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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 regulations.

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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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 PURPESE

The Scope of Work as detailed in the Technical Plan (Data Item A005) and
Sampling Design Plan (Data Item A004) for the Hamilton Army Airfield (HAA) is to
characterize known and potential environmental 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 DAAAI5-88-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 PERSONNE

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
personnel. As necessary, the HSO will accompany all U.S. Environmental
Protection Agency (USEPA), Occupational Safety and Health Administration (OSHA),
or other governmental agency personnel visiting at the site in response to
health and safety issues. The HSO, in consultation with the Healph 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.

1.4 MEDICAL SURVEILLANCE

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. Personnel who have not received medical clearance will not be
permitted to work in the exclusion zone.

4-90-88
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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. Thecombined army properties considered in the field program consist ofapproximately 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 Marnn County and private landowners in1932. The original property was over 2,000 acres in size (Figure 2-2). HAA wasopened in 1934 as an Army Air Corps facility to train fighter and bomber pilotsand was known as Hamilton Field. Hamilton Field was used extensively duringWorld War II. In 1947, the base was transferred to the U.S. Air Force (USAF) aspart of the transfer of aircraft responsibilities from the Army to the USAF andwas 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, shortlythereafter the Department of Defense withdrew the housing area portion of thebase from the excess property listing and designated that portion as theresponsibility of the U.S. Navy. In 1976, the Army received permission from theUSAF to use the runway and other ancillary facilities for aircraft operation.

Also in 1976, the State of California determined that lands subject to tidalaction belong to the State. Consequently, the State of California claimed aportion 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 bygoverment agencies and private developers. Some plans called for the
resumption of air traffic in a civilian capacity; for example, a regionalairport. Other plans called for inundating the area and creating an artificialwetland. In 1983, the State courts accepted a plan that allowed for thedivision of the site. The first property was given the installation number 6160and included the airfield, a noncontiguous petroleum, oil, and lubricants (POL)area, and other miscellaneous areas. Installation 6160 was transferred to theArmy in 1984. The second property was designated Installation 6200 andconsisted of three noncontiguous parcels. The three parcels are used primarily
for Army Reserve activities. Installation 6200 was transferred to the Army in1976. The scope of the Base Closure Program originally included onlyInstallation 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):

"o Transformers
"o POL Area
"o Pump Station Area
"o Aircraft Maintenance Area/Storage Areas
"o Burn Pit
"o JP-4 Line
"o Revetment Area

4-90-88
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"o East Levee Landfill
"o Former Sewage Treatment Facility
"o 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).

2.3.1 Property-wide Investizations

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
15. 2-6



w 0 -'0

IL <

co 00

oil

z In

0i UU\J II

I MA

0 41

IF u
I'~ ~I

~~Li



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-I throuah UST-20

Twenty of the USTs at the POL Area (UST-I 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:

"o below the removed tanks,
"o along the west boundary fence,
"o adjacent to the drainage ditch,
"o around the meter pad at the truck fill stand,
"o just outside of the west boundary fence near the drainage ditch,
"o at the sump that collected water from the water control pit,
"o adjacent to Building 715, and
"o under the upper road truck fill area.

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-l through UST-20 area contained 600 ppm VFH. Lower
concentrations of VFH (0.07 ppm to 1.0 ppm) were detected in MW-lI, 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-l 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-I.

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 Pumv 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.
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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/Storame 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 Storaze 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 Storaze 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:

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

"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 gallons.
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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 corner 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
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diesel #1, 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 environment. 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 oil 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,l-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.

2.3.2.8 Former Sewa2e Treatment Facilit. 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-l, 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 11. 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:

0 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.

0 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.

0 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.

2.5.2 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-l,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.

2.6.2.8 Burn Pit. 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 ClO,
Cll-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.

