4-4.

Potential for dermal contact with
contaminated soils. Previous
investigations indicated elevated levels
of chromium, mercury, and silver.

Note:

1 The initial Personal Protection Levels may be upgraded based on site
conditions and instrument readings as described in Subsection 4.3.3,

Operational Levels of Protection.

Personal Protective Equipment

corresponding to each Personal Protection Level is discussed in Subsection
4.3.1, Levels of Personal Protection.
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2.0 MONITORING

Monitoring of the work environment will be undertaken by the contractor to
assure that IDLH or other dangerous conditions are identified. At a minimum,
this monitoring will include evaluations for combustible atmospheres, oxygen
deficient environments, and hazardous concentrations of airborne contaminants.

2.1 AIR SAMPLING

To the extent feasible, efforts will be made by the contractor to evaluate the
presence of airborne contaminants through continuous use of direct reading
instrumentation. Information gathered will be used to assure the adequacy of
the levels of protection being employed at the site, and may be used as the
basis for upgrading or downgrading the levels of protection at the discretion of
the site HSO.

2.1.1 Equipment, Calibration, and Maintenance

o MSA 360/361 or equivalent: This meter is capable of monitoring for
combustible gases and oxygen. It will be used to determine if an area
contains concentrations of combustible gases in some percentage of the lower
explosive limit, and for determining the percentage of oxygen in the
breathing zone. The calibration of this equipment will be done in
accordance with the manufacturer’s instructions.

o HNU IS101 and Photovac TIP photoionization detectors (PIDs) or equivalent:
The PID operates on the basis of ionization of the contaminant which results
in a meter deflection proportional to the concentration of the contaminant.
In the PID, the ionization is caused by a UV light source. The strength of
the UV (measured in electron volts or eV) determines what contaminants can
be ionized. The HNU can use three different strength UV sources, including
9.6, 10.2, and 11.7 eV. The TIP operates using a UV light source of
10.6 eV. Calibration and maintenance will be performed in accordance with
the manufacturer’s specifications. The HAA site will use either the TIP or
HNU PID.

o Detector Tubes (MSA and Draeger or equivalent): Colorimetric Detector Tubes
are direct-reading instruments that consist of a glass tube impregnated with
an indicating chemical that is connected to a piston cylinder or
bellows-type pump. A known volume of air is drawn through the glass tube.
The contaminant in the air reacts with the indicator chemical, producing a
stain whose length is proportional to the contaminant concentration. Care
must be taken when using the Detector Tubes as the reliability of the
results depends on proper calibration, the degree of stability of the
reacting chemical, and the ambient temperature. Interfering gases or vapors
can also positively or negatively effect the measured results. Calibration
and maintenance will be performed in accordance with the manufacturer’s
specifications.
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2.2 PERSONAL MONITORING

Personal monitoring will be undertaken by the contractor to characterize the
personal exposure of high-risk employees to the hazardous substance they
encounter on-site. Dosimeters as presented in Subsection 5.2.1, must be worn at
all times while working at HAA.

: S [ T I adge These devices are non-mechanical
collection devices and are used to monitor for x-ray, beta, and gamma radiation
exposure. They are worn by the employee and sent quarterly to Tech/Ops
Landauer, Inc., for analysis.

2.3 OTHER

Radiation Alert Monitor. This instrument senses alpha, beta, gamma, and x-ray
radiation by means of a Geiger-Muller tube with a thin mica window. When a ray

or particle of ionizing radiation strikes the tube, it is sensed electronically.
A selector switch gives the instrument three sensitivity ranges, x1, x10, and
x100 mR/hr. Calibration is conducted by a certified lab.
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6.0 DECONTAMINATION/DISPOSAL

All personnel and/or equipment leaving contaminated site areas will be subject
to decontamination, which will take place in the CRZ, as noted in Section 3.1.

6.1 PERSONNEL DECONTAMINATION

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

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

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

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

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

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

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

7. Remove outer garments and discard in disposal container.

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

9. Remove inner gloves and discard in disposal container.

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

Note: Disposable items (i.e., Tyvek coveralls, inner gloves, and latex
overboots) will be changed on a daily basis unless there is reason
for changing sooner. Dual respirator canisters will be changed
daily unless more frequent changes are deemed appropriate by site
surveillance data or personnel assessment.
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Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples, and
equipment.

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

6.2 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. The PID and Dual
Detector meters will be placed in a clear plastic bag that allows reading of the
scale and operation of the knobs. The sensors can be partially wrapped, keeping
the sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings 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 taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized, and
recharged as necessary for the next day’s operation. They will then be prepared
with new protective coverings.

6.3 UTPMENT DECO!

It is anticipated that the downhole equipment of the drilling rigs and buckets
of backhoes will be contaminated during the borehole or test pitting activities.
They will be cleaned at the work area or central staging area with high-pressure
steam. Loose material will be removed by brush. The person performing this
activity will be at least at the level of protection utilized during the
personnel and monitoring equipment decontamination.

A decontamination pad will be constructed to allow collection and storage of
decontamination fluids in U.S. DOT-approved 55-gallon drums.
6.4 DISPOSAL OF DECONTAMINATION MATERIALS

All protective gear and other disposable materials will be staged on-site for
disposal. Disposable materials (e.g., gloves and Tyveks) will be double-bagged
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and stored as is or placed in U.S. DOT-approved 55-gallon drums. Drummed soils
(i.e., soils that register PID readings above background or that are visually
contaminated) will be transported to a designated staging area for future
disposal. Disposal of hazardous and non-hazardous materials will be the
responsibility of HAA.
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1.0 EMERGENCY/CONTINGENCY PLAN

This section identifies the emergency contingency planning that has been
undertaken for operations at this site. Other sections of the HASP also provide
information that would be used under emergency conditions. Refer to Appendix E
for emergency telephone numbers, routes to emergency medical facilities, and
emergency signals.

Z.1 PERSONNEL ROLES, LINES OF AUTHORITY. AND COMMUNICATION

The site HSO is the primary authority for directing operations at the site under
emergency conditions. All communications both on- and off-site will be directed
through the HSO.

Z.2 EVACUATION

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

Site Evacuation. Upon determination of conditions warranting site evacuation,
the work party will proceed upwind of the work site and notify HSO and the field
office of site conditions. If the decontamination area is upwind and greater
than 500 feet from the work site, the crew will pass quickly through
decontamination to remove contaminated outer suits. If the hazard is toxic gas,
respirators will be retained. The crew will proceed to the field office to
assess the situation. As more facts are determined from the field crew, these
will be relayed to the appropriate agencies. The advisability and type of
further response action will be coordinated and carried out by the HSO.

When the HSO determines that conditions warrant
evacuation of downwind residences and commercial operations, the local agencies
will be notified and assistance requested. Designated on-site personnel will
initiate evacuation of the immediate off-site area without delay.

4-90-88
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1.3 EMERGENCY MEDICAL TREATMENT/FIRST AID

Any personnel injured on-site will be rendered first aid and/or CPR as
appropriate and transported to competent medical personnel for further
examination and/or treatment. The transport will be through professional
emergency transportation means based on-site; however, if this is not readily
available or results in excessive delay, other transport is authorized. Under
no circumstances will the injured person transport him/herself to a medical
facility for emergency treatment.

In the event an injury occurs in an investigation area, provisions for
decontamination of the victim will be made. However, life threatening
conditions may preclude normal decontamination procedures. As such,
arrangements will be made with the medical facility and transporter so that they
are both aware of the situation and can make appropriate provisions.

4-90-88
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8.0 ACCIDENT/INCIDENT REPORTING

An accident/incident report will be prepared and submitted to USATHAMA (Data
Item A012) if necessary due to the occurrence of an accident/incident as
specified in the USATHAMA Request for Proposal for this contract. An
accident/incident report will be generated when any one or more of the following
occur as a result of an accident or incident: fatality, disabling injury,
occupational illness, property damage exceeding $1000, fire, explosion, or
exposure to chemical agent/hazardous materials.

Telephone notification of any accident/incident will be to the USATHAMA safety
office within 24 hours of occurrence and reported in writing within seven days
of occurrence on ENG form 3394. The Point of Contact is Mr. James Arnold,
301-671-4811.
The report will contain the following information:

o contractor and telephone number;

o name and title of the person reporting;

o brief summary of accident/incident giving pertinent details including
type and quantity of material and operation type;

o cause of accident/incident, if known;

(") casualties (i.e., fatalities, disabling inquiries, and exposure to
nuclear, biological, and chemical agents);

o details of any chemical hazard or other hazardous material or
contamination;

o estimation of property damage, if applicable;

o nature of damage; effect on production, operations training, or other
activity;
o action taken by contractor to ensure safety and security;

o other damage or injuries sustained (public or private);

o whether a release was made to news media; if so, attach a copy of the
published article or statement;

o any indication of sabotage or espicnage (reports of possible theft or
loss of chemical agent/agent-filled munition will be submitted
immediately);

o any other pertinent information including cause factors (when they are

known; state any possible political implications);

4-90-88
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o type of carrier, if one is involved; and
o assistance required.

1f a malfunction of equipment is involved, the following additional information
will be furnished:

o equipment nomenclature;

0 quantity involved;

o production lot number(s);

o brief technical description of malfunction; and

o availability of replacement equipment and time estimate to continue
activity.

A sample accident/incident report is included as Appendix C.

The accident/incident report will be submitted as follows. Copies will be
furnished to the HAA safety office, the COR, the USATHAMA safety office, and the
HSS. The primary report will be forwarded to:

Commander

U.S. Army Toxic and Hazardous Materials Agency
ATTN: CETHA-TS-S (Mr. James Arnold)

BLDG E&4435

Aberdeen Proving Ground, Maryland 21010-5401

4-90-88
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2.1 ILLUMINATION

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

9.2 CONFINED SPACE ENTRY

Confined space entry presents special problems and substantial risks to the
personnel involved directly in the entry and those that might be called upon to
attempt a rescue of the initial entrants. Therefore, entry into a confined
space is a MEANS OF LAST RESORT, and will only be permitted where no other
mechanism is feasible to achieve the desired goal. At this time, no confined
space entry is anticipated during HAA RI activities. In the event confined
space entry is deemed necessary, entry will be conducted under the provisions of
Appendix B.

9.3 SANITATION

Provisions must be made for sanitation facilities for the site work force. At a
minimum, the provision of toilet facilities must meet the requirements of

29 CFR 1910.120(n), which includes one facility for less than 20 employees, or
one toilet and one urinal for every 40 employees, up to 200; then one of each
for every 50 employees. If it is a mobile crew and they have transport readily
available, the requirements do not apply.

4-90-88
56. 9-1



10.0 ADMINTISTRATIVE

10.1 PERSONNEL AUTHORIZED DOWNRANGE

Personnel authorized to participate in downrange activities at this site have
been reviewed and authorized for site operations by the Task Manager and the
HSS. The authorization involves the completion of appropriate training, medical
examination, and a review of this site-specific HASP. All persons entering the
site must utilize the buddy system, and check-in with the Field Operations
Leader and/or HSO before going downrange.

Certified EI/AA Contractor team personnel:

HSO:

Other Certified Personnel:

* Current First Aid Training
+ Current CPR Training

4-90-88
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0.2 CCIDENT P VALS

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

Health and Safety Officer Date
Project Manager Date
EI/AA Contractor Health and Safety Supervisor Date
4-90-88
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10.3 FIELD TEAM REVIEW

I have read and reviewed the site-specific HASP for the HAA and understand the
information contained therein and will comply.

NAME :

DATE:

SITE/PROJECT:

4-90-88
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10.4 MEDICAL DATA SHEET

This Medical Data Sheet will be completed by all on-site personnel® and will be
kept in the Support Zone during the conduct of site operationms. It is in no way
a substitute for the Medical Surveillance Program requirements consistent with
the EI/AA 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: (name)

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  ( )

4-90-88
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ACMs

ASR
ASTs

bgs

CAP
CERCLA
CTF
COR
CRC
CRZ

ESOs
FOL

GSA

HASP
HSM
HSO
HSS

IDLH
ITC

MVCEC
NPL
OSHA

PA
PAHs
PCBs
PID
POL
PPE

ppm
RI/FS

SCBA
STP

4-90-88
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GLOSSARY OF ACRONYMS

Asbestos Containing Materials
Air Force Base

Atmosphere Supplying Respirator
Aboveground storage tanks

below ground surface

Civil Air Patrol

Comprehensive Environmental Response, Compensation, and Liability Act
Consolidated Training Facility

Contracting Officer’s Representative

Contamination Reduction Coridor

Contamination Reduction Zone

Environmentally Significant Operations
Field Operation Leader

General Service Administration
Hamilton Army Airfield

Health and Safety Plan

Health and Safety Manager

Health and Safety Officer

Health and Safety Supervisor

immediately dangerous to life or health
IT Corporation

Maximum Volatile Concentration Estimate Calculations
National Priorities List

Occupational Safety and Health Administrator
Preliminary Assessment

polynuclear aromatic hydrocarbons
polychlorinated biphenyls

photoionization detector

Petroleum, 0il, and Lubricants

personal protective equipment

part per million

Remedial Investigation/Feasibility Study

self-contained breathing apparatus
Sewage Treatment Plant

Thermoluminescent Dosimetry



USACE
USAF
USATHAMA
USDOT
USEPA
USTs

VFH
VOCs

4-90-88
63.

U.S. Army Corps of Engineers

U.S. Air Force

United States Army Toxic and Hazardous Materials Agency
U.S. Department of Transportation

U.S. Environmental Protection Agency

Underground storage tanks

volatile fuel hydrocarbons
volatile organic compounds
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LIST OF CHEMICALS INCLUDED

benzene

toluene

xylene

111, -trichloroethylene
PCBs

ethylbenzene

Jet fuel JP-4

naphta

methyl ethyl ketone
fluoranthene*
phenanthrene*

motor oil C21-C36
diesel 1

kerosene

methylene chloride
asbestos¥*

radon¥*
bromochloromethane*
delta BHC
trans-1,2-dichloroethylene

* Chemicals not part of CHRIS Table, a separate table has been prepared.

4-90-88
98.

IN THIS APPENDIX

arsenic¥®
barium*
chromium*
copper¥®
lead*
molybdenum*
nickel*
vanadium#*
zinc*
boron*
chromium*

mercury¥*

silver*
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a2 E Hgh of vapors My cmme Fesscalon | b & I SRS Crusie Ty sotvars 1234 Hemt of Ossessposfierc Not perenent
FEniowac. d Mey QS N0 LGS DY SECEIRONT AOL very FTRERNG 10 Ghen OF Gyem. L7 Marmge Tomperuhes Amtssrs (LR T S —

83 Trostmee of Expeswrs MHALATION rmove 10 besh or, Fest symgioms. INGESTION o MOT LI mert Almcopners Ho requTeman: 11 Hemt ol Pelymertastion: NOI pareren
nouce vommng ol 8 coctor EYES: fush weh weser for 15 men. SIOM wpe off. mean e A4 Vesmmg Opsn feme svesr) o 1235 Memt of Fusion: Dete not svasiabie
oNp A0 weser P TLES Ly Yehee (ute nol sestetis

84 Thweshmid Limst Vatem 200 ppm

&5  Short Torm ivmistion Limits 500 porm for 30 s e -

&8 Temtety by tngestion: Grade 2 LDse = 0.5 0 S g/ig

A7  Lase Testemty: Now

58 Vuper fGms) irritest Ch Vepors we O sy o Svos

69  Limas or Sofd bvEee Chernctoratics: bivesurm hamerd ¥ apded on Clofweg ond alowed D
RN, oY CEUSS SRErEg and recoereyg of shen

S0 Oor Thessholt Dt not swatesse

A17 IDLN Vel 10.000 ppe

TS
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NAPHTHA: STODDARD SOLVENT

Comuesn Symarmyms Wetery hgusd G s QOO
Poaroimum schear
Dryclamnes naphing

i Floats on weser

gecee £ ¢ Cee
%

18 MAZARD ASSESSMENT CODE
[hew Hesart Assworment HardDook |
A-T-U

5100 GECharge # DOMMDM. KeSD DSODM ey
c:n“w-n“
remove Prosucts Mol perwent
holste amcharged mewnal
m:mnwm” Bahevier In Fire: Mot parnent
Igrisien Tempershure 540°F (set)
Ceotiosl Heswre Cass |, Growp O
Comousstes Burrang Rate: 4 mev men.
. 610 Adisbetc Flame Tempersasrs
Exungumsn wen losm, ary o camon aomse
Conl expOsSd COMMNSN weth wgier. Data not evesates
611 Dislchiometric Ak to Fusl Rate:
Fire Dste not pvatatse
11 Fame Oums mon
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
s P 7.1 Messwvity Wi Water: No rescson
o swatowsd. 12 e No
wmmq:“ reacton
Fhush sfecied aross weih Dienty Of waler 7.3 Semsmry During Transpert Stabie
IF N EYES, nosd eyescs 00en 00 Mush wah plenty of waker
IF SWALLOWED and weamn @ CONSOOUS, hewe wcam dnnk waier T4 Mowrsising Agemts for Ackds snd
oF ek Coustior: Mot parwert
DO NOT INDUCE VOMITING 7.5 Polymerastien Mol pareren
Exposure 78 wibnor of Potymerimation:

Prosuctt Deta Aot ovasetss
74 Resstwey Grows 1)

IL  MAZARD CLASSIFICATIONS

1.1 Case of Fesersl Reguistions:
LomEaRIte SRl

112 MAS Memard Rating for Bullc Water
Tramepartaton: Not isied

113 WFPA Hasard Clasaificstion:

Pollution Nowty local heartn end wade Ofhcis.
NOTy CDBrBIOn Of Rearty waler ntakes.
1. RESPONSE TO DISCHARGE 1 LABEL L WATER POLLUTION
(Boe 11 Categary: None L1 Agustic Teselty: Duta not svadetie
Mecherscel Comarrment 23 Cimms Mot (L] y: Dmta not
Shousd be removed L3 Sctogiesl Orygen Demand (BO0E
Charmecsl and phwiscsl vesatment Duts not evenates
&4 Food Chemn Concentroton Potenmet
Hone
1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CMARACTERISTICS
11 ca Closs 41 Pivysienl Sste (o shippeds Ligud
HyGrocarnon Mamusres 42 Cater: Coloriess
12 Formaie MOl SOORCEON 43 Ouer: Las gasolre
13 O/UN Designation: 3.3/ 1268
24 DOTID Ma: 1288
15 CAS Regietry No. Dsta not svasabie
5 NEALTH MAZARDS L SHIPPING INFORMATION
&1 & Goggres o lace shesid (89 for QESCENS). L1 Greses of Purity: Deta not svedebie
a2 F Hgh of vapOrs may Cluse yiomceson. 1 kausd @ 9221 Siorege Temporsturs: Amosent
pwnlicwed. | MEy Ol MO NDS Dy SECEETON NOt VXY FTREANG 10 SN O SyeL. L3 inert Atmesshers No recureTan
53 Trestwent of Exposurs INHALATION: remowe Detert FOm xpOmsy. el sympioms. L4 Vemting: Open (fame areser)

CECLES

INGESTION: do NOT swiuce vormang] Call & doctor. EYES: fush weth waier for 15 men. SHIN:
woe Off Bnd wash Wi SO0 NG waler.

