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SECTION I GENERAL

This plan* has been prepared in conformance with the Ebasco Health and
safety Program for Hazardous Waste Sites. It addresses all those
activities associated with the Environmental Program of the Rocky
Mountain Arsenal (RMA) Project and will be implemented during all site
investigations and related onsite work. Compliance with this Health and
Safety Plan (HASP) is required of all workers and third parties who enter
this site. Assistance in implementing this Plan can be obtained from the
Health and Safety Officer.

SITE OR SPILL RESPONSE ROCKY MOUNTAIN ARSENAL - SOUTH PLANTS AREA

PLAN DATE June 1985 (Revision)

PROJECT MANAGER HEALTH AND SAFETY OFFICER
Name J. Silvey R. Schmitz
Phone (714) 662-4D048 (303) 233-2133/(201) 460-6510

1.0 EMERGENCY PHONE NUMBERS

Emergency phone numbers will be posted in the Command Post onsite during
all field operations. Contingency guidelines for emergency situations
are provided in Section XII.

* This plan is an intermediate step which addresses the specific
requirements of site reconnaissance as well as generally addressing
planned work activities. The content of the HASP may change or undergo
revision based upon results of reconnaissance/survey operations or upon
information made available when the specific work programs have been
developed. These specific work programs will be reviewed by the Health
and Safety (H&S) staff and any modifications indicated or proposed will
only be implemented based upon consultation and approval of the H&S
officer and the Project Manager. '

1811t




SECTION I

GENERAL (Cont'd)

EMERGENCY PHONE NUMBERS (Cont'd)

RMA CAICO (Capt. Rayburn)

RMA Security Dept.

RMA Health Clinic (Dr. Lewis)

RMA Fire Dept.

RMA Tech Escort (Sgt. Lott)

RMA Safety Office (A. Harris)

RMA Facilities Operations (3. Greene)

Ambulance Service

RMA Fire Dept.

Reeds Service

Airlife Helicopter
Presbyterian Aurora Hospital
Dr. Thomas Blanchard
Rose Medical Center

USATHAMA Contract Office Rep.
(K. Blose)

Technical Manager (R. Stollar)

Task 2 Manager (K. Knirsch)

Task 7 Manager (R. Lytle)

Manager, Health & Safety (R. Schmitz)
National Response Center

Poison Control Center

Offsite Emergency Services

Ebasco Command Post

Ebasco Support Trailer

(303) 289-0141
(303) 289-0369
(303) 289-0278

(303) 289-0223/(303) 289-0192

(303) 289-0152
(303) 289-0338

(303) 289-0166

(303) 2893-0223

(303) 758-1333

(303) 360-3250

(303) 360-3133

(303) 288-2615

(303) 298-0891

(301) 671-3530

(714) 662-4120

(303) 233-2133

(303) 233-2133

(201) 460-6510

(800) 424-8802

(800) 822-9761

911

(303) 877-2848

(303) 287-3714




SECTION II  HEALTH AND SAFETY PERSONNEL
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1.0

1.1

General

The following briefly describes the health and safety
designations and general responsibilities which will be employed
for the RMA Project. While these titles are different than
those employed in the Ebasco Corporate Health and Safety Program
for Hazardous Waste Sites, the responsibilities are consistent
with analogous titles and responsibilities in the Corporate
Program. The title changes have been implemented in order to
accommodate RMA Project needs and requirements.

Health And Safety Officer

The Health and Safety (H&S) Officer has overall project
responsibility for development and implementation of this Health
and Safety Plan (HASP) and conformance with RMA requirements.
The Health and Safety Officer will be responsible for performing
field audits of all health and safety related operations to
check conformance with the procedures described herein and with
the Corporate Program. This will be performed at a frequency of
once per month or as required during the conduct of field
operations. He will also be consulted when any changes to this
plan or modification of any procedures are required or requested
or when any new activities are proposed. The H&S Officer will
be responsible for the development of any new safety protocols
and procedures necessary for field operations and will also be
responsible for the resolution of any outstanding safety issues
which arise during the conduct of site work. All health and
safety related duties and responsibilities will be assigned only
to qualified individuals by the H&S Officer. Authorization for
personnel to perform work onsite, i.e., relative to medical
exams and training, must be cleared through him.
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1.2 Health and Safety Supervisor

- 1811E

1.3

The Health and Safety Supervisor will be present onsite during
the conduct of all field operations and will be responsible for
all health and safety activities and the delegation of duties to
the H&S staff in the field. He will be responsible for
implementation of the HASP, assuring that appropriate personnel
protective equipment is utilized relative to the hazard which
may be encountered, verifying that communication systems are
inplace, monitoring conformance with safety and emergency
procedures, providing for downrange team backup, giving daily
safety briefings and seeing that safety equipment is
maintained. He may direct or participate in downrange
activities as appropriate and when this does not interfere with
his primary responsibility as H&S Supervisor. He will also be
responsible for the set-up and execution of decontamination
procedures. The Health and Safety Supervisor has stop-work
authorization which he will execute upon his determination of an
imminent safety hazard or potentially dangerous situations,
e.g., weather conditions, where this action is appropriate and
after consultation with the H&S Officer. Clearance to proceed
with work following such an authorization will be issued by
him. The H&S Supervisor will initiate and execute all contact
with RMA facilities and personnel when this action is
appropriate.

Health and Safety Field Specialist(s)

The Health and Safety Field Specialist will be the downrange

person who accompanies field sampling teams and will report to
the H&S Supervisor. His primary responsibility is to provide
monitoring to ensure the safe conduct of field operations. He
will have access to continuous communications with the Command
Post. The number of these personnel will be dependent upon the
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1.4

1.5

number of downrange operations occurring simultaneously and
individual assignments will be made by the Health and Safety
Supervisor. H&S Field Specialists will also be responsible for
ensuring that all safety practices are utilized by downrange
teams and that during emergency situations appropriate
procedures are immediately and effectively initiated. He will
also be responsible for the control of specific field operations
and all related activities such as personnel decontamination,
monitoring of worker heat or cold stress, distribution of safety
equipment, and conformance with all other procedures established
by the H&S Supervisor.