2.6.2.11 East Levee Landfill. 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.

2.6.2.12 Former Sewage Treatment Facilit-. 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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3.0 SITE CONTROL

3.1 ZONATION

Work areas will normally be divided into three zones. The working area of eachsite will be considered the Exclusion Zone with limited areas serving as theSupport 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 fromactive areas of the site to support areas and off-site locations. The ExclusionZone is demarcated from the remainder of the site by the Hot Line, which will bea tape line. Personnel entering into the Exclusion Zone must: enter throughthe CRZ; be wearing the prescribed level of protection (see Section 4.3.1); andbe found otherwise authorized to enter the Exclusion Zone (see Sections 1.3,1.4, and 9.1). Personnel, equipment, or materials exiting the Exclusion Zonewill be considered contaminated. Personnel will be decontaminated; equipmentand 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 particularlocations or around specific site operations. In the case of well drilling orexcavation operations, a restricted area will be established that includes aminimum 30-foot radius from the drill rig or excavation operation. Otherrestricted areas may include drum areas, sources of combustible gases or aircontaminants, or other dangerous areas as they are identified. Specific accessfor 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 tothe Contamination Control Line, is the CRZ. The concept of the CRZ is that of atransition zone between contaminated and uncontaminated areas of the site. Assuch, when contaminated personnel, equipment, or materials cross the Hot Linethey are assumed to be contaminated from site operations. Then, by beingsubjected to decontamination processes, they become less contaminated so thatwhen 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 forfull personnel and portable equipment decontamination, will be located withinthe 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 Suonort Zone

The Support Zone (i.e., the outermost zone of the site) is separated from the
CRZ by the Contamination Control Line and is donsidered 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).

4-90-88
35. 4-1



0 Avoid heat and other work stresses related to wearing the protective
gear. Work breaks should be planned to prevent stress-related
accidents or fatigue.

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

0 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
fit.

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

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 EOUIPMENT

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

o fully-encapsulating, chemical-resistant suit

o inner chemical-resistant gloves

o chemical-resistant safety boot/shoes

o two-way radio communications

o cooling unit*

o coveralls*

o hard hat*

o disposable gloves and boot covers*

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

o 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)

o 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 long cotton underwear*

Level C o full-facepiece, air-purifying respirator with appropriate sorbents

o 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)
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"o 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

"o coated Tyvek chemical-resistant suit

"o inner and outer chemical-resistant gloves

"o chemical-resistant safety boots or shoes

* optional

4.3.2 Other Protective Eouioment

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 Oterational Levels of Protection and SDecialized 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 LEVELI RATIONALE

Property Wide:

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

PQL 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.

Buildina 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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TABLE 4-1 (cont.)
LEVEL OF PERSONAL PROTECTION

HAMILTON ARMY AIRFIELD

PERSONAL
PROTECTION

SITE LEVEL1  RATIONALE

Aircraft Maintenance
Area/Storage Areas 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.

Burn Pit Modified D 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.

JP-4 Line Modified D 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.

Revetment Area Modified D 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.
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TABLE 4-1 (cont.)
LEVEL OF PERSONAL PROTECTION

HAMILTON ARMY AIRFIELD

PERSONAL
PROTECTION

SITE LEVEL1  RATIONALE

East Levee Landfill 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.

Former Sewage
Treatment Facility Modified D 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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5.0 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.

5.1 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.

5.1.1 EpuiDment. 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.

" 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.

" 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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5.2 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.

5.2.1 EouiDment. Calibration. and Maintenance

Thermoluminescent Dosimetry (TLD) Body Bad2e. 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.

5.3 OTHE

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, xl, xlO, and
xlOO 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 HEAVY EQUIPMENT DECONTAMINATION

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

4-90-88
50. 6-2



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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7.0 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.

7.1 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.

7.2 EVACUATION

Withdrawal Upwind. 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 SCMA 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.

Evacuation of Surroundine Area. 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.
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7.3 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.
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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;

"o 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 espionage (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);
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o type of carrier, if one is involved; and

o assistance required.

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

o equipment nomenclature;

o 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 E4435
Aberdeen Proving Ground, Maryland 21010-5401
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9.1 ILLUMINATION

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

9.2 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.
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56. 9-1



10.0 ADMINISTRATIVE

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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10.2 ACCIDENT PREVENTION AND SAFETY PLAN APPROVALS

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

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 ( '
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E.C. Jordan Co., 1990. Site Visit Walkover and Interviews - Hamilton Army
Airfield; requested by U.S. Army Toxic and Hazardous Materials Agency,
Aberdeen Proving Ground, Maryland; April 9-11, 1990.

ITC, 1987. "Final Report, Hamilton AFB - Storage Tank Removal Project";
prepared for Atlas Hydraulic Corporation, Hayward, California;
February 1987.