Threehotd Limit Valus: 200 ppm

Short Term inhatstion Limits: 500 pom for 30 men

Tenicity by ingestior: Grade 2 LDw = 0.5 10 5 g/hg

Late Tomeiry: Nons

Vapor (Qas) irrRant Ch Vapors are 9 10 1w eyes and Fvost

Usnid or Soid imitar Charssteristion: hMrwmum Nazvd I ssdied on Gotfeng end showed 0
rErRmn. My COUBS WRAENg 8N recsereng Of e et

510 Oder Threshot Dota NOt svaiatse
11 IDLM Ve 10000 ppm

12 PHYSICAL AND CHEMICAL PROPERTIES

111  Peysiosl Stste st 16°C and 1 sw
Laguad
wa Waight Mot
123 Beling Point ot | st
220—200°F = 180—100°C =
Al TTK
Froezing Potrt MOt pornent
Criteni Tempersture: Not parsnent
Crftosl Pressure: MO Derurent
078 =t 20°C (haouach)
124  Ugud Surtese Tension:
1023 oyrea/om = 00180023 W/m
= 20C
TLS  Liguld Water interiasial Tonslor:
3—51 dywe/om = 0.0389—0.051 N/m
- x0T
1190 Vapor (Gas) Bpooifie Gravery:
Detn not svesatue
1211 Rstlo of Specific Nasts of Vaper (Qask
{(est) 1.030
1212 Losert Mest of Vapermstier:
130150 B = 7181 cal/g
- 1034 X 10* Jikg
1213 Moot of Combustion: (seL |
~18.200 Baw/> = —10.100 cai/g =
424 X 10* Jing
1114 Moot of Decomponitienr: Mot Dernenm
1215 Mest of Bolution: NOt persnent
1218 Hest of Polymerizstior: MOt Deranent
1235 Mest of Fusiors Data not svasebie
1L Liewiireg Velus: Deta ot svasads
1237 Reld Veper Pressurs: 0.1 pes

EgEe
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© (

NAPHTHA: VM & P

NVM

i
a’i

l
l

e use wEIeT BOIEY EROCE OOwn | VaDOr
Avoed CONLBCT wiith hdusd BNd VEDOH
isciate ANG

& FIRE MAZARDS

41 Fash Poine 20-85°F CC.

62 Paswmable Limits in Al 0.9%-87%

43 Fre Lyunpuishing Agents: Foam, carton

Gomoe. Of Ory Chercs

&4 Fire Extinguashing Agents Mot 1o be
Uses: We's may D8 meflecive

65 Spccial Hame + of Combuston
_ ﬂ-—‘

&8  Behmvior in . = Vepor m heswer Tan ar
ond ey TIv 1O GESINCES 10 & SOUTE
of greson and fash bacs.

A7  ignition Tempersturs: 480°F

08 (Eectricsl Hesare: Cisss | Growp O

411 Solchiemetric Al to Fusi Restio:
Deta not svasanse

16 WAZARD ASSESSMENT COOE
MBeo Heaord Amssesmmant Handboot |
ATUeVW

12 Fame Deda rt
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
YAPOR s 7.1 Pesctvity Wh Weter: Mo rescton
TRanng © syl oS Tvoal
N messd, wh Couse oes of T2 — L
Move 10 iresh A RO

73 Seablivy Durng Trarspert Siatee
T4  Newwrsitzng Agents lor Ackde end

73 Potymermsuen: NOU perenent

1L MAZARD CLASSIFICATIONS

1.1 Cose of Fesersl Reguistions:
Frarynacss sl

113 MAS Mesard Rating for Bult Weser
Trameportetione Mol kstec

113 NFPA Hamerd Classifiostior

Expom FApmcrve CONBmnaied CIOMWNG BN SNOSS T8 ey of Pofymermmson:
T e esekon tweon ar Rrss with pianty of water Has parant
iF SWALLOWED and wetm s CONSCIOUS. Nave wom onne water 7.7 Meter Aetio (Resciant o
AL S — Prosuct: Dema not evadaie
B0 hav 74 Rescteny Grous: 33
Efect of iow CONCONMTEEONS ON BOUSEC B B UNRNown.
Water “h:“llﬂ-l—“
Poliution Notty iocal nealin ana widkle ofcal
Notty oosraions O NeAMDY waler nlases
L. RESPONSE TO DISCHARGE 1 LAsiL L WATER POLLUTION
(Bee 21 Cotegory: Fasmatie toud L1 Agustic Temelty: Data not evesable
s warTeng-rgh Aammacsry 12 Cless ) [T T y: Cmta rot
Evacume sres L3 Bcsogical Oxypen Demand (BOOT
Oreperse ang fusn Data not svasatie
W4 Fosd Crin Coneemstsn Powmmint
MNone
1 CHEMICAL DESIGNATIONS L OBSERVABLE CHARACTERISTICS
1 co = 41 Pvysient Siate (s sppes) Laguc
HyEOCaDon MErures 43 Cator: Conness
12 Formuis Mot apphcable 43 Odor: Like gasotne
13 MO/UN Destpretior: 1.2/1255
14 DOT ID M. 1755
15 CAS Registry Mo Data not svedebie
S MEALTH MAZARDS 4 SHIPPING INFORMATION
81 Goggees or tace sheskd (88 lor gaecEne|. L1 Greges of Purity: Pewsieun Fydrocarbons
.2 Vipar Sy VUSL. Ges Gougieny S Mg (90} phus aromesc Fycrocarbons such

L

EZECEL

OECremON. ASCTENON CHLBOS BVETS LING FTREBON Wil COUQNING. QRGNS Bnd Mgy

-] L W
walng Of ADOOMSN. CHMTMGC MTTYTTRAL

FTRENSS MOUT NG SOMSCH. CIAUSSS NBUBSE. VOITIENG,

Trostment of Exposure: INHALATION: mamntsn rescemson ¢ requred. INGESTION: do NOT

nouce " obeerve lor
ASF N gréoros rest
15 mun. SKIN: wpe OFf, waan wel S0RD and weler.
Throohetd Lisw Vahue Dot not svasatie
Shert Term Inhmisten Limts: 500 pom for 30 men.
Tomelty by ingestiors Graoe 1; LDws = 5 10 15 /g
Late Tomeity: None

SUODOM d CRNIE MErvOUS BYSISTT CBGTSEEON OO
oxygerc cadl & cocter. EYES: fush weth waner for ot leamt

Vapor [Gae) FTitent Charsclonetion: Vacorns Couss & Signt Smaring Of e eyss O respenssory

Pystarn d preser  Megh CONCSNTEEON. The ofect & IBMDOnary

Liutd or S08d TR Chersctenstion: kMrsmurm hated 1 solled on Clotwng and showed o

remEr., My CBUBS WMArYY) g recdereng Of The son

£10 Oder Threaheks: Deta not svasabie

an

DL Vialwe: 10,000 ppm

s bercene end ohssne (10%])

et A meephers: No reaurement
Voring: Coen |fema arossn o

12 PWYSICAL AND CHEMICAL PROPERTIES

1 Pivpstesl Siste ot 15°C and 1 se
Lt

e Walght: Mot

123  Boling Point ot 1 stex
200-300°F = 0—140°C =
I—A2TK

124 Preasing Point Mot perment

118 Crmosl Tempersturs: Mol Derenent

T8  Crisesl Presssrs NOU perenent

wr

ma

078 st 20°C M)
18—2 oynea/om = 0.010—0.023 N/m
- XC
i Woter ivbartocksl Termton:
3051 oyree/om = 0008 <0081 Wm
- 2C
1190 Vapor (Gas) Specific Gravity:
Deta Nt pvastatie
TL11 Fese of Specific Mests of Vaper (Qesk
isat) 1030
1212 Lstent Hest of Vepormtien:
130150 B/
= Ti=fl calig = 3034 X 10* Jing
1213 Hest of Combustior: (eaL)
—=18.200 BA/® = —10,100 calig =
=424 X 10° Jing
1214 Hest of Decompasition: Not Dersnent
TL15 Hest of Bokstior: Not persnent
1218 Mest of Potyrmertstien: Mol Dertren
1235 Mast of Pustors Dats not svesable
1298 Limiiing Velue: Dats not svasable
1237 Reld Veper Pressurs: 0.12 pma
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OILS, FUEL:

ooD

Sy iy hopad ¥ alo-taroun Lube or fusl of ooor & FIRE RAZARDS 16 WAZARD ASSESSMENT COOE
Dinssil of Sgh) 41 ek Peine 100°F CC (B T ARSSSITI SRSk
62 Fasseble Limfs 0 Al 1.3%0% ATU
Floms on water. L3 Fire Lxiinguiaiing Agees: Ory chasecel,
omm, of Clrbon dome
&4 Fre LxSnguniing Agemts et b be
Si00 cmcrarge d posstes. Vst Water Sy 88 Sufiestve. 1L MAZARD CLASSINICATIONS
cu:uhu-a-n- o e 111 Cose of Foseral Reguistions:
{soiate ang remove Gecherged el roduitn Nat poranart ! Comtustiie hpadt
Motfy I00E health BT DOSUSON CONEDI agences. &8 Sehevier i Fire Mot partnent
L7  ignien Tempershure: 350—825°F 112 MAS Mamerd Rating for Bult Weter
P R — Tremspormties Not lated
68  Buwming At 4 men/wen
Comtamatss &1 Adesets Feme Temperense
chermecal, 10SM Of CArbON chomsde.
m':'-:'-mnn i Omt not svatatie
Cool smpossd CONGINars Wil water 11 Selehiemetts A o Pusl Rathe
Dats not svalable
Fire 412 Mame Dmta not
CALL FOR MEDICAL ANO. 7. CHEMICAL REACTIVITY
QU0 T.1 FResstvity With Weter: Mo rescson
s 72 wn "
l\-_u‘-ﬂ-:-
. 73 Smbity During Transpert Siabls
L and fush weh plenty Of waler
-u‘mm“m_mm- TA Meustrafuing Agents for Actds end
or Camstior: Mot paranent
DO NOT INDUCE VOMITING. 75 Putymermstior: Mot persrent
Exposure TS inhiior of Potrmermmscrr
Not parnan
7.7 Maier Rotie (Resstant o
Pregusty Dets not svadsbie
75 Resstvity Grows 33
12 PHYSICAL AND CHEMICAL PROPERTIES
e 11 Phoysiesl Sete of 1°C and 1 s
Dengerous 10 agusac B0 1 RGN CONONTEBONS. v
Water Tamy T Sangarus # § enears water vahes. g ___'-l-m
POHUHION | (euny oo nestn e wicsis ortcms i syl fNORY
Motfy COMBIDN Of NOEDY WO FRERSS. __-1” -
L RESPONSE TO DISCHARGE PR L WATER POLLUTION O e i
(Bes 11 Cassgery: Nore L1 Aguetio Temely: 118 Crisosl Temparsture: Mot perenert
MSCharecal CoMRarTENt 23 Clsmsx Not persnent 204 mg/ 1/24 te/pavande Amencen 128 Critonl Prosswrs: Mot perenent
Should be removed shac/ Tl /eant weser 127 Spesife Gravey:
Chermscel and prywcsl resirment 02 Wesertow! Temtelty: 20 mg/hg LDwe 087008 ot 15°C (houach)
| maerd] 105 Uguid Surtese Tenstere
L3 Giesogeenl Cxypen Demand (BOOY 2332 oyren/om = 00230032 N/m
DOmin net ewaebio L E 2
B4 Food Chain ComssmraSon Potoritar 129 Liguid Weter imtortontsl Termion:
1 CHEMICAL DESIGMATIONS 4 OBSERVABLE CMARACTERISTICS Nore 4780 Gyres/om = 0.047=0.040 N/m
11 CO Compstbiity Class: Mscolanscus 41 Pwyuesl State (38 shippedy Lousd = 20T
Hyarocarbon Miures 42 Celer: Light brown 1190 Vaper (Ges) Speatfie Graviey:
11 Porwsss WOl apphoabie 43 Oser Charsciersec ot pavimern
233 IO/UN Destgnesiens 2.1/1270 1211 Raetie of Spesifis Hesta of Vaper (Geak
14 DOT IO Meu 1270 Mo\ pomment
15 CAS Regietry Mo.: Data not svassbie 1212 Latent Hest of Vapertsston:
110 DA = 80 cal/g =
28 X 10 Wng
S HEALTH MAZARDS o SHIPPING INFORMATION 1213 Hest of Combustion: —10.540 Bu/b =
=10.300 cal/g = ==431.24 X 10* Ming
(8] gioves: goggies o lace sfeeid A1 Greses of Purity: Osssl fusi 1-0 (ASTM) 1214 Hest of Decompossier: Mot pararent
(1] INMALATION causes Neadechs ond skghi podinees. 5.2 Swrege Tempershsrs Amosert 1115 Mant of Sohstiers Not pararent
NGESTION couses rausss. Q. and of cararl NereOuS DYStem 2 Rert ADTeapere NO MUY 1216 Hest of PotymeresSor: Mot perEnent
rangng FOmM Mg RESORCTS 10 SPGSINOmS. COMA. BN OGN, CUETORSY STIEION BSCONGery 0 L4 Veammg Open (feme arvesssr) 1235 Hest of Pumiers Dain not svedebie
Sraiaton Of SOhearT BONS Of IONEY and bear aamege mey be Omeyed ASPIRATION csuses 1230 Lisiting Vet Data not svasetie
BOVEre g FIRSRON W COURTTY). (RGEPNG. Oeenea. mOskemal detrses. 8nd MosPy 1297 it Vaper Prossure: Dets not svesabie
SPEOIOEENg AAMONGry SOGE. leler, mgne of and acute onest of
oM nervun Bysam oy
53 Trestment of Lxpesure: INGESTION oo NOT mouce vormeng seek mekos sllenton.
ASPWRATION erioros bed rest adwerster caygen. EYES: wesh weth comaous Quanisty of waser.
SN remove sotvent Dy wang ond seeh Wi SORD &G WeReT
64 Throsheld Ll Vel NO SNgle value spploatie.
43 Shert Torm inheiton Lmes Ot (ol svesabis
&8 Tesicity by ingestier: Grade 1; LDse = 515 g/ig
L7 Late Toxielty: Deta not svasable
&8 Vepor (Qes) iriant Ch Shore g of eyes o wystam i presend n
Pagh concenwramone. The eflect @ lemporary. nOTES

4

reman. Moy CouSe BMErY end recosreng of sEn
£10 Oder Throshets 0.7 ppm
11 IOLM Vitus: Data not svasetie

Ut or Sold i Crarsoteristies: Meremum hazerd [ epded on ClOFw) and slowsd 10
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OILS, MISCELLANEOUS: LUBRICATING