Air Monitoring Specialist

The Air Monitoring Specialist will perform all required air
monitoring procedures necessary to support specific activities
identified by the H&S Officer. These activities will include
operations where special problems exist, extensive
instrumentation is required or particularly difficult operations
are planned. He will provide consultation to the project team
on an as needed basis where such services are necessary to
ensure that appropriate monitoring, calibration, and maintenance
procedures are employed. The Air Monitoring Specialist will
initially be part of the H&S Reconnaissance team and will
provide operational set-up for instrumentation for future work
at RMA. This will include specification as to type of
instrumentation and procedures to be employed for its proper use.

Health and Safety and Safety Technician(s)

The Health and Safety Technician will report to the H&S
Supervisor and will recieve his/her specific duties from him.
The H&S Technician will be responsible for the set up of the
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main decontamination facility and the maintenance of all
associated equipment, in particular the decontamination
trailer. The H&S Technician will maintain the inventory of
safety equipment and will be responsible for its distribution.
when appropriate, the H&S Technician will provide monitoring of
heat stress with the WBGT apparatus and assist in safety

monitoring where appropriate.




SECTION III  SITE HISTORY AND PHYSICAL DESCRIPTION

1. LOCATION

The Rocky Mountain Arsenal (RMA) is located in Adams County, Colorado, 10
miles northeast of the City of Denver and directly north of the Stapleton
International Airport (see Figure 1). The site is located at 39°45'N
latitude and 104°52'W longitude and has an elevation of approximately
5,200 feet MSL. The site occupies over 17,000 acres and is bordered by
lands utilized for a mix of agricultural, light industrial, manufacturing
and residential purposes. The RMA property is divided into one mile
square sections. The sections of principal interest at this time are
Sections 1 and 2 which are referred to as the South Plants Area (see
Figure 2). The South Plants Area is bounded on the north by December 7th
Avenue, on the south by Sixth Avenue, on the west by C Street and on the
east by E Street. Entrance to the South Plants Area is made from
December 7th Avenue. Future tasks may include other sections. The main
base for site operations is located in the south plants area at a support
trailer area located adjacent to December 7th Ave in Section 1.

2. DESCRIPTION

The Rocky Mountain Arsenal (RMA) encompasses 27 square miles and includes
facilities formerly employed in the manufacture, testing and packaging of
various chemical agents and commercial products. The site is generally
open prairie, except Sections 1 and 2 comprising the South Plants Area,
which consists of over 300 buildings formerly housing various commercial
chemical manufacturing process and laboratory facilities as well as
military production and storage facilities. 1In addition, the area has
many storage tanks and vessels as well as extensive piping systems,
which, along with the buildings, are in various states of condition
ranging from structurally sound to deteriorated. Major roadways are
generally paved; and fire hydrants and fire phones are located throughout
the South Plants Area. Numerous railroad tracks cross through the site

generally in an east-west direction. Some facilities are presently in
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use although most are on standby status or are abandoned. Also found
onsite are numerous pits, ponds, lakes, and basins used for the treatment
and disposal of waste products. There are four lakes in Sections 1 and 2
of importance in this project. These are Lake Mary, Ladora Lake, and
Upper and Lower Derby Lakes (see Figure 2).

Groundwater flow occurs in both alluvial and bedrock aquifers and is part
of one continuous hydrologic system. Regional groundwater flow is from
the south to the north and northwest toward a discharge area in the South
Platte River valley. Locally, a 30-foot high mound in the water table
has been inferred beneath the South Plants Area. This mound has been
attributed to leakage of cooling water from piping in the South Plants

Area.

3.  HISTORY

The property occupied by Rocky Mountain Arsenal (RMA) was purchased by
the government in 1942; prior to this the land was primarily used for
agriculture. The Rocky Mountain Arsenal was established in the spring of
1942 and was essentially a manufacturing facility. Its first production
of mustard was in January 1, 1943. During World war II, thé Arsenal's
basic mission was the manufacture of mustard, lewisite, and incendiary
bombs. During this period, arsenous chloride and chlorine gas were also
produced. In the period 1945-1950, the Arsenal distilled all available
stocks of levinstein mustard and demilitarized several million rounds of
mustard-filled shells.

In 1947, part of the South Plants facilities were leased to the Colorado
Fuel and Iron Corporation (CF&I) for chemical manufacturing. CFI
manufactured chlorinated benzenes and DDT. Julius Hyman Company assumed
the lease in 1949 and used the facilities for the production of

1811E




SECTION III  SITE HISTORY AND PHYSICAL DESCRIPTION (Cont'd)

insecticides. 1In 1952, the Shell Chemical Company (SCC) took over the
operation of the insecticide facilities. SCC manufactured both
chlorinated organic and organc phosphorous insecticides and herbicides.
They leased approximately 300,000 square feet of manufacturing buildings
and warehouses; they also operated the electrical power and steam
generation utilities on the post.

Industrial waste effluents generated at RMA were initially discharged
into an unlined Basin just north of the original plant area, referred to
as Basin A. This Basin received the industrial wastes discharged from
all operating plants of the Government and lessees. For disposal of the
additional manufacturing waste from the GB plant, the dike impounding
water in Lake A was raised five feet.

During the Vietnam Conflict, operations at the Arsenal included demil of
CK (cyanogen chloride) and CG (phosgene) bombs which has been filled
during World War II. After emptying, these bombs were shipped out for
high-explosive filling. In addition, the Arsenal had a crash program for
two years producing munitions for the Aerial Mine Program. The Arsenal
also demilled phosgene-filled mortars, and Mustard-filled shells, which
were modified for HE and WP filling.

Since 1970, RMA has primarily been engaged in the disposal of chemical
warfare materials. This disposal included the incineration of anti-crop
agent (TX), mustard agent (H, HD), explosive components, and the
destruction of GB agent by caustic neutralization. Recent programs
(circa 1980) included transfer of Weteye munitions to another Army
facility, both destruction and sale of phosgene (carbonyl chloride), and
incineration of obsolete Chemical Agent Identification Sets (CAIS).

Although the Arsenal boundary has changed configuration during the years,

Sections 1 and 2 boundaries have remained unchanged; however, many
structures have been added, including buildings, tanks and utilities.

1811E




SECTION IV  SITE-RELATED INCIDENTS, COMPLAINTS, ACTIONS

It is instructive to review some of the incidents, accidents or spills
that have occurred in the South Plants Area in order to help assess
potential hazards that may exist here or in other areas. Examples of
several of these are provided below and included in Attachment 2 for
review purposes only. This information should not be taken as all
inclusive since it reflects only that information available for
incorporation in this HASP during its development.