Occusafe, Inc., 1989. "Asbestos Survey for Hamilton Army Airfield"; prepared
for Sacramento District Corps of Engineers, Sacramento, California;
Project No. 381A; June 1989.

Roy F. Weston, Inc., 1990. "Enhanced Preliminary Assessment, Hamilton Army
Airfield, Novato, California"; prepared for U.S. Army Toxic and Hazardous
Materials Agency, Aberdeen Proving Ground, Maryland; Contract
No. DAAA15-88-D-0007; January 1990.

USEPA Environmental Monitoring Systems Laboratory, 1990. "Installation
Assessment, Army Base Closure Program, Hamilton Army Airfield, Ignacio,
California"; prepared for U.S. Army Toxic and Hazardous Materials Agency,
Aberdeen Proving Ground, Maryland; Contract No. 68-03-3532; April 1990.

Wissenhunt, R. et at., 1990. Telephone interview conducted by S. Buckley,
Environmental Engineer, of E.C. Jordan Co., with R. Wissenhunt,
F. Conrad, G. Gregg, and F. Torr, former Hamilton Army Airfield
Employees; March 18, 20, and 24, 1990.

Woodward-Clyde Consultants, 1987. "Confirmation Study for Hazardous Waste,
Hamilton Air Force Base, Novato, California"; prepared for Omaha District
Corps of Engineers; January 1987.
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GLOSSARY OF ACRONYMS

ACMs Asbestos Containing Materials
AFB Air Force Base
ASR Atmosphere Supplying Respirator
ASTs Aboveground storage tanks

bgs below ground surface

CAP Civil Air Patrol
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CTF Consolidated Training Facility
COR Contracting Officer's Representative
CRC Contamination Reduction Coridor
CRZ Contamination Reduction Zone

ESOs Environmentally Significant Operations

FOL Field Operation Leader

GSA General Service Administration

HAA Hamilton Army Airfield
HASP Health and Safety Plan
HSM Health and Safety Manager
HSO Health and Safety Officer
HSS Health and Safety Supervisor

IDLH immediately dangerous to life or health
ITC IT Corporation

MVCEC Maximum Volatile Concentration Estimate Calculations

NPL National Priorities List

OSHA Occupational Safety and Health Administrator

PA Preliminary Assessment
PAHs polynuclear aromatic hydrocarbons
PCBs polychlorinated biphenyls
PID photoionization detector
POL Petroleum, Oil, and Lubricants
PPE personal protective equipment
ppm part per million

RI/FS Remedial Investigation/Feasibility Study

SCBA self-contained breathing apparatus
STP Sewage Treatment Plant

TDL Thermoluminescent Dosimetry
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USACE U.S. Army Corps of Engineers
USAF U.S. Air Force
USATHAMA United States Army Toxic and Hazardous Materials Agency
USDOT U.S. Department of Transportation
USEPA U.S. Environmental Protection Agency
USTs Underground storage tanks

VFH volatile fuel hydrocarbons
VOCs volatile organic compounds
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APPENDIX A

CHRIS DATA SHEETS/MATERIAL SAFETY DATA SHEETS
FOR CONTAMINANTS OF CONCERN
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LIST OF CHEMICALS INCLUDED IN THIS APPENDIX

benzene arsenic*
toluene barium*
xylene chromium*
lll,-trichloroethylene copper*

PCBs lead*
ethylbenzene molybdenum*
Jet fuel JP-4 nickel*
naphta vanadium*
methyl ethyl ketone zinc*
fluoranthene* boron*
phenanthrene* chromium*
motor oil C21-C36 mercury*
diesel #1 silver*
kerosene
methylene chloride
asbestos*
radon*
bromochloromethane*
delta BHC
trans-1,2-dichloroethylene

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

CONFINED SPACE ENTRY PROCEDURES
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I. CONFINED SPACE CLASSIFICATION

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.

/

II. ENTRY PROCEDURES

TEAM SIZE

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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3. 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.

4. If explosive, toxic, or oxygen-deficient atmosphere is detected, purge or

ventilate the confined space prior to entry. Retest the atmosphere three

times at 5-minute intervals. A person can enter the confined space without

respiratory protection only if all three test results are below the

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: &W 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.)

5. 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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6. 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.

7. 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).