Comman Synarmyms Oy et Yelouw trown L NRE NAZARDS 1L MAZARD ASSESSMENT COOE
Cranmoass od
Trarervmm—n of L1 Fash Peint 300°F CC. B0 Hemted fesotamart et |
[ 61 PFasesasie Lsits i A AT
Paste on water. [———
& AL Agurws: Dry
foam. or carbon Gomde
$100 mchargs 1 Dossse L4 Prre Lringueshing Agente Mot 1o bo IL  MAZARD CLASSINCATIONS
G-“'-':*“ Usest: Weser of loam may cause FoRws.
1CHS1S 8n remOve CRachames mevenel G5 Spesi Hemwree of Combusten 111 Comis ot Pederet Reputstions:
NOTPY I0CAI IaiT 870 PORSON COMTOI BoencIss. Promuste b s Mot baneg
&8 Benwvier 0 Fire: Mot parsneny T2 MAS Mamerd Rating for Dult Weter
47  igritien Tempersturs: SO0°F.TOOF Traneportaen: Mot lewd
08 Elestricol Hassre Mot perwrent 113 NFPA Hemerd Cansstfiestion:
o_linw-n e PR 49  Burming Mste: 4 mm/mn
N-n-r‘:.:n'nnum:.‘. L0 Asesesc P Tempersturs:
Coot expoess CoNtaners wih water Deta not svesasse
A 411 Stmistdemetic Al o Fusi Reto:
Dsts ot gvatabie
17 Pame D Aot
CALL FOR MEDICAL AID, 7. CHEMICAL REACTIVITY
uoun 7.1 Resstwey Water: Mo remcson
ey o o s o 73 Raacovy et Gummen v e
o pnbcowed
Py ey -
i g ol 73 Swmany Owirg Tramesert Stasss
:mwnmm_n_m- 74 Momratung Ageni ke Amse ong
of ek Canmtias: Mot porvrars
DONCT, IoUCE VOMITING. 7.5 Potymartamtier: Nt parsens
Exposure 74 nhmRor of Petymernstior:
MO pararend
7.7 oter Rete (Messtew o
Progust: Dsta not svedetie
75 Ressuvity Grewm X3
12 PWYSICAL AND CNEMICAL PROPERTIES
TL1  Piwystosl Sueee ot 15°C and | sem
Efect of iow concenyemons on SOuSSC Be N wknown, Lionadt
Water o~ Lo T 111 Moteu Weagne Mot peraent
L 123 Baming et ot 1 s Very hgn
Notfy operatons of nearDy witer ruakss. T24  Fromsng Pomt Mot persnent
125 Crmson Temeerutur Mof persnent
L RESPOWSE TO DISCHARGE 2 uea L WATER POLLUTION s m__”""'m:,"""
[ 11 Cewgery L1 Aguetic Tomeity: Dets not svasiatie 0.002 wt 20°C (houet)
echarecel coneeent 13 Cless Mot 83 Watertow! Tasieity: Duta not svadetss T8 Ligutd Burtese Tonmier:
Should be removed 03 Sucsogionl Orygen Deswand (BOOT 3937 5 oynen/om
Chemecas and prymcel vessment Osts not svasatse = 0.098—0.0375 N/m &t 20°C
&4 Posst Chwwn Consorarmon Posermter 129 U Water wytertecisd Tenesern:
More B4 Gyren/om = 0.033—0.084 Nim
= 0C
1 CHEMICAL DESIGRATIONS 4. OBSERVABLE CMARACTERTSTICS s ot parrare "
11 OO Compstiiiry Closs Msceterecus 41 Pvysiesl Siete (oe shisped) L 11 Rete of Specific Mest of Yaper (Gask
HySrocarbon Madures 41 Cater Yelow Rucrescent Mot parereny
13 Permmse Mot scotcatie 43 Oser Crarscesresc 1111 Lsterd Hest of Vepormaten
13 WO/UN Destgration: 1.3/1370 Mot parenent
14 DOT D Mau: 1270 111 Hest of Commestion: — 10,408 BaD =
15 CAS Pegmery Mo Dests not svadetie =10.270 cal/g = —429.00 X 10* Jing
1214 Mot of Decompasttien: Not pertnent
TZ18 Mest of Bohsen: NOt pernant
S MEALTH MAZARDS . mm TL18 Moot of PolymerEsthon Not persnen
. = e 1225 Mest of Fustor: Deta not svesetie
& Ploves: Qogoies or lsoe sk L1 Qreses of Purtty: Vanous vecosses 1130 Liniting Velss: Dals not svesaie
L= ] Ly L INGESTION: rmaremas 12 Siorage Temperwnae Amtmn TLI7 Meid Vepor Pressurs: Deta not svassbie
fregquency of bows! passage Mey ooour. ASPIRATION: pusmonary STAsson @ normaby el ) inert Aunsesters Mo e
Dut MEY DECOME MOrD Bevers sevarsl hours Bfver SRpOBFY. L4 Venting: Open (Reme svester)
L3 Tressment of Lipeswrs: INGESTION: co NOT levage or nouce
ot omsevec of Y Friston can b9 Sweced by senel
umm--—n-—.ﬂr-ﬂﬂ—ﬂ—
&0 waser
G4 Throsheld Lt Vol Duts not svesetie
65 Bhort Term iInhelstion Limite: Duts not svesabis
L8 Testaity by ingestiers Qraoe 1; LDws = § 10 18 p/ig
L7  Late Tememy: Dets not svedatie
[ ¥ ] _“h—ﬁ—-!—n-n-l“dl.q--l—_j
Srmem d present i fagh conceneasons. The effect s emporary.
s Ut or Bald FTRmn Charscierstion: Mremum heImd f pled On Clofeng ang owsd K
reman. ey CluSe SMAnINg and recoereng of the sn
410 Osor Thresheis: Dats not svedatie NOTES
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OILS, MISCELLANEOUS: MOTOR

OoMT

10 HAZARD ASSESSMENT COOE
Tt Mamerd Assdsemerd Mandbtes|
ATU

1L MAZARD CLASSIFICATIONS

1.1 Cote of Federsl Repulstions:
Mol e

112 MAS Masard Roting for Bult Water
Trarepermeor: Mot bsed

113 WFPA Hassrd Clesstfosten:
Mol isted

Commen Preamren Oy s ¥ lhow-prown e o ogor & MRE MAZARDS
o o4 &1 Plash Peine 275—800°F CC.
Trararssson of 63 PFasssable Lmie 0 A

P on water. Data not svadatie
43 Fire Lringueshing Aguwtx Dry chamecal
loam, of cirbon domee
5100 Gechame f Dosmble. &4 Fre Lxrtngushing Agonts Mot & be
C"""m-:'l Usse: Weter may Do meflectve
i mavias: &5 Spect Mamres of Commustion
Notty IOCa hesith BNG DORUDON CONTIDI BPBNCINS. Prosusts ot parenent
&4 Behovier In Fire Not peranent
47  ipuies Tempershre 125—425°F
&3 [Eecwiesl Mamare Mol pertnent
Careamiea 09 Burning Rete: ¢ mm/men
Exvnguish with dry Chermcal, 108 Of CFDON Gomds.
u-n-puu:‘lll-num * 610 Adebetic Pame Temperstre
Cool exposed COMaErs wih wuker Dwts rol svahates
11 Suslaiiemenrto A 15 Pasl Ratie:
Fire [epap———
412 Pams Det rot.
CALL FOR MEDICAL AID 7. CMEMICAL REACTIVITY
[§ -7 -] 7.1 Ressthvity Wih Water: Mo rescton
P O s 72 Paorety v G o
Secied areas oty 2 73 Swmbilty Dwring Tranepart Stadis
IE 5 resos fash with plery Of water
F&‘ﬁmn;%&mmm-— 74 Howtrslsing Agontn ter Adtde snd
o VOMMING Camtios: Mol paranent
DO WOV S 75 Potymermestiers Mot perenart
Exposure YA medior of Polmermsiters
Mot parenent
7.7 utar Rate (Resca o
Proguety Dots N0l osedabis
73 Paestvity Greuse X1
lhud'-l-—ﬁn.un—ll-“

Water Muy b5 oo . sk waksd inkiis

Poliution Moty 1ocal heath 8ng wedle offcsis.
Notfy operaion of Nearty waler riakes.
L RESPORSE TD DISCHARGE i Lan L WATER POLLUTION

(Bee s L1 Categery: Nore L1 Aguetie Temelty: Dems not svaseble

O rECel COMTmTeTar 13 Clex Mot parsrent (1] Duta met
Shoutd be removed L3 Betogiens Oxypen Desmnd (BODY
Chasecal end phymosl Feasmant Dats not svametie
64 Fosd Chuin Consentration Petortiat
3 None
1 CHEMICAL DESIGNATIONS 4 OBSERVABLE CMARACTERISTICS
11 OO Commmuipiity Chs Msscubraud 41 Peysiest Sinte (30 shipped) Limed
HyPGrocarbon Wixkase 42 Cater: Yelow Sucrescent
13 Formas Mot apelcatle 43 Oser Charscarssc
13 BO/UN Desigraties: 11/1270
34 DOT ID Mau: 12770
L5 CAS Registry Me. Dsts not eveliable
S NEALTH MAZARDS L SHIPPING INFORMATION
L1 Pe @oves. QOgges of Ince hesid L1 Qrases of Paity: Venous vecosties
a2 " MGESTION: merevel 82 Serape Tempersters: Amtent
reguency of bowel pESsEge My oo, ASPWLATION pumonary STRESON § normedy M 83 imert Abmesphers: No requremant
BUl My DEOCMS MOMS SPVErY SOVErN hOUrs SfEY SEpOUTE. 04 Vensng Open (ame arrossen
L3 Trestment of Exposure INGESTION: do HOT svage o mouoe vormiing. ABPWATION: restmere
not ] of ETERSON CaN Do Gotecaed by eene
crmst seoye. EYES: wasnh wih copous amours of waser. SKIN wps off of and waah wih somp
o water.
B4 Threshold Lt Yetus Osin nol svadedie
&5 Short Torm inhaistion Limits Dsts not svasable
68 TemeRty by ingeetion: Grage 1; LDss = § 0 15 g/ig
&7  Lsw Temteity: Osts not ovaliabie
&8  Veper (Gas) iFrRer Charssesrictien Vapors Couse § SN smering of e oyes O resprmICrY

‘ystam ¥ presert In hgh concerwstone. The effect i lemporery

FerREn, MBy CSUBe STErEng and recoereng of T son

590 Oger Threshekt Duta not ovallabie
&11 DLM Vel Dsta not svesiabie

g EEE‘ EEE
|
i

i

?
f
|
i

113 Mest of Combustion: —10.480 BB =
—=10370 cal/g = —420.08 X 10° J/ng

LM Moat of Dessmpostiern: Mol perarent

TLIS Moot of Bolullarn: Mot perenent

1L Hast of Pelywertzstiore NOt parenent

1138 Haet of Puster: Duta not avasabie

1136 Ly Vakes: Dets not svasates

1227 Meld Yepor Pressure: Data not svasable
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POLYCHLORINATED BIPHENYL

PCB

Camman Syrasryms Oy b 10 sok L-:_'—'_' Wask ogor & FIRE NAZARDS 16 MAIARD ASSESSMENT COOE
'0-;!—_“ L1 Pash Peint > 206°F Bz Homcr Ascsssmant HorbooK]
Asocheor 62  Pasmable Lisiis in Ak 'l
Feogenssed wesse S o wamr Duate ot rvestatsa

63 Fre Lringuishing Agents Water loam.
dry charmcsl. of CArton damete
EE"W':"-:.":-'::-'“ Gt Ml..-“_ﬂ-- 1L MAZARD CLASSINCATIORS
ln:-un-l YR ooy % of Comination 1.1 Cose of Fesery Repuatens
NOuty 0! RS oG PORJSOn OOl spsnams [ e e—— ORuE
" 112 MAS Mamard Rating for Bl Water
&5 Benavior in Fires Mot peranert Tranaportsien: Mot tmed
47 igniten T [ —— 113 WPTA Memard Clesstiestior:
Wm-.-nnu-—cum—- 65 Eectrianl Mamard Not perinant S
09 Buveng Rsts Dets not svesabie
AW Asetstic Fiome Tompershure
Osts not svatetie
Fire 011 Slehiometic Ak ko Fusl Asbe
Osis not svestable
012 Pame T Outa mot
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
LIOURD OR SOLID 7.1 Rescvity Wih Weler NO reschon
Ly Y p— 71 Meactviy with Comman Mstersts Ho
IF iN EYES, hold syekds open and fush wei plenty of water ——
73 Swmbiity Durtng Tranepert Sisbie
T4 Mesrebmng Agenes lor Askts ond
Cauetian: MOt porerant
74 Polymertsstior: Mot parenent
Exposure 74 wrReor of PoNrmermador:
Mot paraners
7.7 Maler Rstie (Messtant to
Prosusty Dets not svelatie
( 75 Resoeviy Grows (ot nol et
= 11 PWYSICAL AND CHEMICAL PROPENTICS
111 Popsiesl Stete ot 15°C anel 1 ot
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Soda
Water Moy 8 0anperus d § SN SO FRBRSL. 111 Metoouier Weaght: Mot perement
MOty IOCH Fealth and widisle OMcmts.
Poliution NOly GPOVIETS of Aty weler siiae g l-u--.::-mun
128 Ciiesl Temperstsrs: Mot persnens
124  Crimesl Presswre: Not perwren
L Wm L uaa L WATER POLLUTION 127 Gpese Grevey:
(Bow L1 Castegery: Nore L7 Agate Testalty: 1310 ot 20°C (apach
ML WATENG- . COMMSTEn 11 Clsms Mot perwnend OITE ppen/08 e /bhumpll/ T /treeh 118 Umid Burtese Tommiors Mot persnent
Shoutd b8 remowed e 19 Lguid Water inasrtactel Tomsters
nd prymosl Q.006 porm I38- 1080 Mot peranene
o/ arai/ T/ mat et 1110 Vepor (Gwe) Bpeetite Qrwvity:
42 Weterfow! Tamtaity: LDvs 3000 pom Mot parenens
(aerd cuck) 1111 Ratlo of Spestie Mests of Yaper (Qask
A el Ovypen Desang (BOOT MOl perErent
1 CHEMICAL DESIGRATIONS L OBSERVABLE CMARACTERISTICS Very tow 117 Latent Mest of Veperustien:
11 OO Compatiiity Class Mot beted 41 Poysionl Stete (s chipped): Lious 04 Fosy Chwin Conprmrmion Potentet Mol partrent
12 Formmse (CivHieJC, o sold Hgh TL13  vest of Combustion: Not parerers
13 RO/UN Destpradier: Not Seted 41 Cater: Peio yeliow (lgul) coloress 1114 Mest of Desmpesfier: MOl Darmnent
24 DOT D M 2315 L6 Hest of Solular: Mot perwnent
A5 CAB Regieiry Mo 1338-38- 43 Ower: Preciosly cdoress 1290 Hest of PelywerenSen Mol parsnent
1238 Hest of Pustor: Osia not svadabss
1129  Lwing Velue Dsis not ivesebes
1097 Mot Vaper Prossre Dusin not oveseble
5 MEALTH MAZARDS 4 SHIPPING INFORMATION
[ S E Giowes and L1 Grases of Pufty: 11 graces (some hgud.
a2 Feldowng L Acre irom sn comect. 53Me solis) whech cifber rmanty ¥
83 Tressmerd of Lxposurs: SXIN wesh st soap and weser. haw chionne comment (20%-08% by
4 Thwsshold Limit Vales 0.5 © 1.0 mp/m* —gre)
&5 Shert Term infatstion Lisasx Dets not svesebie A1 Ssernge Temporanre: Amtwn
&8 Tememy by ingessiors (raoe 2 ol el LDwe = 3000 mg/ng A3 mert Atmosphere: Mo recureTen:
LT Lase T Y: Causse " ren. BT celecs O bs 84 Venting Open
65 Vaper (Gao) FTRsm Chamoterotien VDOr CILSO SSvre ITRENON of S ANd TYOs! &N Coue
ove and ung ey They cennot be IClersed Sven B IOw CONOSrETESCFR.
AP Umguss or Sofd TRan Charscienetios COMECT Wil San My CIUSO FTESSON.
5.10 Ouwor Throshelt: Dot not svasatie
A11 DLN Vel § ©© 10 mg/m
NOTES
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TOL

Casemon Syvesrryees Watery bguad odor L PRE NAZARDS 10 WAZARD ASSESSMENT COOE
Tomuos &1 Fash Peint 40°F CC. 85°F OC Rew Huserd Asssesond Rt |
TR &2 Fosssable Limis n A 1 IT%-TS