1. Numerous chemical spills have occurred in the South Plant Area since
operations began at RMA. The types of spills included leaking
sewers, seepage to ditches, spills on ground, and spills in
buildings. Spill quantities ranged from 55 to 100,000 gallons and
included insecticides, soil fumigants, still bottoms, fuel oil,
acids, and reagents. A partial listing of spills due to operation by
lessee of the South Plants Area is presented in Attachment 2.

2. In May 74, diisopropylmethylphosphonate (DIMP) and dicyclopentadiene
(DCPD) were detected in surface water draining from a marshy bog on
the northern boundary of the Arsenal. Later in the year, the
Colorado Department of Health (CDH) detected DIMP in a well near the
City of Brighton, north of the Arsenal. This led to the issuance of
three Cease and Desist Orders on April 1, 1975 by the CDH. As a
result of the Cease and Desist Orders, a program of contamination
control was established and placed under the direction of the Project
Manager for Chemical Demilitarization and Installation Restoration
(PM CDIR) and later, the US Army Toxic and Hazardous Materials Agency
(USATHAMA). Under this program, studies were initiated to determine
the extent of contamination on the Arsenal and to develop
contamination control systems for contaminants migrating across the
boundaries of RMA.

1811E




SECTION IV  SITE-RELATED INCIDENTS, COMPLAINTS, ACTIONS (Cont'd)

3. In 1964 an incident occurred resulting in contamination of Upper and
Lower Derby and Ladora Lakes with pesticides, aldrin and dieldrin.
To clean the pesticide contamination, the lakes were drained and the
bottom sludge scraped out of the lakes and buried in Sections 11 and

12.

1811E




SECTION V WASTE TYPES

Table 1 provides information on chemical and toxicological
characteristics of selected hazardous substances that may be present at
RMA. When there is a need for additional toxicity data or other
information on specific chemicals encountered onsite, Ebasco will access
on-line chemical data base systems including Hazardline, Registry of
Toxic Effects of Chemical Substances (RTECS), 0il and Hazardous Materials
Technical Assistance System (OHMTADS) etc. Information regarding
exposure limits and standards for personnel exposed to Army chemical
agents has been requested and is provided in Table 2. Additional
information will be included when it is made available. In addition,
documents (i.e., fact sheets) regarding the physical/chemical and
toxicological properties for RMA contaminants are presently being
prepared by USAMBRDL in Fort Detrick, Maryland. When issued, these will
also be included as a reference source. Attachment 3 presents a list of
chemical compounds known to exist, have been used, or were produced at
RMA.

1. WASTE TYPES: Liguid X Solid_ X Sludge_ X Gas__ X

2. CHARACTERISTICS: Corrosive_ X Flammable X Radioactive

Toxic X Volatile X Reactive_ X Inert X

3. CONTAINMENT: vat_ X Pipe_ X Tank__X

Lake_ X Lagoon__ X Other_UNKNOWN

1811¢E
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SECTION VI  HAZARD ASSESSMENT

1.0 GENERAL

The overall site hazard assessment is extremely variable and is entirely
location and operation dependent. This judgement is based upon a review
of the information made available at RMA (Rocky Mountain Arsenal). The
hazard assessment of each location (e.g., building, drilling site, etc.)
will be based on historical information, available data, and the results
of any monitoring data. Pesticides, surety materials, unexploded
ordnance (UX0), and a variety of product component materials may be
present at many of the areas designated for investigation.

Groundwater samples previously analyzed were shown to contain pesticides,
aromatic solvents and a variety of other chemicals. Soils throughout the
site where spills have occurred, especially those near the lakes (i.e.,
upper and lower Derby Lakes, Ladora Lake and Lake Mary) and waste storage
areas, are assumed to be contaminated. The structural integrity of
onsite buildings to be sampled is unknown and may pose a hazard in
addition to the confined space and restricted access problems which may
be encountered in the buildings. Pipelines which require sampling may
contain contaminated residues, liquids or gases which must be identified,
located and sampled. In addition, existing manholes, tanks and vats may
contain sludges, liquids or residues which must be sampled and may also
contain unknown concentrations of toxic gases. These confined spaces
present an additional hazard to be addressed and an extra level of safety
will need to be applied. Section VII identifies levels of personnel
protection to be employed during the conduct of site work.

Numerous chemicals are known to have been used or manufactured in
operations at RMA (see Attachment 3). The spectrum of deleterious
effects presented by exposure to these chemicals is extremely wide.
However, classifying compounds by their use, physiological action, or
physical state provides a useful way to focus on toxic effects that will
dictate the appropriate levels of protection and more clearly define the
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SECTION VI  HAZARD ASSESSMENT (Cont'd)

potential hazards. The following classification system will be used
here: chemical warfare agents, pesticides, organic solvents, metals, and
miscellaneous hazardous chemicals. Examples of compounds suspected of
being commonly present at the site will be used to provide a general
hazard assessment based on the relevant exposure characteristics (e.g.,
route of exposure, duration of exposure), the types of adverse effects
that could occur (local vs. systemic effects, reversible vs. irreversible
effects), as well as additional chemical characteristics of safety
concern (flammability, reactivity, persistence). It is important to
note, however, that given the wide variety of toxic effects produced even
within a particular class, generalizations are useful only in providing
an overview of health hazards that may result from exposure to specific
chemicals.

2.0 CHEMICAL WARFARE AGENTS

Most of the following military chemical agents are classified by their
physiological action.

2.1 Choking Agents

Phosgene (carbonyl chloride) is an example of a *choking agent"®
known to have been associated with operations at the site.
Usually phosgene is present as a gas (except at below 8°C
(46°F), when it is a liquid). The primary route of exposure is,
therefore, by inhalation. Choking agents are acute toxicants
that produce local effects (i.e., at the site of entry into the
body). Phosgene exerts its toxic effects in the lungs and
results in the accumulation of fluid that prevents oxygen uptake
resulting in suffocation. Even relatively low concentrations of
phosgene that are not very irritating may result in a toxic
dose, since this compound causes delayed toxicological effects
(several hours after exposure). Phosgene and other choking

agents are gaseous toxic chemical agents that, if present, would
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require the highest level of respiratory protection due to the
extremely dangerous nature of these compounds. Due to the high
volatility of phosgene, it is doubtful that residual phosgene
remains in buildings. However, confined spaces should be
treated with extra caution.