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

and Safety Officer (HSO).

9. 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.

10. 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
103. B-4



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 ddequate respiratory and dermal protection. (In most cases,

respiratory protection would be an airline respirator or SCBA.)

11. 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.

12. 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.

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

hand lamps.

14. 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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APPENDIX C

ACCIDENT/INCIDENT REPORT
7
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ACCIDENT REPORT

Site: Project No.:

Location:

Location of Accident if different from above:

Name and Address of Injured:

SSN: DOB: Sex:

Years of Service: . Time on Present Job: Department No.:

Title/Classification:

Date of Accident: Time of Accident:

Name of Witness: _________Telephone No.:

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 SProperty Damaged:

CLASSIFICATION OF INJURY

Fractures Heat Burns 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,

material, machinery, equipment, condition):



Was weather a factor? How?

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

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

Personal factors (improper attitude, lack of knowledge or skill, slow
reaction, fatigue, inattention, horseplay):

MODYTCA•IONS

Level of personal protective equipment required in site safety plan:

Was injured using required equipment?

if not, how did actual equipment use differ from plan?

Vas personal protective equipment required in site safety plan adequate for
site conditions?

If no, what additional equipment was needed:

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

DETAILED NARRATIVE DESCRIPT:ON (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 RESOURCES
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E.C. JORDAN CO.
RESPIRATORY PROMECTION PROGRAM

I. 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 CTR 1910.134(b). The scope of this program is
limited to activities related to field investigations of potentially hazardous
waste disposal sites.

II. 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.

III. APPLICABLE EQUIPMENT

Jordan maintains the following respiratory protective equipment:

o full-face chemical/mechanical air purifying respirators
o self-contained breathing apparatus
o full-face air line-supplied breathing apparatus
o 5-minute escape air supply

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
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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:

"o respiratory protection principles
"o selection of appropriate equipment
"o use of equipment
"o maintenance of equipment
o fit testing

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 operations.

Standard' Respiratory Protection
Procedure No. Topic

1 : Respiratory Protection Principles

2 Selection of Respirators

3 Fit Testing

4 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:

o respirator selection
o personnel training
o fit testing
o respirator maintenance
o documentation
o program evaluation and improvements

o personnel pulmonary testing and certification

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.

o Documentation of personnel 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 personnel 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.

o Respirator inspection and maintenance records are created and maintained
for each respirator, SCBA, and escape respirator 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



Exhibit 1

Respirator Fit Test Worksheet
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RESPIRATOR FIT TEST WORKSET

Applicant Name

Organization

Date of Test

Employee Number

Equipment Type

Manufacturer

Model/Size

Test Conducted by

TEST RESULTS

(1) Negative Pressure Test Pass C ) Fail C )

(2) Positive Pressure Test Pass ( ) Fail C )

(3) Isoamyl Acetate Vapor Test.
Initial Odor Recognition Yes ( ) No C )
Odor Detected w/ Respirator On Yes C) 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

YesC) NoC)

ADDITIONAL INFORMATION

Last Employee Physical Exam Conducted on

Stress Test Included Yes ( ) No ( )

At Medical Facility

Corrective Lenses Required for Normal Work Tasks Yes ( ) No ( )

Facial Characteristics: Clean Shaven ( ) Beard & ) Oher ( )
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
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Ex~hibit 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

AssiSned to Whom Inspection/Maintenance
or and CharZing (SCBAs)

Date Location of Storaze 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 9/min.
The volume of air inhaled during brisk activity or during periods of stress can
go up to 75 I/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 food
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 ite- of gaseous exchange with the pulmonary capillaries (i.e., the
blood).

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

Partial Pressure
Gas Volume (m) m Hz 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. Additionally, 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 Oxygen 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 const.ant, 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

Aerosol 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
4. 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 body 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 Physiological 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



3. Pulmonary fibrosis causing substances - substances that produce effects

ranging from nodule production to serious diseases such as asbestosis.

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

5. Systemic poisons - substances that cause injury to specific organs and

body systems.

6. Allergens - substances that produce hypersensitivity.

1.5 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. Irritants - corrosive compounds that injure and inflame tissue.

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

3. Anesthetics - substances that depress the central nervous system and cause

intoxication or loss of sensation.