Flosts on water. Farnrnetite, FMstng vepor = produced. &3 Pire Lriguishing Agems Carpon damsce i
or @ry chasmcal tor amad frea. ordirery
loam ior wrge ee.
Siop Gmcrarge f posstie. Kowo Decoh swey 04 Fou Rulinguishing Apumss fet ie 0o 1L HAZARD CLASSIFICATIONS
::-u-:::--;:om Usest Water mey D nefiecsve Wi o
upwng _-'-"-'" R Sh V. 65 Specisl Hmseres of Comtustion Cade '--'.'_
180M0 AT MOMOVe CRCNErged Meteral. Produste: Not parsnent
Nowty loca heaith BNG PORAGCN CONIOI BQENCos. 08 Behevier in Fire: Vepor @ haweer an ar | 113 WAS Hemard Ruting tor Bult Water
G ey T 8 Goreieraces demarcs 10 Transperution:
8 80TS Of IGBON B feen Dack, Cotogary _:‘
'__M'_.'_ pro— A7 igniton Tempersturs: NOTF
M-“i-':?n-—ln 4 Decwien Hemerd Case | Growp D Heamn
Wow i aelt A9 Burning et 5.7 mm/mn Veporweand
bmn“h—ucwh- 090 Adebete Fame Tempershars: it or Sobd breart 1
Fire Waer may be meflectve on e Dam [
Cool ENDOMSD CONMENErS with wser Aot Svmiaiie Water Pandon
Human Tomelty 1
(Corerusd Aguenc Tosclty — 3
Assthenc Eect 2
CALL FOR MEDICAL AD. 7. CMEMICAL REACTIWITY Prsscovey
vAPOR 7.1 Messtivity Wih Water: No reaction Otfar Chasisstt .
Fgeng 10 eyes, nose and Uvost 72 - o Mo vremer [}
lu-.n--.-:‘-:-‘l—u-u Seifescion__________ 0o
In\:nul-l- 7.3 Suasity Curtng Trasspers Swsis 113 WFPA Heserd Classifiestion:
M breatheng hee SOpped, (v erdhcsl FEpTEEON. TA Meutraising Apents fer Asits and Category Tl gt
M brestteng fcult, gree cygen. Conmtion: Mot peranere Heslt Hezerd (Blusy 2
LoURo L
. o ikl il s, [ S — m’_ :
Ew.  pemicwsd, wil CEUSe AEUSSS. vOMENg OF IC8S O CONBCICLSES. 74 mier of Potymeriaation:
IF 1N, EYES, ot syeids 0pen and fush wih planty of weter 7.7 Maler Ratie (Reastest to
Fwn_lm_-ﬂ- Proguet: Dem ot swataitie
DO NOT INDUCE VOMITING. VA ity Satep. 8
11 PHYSICAL AND CNEMICAL PROPERTIES
121 Physiesl Siate ot 15°C and 1 st
0 Sguatc Be I hgh conoamresions. [F ]
Water Iu-‘-——llﬂl-“ B3  Malosuier Waight 5214
m T3 Beling Peist ot 1 st
N-nullul-.t'n-?_-n ZNAF = 11068°C = MAFK
— %— L4 Prossing Peine
=13F = 0T = 1TAFX
L RESPONSE TO DISCHARGE L uan L WATER POLLUTION 128  Crives! Tempersters:
Moo M 11 Cotepery: Pammatio boud L1 Aguetie Testelty: B084F = JLEC = 81N
S wTTAnG-n RevaTtsiiry 11 Cess 3 1180 mg/ /08 b/ muntien/ Tl /resh 128 Critionl Pressure:
Evecusts srea o S00.1 pam = 4055 mm = 4.100
n y: Detn mot L
L3 Seioges Orypen Demsrs (ROUT 117 Specifis Growey:
0%, § doye 0% (Wwor), § deye 0887 at 20°C Mo
L4 Fosd Chain Corsemtration Potontiat 1L L Surfese Tenstor:
More 200 oyran/om = 00290 N/m ot 20°C
CHARACTERISTICS
1 CHEMICAL DELJGMATIONS 4 OBSERVABLE 129  Ligid Water imtertestsl Tonslon:
41 CO Compatiiity Class: Aromatic 41 Pvpsiosl Binte (oo shipped Lgued 0.1 gynen/om = 0.0081 N/'m ot 25°C
Hygrocarson 42 Cster: Cotoress L9 Veper (Gas) Spestie Grewey:
41 Perwsis CoHaCMe 43 Oger Pungent sromeiic. bersene-Ser MOt perurent
13 MO/UN Destgnations 3.2/1294 GENCl, plomsery 1111 Fatie of Specific Heste of Vaper (Gesk
44 DOT ID Meu 1204 1.089
A5 CAS Reglery Mo 108-88-3 TL11 Lasent Mest of Vepormstien
: 188 B = 801 cal/g =
181 X 10* Jikg
S NEALTH NAZARDS L SHIPPING IFORMATION FASS_ Vouat ot Snintumniion ==17.408 Sty
" - —0008 oal/g = —408.5 X 10* Jing
L8] TS GOOGISS O IGO0 SN DISSEC GIOVER. 01 Grases of Purity: Ressarch, respent. 1114 Hest of Desompesition: Not persnent
2 Pymptoms Folowing Lrposwre YAOUT TR Syes &NC UDDS FESCIEIONY VECT COuSe (RTINS, rreson-al B0.8 + % nousnat 1218 Hest of Bokmlors Not perenent
erTent. Ligusd rristes Gyes and Causes dryng of sin. ¥ commrs 84 + %, W 5% Eyene ang 1116 Hest of Pelymertastiors Nof perinent
SIPTEIed. OEUSSS COUPNING. (RGPNC. AISE. Nd Ml CEVEIODINY) Pulmonary edema. mad emoures of baresne end 12385 Hent of Pusters 17.17 callg
MGISEK! GEUSSS VOMAING, QREeNg, TGN, COGrSSed MEDEENcN. nonEromEEC ePTOIFtONE: 90U 120 1098 Limiling Value: Dsts not svadable
63 Tressmert of Expeswre: INHALATION remowve 10 feeh o, (oo ertonl respersson and Geygen Sas Dure TN Nt 1227 Reld Vaper Prosswre: 1.1 pem
nossed: oall & doctor. INGESTION: 00 MOT induce vomang: cal o docter. EYES: fush with A2 Sernge Tempersturs: Amtsert !
water for of lemst 15 M. SION: wipe Off, wmah with 08D and waler. 03 mert Avmsspiare: Ho regurement
B4  Threshedd Limit Vel 100 pom 04 Venting COpen (feme svemer) or
&5 Shert Term inhaiston Lt 800 ppm for 30 men. s vBOLLT
&8 TesteRty by ngesters Grage 2 LDss = 0.5 10 5 g/igp
A7 Late TomeRy: Ndney and Svar devage Moy lollow ngesson.
&8 Veper (Ges) brimnt Charesterislion: VEpOrs Couss o sighl emartng of 1he ovee Of respYmROry
pystnrn ¥ presert in gh concerwatons. The efiect B lemporery.
&9  Liguis or Bodd rrimnt Cherostoristios: Mirsmum hazard. ¥ spiied on Clofhwng and alowsd 1o
emE, MEY CBUSS GREENG AN reCereng Of T sen.
590 Oser Threshele 0.17 ppm & FIRE MAZARDS (Costimped)
A17 IDLM Vel 2.000 ppm @17 Siichisemstric Al & Pusi Retier Dets nol evesabie
012 Fame [+ T
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TRICHLOROETHANE

TCE

Commen Brasmym ‘Wensry bawad Coioram Smest ocor & FIRE NAZARDS 1L WAZARD ASSESSMENT COOE
1,1,1-Trersorosthars W1 Pk Pesw Dem ot svesesie F=o remsscd Apeseaerond Hervlsst |
61 Passsatte Lmie 0 A T%-10% A=X-Y
a__-.u B i weler FYRSGNG vePor B produoed o e w Agumim Cry
loem. or carton dicuse
G4 Pre Leeaehing Agst Wed W e
Unatr MOt parinars 1L MAZARD CLASSIFICATIONS
"  Kosp
:--‘w“,_-—- 45 Ol Hepnwre o Commestun
uh-ﬁ Promuss Tom: and rmtrg geses e 1.1 Cose of Fesersl Rogutstons:
I SN FTOws CECharpEd Materel urermed 1 ires. ORA
NNty 100 Nesfh and pORSDN CONET Bencss. PPR o — 112 HAB Mamard Mutng for Bulc Weter
07 peien Tomperatwre: S07°F Trmperuton
85 Emcwrs Memars: Hot oertren Sowy St
POISONGLS GASES ARE PROOUCED I FIRE. br X r-_-'r_':"’,_:._."'“ Hasan
w-_ g, | Dem ot mestaia: Viwor et 1
el @y oherecsl, CAYDON Gieace, OF MR
L17 Glmemsmrty A Fusi Rt Lt or Sold et o 1
Fire Dt 1ot st Pomors— 2
12 Pame T Daa rot Waer Poumon
uvan Tomoy. 1
e
Aot Bhect________ 2
CALL FOR MEDICAL AD. 7. CHEMICAL REACTMITY Pramctery
VTR e R N ey — wrombine 2
:"""'—- dmrees o @R bresting == -'-—'-:!-'-‘ e o
:--i-.--“"__ _’_-_.- 113 MPPA Meserd Classteston:
¥ brosiing © Mo, gve [e—— Sutapary _:"'
URAD 13 Owrng Tromeeert S Heaiih Hamrd (Bas)
r—gnud_ T4 mh--- Pamaaiily o) 1
RSO, ey FOOUOS MERDoE Rescovy (Yelow) 0
Exposure | . e ang shose. Sumn S —
ey - e T
F SWALLOWED and vecarn  CONBCIOUS. Nave wotm dhvik waser L o
-_um-m o vt
F SWALLOWED and wictm u OR HAVING COMN- 77 el fatis (Resstant o
VULSIONS. 00 NOSwy) emceo! heep vaolm sarm. Predesry Dot not svedisbie
TS5 Feeetviy Grous 34
1L PHYSICAL AND CNEMICAL PROPENTIES
TLT Peyssosl St of 10°C and 1 oo
Eftect of lw cONCNIrEEcRe on aqumic B I8 uresown. Ly
w.m oy Do darguroue ¥ I ermers wessr rastes. 123 Melesuler Welght: 13141
Mm oy [a— P e 123 Seling Poiw ot | s
-.:—ld-ﬂ-ir_- TEF = T4'C = MTX
124 Prossng Petnt
L RESPORSE TO DESCHARGE 2 wen L WATER POLLUTION R R S
(B Recsemie Bofod Hovalbest) 11 Cutegary: Mens L1 Aquetie Testety: 128 Crmsesi Proumers: Mot pormnend
Shoss b removes 243 Cimser Mot parmrent 75180 pum/*/peet/TL/oat water 117 Gpeste Grovey:
Craswoms and pryvescel vessort “Tie paviod fot epectiad. 131 o 2T fena)
62 Wetrtow! Tomtelly: Dms ot svedatte 128 Ligwsd Gurfese Tenater:
03 Sedoges Onypes Demard (SO0 5.4 oyea/om = 00884 N/m t 20°C
- Dty Pt swsstates L9 Lipute Woter rmsrtestsl Tonmserr (sel)
i Food Chein Corseearoten Pemssis: 48 oynen/om = 0.048 N/m ol 20T
Nane L Veper (Goe) Gpesife Grevey: 40
1 CHEMNCAL DESIGRATIONS 4 OSSENVABLE CNARMCTERISTICS TL11 Mo of Bpestfc Mosts of Vaper (Geak
L1 OO Compommty Gl ricgmad 41 Powases 023 ten ckipposy Liges e
42 Cuten Celoriess TRIZ Latet Mot of Vepermster:
12 Perwmte CHeCCl 43 Ower Creowosorm e pwsston %0 /b = 8 ave -
L3 WSO/UN Destgramens Mot Beted 34X 10 My
24 DOT I Neu 2891 213 Mest of Comtustion: jeet) 4700 DR
A5 CAS Regiswry Me: 71884 = 2000 eak/g = 110 X 10* J/kg
TL14  Hest of Dessmposiior: Mol Derrent
TL1D  Hest of Batutar Mot cererent
SPPING INFORMATION 1196 Hest of Polymarmetien: Mot perBrent
- S NEALTN azanee . 1128 Mewt of Pustors Dsts not svasacse
[ %] Orgarec 20 gen Corester pethCOMEING breetheg 1 Grmoes of Puriy Unsoromet rfdsssc [T T Y S—
o OF DOMYITA-SICONCE e IOV CREFTRCT) SESRCY OGNS s PR Wi o ool 1027 Rl Veper Prosswrs 4.0 pes
SNl a0 SIEAT TECETENG BESON GNOTS (O WSS ORMYY BRGSO B NECDITe KXSTSRT. P
POCErENG OF DOSY T SICOMD! Ml OF GEFON 10F SRMT! PRTESCSON ST Deerago Tommersiaw AR
L1  Srmgiems Folentvy Lpesars MHALATION: srmpioms rengs om ioes of sndvs eng L3 et Atmrsepturs Mo rogureenert
“._ﬂ_'“----.— [ 7] Vomegr Preseurs-eacure

£ cgoeee

BMOESTION: protuces effecs srwiar

nhmsetion G mEy caume some lefrg of Aeuses. EYES. sighty riming and lmcrvymesory.

BB eteSIrg ODON MDY ORI CaTIIS.
L of Expossre: Gol medon

Do NOT -

PHALATION: memowe wolm 10 tresh e I necsesary, apely orSoil FESEIEECN ane/Or
asrverester crrpgan. NGESTION: hove votrn Grve: weter e cuoe vormaing, EYES: fuan
Feorougiy Wi wmier SHIM remowve corIeisd SOFWY) 0 Eah SGoSed el Toroughly

= SO0 e WA welar
Throametd Limsl Vabse 360 ppen

Shert Torm dtmtston Limis: 1,000 pprm lor 80 man. in men
Tomtaity by ngestan: Grage 1 LDse = § 1 15 §/g ul. mowse. i, gures P

Loto Tamasry: Dete ot evadatso

Yaper (Qoo) rReet Charmorisies Veson Cleo § SlfY emering of e oven of reEDYBIOrY
sy presert n hgh conoerwetors. The eflect = reorey

Uinetel or Sodd i Curestaritien Wrsam haserd ¥ wbed on STy e slowed o
IS, My Chume SrRering ond recoersy of e son
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Camuman Byramyms Watery housd Cotoress Swost otor L FIRE NAZARDS 10, MAZARD ASSESSMENT COOE
]in &1  Fash Peint 84°F CC. (e v SrrToeee Horemeot]
02 Paswssble Limis iy A 11%04% ATU
Fiosta on water. Flarvnabis, rrasing wapor © Erocuced. &3  Pire Exsnguisiing Apents Foam, ory
chemecal, Of Carbon domsde
64 Fre Lxenpuiohing Agants Not o be
Dosmtie pecpse Used: Water may be meftechve. 1L  MAZARD CLASSIFICATIONS
amcharge #
gnm ey — 45 Sposial Hemoroe of Comtusion
m?w“nw [ — "1 c—-l-:-_
Nowry heann m' COMTO! Bgencme. 48 Behevior in Fire Vapor & hesver han o Parmatie
. = and mey wevel conmdenabie detence o a | 113 NAS Mamerd Rating for Sl Weter
£0urce of igreion end Resh beck. Teteparteton
L7 ipuuen Tempershare: 008°F Cutagery -’
'm“wum- oo 48 Enswiesl Mesare Cass | Grow O
Mm_l..:::u“n &0 Burming et 58 mr/mn Heamn
Aaer sen.connen CreeTing sCoRELE. 410 Adshonc Fiame Temperstere Vepor blant 1
Exnguesn wan loam. dry chercel, of Carbon domse. Dsen not svatabis Lisung) or Sold bviee 1
Fire e Tt oo o L1 Suslehsomotric Al %0 Fusi Ratie: e
Deta noe evesedis Water Pousion
12 Fame Data not hamen Tomety 1
Aquenc Tomtly 3
Assonc Efect . 2
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Praacviey
VAPOR 7.1 Masstvity Wi Waser: No rescson O Choett e
e e St breubing. o i o 72 Pesctvity wan Comsmon Meteriass: Mo r :
COnBoOUSNSes. reackon — Rescton —______
Mows 10 fresh o 73 Subity Duing Trenepert Stabie Neawd
H bresteng hes 100000, (ve arSicel Mepraton. 74 Metralning Agers for Asids and Categary CoasGioton
y o e Caustonr Mot parsnant Healh Hamerd e} 2
o, sl vl 735 Petymermster: Mot parsert iy i ———— 1
Exposure 1 GwaAOwed. wil COUSS NEUSSd. o lose of 75 innisior of Polymerestion: Reschay (Yetowt — 0
IF 14 EYES. hoid eystds opan end fush with plenty of st 7.7 Nalar Ratie essunt o
!ﬂwnﬂnmm—ﬂ- Prosusts Dstn nol svasabee
o
0O NOT INDUCE VOMITING. T2, Wemsbytty Songe 3
12 PHYSICAL AND CHEMICAL PROPERTIES
121  Pysiesl Siste ot 15°C sned 1 s
HARMFUL TO AQUATIC UIFE IN VERY LOW CONCENTRATIONS. [T
Water Hqi-:“llm_l_ T3 Meleswier Welght 10018
Pollution L3 Deling Peist of | sl
Motrfy local heeft and widile officiste. MAF = INFT = 081K
MNOSY ODSMUON Of NEArty watr FRERes. 124 Prossng Peme
e e e —— =S TF = =dTHC = TN
L RESPONSE TO DISCHARGE 1 LABEL L WATER POLLUTION 125 Criesl T
Bos 11 Cmegery: Furmmabie boud &1 Aguete Testeny: S0EF = AT = NTOK
18810 WATING-Fegh Rmimabiny 12 G 3 22 pe/ B8 hv/blusgel/ TL_ /irean weser 128 Criesl Presssrs
Evacuste ares L5 Temtaity: Dsta not S128 aom = 3400 pan = 1540
Showld be removed 43 Biciogionl Oxygen Demend (BODY L
o prwescsl 0 B/B, § ceye 0% (heor.), § deve 1L7 Spscifs Qrevay:
84 Feod Chamn Consentration Posentist: 0004  20°C B
Outn ot svadsbie 128 Uspid Surtess Temmtorn
200 oyres/om = 0.0288 N/m
1 CHEMICAL DESIGRATIONS L OESERVABLE CHARACTERISTICS O e T et
11 CO Compatiiity Class: Arormaic 41 Fwpsissl Saty (o0 shippedy Ligsd 304 gynen/om = 00084 N/'m ot 30°C
Hydrocarton 43 Celer Cotoriess LW Veper (Gas) Seeailic Greviy:
12 Pormase m-CeHuCHah 43 Ouer: Like Mot perenent
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APPENDIX B

CONFINED SPACE ENTRY PROCEDURES
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0 SPACE C ON

Confined spaces are classified according to their existing or potential chemical
and physical hazards. Classification is based on characteristics of the
confined space, oxygen level, flammability, and toxicity. Table B-1 defines the
parameters of each classification. If any of the hazards present a situation
that is immediately dangerous to life and health (IDLH), the confined space is
classified as Class A. Classification is determined by the most hazardous
condition of entering, working in, and exiting a confined space. Class B
confined spaces have the potential for causing injury and illness but are not
IDLH. Class C entry is one in which the chemical hazard potential is minimal

and does not require any special modification in work procedures.