2.2 Nerve Agents

"Nerve agents" are extremely toxic compounds that rapidly affect
muscular coordination. Sarin is an example of a nerve agent
known to have been associated with operations at the site.
(Another nerve agent, VX, is very similar to Sarin but is less
volatile.) Sarin is present as a liquid; exposure to its vapor
also presents an extreme hazard. Specifically, nerve agent
vapors may be inhaled as well as rapidly absorbed through the
skin and eyes. Dermal uptake of nerve agents in liquid form is
also very rapid. A lethal dose of sarin will act extremely
rapidly on the autonomic nervous system and result in death
immediately or delayed for up to 2 hours. Sarin and other nerve
agents are considered among the most toxic chemicals known which
dictates the highest degree of both respiratory and skin
protection when these compounds are believed to be present.

2.3 Blood Agents

"Blood agents" are compounds that generally are inhaled, enter
the circulatory system, and interfere with blood to tissue
transfer. Cyanogen chloride and hydrogen cyanide are blood
agents with similar properties and mechanisms of action. Blood
agents are typically highly volatile liquids. In addition,
acute exposure to toxic doses results in very rapid
physiological responses (e.g., lethal doses cause death within
15 minutes). While the nature of these compounds dictates the
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2.4

highest level of personnel respiratory protection when present,
their high volatility makes onsite contamination in unconfined

spaces unlikely.

Blister Agents

"Blister agents" are relatively low volatility compounds that
burn the skin, eyes, and lungs. Chemicals ;n this class include
mustard (Levinstein and distilled), and arsenicals (i.e., a
group of compounds with arsenic as the central atom) such as
lewisite. These compounds (as liquids or vapors) poison any
part of the body that is exposed. Both agents exhibit delayed
toxic effects, i.e., blisters form hours after exposure.
Mustard and lewisite exposures result in toxic responses at the
site of action; lewisite also acts as a systemic toxicant when
absorbed by tissues. In addition, mustard and lewisite are
suspected and recognized carcinogens, respectively. The blister
agents are extremely toxic compounds that cause severe burns at
the site of contact even at very low concentrations.
Consequently, the presence of compounds such as mustard and
lewisite would necessitate a high degree of dermal protection
and respiratory protection.

Another hazardous compound known to have been associated with
operations at the site is white phosphorus. White phosphorus is
a spontaneous flammable solid, i.e., particles will burn when
exposed to air. Although white phosphorus vapors are toxic, the
primary safety concern would be the spontaneous combustion of
this material resulting in a fire hazard. Since it ignites
spontaneously, white phosphorus contamination would be in
air-tight, confined spaces. Consequently, in areas where white
phosphorus contamination is suspected, appropriate measures
would be taken to protect against burning particles (e.g.,

shielding, flame-proof clothing, avoidance, etc.).
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3.0 METALS

Numerous metals were associated with activities at RMA. These
non-biodegradable compounds can accumulate in the environment. The most
likely route of exposure at the site is by inhalation of airborne metal
particles. A wide range of toxic effects may occur from exposure to the
various metals. Due to heavy use and/or spills, the most likely heavy
metals that would be encountered at the site are arsenic, mercury and
lead.

Acute toxicity from arsenic exposure usually occurs via ingestion.
Chronic arsenic poisoning by inhalation is of more concern for the safety
of sampling personnel. A variety of systemic effects may occur from
chronic exposure to arsenic compounds including damage to the liver,
kidneys, blood, and nervous system. Arsenic has been implicated as a
human carcinogen. The blister agent lewisite discussed above is an
arsenic compound. Arsenic trichloride is another arsenical contaminant
that may be present at the site.

Mercury exposure causes a wide range of acute and chronic effects. The
form of mercury (elemental, inorganic, or organic) influences the toxic
responses. For example, chronic exposure to inorganic mercury usually
results in renal toxicity while elemental mercury affects the central
nervous system. Due to the high vapor pressure of elemental mercury
(which may be present onsite), inhalation would be the most important
route of exposure in industrial exposures. In general, although mercury
compounds may affect a number of different organs and systems, the most
common toxic effects are on the central nervous system.

Like arsenic and mercury, lead is a heavy metal that produces toxic
effects on a number of different organs or tissues. The most common
exposure route of lead compound is by inhalation of the dusts or vapors.
In addition, organic lead compounds may also be absorbed through the
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skin. Lead is a suspected lung and kidney carcinogen. At RMA, a primary
lead contaminant may be lead azide. Unlike many other lead compounds,
the hazard associated with lead azide is due more to the explosion
potential rather than systemic toxicity. This is a very dangerous
compound since shock and heat will cause explosions.

It is clear that metals present a variety of hazards to an exposed
worker. However, in general the inhalation of metals (particles, vapors,
fumes, etc.) present the most common absorption route. Consequently,
respirators should be selected to prevent exposure to these toxic

compounds.
4.0 PESTICIDES

Production of numerous types of pesticides has presumably resulted in
contamination at RMA. Considering the diversity of chemical and
biological properties of pesticides, generalizations about this group of
toxicants are difficult. Compounds may range from highly toxic to
essentially non-toxic. Mechanisms and sites of action are also
variable. Many pesticides are suspected of possessing carcinogenic

potential.

Organophosphate insecticides that may be encountered include parathion
and malathion, the latter being considerably less toxic. The systemic
effects of organophosphate pesticides occur when the enzyme
cholinesterase is inhibited which causes acetylcholine levels to
increase. Local effects may occur at the site of exposure (e.g., blurred
vision) although the high degree of acute toxicity results from systemic
absorption and distribution.

Operations at the site involved a number of different organochlorine
jnsecticides such as DDT, chlordane, toxaphene, aldrin, dieldrin, endrin
and lindane. In general, compared to organophosphate pesticides,
organochlorine compounds are often regarded as less toxic on an acute
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basis but more toxic from chronic exposure. Both classes consist of many
neurotoxic agents, but they act by different mechanisms. Organochlorine
insecticides are usually very persistent in the environment and also
accumulate in the body.

Uptake of pesticides depends, to some extent, on the form (e.g.,
aerosols, dusts or vapors). However, studies have shown that
occupational exposures most often involve the dermal route. Endrin is an
example of an insecticide that is highly toxic when absorbed through the
skin. A high level of respiratory protection would usually be
appropriate only when an inhalation hazard exists (such as during
pesticide spraying operations).