4. Systemic poisons - substances that cause diseases.

1.6 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. mppcf - millions of particulates per cubic foot.

b. ppcc - particles per cubic centimeter.

c. mg/i2 - milligrams per cubic meter.

2. 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 3 to ppm,

at 242C and 760 mm Hg.

ppm 24.45 mg/mr,

molecular weight

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

1.7 MEASURES OF RESPIRATORY HAZARS

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 Governmental Industrial Hygienists (ACGIH) and
is derived from consensus 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.

2. Permissible Exposure Limits. The per=issible exposure limits (PELs) are
set forth in the Occupational Safety and Health Administration (OSHA)
Standards 29 CFR 1910.1000, Tables Z-l, 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 ACGIR TLV is used in determining respiratory
protection, rather than the PEL listing.

3. Immediately Danzerous to Life and Health. 30 CFR 11.3 defines conditions
that are immediately dangerous to life and health (IDLH) as "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 an adverse cumulative or delayed
effect on health".

OSHA adds these criteria:
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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:

1. avoiding and/or minimizing exposure;
2. 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 Z88.2, "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 CTR 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 11. 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-
tions are to be permitted for each respirator type that will afford adequate
protection to the wearer. The referenced Subparts of 30 CFR 11 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 taxt, 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 protection.

1. Stec 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, Z-2,-and Z-3).

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

c. Eye irritation potential of the substance.
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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. Stev 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 environment. 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 Absortion 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 footnote 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 limitations and
potential life-endangering characteristics of supplied-air suits. Where
supplied-air suits are used above a concentration which may be IfLH
(concentration), an auxiliary positive-pressure self-contained breathing
apparatus must also be worn.

As a guideline for inclusion of the supplied air-suit statement for substances

that are sorbed through the skin, a single skin penetration LD50 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 (organic
vapor) devices prohibit use against organic vapors with poor warning
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 concentrations 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 irritation
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 considered to have
adequate warning properties. Some substances have ixtremely 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. COMPARISON OF ODOR THRESHOLDS AND TLVs
FOR SELECTED CHEMICAL COMPOUNDS

Comuounds Odor Threshold (v:u) TLV (p"m)

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

Acrolein 0.2 0.1
Carbon tetrachloride 10 5
Carbon disulfide 0.21 10
Cyclohexane 300 300
Cyclohexanol 100 so
Epichlorhydrin 10 2
Ethyl benzene 140 100
Ethylene diamine 11 10
Hydrogen chloride 10 5
Methyl acetate 200 200
Methylamine 10 10
Methyl chloride 25 50
Methyl chloroform 300 350
Nitrogen dioxide 5 3
Propyl alcohol 200 200
Turpentine 200 100

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

Allyl alcohol 7 2
Arsine 0.21 0.05
Crotonaldehyde 7 2
1,2 Dichloroethylene 500 200
Dichloroethyl ether 35 5
Dimethyl acetamide 46 10
Dimethyl formamide 100 10
Hydrogen selenide 0.3 0.05
Isopropyl lycidyl ether (IGE) 300 s So
Styrene monomer 200 50

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

Acrylonitrile 21 2
Bromoform 530 0.5
Camphor (synthetic) 1.6-200 2
Chloroacetophenone 1 0.05
Chloroform 200 10
Chloropicrin 1 0.1
Diglycidyl ether (DGE) 5 0.1
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TABLE 1. COMPARISON OF ODOR THRESHOLDS AND TLVs
FOR SELECTED CHEMICAL COMPOUNDS (cant.)

Compounds Odor Threshold Opom) TLV (ppm)

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

Ethylene oxide 500 1
Mercury vapor (a) 0.05 mg/m 3

Methyl bromide (a) 5
Methyl formats 2000 100

Methanol 2000 200
Methyl cyclohexanol 500 50
Phosgene 1.0 0.1
Phosphine (a) 0.3
Radioactive gases and vapors (a)
Toluene 2,4 diisocyanate (TDI) 2 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 sin.) 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.

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 sorbent3s 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.

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

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

2.4.4 Eye 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.

2. 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.

3. 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 can
be used.