A minimum of three workers is required for each confined space activity (two

entry and one standby; or one entry, one rescue, and one standby).

The one entry/one rescue/one standby arrangement should only be used when the
confined space is relatively small and/or the entry person will be in the line
of sight at all times. In this instance, the rescue person acts as the second

person in the "buddy system."

4-90-88
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The two entry/one standby arrangement is used when the area of the confined
space is larger, and the tasks may take the worker away from the entryway.
Again, care must be taken with this arrangement because the standby person
cannot enter the confined space and attempt rescue unless adequately protected

(i.e., respiratory and dermal) and replaced by another qualified standby person.

This number of workers is the minimum required for these activities and, in most
cases, should only be used for relatively nonhazardous confined spaces.
Additional crew may be needed if entering a Class A or B confined space.
Additional crew could include rescue, decontamination, and line-of-sight

personnel.

GENERAL ENTRY PROCEDURES

The following steps must be taken when entering a confined space.

1. Inspect all pieces of equipment to ensure they are in good working order.

DO NOT ENTER CONFINED SPACE WITH DEFECTIVE EQUIPMENT.

2. Conduct a background check to identify all potential hazards that may be
encountered in the confined space. Determine if there is a potential for
fire/explosion hazards, as well as a potential for a toxic or oxygen-

deficient atmosphere.

4-90-88
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Before entry, the atmosphere inside the confined space must be tested. An
attempt should be made to test the atmosphere without opening the entryway
(i.e., through a vent line or a small opening). If the entryway must be
opened to test and only low levels are expected in the confined space, crack
open entryway, test breathing zone first, and then test the confined space.
If potentially high levels are expected in the breathing zone, respiratory

protection should be worn prior to opening the entryway cover.

I1f explosive, toxic, or oxygen-deficient atmosphere is detected, purge or
ventilate the confined space prior to entry. Retest the atmosphere three
times at S5-minute intervals. A person can enter the confined space without
respiratory protection only if all three test results are below the
Permissible Exposure Limit/Threshold Limit Value (PEL/TLV), 10 percent of

the LEL, and above 19.5-percent oxygen (all three conditions must be met).

(NOTE: Any downward deflection of the readings on the oxygen meter from

background (i.e., 20.9 percent) should be viewed as a potential for an IDLH
atmosphere. Unless contaminants are known to be nontoxic, do not enter the
confined space without respiratory protection if the oxygen level is below

background. See Section 6.1.)

Blank, block, or otherwise isolate, lockout, and tag all chemical, physical,

and/or electrical hazards wherever possible. (See Section 6.2.)

4-90-88
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If using an air-purifying respirator or if an IDLH and/or explosive
atmosphere exists, air monitoring must be on a continuous basis. If
respiratory protection is not used and there is potential for atmospheric
conditions to change due to work practices or conditions, air monitoring
should be done periodically. In all these cases, a 5-minute escape pack

must be used.

Record all results of the tests for hazardous conditions including the
location, time, date, weather (if applicable), and readings on the PID,
combustible gas meter, oxygen deficiency meter, Draeger tubes, and any other
equipment used on the "Confined Space Entry Checklist-General Entry" form.

Send a copy of the completed form to the Health and Safety Supervisor (HSS).

Wear appropriate clothing for site conditions, as determined by the Health

and Safety Officer (HSO).

A safety belt or harness with lifeline must be worn if hazardous conditions
exist, although good safety precautions dictate their use regardless of
"existing" conditions. If the diameter of the entryway is less than

18 inches, the wrist-type harness must be used (see Section 9.8) and special

provisions made if a supplied air respirator is necessary.

One person (standby) must remain at the entryway at all times and must keep
continuous contact with the person entering the confined space. Contact can

be maintained by line of sight, listening for sounds, the safety line,

4-90-88
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12

13,

14,

and/or radio. The standby person must not enter the confined space unless
another trained person is available to act as standby, and he/she is
equipped with adequate respiratory and dermal protection. (In most cases,

respiratory protection would be an airline respirator or SCBA.)

Do not smoke when working in or near confined spaces and do not take
flash-lighted photographs when explosive gases are known or suspected to be

present.

Do not rely on permanent ladders because they are often in poor condition.
If they must be used, be sure of footing. Inspect permanent ladders for
deterioration before entering and while descending. Try each step with one
foot, while standing on the step above. When in doubt, use a portable
ladder of adequate height to reach 3 feet above opening or a rope ladder, or
lower the entry person using the tripod. If a portable ladder is used, it
should be tied off, if possible; otherwise, it should be held in place by

the standby person.

Do not work without adequate lighting. Use only "explosion-proof" lights or

hand lamps.

The entry person must not remain in the confined space if he/she becomes
even slightly drowsy, faint, dizzy, or otherwise uncomfortable. Many of the

gases that cause the most problems are odorless, tasteless, and colorless.

4-90-88
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ACCIDENT REPORT

Project No.:

Site:

Location:

Location of Accident if different from above:

Name and Address of Injured:

SSN: DOB: _ Sex:

Time on Present Job: Department No.:

Years of Service:

Title/Classification:
Time of Accident:

Date of Accident:

Telephone No.:

Name of Witness:

Address:

Accident Category: Motor Vehicle ___ Property Damage ___ Fire
Chemical Exposure ____ Near Miss —. Other

Severity of Injury or Illness: Non-disabling Disabling

Medical Treatment Fatality

Amount of Damage $ Property Damaged:

CLASSIFICATION OF INJURY

_ Fractures __ Heat Burnms ___ Cold Exposure

__ Dislocations __ Chemical Burns ___ Heat Stroke

___ Sprains __ Radiation Burns ___ Faint/Dizziness

—___ Abrasions ___ Concussion ___ Blisters

_ Lacerations ___ Toxic-Respiratory Bruises

___ Punctures —__ Toxic-Ingestion Poison Ivy

— Bites ___ Toxic-Dermal Headache

___ Respiratory-Allergy

Other (explain)

Parts of Body Affected:

Degree of Disability:

Date Medical Care was Received: Emergency Service?

Name and Address of Medical Facility:

Follow-up Exam Required? Estimated No. of Days Away From Job:
ACCIDENT INFORMATION (use the back of sheet as required)

Causative agent most directly related to accident (object, substance,
pmaterial, machinery, equipment, condition):

(7(



Was weather a factor? How?

Unsafe mechanical/physical/environmental conditions at the tine of accident?
(be specific):

Unsafe act by injured and/or cthers contributing to the accident? (be
specific):

Perscnal factors (inprcoper attitude, lack of knowledge or skill, slow
reaction, fatigue, 1nattention, horseplay):

MODIFICATICNS
Level of perscnal prctactive equipment raquired in sites safety plan:

¥as injured using reguired equipment?

1f not, how did actual equipment use diifer froam plan?

Was personal protective equipment required in site safaty plan adequatzs for
site conditions?

If no, what additional equipment was needed:

What can be done to prevent a recccurrance of this type of accident?
(modification of machine, mechanical guards, modification of work practices,

training):

DETAILED NARRATIVE DESCRIPTION (how did this accident occur, why; objects,
equipment, tools used, circumstance of assigned duties. Be specific.)

Signature of Preparer: . Date:

Signature of Site Manager: Date:

SEND COPIES OF COMPLETED FORM TO HUMAN REZQURCES

AND Wiy wmae mer Yy cATT™V ..,‘._:"-
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E.C. JORDAN CO.
RESPIRATORY PROTZCTION PROGRAM

4 INTRODUCTION -

This program has been developed to govern the selection and use of respiratory
protective devices by E.C. Jordan Co. (Jordan) personnel. The program is
intended to comply with Occupational Safety and Health Administration (OSHA)
requirements as set forth in 29 CFR 1910.134(b). The scope of this program is
limited to activities related to field investigations of potentially hazardous
waste disposal sites.

I1l. PERSONNEL REQUIREMENTS -

All personnel assigned to field activities at hazardous or potentially hazard-
ous locations are currently required by Jordan's Health and Safety policies to
be enrolled in the corporate Health Monitoring Program. A portion of this
program involves spirometry, a measure of the respiratory system status. No
personnel may be assigned to the use of, or withdraw from stock, any respira-
tory protective device without physician certification that use of such a
device will not be injurious to health. Psychological limitations, e.g.
claustrophobia, are also considered in personnel assignments. Training in the

use of the selected device and fit testing, as described herein, are also
required.

No personnel will be assigned duties which require a respirator when facial

hair, skullcaps or eye glasses will interfere with a proper fit. No contact
lenses may be worn with any respiratory protective device. Eyeglass frames

which fit inside the respirator facepiece are provided as necessary.

II1. APPLICABLE EQUIPMENT

Jordan maintains the following respiratory'pro:ectiva equipment:

full-face chemical/mechanical air purifying respirators
self-contained breathing apparatus Y

full-face air line-supplied breathing apparatus
5-minute escape air supply

oO0O00O

This equipment is intended for use on an as needed basis, to be determined by
an evaluation of on-site conditions. Respiratory protective equipment should
not be used arbitrarily by any Jordan personnel.

Selection criteria are presented separately; training is required in the use of
each type of equipment prior to drawing from stock.

IV. PERSONNEL TRAINING

9.85.185
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Training of personnel in the proper use and care of respiratory protective
equipment is considered essential to the success of the program. Training
encompasses:

respiratory protection principles
selection of appropriate equipment
use of equipment
maintenance of equipment

" fit testing

oO0O0O0ODO

Information regarding each topic is presented as standard respiratory protec-
tion procedures.

v. STANDARD RESPIRATORY PROTECTION PROCEDURES

The following information has been organized and presented by topic as Standard
Respiratory Protection Procedures, to be used both in training and as reference
material for field operatioms.

Standard Respiratory Protection

Procedure No. Topic
1 _ ; Respiratory Protection Principles
2 Selection of Respirators
3 Fit Testing
& Inspection/Maintenance/Storage

These procedures are attached.

VI. PROGRAM ADMINISTRATION AND DOCUMENTATION

The administration of Jordan's Respiratory Protection Program is the respon-
sibility of the Health and Safety Supervisor. Administration includes:

respirator selection

personnel training

fit testing

respirator maintenance

documentation

program evaluation and improvements -
personnel pulmonary testing and certification

oOO0OO0OO0OO0ODO

Written HASPs for each site, and site hazard assessments result in respirator
selection in accordance with the decision logic set forth in Standard
Respiratory Protection Procedure No. 2.

Fit testing and respirator maintenance is performed by the equipment manager of
Jordan's Sample Control and Staging Center under the administration of the HSS.

9.85.185
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Major maintenance is performed by manufacturer certified technicians only
Personnel training in respiratory protection is one aspect of the HSS's ongoing
personnel training programs.

_ Program evaluation is a dynamic process, occurring each time a Project HASP is
prepared. '

Medical supervision of personnel occurs as part of Jordan's Health Monitoring
Program, also administered by the HSS. Medical surveillance is required for
all personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of Jordan's Respiratory Protection
Program is achieved through several media:

o Documentation of respirator selection is included in the hazard assessment
of each site's HASP.

] Documentation of persomnel training is maintained in both hard-copy and
computerized files.

o Documentation of medical surveillance is achieved indirectly by maintain-
ing a list of enrolled employees in the Health Monitoring Program and
directly through physician certification of perscnnel allowed to be
assigned respiratory protective devices.

o Documentation of fit-testing is maintained on file with the equipment
manager of the Sample Control and Staging Center, utilizing the appropri-
. ate form. (Exhibit 1)

o Documentation of site surveillance is required both by this program and by
the HASP for each site. Records of site surveillance are created by the
HSO and maintained in project files.

-] Respirator inspection and maintenance records are created and maintained
for each respirator, SCBA, and escape rnspiratnr by the equipment manager.
. (Exhibit 2)

Inspection and documentation occurs before each unit is removed from stock
and when it is returned, or monthly. )

9.85.185
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Exhibit 1

Respirator Fit Test Worksheet
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RESPIRATOR FIT TEST WORKRSHEET

Applicant Name

Organization =

Date of Test
Employee Number

Equipment Type

Manufacturer
Model/Size
Test Conducted by

TEST RESULTS
(1) Negative Pressure Test Pass ( ) Fail ( )
(2) Positive Pressure Test Pass () Fail ( )
(3) Isocamyl Acetate Vapor Test
- Initial Odor Recognition Yes ( ) No ()

Odor Detected w/ Respirator On : Yes () No ()
(4) Irritant Smoke Test

Irritant Detected , Yes () No ()

Employee briefed on fundamental principals of respiratory protection, use,
inspection, cleaning, maintenance and storage of equipment
Yes () No ()

ADDITIONAL INFORMATION

Last Employee Physical Exam Conducted on
Stress Test Included Yes () No ()

At Medical Facility

Corrective Lenses Required for Normal Work Tasks Yes ( ) Ne ()

Facial Characteristics: Clean Shaven ( ) Beard ( ) Other ( )

Specify

Follow=-up Physical Due

I hereby certify the subject employee has been fit tested according to pro-
cedures specified in RESPIRATORY PROTECTION PROCEDURE NO. 3.

Tester Name Date

9.85.185
0077.0.0
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Exhibit 2

Respirator Use & Maintenance Record
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RESPIRATOR USE AND MAINTENANCE RECORD

Respirator

ID Number

Respirator Type

Manufacturer
Model Number Date Place In Service
Assigned to Whom Inspection/Maintenance
or and Charging (SCBAs)
Date Location of Storage Information Serviced By
9.85.185
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 1
RESPIRATORY PROTECTION PRINCIPLES

1.1  INTRODUCTION

Since the lungs are not completely effective in protecting the body against
respirable chemical hazards, they must be artificially protected from toxic
gases, vapors, and particulates. In addition, the body must be supplied with
enough oxygen to maintain a normal capacity to perform tasks.

1.2 ROUTES OF EXPOSURE

The volume of air inhaled during "normal” activities is approximately 6 %/min.
The volume of air inhaled during brisk activity or during periods of stress can
go up to 75 £/min (a 12-fold increase).

Air is inhaled through the nose and mouth and travels an extremely turbulent
path to the lungs. This turbulency results in the air impinging on many sites,
thus allowing the insoluble particulates to become impacted and soluble par-
ticulates, vapors, and gases to become absorbed.

The inhaled air passes through the pharynx, the common passageway for both foed
and air, and enters the trachea at the larynx. The trachea (or windpipe)
divides into two bronchi, which lead to the two lungs. All of these organs are
collectively called the conducting tubes, since they lead the air to the
alveoli, the site of gaseous exchange with the pulmonary capillaries (i.e., the
bloed).

Toxic substances may be absorbed at any point in the respiratory tract. The
conducting tubes are lined with mucus and cilia. Inscluble contaminants caught

in the mucus are swept up to the esophagus by the cilia and swallowed, thus
causing an ingestion problem.

1.3 OXYGEN DEFICIENCY

1.3.1 Oxygen and the Respiratory Process

The chemical composition of normal air is presented below as Table 1.

Table 1. Atmospheric Composition

Partial Pressure

_Gas Volume (%) (mm Hg at sea level)
Nitrogen 78.9 594
Oxygen 20.95 159
Argon 0.93 7
Carbon dioxide 0.04 0.03
9.85.185
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It is not the percentage of oxygen in the air, but rather its partial pressure,
that is important in respiration. As one increases in altitude, the percentage
of oxygen stays constant, but its partial pressure drops. Additionmally, as the
percentage of oxygen in the air drops, so does its partial pressure.