5.0 SOLVENTS

Organic solvents were associated with activities at RMA and several have
been detected in groundwater samples. The major classes of solvents that
were employed onsite include halogenated aliphatic hydrocarbons (e.g.,
chloroform, carbon tetrachloride, methylene chloride, trichloroethylene,
tetrachloroethylene), aromatic hydrocarbons (benzene, toluene, xylene),
and aliphatic alcohols (methanol, ethancl). While many solvents are
highly volatile (e.g., ethanol, acetone), others are quite persistent in
the environment (chlorinated hydrocarbons). Likewise, organic solvents
span the range from practically non-toxic to very toxic.

Two of the more toxic solvents are carbon tetrachloride and chloroform.
Both compounds are central nervous system depressants (causing narcotic
effects or even coma). Chronic exposure to these compounds may cause
liver and kidney damage. In addition, they are suspected carcinogens.
As with most organic solvents, vapors result in a common route of
exposure. Dermal absorption may also occur upon topical application.
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Benzene is a solvent of relatively high volatility resulting in
inhalation as the usual route of entry. Acute exposure to benzene
results in local skin irritation, or at high concentrations, central
nervous system effects (e.g., narcosis). Chronic benzene poisoning
causes hematologic (blood) abnormalities and has been linked to leukemia.

Another common industrial solvent, methancl, presents a vapor inhalation
hazard (skin absorption can also occur). Acute and chronic exposures
result in a variety of systemic toxic manifestations (including visual
disturbances). While the overall toxicity of methanol is considered
moderate, since it is slowly eliminated from the body, it can be
considered a cumulative poison. However, exposure to methanol (and many
other solvents) onsite is unlikely due to its volatility.

The presence of solvents would indicate respiratory protection capable of
preventing organic vapor inhalation. Another hazard associated with many
organic solvents that personnel must be aware of is the flammable nature

of this class.

6.0 OTHER HAZARDOUS CHEMICALS

This final section serves as a reminder that although many chemicals used
at RMA fall into one of the major categories discussed above, a number of
toxic chemicals have not been addressed.

For example, corrosive liquids such as sulfuric acid and hydrochloric
acid are considered highly toxic. Inhalation of vapors or fumes of
concentrated acids causes severe burning to the lungs. Skin contact will
result in severe necrosis. Additional examples of hazardous chemicals
associated with activities at RMA are hydrazine and dicyclopentadiene.
Hydrazine is a very toxic reducing agent. It is a systemic poison that
may damage the liver and is an experimental carcinogen. Hydrazene
presents a severe explosion and fire danger. Dicyclopentadiene is a
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compound that was detected in monitoring well samples at the site. This
chemical is toxic by inhalation and dermal routes and may also cause a
fire hazard.

It is clear that a variety of chemical hazards may be present at the
site. Levels of personnel protection will have to be adjusted according

to building-specific or location-specific chemical information.




SECTION VII TRAINING

The training program for the RMA project is anticipated to consist of the
program elements briefly described below. These program elements may be
modified to more appropriately suit the needs of proposed field work.
Training courses will be offered periodically as necessary.

1.0 GENERAL HEALTH AND SAFETY TRAINING

All field personnel will be required to have successfully completed the
Ebasco General Health and Safety Training consistent with the Ebasco
Corporate Health and Safety Program for Hazardous waste Sites before
initiating any onsite field operations. Other persons involved in the
RMA project may attend. This program is designed to incorporate the same
elements as that currently included in EPA training courses and will be
comprised of approximately 24 hours of classroom instruction and field

exercises.

2.0 ADVANCED TRAINING

An Advanced Training Course will be provided for all perscnnel expected
to perform site work utilizing Level B protection. The course will
provide training in the use of protective clothing, self-contained
breathing apparatus (SCBA), supplied air systems, air tank change
operations and decontamination procedures specific for the level of
protection required and the type of operation being conducted. This
training will also address confined space entry. The ‘Advanced course
will be comprised of approximately 8 hours of classroom instruction and
field exercises.

3.0 RMA SITE-SPECIFIC TRAINING

Training will be provided that will specifically address the activities,

procedures, monitoring, and equipment for the RMA project. It will
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include site and facility layout, hazards and services at the site and
will detail all provisions contained within this HASP. This training

course will also allow field workers to clarify anything they do not

understand and to reinforce their responsibilities regarding safety for
their particular activity.

4.0 RMA SAFETY BRIEFING

RMA personnel will be requested to provide briefings for the project
personnel where needed to facilitate conformance of Ebasco procedures
with those required by RMA. This training is anticipated to include such
elements as RMA emergency and safety procedures, RMA facility
capabilities, RMA monitoring instrumentation, hazard recognition, the
Chemical Accident Incident Control Plan and other elements as required by
RMA protocols.

5.0 FIRST AID AND CPR

The Ebasco Health and Safety Officer and the Project Manager will
identify those individuals requiring this training. It is expected that
the majority of field workers will receive FIRST AID training and several
selected members of each field team will receive CPR training. These
courses will be consistent with the requirements of the American Red
Cross Association.

6.0 DAILY SAFETY BRIEFING

Daily safety briefings, or more frequent operation-specific safety
briefings, will be conducted by the Health and Safety Supervisor, and, as
appropriate, the H&S Field Specialist, prior to the onset of all field
operations. Since these briefings will be operation-specific, every
element to be incorporated cannot be addressed here. However, in
general, the following elements will be identified for the purpose of
providing a guideline:
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review of Facility Information Sheet
review of planned activities
protection levels

location of safety equipment
operation-specific hazards

emergency and evacuation procedures
decontamination procedures
communications

field team responsibilities
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1.0 FIELD INVESTIGATION ZONES

For field work at RMA, a three zone approach will be utilized where
practical. The zones will be identified during safety briefings or
otherwise clearly indicated, and will include the Support Zone, the
Contamination Reduction Zone (CRZ) and the Exclusion Zone. Site
entrance and egress will be through controlled points established
for each location under investigation. The Support Zone will
contain the mobile Command Post with appropriate facilities such as
communications, first aid, monitoring equipment support facilities,
and other appropriate facilities. This zone will be manned at all
times when field teams are operating downrange. A log book will be
kept that will record the progress of all downrange activities as
well as for recording employee work records and any other
appropriate information. Since the Command Post will be the
communications center it will also be the main point for contact
with emergency services.