2.4.5 IDLH

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

9.85.185
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TABLE 2. EMTCT OF SOLVET VAPOR ON RESPIRATOR CARTRIDGE

MEICIENCY"

Time to Reach 1 Percent
Breakthrough

Solvent (10 pm) (MCin)

Aromatics

Benzene 73

Toluene 
94

Ethyl benzene 84

m-Xylene 
99

Cumene 
81

Mesitylene 
86

Alcohols

Methanol 0.2

Ethanol. 28

Isopropanol 54.

Allyl alcohol 66

n-Propanol 70

Sec-Butano 1 96

Butanol 115

2-Meothoxyethanol 116

Isoamyl alcohol 97

4-Methyl-2-pentanol 75

2-Ethoxyethano 1 77

Amyl alcohol 102

2-Ethyl- l-butanol 76.5

Monochlorides

Methyl chloride 0.05

Vinyl chloride 3.8

Ethyl chloride 5.6

Allyl chloride 31

1-Chloropropane 25

1-Chlorobutane 72

Chlorocyc lopentane 78

Chlorobenzene 107

1 -Chlorohexane 77

o-Chlorotoluene 102

1 -Chloroheptane 82

3-Chloromethyl heptane 63
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCTa (cont.)

Time to Reach I Percent
Breakthrough

Solvent (10 ppM) (min)

Dichlorides

Dichloromethane 10
Trans-i ,2-dichloroethylene 33
1, 1-Dichloroethane 23
cis-1,2-Dichloroethylene 30
1,2-Dichloroethane 54
1,2-Dichl6ropropane 65
1, 4-Dichlorobutane 108
o-Dichlorobenzene 109

Trichlorides

Chloroform 33
Methyl chioroform 40
Trichloroethylene 55
1,1,2-Trichloroethane 72
1,2.,3-Trichloropropane 111

Tetra- and Pentachlorides

Carbon tetrachloride 77
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 83
Butyl acetate 77
Isopentyl acetate 71
2-heethozyethyl acetate 93
1,3-Dimethylbutyl acetate 61
Amyl acetate 73
2-Ethoxylethyl acetate 80
Hexyl acetate 67
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDlGE
EFFICIENCTa (cont.)

Time to Reach 1 Percent
Breakthrough

Solvent -(10 ppm) (min)

Ketones

Acetone 37
2-Butanone 82
2-Pentanone 104
3-Pentanone 94
4-Ilethyl-2-pentanone 96
Hesityl oxide -12.2

Cyclopentanone 141
3-Heptanone 91
2-H~eptanone 101
Cyclohexanone 126
5-flethyl-3-heptanone 86
3-Methylcyclohexanone 101
Diisobutyl. ketone 71
4-?letiylcyclobexanon~e 1

Alkanes

Pentane 61
Hexane 52
Methylcyclopentane 62
Cyclohexane 69
Cyclohexene 86
2,2, 4-Trimethylpentane 68
Heptane 78
Methycyclohezane 69
5 -Ethylidene-2-norbornene 87
Nonane 76
Decane 71

AMines

Mlethyl amine 12
Ethyl aine 40
Isopropyl amine 66
Propyl amine 90
Diethyl amine 88
Butyl a-mie 110
Triethyl amine 81
Dipropyl amine 93
Diisopropyl amine 77
Cyclohexyl amine 112
Dibutyl amine 76
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TABLE 2. EMFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCYa (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 124
Bromobenzene 142

a The above cartridge pairs were tested at 1000 ppm, 50 percent relative
humidity, 220C, 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
0096. 0. 0



"Imnediately dangerous to life or health" means conditions that pose an
immediate threat to life or health or conditions that pose an inmediate
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 IDLE is considered a maximum concentration above which only
highly reliable breathing apparatus providing maximum worker protection is
permitted. Since IDLE values are conservatively set, any approved respirator
may be used up to its maximum use concentration below the IDLE.

In establishing the IDLE 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.

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

IDLH should be determined from the following sources:

1. Specific IDLE provided in the literature, such as the AIXA 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 IDLE concentration.

2. Chronic exposure data may have no relevance to the acute effects and
should be used in determinin 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
flamable 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
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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 concentration.

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 LC50 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 alone 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 ten seconds. If the
facepiece remains slightly collapsed and no inward leakaSe 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.

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 limitations. 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.
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3.1.3 Test 3 - Isoamvl Acetate Vapor (Banana Oil) 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-organic 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 mst .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.

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.
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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 someone standing nearby.