The "anatomic dead space volume" of the respiratory tract is about 150 ml. The
average breath draws in about 500 ml of air. This air is mixed with the air
remaining in the dead space from the previous exhalation, which has been
depleted in oxygen due to the normal respiratory process. The overall effect
is a lower partial pressure of oxygen in the respiratory tract as compared with
the ambient air. The average respirator adds about 100 ml of dead space to the
respiratory system, which further lowers the partial pressure of oxygen in the
respiratory system, causing a slight oxygen deficiency.

1.3.2 Oxvgen Levels/Physiological Effect

The currently accepted National Institute for Occupational Safety and Health
(NIOSH) standards specify that if an atmosphere contains less than 19.5 percent
by volume oxygen at sea level, then an atmosphere-supplying device must be
used.

Note that as altitude increases, the percentage of oxygen stays comnstant, but
the partial pressure drops. There is currently no standard that accounts for
the drop in partial pressure with altitude; the problem is currently under
study by NIOSH.

The physiological effects of oxygen deficiency are indicated in Table 2.

1.4  PARTICULATE CONTAMINANTS - AEROSOLS

Aercsol is a term used to describe particulates in air without regard to their
origin. Particulates are collected on the walls of the respiratory tract
depending upon their size as follows:

1 Pharynx = 10-30 um
2 Trachea - 10 um

3 Bronchus - 5-10 um

& Alveoli =- 0.1-1 um

Particulates less than 0.5 um may never be deposited in the respiratory tract
and may simply be exhaled.

Particulates affect the human bedy as follows:

1. Nuisances - inert substances that cause no lung damage but inhibit proper
functioning of the lungs.

2. Inert pulmonary reaction causing substances - substances that produce
nonspecific pulmonary effects.

9.85.185
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Table 2. Physiological Effects of Oxygen Deficiency

Oxygen Volume
Percentage
at_Sea Level Physiclogical Effect

16-12 Increased breathing volume.
Accelerated heartbeat.
Impaired attention and thinking.
Impaired coordination.

14-10 Very faulty judgment.
Very poor muscular coordination.
Muscular exertion causes rapid fatigue that may
cause permanent heart damage.
Intermittent respiration.

10-6 Nausea.

Vomiting. -

Inability to perform vigorous movement, or loss
of all movement.

Unconsciousness, followed by death.

Less than 6 - Spasmatic breathing.
Convulsive movements.
Death in minutes.

9.85.185
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1.5

Pulmonary fibrosis causing substances - substances that produce effects
ranging from nodule production to serious diseases such as asbestosis.

Irritants - substances that irritate, inflame, or ulcerate lung tissues.

Systemic poisons - substances that cause injury to specific orgamns and
body systems.

Allergens - substances that produce hypersensitivity.

GASEOUS CONTAMINANTS

Gaseous contaminants are "filtered" to a small degree by the respiratory tract
before they reach the alveolar spaces. However, if the contaminants are
soluble, they can be directly absorbed through the walls of the respiratory
tract.

Gaseous contaminants affect the human body as follows:

1.

2.

T

Irritagts - corrosive compounds that injure and inflame tissue.

Asphyxiants - substances that displace oxygen or prevent the use of oxygen
by the beody.

Anesthetics - substances that depress the central nervous system and cause
intoxication or loss of sensation.

Systemic poisons - substances that cause diseases.

EXPRESSING AIR CONTAINMENT CONCENTRATIONS

Any substances that are not normal components of breathing air (oxygen, nitro-
gen, etc.) are considered to be contaminants. The respiratory threat posed by
contaminants is a function of the actual contaminant and its concentration in

the air. The concentration is expressed in a variety of ways, as listed below.

1.

Particulates

a. mppef - millions of particulates per cubic foot.

b. ppec - particles per cubic centimeter.

c. mg/m’® - milligrams per cubic meter.

Gases and Vapors

a. ppm - volumes per million volumes of air (parts per million).

b. ppb - volumes per billion volumes of air (parts per billion).

9.85.185
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c. mg/m’ - milligrams of gas per cubic meter.

d. Conversion of units. The following equation converts mg/m’ to ppm,
at 24°C and 760 mm Hg.

24,45 3
ppm = mg/m”,
molecular weight

This equation is extremely useful for determining respiratory protec-
tion requirements.

MEASURES OF RESPIRATORY HAZARDS

Every contaminant contained in breathing air has a limit, above which it
becomes a threat to human health. These limits are determined either from
animal studies or from epidemiological data. Unfortunately, animal studies can
only approximate human response and may vary widely for individual chemicals.
Epidemiological studies, although capable of providing a more precise forecast
of human response, are limited by a lack of accurate records and a lack of
controlled studies. Therefore, the "safe" limits of various chemicals must be
viewed only as guidelines. Furthermore, these guidelines are primarily de-
signed for the industrial situation where an individual is being exposed to one
or two well-defined substances. These guidelines do not address the problems
of synergism, potentiation, or allergic response.

The guidelines used in measuring respiratory hazards are listed below.

1.

Threshold Limit Value. The threshold limit value (TLV) is recommended by
the American Conference of Governmmental Industrial Hygienists (ACGIH) and
is derived from consensius review. It is a time-weighted average concen-
tration set for a particular substance that represents a level that almost
all workers can be exposed to for an 8-hr day (40-hr week) without suffer-
ing adverse health effects. It is assumed that following each 8-hr.
exposure there will be a 16-hr. recovery period and that after 5 days

there will be a 48-hr. recovery period. The TLV lists are revised on a
yearly basis.

Permissible Exposure Limits. The permissible exposure limits (PELs) are
set forth in the Occupational Safety and Health Administration (OSHA)
Standards 29 CFR 1910.1000, Tables Z-1, Z-2, and Z-3. These levels were
promulgated initially from the ACGIH TLV lists (1968). As part of the
law, they represent the legal maximum concentrations. for personnel expo-
sure. They are not updated on a yearly basis, as is the TLV list.
Therefore, the most current ACGIH TLV is used in determining respiratory
protection, rather than the PEL listing.

Immediately Dangerous to Life and Health. 30 CFR 11.3 defines conditions
that are immediately dangerous to life and health (IDLH) as "conditioms
that pose an immediate threat to life or health or conditions that pose an
immediate threat of severe exposure to contaminants such as radicactive

materials, which are likely to have an adverse cumulative or delayed
effect on health".

OSHA adds these criteria:

9.85.185



a. The worker must be able to escape without losing his life or suffer-
ing permanent health damage within 30 minutes.

b. The worker must be able to escape without severe eye or respiratory
irritation or other reactions.

4. Lower Flammable Limit. The lower flammable limit (LFL) is the lowest
concentration by volume of a gas or vapor in air that will explode when
there is an ignition source.

1.8 RESPIRATORY PROTECTION

When it has been determined that the ambient atmosphere is hazardous, it
. becomes necessary to protect the individual by: B

> I8 avoiding and/or minimizing exposure; .
2is applying engineering controls such as ventilation; and
3. using a respirator to either filter the air or supply air.

The legal requirements for respiratory protection are summarized below.

1. Williams and Steiger Occupational Safety and Health Act of 1970 ‘estab-
lished standards that state that "approved or accepted respirators shall -
be used when they are available”.

2. 29 CFR 1910.134 gives legal requirements for the selection and use of
respiratory equipment as promulgated by OSHA and based on American
National Standards Institute (ANSI) Standard 288.2, "American National
Standards Practices for Respiratory Protection". Standard Z88.2 was

originally a consensus standard, but now has been cited as a Federal
regulation.

3. 30 CFR Part 11 describes tests for permissibility of respiratory protec-
tive apparatus and updates or deletes approvals. 30 CFR Part 11 also
cites ANSI Z88.2 as the basis for respiratory protection.

9.85.185
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 2
SELECTION OF RESPIRATORS

2.1 INTRODUCTION

This text is based on "Joint NIOSH/OSHA Standards Completion Program - Respira-
tor Decision Logic". The text is excerpted for the purpose of covering the
major points of the respirator decision logic. For the complete text, see John
S. Pritchard's, "A Guide to Industrial Respiratory Protection” (U.S. Department
of Health, Education, and Welfare, U.S. Public Health Service, Center for
Disease Control, National Institute for Occupational Safety and Health, Cin-
cinnati, Ohio, June 1976). It is not intended to be all-inclusive in content.

The purpose of the respirator decision logic is to provide technical accuracy
and uniformity in the selection of respirators and to provide necessary cri-
teria to support this selection. The decision logic is a step-by-step elimina-
tion of inappropriate respirators until only those that are acceptable remain.
Judgment by persons knowledgeable of inhalation hazards and respiratory protec-
tion equipment is essential to ensure appropriate selection of respirators.

The primary technical criteria for what constitutes a permissible respirator
are based on the technical requirements of 30 CFR 1l. The health standards
will allow only respirators approved under 30 CFR 11. Classes of respirators
are only included when at least one device has been approved.

Protection factors are criteria used in determining what limiting concentra-
tioms are to be permitted for each respirator type that will afford adequate
protection to the wearer. The referenced Subparts of 30 CFR 1l give technical
descriptions concerning each type or class of respirators referenced in the
decision logic; 30 CFR 11 should be used with the decision logic in order to
properly understand the criteria for the specification of allowable
respirators.

Throughout this text, reference is made to PELs. Prudent, accepted practice

dictates the use of current ACGIH TLVs, which are updated each year, in the
place of the PEL, which is only periodically updated.

2.2 GENERAL DECISION LOGIC FLOWCHART

The following material used in concert with the decision logic chart (Figure 1)
provides a formalized selection guide for respiratory protectionm.

1. Step 1 - Assemble Information on Substance. Assemble necessary toxico-
logical, safety, and research information for the particular contaminant.
The following are required:

a. Permissible exposure limits specified in 29 CFR 1910.1000 (Tables
Z-1, 2-2,-and 2-3).

b. Warning properties if the substance is a gas or a vapor.

¢. Eye irritation potential of the substance.

9.85.185
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d. LFL for the substance.

e. IDLH concentration for the substance.
f. Any possibility of poor sorbent efficiency at IDLH concentration and
below.

g. Any possibility of systemic injury of death resulting from absorbance
of the substance (as a gas or vapor) through the skin.

h. Any possibility of severe skin irritation resulting from contact of
the skin with corrosive gases, vapors, or particulates.

i. The vapor pressure of the substance (and equivalent ppm).

j. Any possibility of high heat of reaction with sorbent material in
cartridge or canister.

2. Step 2 - Determine Physical State of Substance. Determine the physical
state(s) of the substance as it is likely to be encountered in the occupa-
tional eavironment. It will be either (1) gas or vapor; (2) particulate
(dust, fume or mist); or (3) combination of (1) and (2).

3. . Step 3 - Assemble a Table of Permissible Respiratory Protection for
Substance. This is done using the material from Step 1 and the appro-
priate specific decision logic chart from Section 2.3 below and respirator
protection factors. Classes of respirators are only included where at
least one device has been approved.

4. IF STEPS 1 THROUGH 3 CANNOT BE COMPLETED, THE ATMOSPHERE IS UNKNOWN AND
MUST BE CLASSIFIED IDLH. ONLY POSITIVE PRESSURE SCBA MAY BE SELECTED.

2.3 SPECIFIC DECISION LOGIC CHARTS

A decision logic chart for respiratory protection against gases or vapors and
against particulates is shown as Figure 1.

2.4 DECISION LOGIC CRITERIA

2.4.1 Skin Absorotion and Irritation

Respirator selection criteria are based primarily on the inhalation hazard of
the substance. A supplied-air suit may protect the skin from extremely toxic
substances that may be absorbed through the skin or from substances which may
cause severe skin irritation or injury.

Supplied-air suits are not covered in 30 CFR 11. Data are not available upon
_.which to make recommendations for supplied-air suits for all types of
exposures.

Where information is available indicating systemic injury or death resulting
from absorbance of gas or vapor through the skin or where severe skin irrita-
tion or injury may occur from exposure to a gas, corrosive vapor, or

9.85.185
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particulate, the following statement is included as a footmote to the
respirator tables, and both the employee and employer are cautioned in the
appendices concerning their use:

Use of supplied-air suit may be necessary to prevent skin contact and
respiratory exposure from airborne concentrations of (specific substance).
Supplied-air suits should be selected, used, and maintained under the
immediate supervision of persons knowledgeable in the limitatioms and
potential life-endangering characteristics of supplied-air suits. Where
supplied-air suits are used above a concentration which may be IDLH
(concentration), an auxiliary positive-pressure self-contained breathing
apparatus must also be worm. ’

As a guideline for inclusion of the supplied air-suit statement for substances
that are sorbed through the skin, a single skin penetration I.D50 of 2 g/kg for
any species is used.

2.4.2 Poor Warning Properties (Refer to Table 1)

It is important to realize that 30 CFR 11 approvals for air-purifying (orgamnic
vapor) devices prohibit use against organic vapors with poor warming
properties.

Warning properties include odor, eye irritation, and respiratory irritation.
Warning properties relying upon human senses are not foolproof. However, they
provide some indication to the wearer of possible sorbent exhaustion or of poor
facepiece fit or other respirator malfunction.

Adequate warning properties can be assumed when the substance odor, taste, or
irritation effects are detectable and persistent at concentratioms at or below
the permissible exposure limit.

If the odor or irritation threshold of a substance is more than three times
greater than the permissible exposure limit, this substance should be consid-
ered to have poor warning properties. If the substance odor or irritatiom
threshold is somewhat above the permissible exposure limit (not in excess of
three times the limit) and there is no ceiling limit, consideration is given to
whether undetected exposure in this concentration range could cause serious or
irreversible health effects. If not, the substance is comsidered to have
adequate warning properties. Some substances have extremely low thresholds of
odor and irritation in relation to the permissible exposure limit. Because of
this, these substances can be detected by a worker within the facepiece of the
respirator even when the respirator is functioning properly. These substances
are, therefore, considered to have poor warning properties.

Though 30 CFR 11 does not specifically eliminate air-purifying respirators for
pesticides with poor warning properties, prudent practice dictates that a
respirator should not be used to protect against any substance with poor
warning properties.

9.85.185
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TABLE 1.

Compounds

COMPARISON OF ODOR THRESHOLDS AND TLVs

FOR SELECTED CHEMICAL COMPOUNDS

Odor Threshold (ppm)

TLV (ppm)

Group 1 - Odor Threshold Below or Approximately the Same as the TLV

Acrolein

Carbon tetrachloride
Carbon disulfide
Cyclohexane
Cyclohexanol
Epichlorhydrin
Ethyl benzene
Ethylene diamine
Hydrogen chloride
Methyl acetate
Methylamine
Methyl chloride
Methyl chloroform
Nitrogen dioxide
Propyl alcochol
Turpentine

0.2
10
0.21
300
100
10
140
11
10
200
10
25
300
5
200
200

0.1
5
10
300
50
2
100
10
>
200
10
50
350
3
200
100

Group 2 - Odor Threshold from 2 to 10 Times the TLV

Allyl alcohol 7
Arsine 0.21
Crotonaldehyde 7
1,2 Dichlorocethylene 500
Dichleorcethyl ether 5 L
Dimethyl acetamide 46
Dimethyl formamide 100
Hydrogen selenide 0.3
Isopropyl glycidyl ether (IGE) 300
Styrene moncmer 200

.05

20

nmorNnoOoBN

10

10
0.05

50

50

Group 3 = Odor Threshold Equal to or Greater Than 10 Times TLV

Acrylonitrile
Bromoform

Camphor (synthetic)
Chloroacetophencne
Chloroform
Chloropicrin
Diglycidyl ether (DGE)

9.85.185
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TABLE 1. COMPARISON OF ODOR THRESHOLDS AND TLVs

FOR SELECTED CHEMICAL COMPOUNDS (cont.)

Compounds Odor Threshold m)

_TLV_ (ppm)

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV (cont.)

Ethylene oxide

Mercury vapor

Methyl bromide

Methyl formate

Methanol

Methyl cyclohexanol

Phosgene

Phosphine

Radiocactive gases and vapors
Toluene 2,4 diisocyanate (TDI)

500
(a)
(a)
2000
2000
500

1.0
(a)
(a)
2

1
0.05 mg/m?
5
100
200
50
0.1
0.3

0.005

(a) Information not Available

9.85.185
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2.4.3 Sorbents

There are certain limitations involved with the use of sorbents in cartridge/
canister sorbents. When the following conditions occur, a sorbent cartridge is
not recommended:

1.

Where supporting evidence exists of immediate (less than 3 min.) break-
through time at the IDLH concentration and below for a cartridge or

" canister sorbent, air-purifying devices shall not be allowed for any use,

escape or otherwise. See Table 2.

Where there is reason to suspect that commonly used sorbents (e.g.,
activated charcoal) do not provide adequate sorption efficiency against a
specific contaminant, use of such sorbents shall not be allowed. ‘However,
where another sorbent material has been demonstrated to be effective
against a specific contaminant, approved respirators using the effective
sorbent material shall be allowed.