Adjacent to the Support Zone will be the Contamination Reduction
Zone (CRZ) which will contain the contamination reduction corridor
(CRC) for the decontamination of equipment and personnel. The CRC
will contain the fully mobile decon trailer equipped for full
personnel decontamination. The trailer will have its own power
source, wastewater storage, negative air pressure system, water and
air heaters and lighting. The trailer will provide a system for
outer clothing wash as well as emergency shower or drench system.
It will also contain personnel showers, lockers and redress area.
The trailer will be supplied with water from a truck mounted tank,
with the water source provided by the RMA Fire Department.

Other elements in the CRC include facilities for gross boot, glove

and outer suit rinse, and a stock of personal protective equipment.
The CRC will also provide safety equipment including emergency
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eyewash, stretcher, fire extinguisher, emergency communications and,
where appropriate, rescue equipment such as SCBAs. The CRC is
separated from the Support Zone by the contamination control line.

All areas beyond the CRZ will be considered the Exclusion Zone which
is separated from the CRZ by the "Hotline." Since there are
approximately 100 buildings present onsite for investigation and
many drilling operations and other activities, centralized zones and
decontamination facilities may be utilized for several buildings or
sites where proximity allows, and where there is no possibility for
the potential spread of contamination. It should be noted however,
that decon procedures will be implemented between entrance to
different buildings and field operations.

The Support Zone and Contamination Reduction Zone will contain the
Command Post, mobile decon trailers or other mobile elements which
can be easily moved to other work locations and will provide
protection from weather extremes. Where the area of investigation
is a building, the building itself will be defined as the Exclusion
Zone. For reconnaissance and sampling, the entrance to the building
will be considered as the hotline and all access to the building
will be through the entrance path defined for the contamination
reduction corridor.

For drilling operations the Exclusion Zone will be established as a
minimum 30 foot radius from the drill rig. Observation and sample
handling areas will be located upwind in an area established by the
H&S Field Specialist. Drilling operations may utilize a modified
three zone approach by establishing an intermediate break area for
site workers. This area will contain the appropriate safety
equipment such as an eyewash, first aid kit, stretchers, etc. The
drilling rig will be equipped with a fire extinguisher. These
operations may also include initial decontamination facilities prior
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2.0

2.1

to transport to the decon trailer for full personnel
decontamination. All facilities that are provided for steam
cleaning the drilling rig, augers, sampling devices, etc., will be
located downwind of all operations and personnel areas. The layout
of all drilling support facilities is subject to approval of the H&S

Supervisor.

For all field operations only authorized personnel will be permitted
to enter Exclusion Zones and a log of personnel entering will be
maintained at the Command Post.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

General

The level of protection to be worn by field personnel will be
defined and controlled by the onsite Health and Safety Supervisor
and will be specifically defined for each operation in the Facility
Information Sheet (see Attachment 1) and during the daily safety
briefing. Basic levels of protection for general operations are
provided below and are defined in this section. It should be noted
that major levels of protection may be upgraded or downgraded, as
appropriate, after the H&S Supervisor receives authorization from
the Project H&S Officer. Minor modifications may be made by the H&S
Supervisor as he deems appropriate.

Task Level of Protection
H&S Reconnaissance C

Sampling Reconnaissance D/C/B
Building Sampling (non-invasive) c

Building Sampling (invasive) c/8
Surveying Operations p/C
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Task Level of Protection
Drilling Operations (contaminated areas) c/B
Drilling Operations (uncontaminated areas) D
Geophysical Survey D/C
Sampling Pipes, Vats, Tanks B/A
Non-entry Manhole Sampling B
Soil Sampling .D/C
Surface Water Sampling D
Groundwater Sampling c
Decontamination (CRC) D/C
Decontamination Heavy Equipment c/B
Decontamination of Sampling Equipment c/B
Confined Space Entry B/A
Grouting Operations bD/C
General Clean Area Work D

2.2 Initial Levels Of Protection

Initial levels of protection will be employed during the performance
of the Health and Safety Reconnaissance and any other general
Reconnaissance. The recon team is anticipéted to consist of several
members, as required, which may include: the H&S Supervisor, air
monitoring specialists, a structural engineer, the sampling team and
support technicians. The team will enter unoccupied structures and
spill locations generally in Level C protection. However, higher
levels of protection may be warranted and will be implemented by the
H&S Supervisor where appropriate. Prior to entrance into any

building onsite, preliminary Facility Information Sheets (see
Attachment 1) will be compiled (i.e., Revision 1) based upon
historical information and available data. Subsequent to the
reconnaissance the Facility Information Sheet will be updated (i.e.,
Revision 2) and utilized for future operations. The H&S
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Reconnaissance will allow for the selection of appropriate
protection levels for future operations, decontamination procedures,
sampling strategies, and general safety planning. It should be
noted that this Health and Safety Plan (HASP) allows for upgrading
or downgrading of protection levels to conservatively preclude any
potential for contamination while not sacrificing protection or
efficiency. During the H&S Reconnaissance, the team will perform
various monitoring techniques (see Section VIII) to indicate the
presence of contaminants as well as assessing the integrity of
structures in consideration of safety for proposed sampling
operations.

Special Levels of Protection

Due to the diverse nature of planned activities at RMA certain
operations will require special types of personal protective
equipment (PPE). These unique situations will be addressed here.

During drilling operations planned for the lakes at RMA Level D
equipment will be utilized. However, all personnel working over
water will wear life preservers at all times. In addition,
peisonnel responsible for sample handling will wear a splash shield,
protective clothing (TYVEK or Chemical Apron, etc.) and chemical
resistent gloves during sample transfer and packaging efforts. The
use of a full-face respirator may be employed based on the judgement
of the H&S Supervisor.

For Phase 1B sampling of certain buildings for the project, levels
of protection will be identified by the H&S Supervisor, in
consultation with the H&S Officer. The establishment of these
levels will be based on the results of Phase 1A, H&S Reconnaissance,
the type of sample to be obtained, the logistics of access to the
location and the environment into which the team must enter.
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The protection level for manhole sampling will be a modified Level
B. The team will consist of an H&S Specialist and a sampling
technician with a support person, if necessary. The team will use
SCBAs, TYVEK suits, chemical resistent gloves and boots and will don
this equipment just prior to the manhole opening and remove this
equipment only after the sample has been packaged and the manhole
closed. Since remote sampling will be utilized modifications to
taping and decon procedures will be appropriate.