5. Other exercises may be added depending upon the situation: for example,
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 4 - Irritant Smoke Test

This test is similar to the isoamyl 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

j 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 aerosol is very i=itating and must be used
carefully to avoid 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.

3. 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.
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4. 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 reactions.

5. When the smoke tube has been brought to within about 6 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.

6. 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.

7. 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. 4
INS PECTI ON/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:

1. Inspection for defects (including a leak check).
2. Cleaning and disinfecting.
3. Repair as required.
4. Proper and sanitary storage of equipment.

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 concurrent.

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:

1. Tightness of the connections.
2. Facepiece.
3. Valves.
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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 functions.

4.5 FIELD INSPECTION OF AIR-PURIFYING RESPIRATORS

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

1. 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 lenses in full facepieces.

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

f. Cracked or broken air-purifying element holder(s), badly worn threads
or missing gasket(s).

2. Examine the head straps or head harness for:

a. Breaks.
b. Loss of elasticity.
c. Broken or malfunctioning buckles and attachments.
d. Excessively worn serrations on head harness, which might permit

slippage (full facepieces only).

3. Examine the exhalation valve for the following after removing its cover:

a. Foreign material, such as detergent residue, dust particles or human
hair under valve seat.

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

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.

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

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

b. Incorrect installation, loose connections, missing or worn gasket or

cross threading in the holder.

c. Expired shelf-life date on the cartridge or canister.

d. 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.

e. Identical cartridges if more than one are used.

4.6 CARE AND CLEANING OF SEL?-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-person.)

1. -Preliminary inspection. Check to ensure that:

a. High-pressure hose connector is tight on cylinder fitting.
b. Bypass valve is closed.
C. Mainline valve is closed.
d. There is no cover or obstruction on regulator outlet.
e. Pressure in the tank is at least 1800 psi.

2. Backpack and harness assembly.

a. Straps

1. Visually inspect for complete set.
2. Visually inspect for frayed or damaged straps that may break

during use.

b. Buckles

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

c. 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.
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3. Cylinder and cylinder valve assembly

a. Cylinder

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

2. Check hydrostatic test date to ensure that it is current.

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

b. 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

a. 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.)

b. 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).

2. 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.

3. 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.

1 monthly inspection only.
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4. Open cylinder valve.

5. Place hand over regulator outlet 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.

6. 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

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

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

3. Visually inspect exhalation valve for visible deterioration or
foreign materials buildup.

b. Breathing tube and connector

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

C2) Visually inspect connector to ensure good condition of threads
and for presence and proper condition of "0" ring or rubber
gasket seal.

2
(3) Negative pressure test on facepiece.

(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 connector.

(c) 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.

ZFor 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.

f. 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 soluiion (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. Aqueous solution of iodine (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 facepiecas, the
cleaning water should not exceed 140eF, but it should not be less than 120OF 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 REASSEMLY 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 IIMAINTENANCE AND REPAIR

Replacement or repair shall be done only by trained, experienced persons with
parts desiiznd 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:

1. Dust.
2. Sunlight.
3. Heat.
4. Extreme cold.
S. Excessive moisture.
6. Damaging chemicals.
7. Mechanical damage.

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 INFORMATION
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EMERGENCY TELEPHONE NUMBERS

POST IN OFFICE, STAGING AREA (NEAR PHONE),
AND SAMPLING VANS

HAA Security: Larry Gallagher (415) 561-5849

Off-site Emergency Services 911 or

Novato Fire (415) 892-1513

Novato Police (415) 897-4361

Novato Community Hospital (415) 897-3111

Kalser Permanente Medical Center (415) 499-2400

National Poison Control Center (800) 492-2414

California Poison Control Center (415) 476-6600

National Response Center (800) 424-8802

Chemical Manufacturer's Association (CMA) Chemical
Referral Center (800) 262-8200

Site HSO:

Site FOL:

Contractor's HSS:

Contractor's HSM:

USATHAMA Safety Office: (301) 671-4811
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ROUTES TO EMERGENCY MEDICAL FACILITIES

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 DeLong Avenue which becomes Diablo Avenue in about 4 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 oT State Access Road, turn left (south) onto
Nave Drive. In about h mile, enter U.S. Rt. 101 south. Follow Rt. 101 for
about 2h 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 (_._.
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APPENDIX F

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