Where there is reason to suspect that a sorbent has a high heat of reac-
tion with a substance, use of that sorbeant is not allowed.

Where there is reason to suspect that a substance sorbed on a sorbent of a
cartridge or canister is shock semsitive, use of air-purifying respirators
is disallowed.

2.4.4 Evye Irritation

In addition to respiratory protection, it is important to consider a chemical's
potential for producing eye irritation or damage. The following guidelines
deal with eye protection:

1.

For routine work operations, any perceptible eye irritation is considered
unacceptable. Therefore, only full facepiece respirators are permissible
in contaminant concentrations that produce eye irritation. Protection may
be required in certain concentrations of gases and vapors. For escape,
some eye irritation is permissible if it is determined that such irrita-
tion would not inhibit escape and such irritation is reversible.

Where quantitative eye irritation data cannot be found in literature
references, and theoretical considerations indicate that substance should
not be an eye irritant, half-facepiece respirators are allowed.

Where a review of the literature indicates a substance causes eye irrita-
tion but no eye irritation threshold is specified, the data will be

evaluated to determine whether quarter- or half-facepiece respirators camn
be used.

2.4.5 IDIH

The definition of IDLH provided in 30 CFR 11.3(t) is as follows:

9.85.185
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE

EFFICIENCY?
Time to Reach 1 Percent
: Breakthrough
Solvent (10 ppm) (Min)
Aromatics
Benzene 73
Toluene 94
Ethyl benzene 84
m-Xylene 99
Cumene 81
Mesitylene 86
Alcohols
Methanol 0.2
Ethanol 28
Isopropanol 54.
Allyl aleochol ; 66
n-Propanol : 70
Sec=-Butanol . 96
Butanol 115
2-Methoxyethanol 116
* Isoamyl alcohol 97
4=Methyl-2-pentanol 75
2-Ethoxyethanol ] 77
Amyl alcohol 102
2-Ethyl-1-butanol 76.5
Monochlorides 2
Methyl chloride 0.05
Vinyl chloride 3.8
Ethyl chloride i 5.6
Allyl chloride & 31
1-Chloropropane 25
1-Chlorobutane 72
Chlorocyclopentane 78
Chlorobenzene - 107
1-Chlorohexane a7
o-Chlorotoluene 102
1-Chlorcheptane 82
3-Chloromethyl heptane 63

9.85.185



TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY? (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) (Min)
Dichlorides
Dichloromethane 10
Trans-1,2-dichloroethylene 33
1,1-Dichloroethane 23
cis-1,2-Dichloroethylene 30
1,2-Dichloroethane : 54
1,2-Dichloropropane 65
1,4-Dichlorobutane 108
o=Dichlorobenzene 109
Trichlorides
Chloroform 33
Methyl chloroform 40
Trichloroethylene 55
1,1,2=-Trichloroethane 72
1,2,3-Trichloropropane I e §
Tetra- and Pentachlorides
Carbon tetrachloride 17
Perchloroethylene 107
1,1,2,2-Tetrachloroethane 104
Pentachloroethane 93
Acetates
Methyl acetate ’ 33
Vinyl acetate 55
Ethyl acetate ) 67
Isopropyl acetate = 65
Isopropenyl acetate 83
Propyl acetate 79
Allyl acetate 76
sec-Butyl acetate N 83
Butyl acetate 77
Isopentyl acetate 71
2-Methoxyethyl acetate 93
1,3-Dimethylbutyl acetate 61
Amyl acetate 73
2-Ethoxylethyl acetate 80
Hexyl acetate 67
9.85.185
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY" (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) (Min)
Ketones
Acetone 37
2-Butanone 82
2-Pentanone 5 104
3-Pentanone 94
4-Methyl-2-pentanone 96
Mesityl oxide 3 - 122
Cyclopentanone 141
3-Heptanone 91
2-Heptanone . 101
Cyclohexanone 126
5-Methyl-3-heptanone 86
3=-Methylcyclohexanone 101
Diisobutyl ketone 71
4=Methylcyclohexanone 111
Alkanes
Pentane 61
" Hexane _ 52
Methylcyclopentane ; 62
Cyclohexane 69
Cyclohexene 86
2,2,4-Trimethylpentane 68
Heptane 78
Methycyclohexane 69
S5-Ethylidene-2-norbornene 87
Nonane : 76
Decane 71
Amines
Methyl amine 12
Ethyl amine 40
Isopropyl amine 66
Propyl amine g 90
Diethyl amine 88
Butyl amine 110
Triethyl amine 81
Dipropyl amine 93
Diisopropyl amine 77
Cyclohexyl amine 112
Dibutyl amine g 76
9.85.185
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY” (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm) (Min)
Miscellaneous Materials
Acrylonitrile 49
Pyridine ' 119
1-Nitropropane 143
Methyl iodide 12
Dibromomethane ; 82
1,2-Dibromoethane 141
Acetic anhydride a = 124
Bromobenzene 142

The above cartridge pairs were tested at 1000 ppm, 50 percent relative

humidity, 22°C, and 53.3 1/min. (equivalent to a moderately heavy work

rate). The time to achieve a 1 percent breakthrough is noted for each

cartridge pair. Cartridges were preconditioned at room temperature and
50 percent relative humidity for at least 24 hours prior to testing.

9.85.185
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"Immediately dangerous to life or health" means conditions that pose an
immediate threat to life or health or conditions that pose an immediate
threat of severe exposure to contaminants, such as radioactive materials,
which are likely to have adverse cumulative or delayed effects on health.

The purpose of establishing an IDLH exposure concentration is to ensure that
the worker can escape without injury or irreversible health effects from an
IDLH concentration in the event of failure of the respiratory protective
equipment. The IDLH is considered a maximum concentration above which only
highly reliable breathing apparatus providing maximum worker protection is
permitted. Since IDLH values are conservatively set, any approved respirator
may be used up to its maximum use concentration below the IDLH.

In establishing the IDLH concentration the following factors are considered:

1. Escape without loss of life or irreversible health effects. Thirty
minutes is considered the maximum permissible exposure time for escape.

Zs Severe eye or respiratory irritation or other reactions that would prevent
escape without injury.

IDLH should be determined from the following sources:

1. Specific IDLH provided in the literature, such as the AIHA Hygienic
Guides.

2. Human exposure data.
3. Acute animal exposure data.

Where such data are lacking, acute toxicological data from analogous substances
may be considered. : '

The following guidelines should be used to interpret toxicological data
reported in the literature for animal species:

1. Where acute animal exposure data are available (30 min. to 4~hr. expos-
ures), the lowest exposure concentration causing death or irreversible
health effects in any species is determined to be the IDLH concentrationm.

% Chronic exposure data may have no relevance to the acute effects and
should be used in determining the IDLH concentration only upon competent
toxicologic judgment.

3. Where there is no toxicologic evidence of an IDLE concentration, 500 times
the permissible exposure limit shall determine the upper limit above which
only highly reliable breathing apparatus providing maximum worker protec-
tion is used.

2.4.6 Lower Flammable Limit

In addition to toxic chemicals and irritants, it is necessary to consider
flammable substances. In any atmosphere where there is a likelihood of a
chemical fire, there is the risk of creating toxic vapors in the fire or of

9.85.185
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asphyxiation cause by reduction of the oxygen content by the products of
combustion.

Contaminant concentrations in excess of the LFL are considered to be IDLH. At
or above the LFL, the use of respirators is limited to those devices that
provide the maximum protection (i.e., positive pressure self-contained
breathing apparatus (SCBA) and the combination positive pressure supplied-air
respirators with auxiliary positive pressure SCBA).

2.4.7 Protection Factors

The protection factors of respiratory protection devices are a useful numerical
tool to assist in the choice of a protective system. Protection factors are a
measure of the overall effectiveness of a respirator. Filtering efficiency is
a part of the protection factor and becomes a significant consideration for
less efficient air-purifying respirators.

The protection factor of a given respirator for a specific user times the PEL
(or TLV) for a given substance is the maximum allowable concentration for that
substance for which the respirator may be used. For example, say the protec-
tion factor-for a full-face mask respirator will provide protection up to

1000 ppm. Note that there is a difference between "quantitative" protection
factors and "qualitative" protection factors.. The correct protection factor
must Be used in determining the maximum allowable concentrationm.

2.4.8 Escape

Jordan provides and requires employees to carry an escape respirator where
exposure may occur to extremely toxic substances. This escape respirator
provides a 5-minute self-contained air supply. (An extremely toxic substance
is defined as a gas or vapor having an LCSO of less than 10 ppm.)
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 3
RESPIRATOR FIT TESTING - QUALITATIVE

3.1 RESPIRATOR QUALITATIVE FITTING METHODS

Despite the care that goes into respirator design and manufacture to give
maximum protection, efficiency will be lost if there is an improper match
between the facepiece and the user, or other improper wearing practices. The
problem is twofold. Since more than one brand of particular type of facepiece
is available, the first problem is to determine which fits best. The second
problem-is whether the user knows when the respirator fits properly. Both
problems can be solved by the use of a fitting test, which is in fact an OSHA
requirement. A number of tests and fitting procedures can be performed easily,
as outlined below.

Note: During any fitting test, the respirator head straps must be as comfort-
able as possible. Tightening the straps will sometimes reduce the facepiece
leakage, but the user may be unable to tolerate the respirator for any length
of time.

3.1.1 Test 1 - Negative Pressure Test

The user will perform this test alome in the field. It consists of merely
closing off the inlets of the canister, cartridge(s), or filter(s) by covering
with the palm(s) or replacing the seals over the canister or cartridge inlets,
or by squeezing breathing tubes so that air cannot pass; inhaling gently so the
facepiece collapses slightly; and holding the breath for tem seconds. If the
facepiece remains slightly collapsed and no inward leakage is detected, the
respirator is probably tight enough.

Although this test is simple, it has several major drawbacks, primarily that
the user must handle the respirator after it has supposedly been positioned on
the face. Handling can modify the facepiece-to-face seal. When the respirator
is to be used in a relatively toxic atmosphere, this test should be used only
as a very gross determination of fit. The user will perform this test just
before entering any toxic atmosphere. i

3.1.2 Test 2 - Positive Pressure Test

This test is very much like the negative pressure test; it has the same advant-
ages and limitatioms. It is conducted by closing off the exhalation valve and
exhaling gently into the facepiece. The fit is considered satisfactory if
slight positive pressure can be built up inside the facepiece without any
evidence of outward leakage. For some respirators, this method requires the
user to remove the exhalation valve cover and then carefully replace it after
the test, often a most difficult task which can disturb the respirator fit even
more than does the negative pressure test. If removing and replacing the valve
cover is required, this test should be used sparingly. For respirators whose
valve covers have a single small port that can be covered by the palm or
finger, this test is easy. Where applicable, this test will be performed just
before entering any hazardous atmosphere.

9.85.185
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3.1.3 Test 3 - Isogmvl Acetate Vapor (Banana 0il) Test

The chemical isoamyl acetate has a pleasant, easily detectable odor, so it is
used widely in checking respirator fit.

The test gives the user the required opportunity to wear the respirator in a
test atmosphere. Generally, it consists of creating an atmosphere containing
banana oil around the user of an atmosphere-supplying or air-purifying respira-
tor with an organic vapor removing cartridge(s) or canister. If the hazard is
particulate matter or a non-orgamnic vapor or gas, the organic vapor cart-
ridge(s) or canister must be replaced with a particulate filter(s) or proper
cartridge(s) or canister after this test. Thus, this test can be used for any
facepiece that has the capability of accepting chemical cartridges and particu-
late filters. It must be emphasized, however, that the correct cartridge,
canister or filter must be replaced on the facepiece before the user enters the
specific exposure area.

The isoamyl acetate test is performed with single use capsules, or may be
performed by saturating a piece of cotton or cloth with the liquid and passing

it close to the respirator near the sealing surface, taking care to ‘avoid skin
contact. i

In general, the isoamyl acetate fitting test will be performed as follows:

1. The user puts on the respirator in a normal manner in an area where he/she
cannot smell banana oil and thus not be influenced by the odor while
performing the fitting test. If it is an air-purifying device, it must be
equipped with a cartridge(s) or canister specifically designed for protec-
tion against organic vapors.

2. - The capsule or saturated cloth is passed close to the respirator sealing
surfaces.

3. If the user smells banana oil, he readjusts the facepiece and/or adjusts
the head straps without unduly tightening them.

4. The user repeats step 2. If banana oil is not smelled, there is assumed
to be a satisfactory seal. If the wearer smells the vapor, an attempt
should be made to find the leakage point. .. If the leak cannot be located,
another respirator of the same type and brand should be tried. If this
leaks, another brand of respirator with a facepiece of the same type but
slightly different shape or size should be tried.

5. After a fit is obtained, if the respirator is an air-purifying device, it

must be equipped with the correct filter(s), cartridge(s) or canister for
the anticipated hazard.

During the test, the subject must make movements that approximate a normal
workng situation. These will include, but not necessarily be limited to, the
following:

1. Normal breathing.

2. Deep breathing like during a heavy exertion period: this should not be
done long enough to cause hyper ventilation.

9.85.185
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3. Slowly performing side-to-side and up-and-down head movements: these
movements should be exaggerated, but should approximate those that take
place on the job.

4, Talking: this is most easily accomplished by reading prepared text loudly
enough to be understood by somecne standing nearby.

L3 Other exercises may be added depending upon the situation: for example,
i if users are going to spend a significant part of their time bent over at
some task, it will include an exercise approximating this bending.

When the test is used in training workers and selecting the respirators that
fit best, they will perform the complete set of exercises. However, the number
of exercises may be reduced when the test is used as a quick field check before
routine entry into a contaminated atmosphere.

3.1.4 Test & - Irritant Smoke Test

This test is similar to the iscamyl acetate test in concept. It involves
exposing the respirator wearer to an irritating aerosol produced by stannic
chloride or titanium tetrachloride smoke tubes normally used to check the
quality of ventilation systems. (Note: Other types of smoke tubes such as
acetic acid are available, but should not be used for respirator fitting.)

When the tube ends are broken and air is passed through it, the material inside
reacts with the moisture in the air to produce a dense, highly irritating
smoke, consisting of hydrochloric acid absorbed in small solid particles. As a
qualitative means of determining respirator fit, this test has a distinct
advantage in that the user usually reacts involuntarily to leakage by coughing
or sneezing. The likelihood of this giving a false indication of proper fit is
reduced. On the other hand, the anrnsol is very irritating and must be used
carefully to aveid injury.

This test can be used for both air-purifying and atmosphere-supplying respira-
tors, but air-purifying respirators must have a high-efficiency filter(s).
After the test, it may be necessary to replace the high-efficiency filter(s) on
the air-purifying respirator with another type of air-purifying element(s)
depending upon the hazard to .which the respirator user is to be exposed. This
test can be used for worker training or respirator selection.

The irritant smoke test must be performed with proper safeguards because the
aerosol is highly irritating. The procedure is as follows:

1. The user puts on the respirator normally, taking care not to tighten the
headstrap uncomfortably and stands with his/her back to a source of
exhaust ventilation.

2. The tester tells the user to close his/her eyes, even if wearing a full
facepiece respirator, and to keep them closed until told to open them.

- The tester lightly puffs smoke over the respirator, holding the smoke tube
at least two feet from it. At this time, the test should keep the amount
of smoke minimal and pause between puffs to note the user's reaction.

0
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If the user detects no leakage, the tester will increase the smoke density
and move the smoke tube progressively closer to the subject, still
remaining alert to any reactionms.

When the smoke tube has been brought to within about é inches of the
respirator with no leakage detected, the tester will start to direct smoke
specifically at potential sources of leakage, around the sealing surfaces
and exhalation valve, while the subject's head is still.

At this point, if no leakage has been detected, the user may cautiously
begin the head movements described in the isoamyl acetate test. The
tester should remain especially alert and be prepared to stop producing
smoke immediately.

If leakage is detected at any time, the tester should stop the smoke and
let the user readjust the facepiece or head strap tension. The tester
should then start the test at step 2.
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. &
INSPECTION/MAINTENANCE /STORAGE

4.1 INTRODUCTION

Respirator maintenance is an integral part of the overall respirator program.
Wearing a poorly maintained or malfunctioning respirator is, in one sense, more
dangerous than not wearing a respirator at all. Personnel wearing defective
devices think they are protected when, in reality, they are not. Emergency
escape and rescue devices are particularly vulnerable to poor maintenance as
they generally are used infrequently, and then in the most hazardous and
demanding circumstances. Serious injury or death can result from wearing a
defective device during emergency escape or rescue.

This program includes:

Inspection for defects (including a leak check).
Cleaning and disinfecting.

Repair as required.

Proper .and sanitary storage of equipment.

LN

4.2 INSPECTION FOR DEFECTS

The most important part of a respirator maintenance program is continual
inspection of the devices. If properly performed, inspections will identify
damaged or malfunctioning respirators before they can be used. Two types of
inspections will be performed. '

1. While the respirator is in use.
2. While it is being cleaned.

Since the use and cleaning will, to a large extent, be performed by the same
personnel, these inspections may become concurreat.