The level of protection for drilling operations will generally be
Level C, however in certain locations where all available information
indicates no contamination and on the decision of the H&S Supervisor,
in consultation with the H&S Officer, Level D drilling may be
conducted provided a H&S specialist performs monitoring. For

Level C operations several modifications may be employed to lessen
heat stress provided monitoring indicates this is consistent with
good safety practices. Such modifications may include but not be
limited to the use of hoods, taping procedures, the type of air
purifying respirator used and the types of cartridges employed.

After drilling has been completed, grouting of the boreholes will be
accomplished in the level of protection established by the H&S
Supervisor and the operations may proceed without additional
monitoring by the H&S Specialists unless special or unusual
conditions exist and at the discretion of the H&S Supervisor. Mixing
of grouting materials should be accompanied by the use of cartridge
respirators or other appropriate protection.

Field operations conducted in areas potentially containing chemical
agents will be conducted in Level C or B (as established by the H&S
Supervisor) with certain modifications. Persons who will possibly
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have contact with soil materials, e.g., the driller's helper,
geologist, will wear additional PPE such as chemical apron and butyl
rubber gloves as appropriate. Canister type respirators may also be
appropriate. In addition, upon indication of the presence of
chemical agent, confirmation of presence will be conducted by the
H&S Supervisor in appropriate upgraded respiratory protection, (see
Attach. 6 for further details).

Personnel Protective Eguipment:

For Tasks requiring Level A Protection:

Open circuit, positive pressure-demand SCBA;
Totally encapsulated chemical-resistant suit;
Gloves, outer (chemical protective);

Boots, chemical protective, steel toe;
Booties (chemical protective) optional;

Hard hat;

Voice amplifier; and

O 0O 0o 0o 0O O o o

2-way radio (intrinsically safe)

For Tasks requiring Level B Protection:

Open circuit, positive pressure-demand SCBA;
Chemical protective suit (e.g., Saran TYVEK) .
Chemical protective hood;

Gloves, inner (surgical type);

Gloves, outer (chemical protective);

Boots (chemical protective), steel toe;
Booties (chemical protective);

Hard hat;

Voice amplifier (optional); and

O o O 0O o 0O 0O 0o o o

2-way radio (intrinsically safe).




SECTION VIII  ZONES, PROTECTION, COMMUNICATIONS (Cont'd)

For Tasks requiring Level C Protection:

Full face air-purifying respirator;

Emergency escape respirator (carried when appropriate);
Chemical protective suit (e.g., saran or polycoated TYVEK)
Gloves, inner (surgical type);

Gloves, outer (chemical protective);

Boots (chemical protective), steel toe;

Booties, (chemical protective);

Hard hat (optional eye protection); and

0O 0O 0o o O o o o o

2-way radio (intrinsically safe).

For Tasks requiring Level D Protection:

Air purifying or emergency escape respirator (carried);
Coveralls;

Gloves (chemical resistant);

Boots/shoes (safety);

Booties (optional); and

0O 0O 0 0o o o

Hard hat with optional eye protection.

3.0 Safety Equipment

Basic emergency and first aid equipment will be available at the Support
Zone and the CRC, as appropriate. It will include communications
(telephone, walkie-talkies, air horns), eye wash, emergency shower or
drench system, fire extinguishers, first aid kits, stretchers and other
safety related equipment. A backup team will be stationed in the Support
Zone or CRZ, when identified as necessary by the Health and Safety
Supervisor, to be available to provide support for emergency situations
involving downrange teams. This will be especially important when Level
A or B operations are conducted. In addition, the Command Post will be
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manned during all times when teams are downrange, communications will be
maintained, and personnel will be available to assist in deconning
procedures for personnal and equipment. Decontamination equipment will
be located in the contamination reduction corridor. Drill rigs located
in the Exclusion Zone will also be equipped with a stretcher, first aid
kit, air horn and fire extinguisher.

4.0 COMMUNICATIONS

) Walkie-Talkies - Hand held units will be utilized by field teams
for communication between downrange operations and the Command
Post base-station.

o Telephones - A mobile telephone will be located in the Command
Post trailer in the Support Zone for communication with RMA site
emergency services/facilities. Another telephone will be
located in the Support Trailer for conducting non-emergency
project business.

0 Air horns - These will be carried by downrange field teams and
also will be maintained at the Support Zone for initiation of
emergency evacuation procedures or rescue (see Section XIV).

o Sirens - Controlled by the Army as specified in the RMA Chemical
Accident and Incident Control Plan (see Section XIV for details
and Figure 10).

o Hand signals - To be employed by downrange field teams while
utilizing the buddy system.

o} Voice Amplification System - Battery operated voice amplifiers
will be used by teams in Level A protection and optionally in
Level B protection, and as necessary when downrange operations
are conducted.
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1.0 HEALTH AND SAFETY RECONNATSSANCE

1.1 Initial Entry Methodology

Due to the wide variety of chemicals which may be present in
onsite buildings and structures, an initial entry survey (the
Health and Safety Reconnaissance) must be performed in order to
assure proper personnel protection levels during future
sampling operations. This Reconnaissance is anticipated to
require a multidisciplinary team, as required which may
include; a structural engineer, the sampling team, a Health and
safety (H&S) Specialist, technician/support personnel, chemical
operations engineers and an Air Monitoring Specialist. The H&S
Reconnaissance will be accomplished by using real time monitors
and sample collection devices and media. Sample collection
will be comprised of "Building Area Samples™ and "Personnel
Samples." Building Area Samples will be collected for each
individual building and will always be analyzed. Personnel
samples will be worn by one selected individual, identified by
the H&S Officers, during the Reconnaissance for the entire day
of operations. These will only be analyzed if the analysis of
the Building Area samples for that day indicates significant
contamination of concern, direct reading instruments measure
high levels of unknown contaminants, or on the judgement of the
H&S Supervisor. Table 3 indicates specific criteria pertinent
to this decision. Both of the above samples will be gathered
using portable sampling pumps and appropriate collection
media. 1Initially these solid sorbent samples will be collected
during the H&S Reconnaissance, but may also be utilized during
other operations where data indicates a need or based upon the
judgement of the H&S Officer. The samples will be collected as
composite and/or hot spot samples. The collection media will

consist of Tenax and carbon sorbent traps in parallel.