4.3 FREQUENCY OF INSPECTION

OSHA requires that "All respirators be inspected before and after each use" and
that those not used routinely, i.e., emergency escape and rescue devices,
"shall be inspected after each use and at least montly..." Obviously, emer-
gency escape and rescue devices do not require inspection before each use.
Records of inspections are kept on forms presented in Section VI-Program
Administration and Documentation.

4.4 INSPECTION PROCEDURES

Respirator inspection shall include checking of:

8 Tightness of the connections.
2 Facepiece.
3. Valves.

9.85.185
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4, Connecting tubes.
5. Canisters, filters, or cartridges.

In addition, the regulator and warning devices on a SCBA shall be checked for
proper functionms.

4.5 FIELD INSPECTION OF AIR-PURIFYING RESPIRATORS

Routinely used air-purifying respirators will be checked as follows before and
after each use:

s { Examine the facepiece for:

a. Excessive dirt.

b. Cracks, tears, holes or physical distortion of shape from improper
storage.

c. Inflexibility of rubber facepiece (stretch and knead to restore
flexibility).

d. Cracked or badly scratched lemses in full facepieces.

e. Incorrectly mounted full facepiece lenses, or broken or missing
mounting clips.

S, 3% Cracked or broken air-purifying element holder(s), badly worm threads

or missing gasket(s).

2. Examine the head straps or head harness for:

a. Breaks.

b. Loss of elasticity.

e. Broken or malfunctioning buckles and attachments.

d. Excessively worn serrations on head harmess, which might permit
slippage (full facepieces only).

3. Examine the exhalation valve for the falldwing after removing its cover:
a. TForeign material, such as detergent residue, dust particles or human
- hair under valve seat.

b. Cracks, tears or distortion in the valve materiﬁl.

c. Improper insertion of the valve body in the facepiece.

d. Cracks, breaks or chips in the valve body, particularly the sealing
surface. )

e. Missing or defective valve cover.

£. Improper installation of the valve in the valve body.

4. Examine the air-purifying element(s) for:
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Incorrect cartridge, canister or filter for the hazard.

Incorrect installation, loose comnections, missing or worn gasket or
cross threading in the holder.

Expired shelf-life date on the cartridge or canister.
Cracks or dents in the outside case of the filter, cartridge or
canister, indicated by the absence of sealing material, tape, foil,

etc. over the inlet.

Identical cartridges if more than one are used.

4.6 CARE AND CLEANING OF SELF-CONTAINED BREATHING APPARATUS (SCBA) -

The proper care of SCBAs involves:

1. Inspection for defects.

2. Cleaning and disinfecting.
3. Repair.

4. Storage.

The following checklist is to be used by personnel whenever they have to check
out an SCBA. (Note: Any discrepancy found should be cause to set the unit
aside until it can be repaired by a certified repair-persomn.)

1. - Preliminary inspection. Check to ensure that:

o ANDDE

High-pressure hose connector is tight on cylinder fitting.
Bypass valve is closed.

Mainline valve is closed.

There is no cover or obstruction on regulator outlet.
Pressure in the tank is at least 1800 psi.

2, Backpack and harness assembly.

9.85.185

Straps .

1. Visually inspect for complete set.

2. Visually inspect for frayed or damaged straps that may break
during use.

Buckles

1. Visually inspect for mating ends.
2. Check locking function.

Backplate and cylinder lock

1. Visually inspect backplate for cracks and for missing rivets or
SCrews.

2. Visually inspect cylinder hold-down strap and physically check
strap tightener and lock to ensure that it is fully engaged.



3. Cylinder and cylinder valve assembly

a.

b.

Cylinder

1. Physically check cylinder to ensure that it is tightly fastened
to backplate.

2. Check hydrostatic test date to emsure that it is current.l

3. Visually inspect cylinder for large dents or gouges in metal.

Head and valve assembly

1. Visually inspect cylinder valve lock for presence.

2. Visually inspect cylinder gauge for condition of face, needle,
and lens.

3. Open cylinder valve and listen or feel for leakage around

packing. (If leakage is noted, do not use until repaired.).
Note function of valve lock.

4. Regulator and high-pressure hose

High-pressure hose and connector

Listen or feel for leakage in hose or at hose-to-cylinder connector.
(Bubble in outer hose covering may be caused by seepage of air
through hose when stored under pressure. This does not necessarily
mean a faulty hose.)

Regulator and low-pressure alarm

1.

Cover outlet of regulator with palm of hand. Open mainline
valve and read regulator gauge (must read at least 1800 psi and
not more than rated cylinder pressure).

Close cylinder valve and slowly move hand from regulator outlet

to allow slow flow of air. Gauge should begin to show immediate
loss of pressure as air flows. Low-pressure alarm should sound

between 650 and 550 psi. Remove hand completely from outlet and
close mainline valve.

Place mouth onto or over regulator outlet and blow. A positive
pressure should be created and maintained for 5 to 10 seconds
without any loss of air. Next, establsih a slight negative
pressure in regulator and hold for 5 to 10 sec. Vacuum should
remain constant. This tests the integrity of the diaphragm.

Any loss of pressure or vacuum during this test indicates a leak
in the apparatus. )

lnonthly inspection only.
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Open cylinder valve.

Place hand over regulator ocutlet and open mainline valve.
Remove hand from outlet and replace in rapid movement. Repeat
twice. Air should escape when hand is removed each time,

indicating a positive pressure in chamber. Close mainline valve

and remove hand from outlet.

Ascertain that no obstruction is in or over the regulator
outlet. Open and close the bypass valve momentarily to ensure
flow of air through bypass system.

5. Facepiece and corrugated breathing tube.

a. Facepiece

10

Visually inspect head harness for damaged serrations and de-
teriorated rubber. Visually inspect rubber facepiece body for
signs of deterioration or extreme distortiom.

Visually inspect lens for proper seal in rubber facepiece,
retaining clamp properly in place, and cracks or large
scratches. .

Visually inspect exhalation valve for visible deteriorationm or
foreign materials buildup.

- b. Breathing tube and connector

1.

(2)

(3)

Stretch breathing tube and visually inspect for deterioration
and holes. ’

Visually inspect connector to ensure good condition of threads

and for presence and proper condition of "0" ring or rubber

gasket seal.

Negative pressure test on £ac.pince.2

(a) Don backpack and facepiece:

(b) With facepiece held tightly to face or facepiece properly
donned, stretch breathing tube to open corrugations and

place thumb or hand over end of comnector.

(¢) Inhale. Negative pressure should be created inside mask,

causing it to pull tightly to face. This negative pressure
should be maintained for 5 to 10 sec. If negative pressure

leaks down, the facepiece assembly is not adequate and
should not be worn.

zror regular monthly inspection, only steps (b) and (c) of procedure are

necessary.
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6. Storage of units. Check that:
a. Cylinder is refilled as necessary and unit is cleaned and inspected.
b. Cylinder valve is closed.
c. High-pressure hose connector is tight on cylinder.
d. Pressure is bled off high-pressure hose and regulator.
‘e. Bypass valve is closed.
£. Mainline valve is closed.
g. All straps are completely loosened and laid straight.

h. Facepiece is properly stored to protect against dust, sunlight, heat,
extreme cold, excess moisture, and damaging chemicals.

4.7 CLEANING AND SANITIZING

Any good detergent may be used followed by a disinfecting rinse or a combina-
tion disinfectant-detergent for a one step operation. Reliable, effective

disinfectants may be made from readily available household solutions,
including:

1. ' Hypochlorite solution (50 ppm of chlorine) made by adding approximately
two milliliters of bleach (such as Clorox) to one liter of water, or two

tablespoons of bleach per gallon of water. A two-minute immersion disin-
fects the respirators.

2. Aqueocus solution of icdine (50 ppm of iodine) made by adding approximately
0.8 milliliters of tincture of iodine per liter of water, or one teaspoon

of tincture of iodine per gallon of water. Again, a two-minute immersion
is sufficient.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140°F, but it should not be less than 120°F to
ensure adequate cleaning.

4.8 RINSING

The cleaned and disinfected respirators should be rinsed thoroughly in water
(140°F maximum) to remove all traces of detergent and disinfectant. This is
very important for preventing dermatitis. :

4.9 DRYING

The respirators may be allowed to dry in room air on a clean surface. They may
also be hung from a horizontal wire, like drying clothes, but care must be
taken not to damage or distort the facepieces.
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4.10 REASSEMBLY AND INSPECTION

The clean, dry respirator facepieces should be reassembled and inspected in an

area separate from the disassembly area to avoid contamination. The inspection
procedures have been discussed; special emphasis should be given to inspecting

the respirators for detergent or soap residue left by inadequate rinsing. This
appears most often under the seat of the exhalation valve, and can cause valve

leakage or sticking.

The respirator should be thoroughly inspected and all defects corrected. New
or retested cartridges and canisters should be installed, and the completely
reassembled respirator should be tested for leaks.

For SCBA devices, the facepiece should be combined with the tested regulator
and the fully charged cylinder, and an operational check performed.

4.11 MAINTENANCE AND REPAIR

Replacement or repair shall be done only by trained, experienced persomns with
parts desigmed for the respirator. Besides being contrary to OSHA require-
ments, substitution of parts from a different brand or type of respirator
invalidates approval of the device.

This restriction applies particularly to maintenance of the more complicated
devices, especially SCBA, and more specifically, regulator valves and low
pressure warning devices. These devices should be returned to the manufacturer
or to a trained technician for adjustment or repair.

No problems are anticipated in repairing and maintaining most simple respira-
tors, particularly the commonly used air-purifying type.

4.12 RESPIRATOR STORAGE

Respirators must be stored to protect against:

Dust.

. Sunlight.

Heat.

Extreme cold.
Excessive moisture.
Damaging chemicals.
Mechanical damage.

I VR S PUN S

Damage and contamination of respirators may take place if they are stored on a
workbench, or in a tool cabinet or toolbox, among heavy tools, greases and dirt
or in a vehicle.

Freshly cleaned respirators should be placed in reusable plastic bags until
reissue. They should be stored in a clean, dry location away from direct
sunlight. They should be placed in a single layer with the facepiece and
exhalation valve in an undistorted position to prevent rubber or plastic from
taking a permanent distorted "set".
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EMERGENCY TELEPHONE NUMBERS

POST IN OFFICE, STAGING AREA (NEAR PHONE),

AND SAMPLING VANS

HAA Security: Larry Gallagher
Off-site Emergency Services
Novato Fire
Novato Police
Novato Community Hospital
Kalser Permanente Medical Center
National Poison Control Center
California Poison Control Center

National Response Center

Chemical Manufacturer’s Association (CMA) Chemical

Referral Center
Site HSO:

Site FOL:
Contractor’'s HSS:
Contractor's HSM:

USATHAMA Safety Office:

4-90-88
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E-1

(415) 561-5849
911 or

(415) 892-1513
(415) 897-4361
(415) 897-3111
(415) 499-2400
(800) 492-2414
(415) 476-6600

(800) 424-8802

(800) 262-8200

(301) 671-4811
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POST IN OFFICE, STAGING AREA, AND SAMPLING VANS

The primary source of emergency medical assistance for HAA is:

Novato Community Hospital
1625 Hill Road

Novato

(415) 897-3111

Directions to the Novato Community Hospital:

From either HAA Main Entrance Road or State Access Road, turn right (north) onto
Nave Drive. Follow approximately one mile and enter U.S. Rt. 100 North. Follow
U.S. Rt 100 north for about two miles and exit at Delong Avenue. Turn left
(west) on DelLong Avenue which becomes Diablo Avenue in about } mile. At end of
Diablo Avenue, turn right onto Hill Road. Hospital is on the left near
intersection of Del Mar Avenue.

The secondary source of medical assistance for HAA is:

Kaiser Permanente Medical Center
99 Monticillo Road

San Rafael

(415) 499-2400

Directions to Kaiser Permanente Medical Center:

From either HAA Main Entrance Road or State Access Road, turn left (south) onto
Nave Drive. 1In about 3} mile, enter U.S. Rt. 101 south. Follow Rt. 101 for
about 2} miles and exit at Manuel T. Freitas Parkway (west). Exit parkway left
at Las Gallinas Avenue. Bear right at fork onto Nova Albion Way. Bear right
onto Montecillo Road. Kaiser Permanente is on the left.

Directions to both medical facilities are shown on Figure E-1 and E-2.
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EMERGENCY SIGNALS

POST IN TRAILER

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

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

HELP three short blasts (. . .)

EVACUATION three long blasts (_ _ _)

ALL CLEAR alternating long and short blasts (_._.)
4-90-88
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JOB SAFETY & HEALTH

PROTECTION

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

the following:

-~ Employers

All empioyers musl furmish [0 empioyees employment ang a place ol

* employment lree liom recognized hazaras il are causing or are likety 10
cause gealn of senous hamm (o empioyees. Employers must comply wilh
occugaiional salely 3nd Nealin $iancaras 1Ssued under ine ACL

- . Employees :

mmmmuunulmwmwmm
rules, requlations and orocss 1Ssued uncer ihe AC Inal apply 1o their own
actions ang conduct on ne 100

The Occugational Salely 3n0 Healtn Agmimisiralion {OSHA) of the U.S.

The Act requires (hai a repraseniative ol ine empioyer and a represeniative
authorized Dy the emnpioyees be given an oppcriunily 10 accompanyhe
(OSHA inspector for the purpase ol &iGing Ihe inspection.

Where there 1§ no aulnorizeg employee represeniaiive, (he OSHA
Compliance Oflicer must consull wiin 3 reasonable nUMDEr ol employees
concerning salely ang heallh conditions in ne workplace.

Employwes or thex representalives have (ne nght 10 lile a complaint win
ine nearest GSHA oltice requesting an insocction il they Detieve unsale of
unhealiniyl condibions exst n e workylace OSHA will withnold. on
request. names ol employecs complaiming

The Act provides [hal employees May nol be discharged of
discriminaled 3gamns! n any wdy lor iing salety and neaiin complaints or
for OINGIwise eag1CIsing e nights under e Ad

Employees who behive ey Nave Deen dischinnaled agans! may hie a
complant wiilh ey nearest OSHA afhce wilhin 30 days of the alleged
aiscriminghion

i1 upor nspection OSHA ehieves an employer has wwlaled the Act 3
otalion alleging such wiolalions will be 1ssued 10 the employer Eacn

citation will Specily @ hme penod wilin wihich (g alieged vidlahon Musl
be corrected

The OSHA cilalion must be prominently Gisplayed 3l Of near INe place
of alleged violation lor three days. Of until il 1S COITECI20. whiChevei IS
laler, 10 warn employees of dangers (Nal may exsi (hare

Proposed Penaltyr -~ - -

The Act prowiges lor mangalory penallies aQainst empioyers ol up 10
$1.000 for each senous wolalion and for oplional penalies 01 up [0
$1.000 for &ach nonsenous viotalion Penaities of up 19 51 GO0 per aay
May be Droposeq for faiule [0 COMeCt wolaliuis wiifuil INE DIODOSED lime
period. Alsg, any empioyer wno wililully or 1€2ealedly wiglaids (ne ACt may
be assessed penaities ol up fo $10.000 for eacn such wolauon

Criminal penalties are also prowided lor in he ACt Any willlul wiolalion
resulling in geath of an amployee. upon conwicion. i pumishable by a line
ol not more than $10.000. uf Dy wnptisuNMEnt Gl 13 e el Six
months, o by both. Conwiction of an empioyer alter a lst canviction
doubles (hese maximum penallies.

Voluntary Activityy - —— - —

While providing penallies lor wiolations, the Act also encourages efions Oy
tabor and management. before an OSHA inspection (0 reduce workplace
hazaras voluntanly ang 1o Gevelop and improve S3iCly and Neailn programs
in all workplaces and indusines. OSHA's Voluntary Protection Programs
recognize outstanding eflons of this nalure

Such voluntary action should imually focus on ine igentiication and
eliminaiion of Nazards (Nal could cause deain. wijuly, Of .lIness 10
employees and supervisors. There are many public and prvaie
organizations Ihal can prowide nlormalion ang ass:slance n thus effon, il
requesied. Also. your local OSHA olfice can provioe Consigeradle help and
adwice on solving Salely ang healih probIems of Can reler you 0 oiner
sources lor help such 3s fraiming

Free consullalive assistance. wilhoul Citalon or penally 1S avaslaDle 10
employers. on 1equest. irough OSHA supporied programs i MOst State
depanments of labor or healin
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More Information

Agaimondl inlutnatiun ang Allanta, Georgua Telephone numpers for these g‘:‘wml oc

copres of Ihe Acl, speulic Busiun, Massachusells ollices, ang audiional erey OSHA Z2Uls -» L

OSHA ity ang heith Clucago lngis uihice locations, are hated n ¢ L ( o,

ettt sl ol Ualtaz, Texas the lelephone dueulory widet

applicalie trukdins fiay Le Denver, Coloradu the United States Departinen Z/{
Karait Cily Mrzuun of Lapor in the Unilea Statee,
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