Instrument
HNU PI-101-PID

OVA Model 128-FID

Portable Sampling
Pumps with Sor-
bent Tubes

M-8 Alarm

TABLE 3

CRITERIA FOR PERSONNEL SAMPLE ANALYSIS

Criteria
Either 10.2 eV or 11.7 eV probe continually responds
in excess of 5 ppm above background levels in the
breathing zone, the Personnel Sample will be
analysed. For field operations, if PID readings
jnitiate evacuation procedures, personnel samples will
be analyzed.

If the survey mode continually responds in excess of
10 ppm above background levels in the breathing zone,
field analysis in GC Mode is required. If the field
analysis of the building is significantly different
(i.e., more or large peaks in chromatograms) from
field analysis of background levels, Personnel Samples
will be analyzed. For field operations, if FID
readings initiate evacuation procedures, personnel
samples will be analyzed.

If the analysis of an individual Building Area Sample
indicates significant concentrations of compounds

of concern, the personnel sample collected that day
will be submitted for analysis.

If a positive reading is indicated with this
instrument, and the reading verified, personnel

samples will be analyzed.
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These samples will be used to assess the contamination levels
in buildings as well as for documenting worker exposure.
Desorption and GC/MS analysis of the solid sorbent samples will
also provide data beyond the range of direct reading
instruments.

Real time monitors (direct reading instruments) will be
employed during building entrance to ensure that personnel
protection levels are adequate, to locate potential sources of
contamination, and to aid in the locationing of the Building
Area Samples.

Table 4 lists the parameters and methods of monitoring for the
Health and Safety Reconnaissance. This table lists the
monitoring procedures for a "worse case building." If
available information indicates sufficient reason to suspect
that a particular parameter is not of concern, then the
monitoring procedure will be modified to reflect this. For
example, when surveying an office building which background
jnformation indicates was never used for Army agent or
pesticide production, storage, or disposal, the monitoring
procedures will be curtailed or modified to reflect this
situation.

For buildings which require Army agent monitoring during the
H&S Reconnaissance, the Army M-8 Alarm will be used to
continuously monitor for nerve agents. In addition the M18A2
Chemical Agent Kit will be used to monitor Army agents in air
and standing water. The M18A2's detector tubes will be used to
monitor for agents in air where appropriate. The kit's
indicator paper will also be used to test any standing liquids
found in the buildings.
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All buildings will be surveyed for organic vapor content during
the H&S Reconnaissance. This monitoring will be accomplished in
two phases. First, real time monitors (FID and PID) will be
used in accordance with Ebasco standard operating procedures.
The HNU-Photo Ionization Analyzer - Model PI-101 (i.e., the
PID), will be used with the 10.2 eV and/or 11.7 eV probes. The
10.2 eV probe is the most sensitive, however, it is not capable
of detecting several compounds which may be present (e.g.,
Phosgene IP = 11.77 eV). While the 11.7 eV probe is not as
sensitive as the 10.2 eV probe, it is capable of detecting a
wider variety of compounds. The Foxboro Organic Vapor Analyzer
Model 128 (OVA), (i.e., the FID), will be used in the survey
mode. Any readings in excess of 10 ppm above background will be
field analyzed using the OVA's GC mode. For example, HNU
readings above 5 ppm and OVA readings above 10 ppm, with
significant differences between background chromatograms and
building chromatograms, will automatically have their Building
Area Samples located in the proximity of these readings.

where appropriate, buildings will be surveyed for explosive or
oxygen deficient atmosphere during the H&S Reconnaissance. A
Combustible Gas Indicator and Oxygen Meter will be used in
accordance with Ebasco standard operating procedures. The
primary concern will be to determine if the building atmosphere
contains enough oxygen to support life. A secondary concern
will be to determine if the remaining survey instruments, which
are dependent on the amount of oxygen present, will need to be
recalibrated to correct for any deviation which would result
from an oxygen deficiency. Monitoring for explosive atmospheres
is mainly aimed at providing worker protection, but will also be
used to provide an initial indication of the contamination
levels so that FID and PID monitoring can be optimized.
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For buildings which require inorganic gas monitoring during the
H&S Reconnaissance, a gold film mercury monitor, a chlorine
monitor, a carbon monoxide monitor, and a hydrogen sulfide
monitor will be used in accordance appropriate operating
procedures. The primary concern will be to determine if the
levels of either gases are in excess of TLV.

All buildings will be sampled for dust content during the H&S
Reconnaissance. A dust collection device consisting of a brush
and stainless steel collector, will be used to gather a
composite sample throughout the building. In addition, samples
of any friable material will be collected. The primary concern
for dust samples is whether or not asbestos, raw materials,
pesticides and metals, are present. A portion of the composite
sample and all samples of friable material will be analyzed for
asbestos. If asbestos is found to be present, a monitoring
procedures which meet NIOSH criteria may be initiated during
future building operations as required by law.

Dust samples for each building will be sent to the laboratory
for analysis. The dust samples will be Soxhlet extracted with
methylene chloride for 24 hours. EPA Method 625 (FR Vol 44; Dec
3, 1979) will then be used to analyze for Base/Neutrals, Acids
and Pesticides. 1In addition, Appendix IV will be used to
determine if metals are present by ICP for Trace Element

analysis.

If any of the dust target compounds are detected, special

attention will be given to ensuring that personnel protection
levels, monitoring procedures, and decontamination procedures
are sufficient to protect workers involved in sample collection.
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1.2 1Initial Entry - Personnel Protection & Monitoring Procedures

Initial entry for the Health and Safety Reconnaissance will
normally be executed with Level C protection. Therefore,
particular attention must be given to monitoring procedures to
ensure that this level of protection is adequate. The following
discussion details concerns which must be addressed.

Continuous monitoring with the M-8 alarm and composite or spot
testing with the M18A2 test kit will be used to test the air.
If any level of Army agents are detected the building must be
evacuated. The Health and Safety Supervisor in conjunction with
Army representative will then determine the proper course of

action.

where appropriate, continuous monitoring with a Combustible Gas
Indicator will be used to test the air. If -oxygen levels fall
below 19.5%, the building must be evacuated and protection
levels upgraded to Level B. In addition, if oxygen levels fall
below 16%, the oxygen dependent field instruments must be
recalibrated for the D2 levels which will be encountered. If
the Combustible Gas Indicator indicates levels greater than 25%
LEL, the building must be evacuated. The Health and Safety
Coordinator will then determine when and if H&S Reconnaissance
can continue or if other procedures must be implemented, (e.g.,
venting). If the Combustible Gas Indicator indicates levels
less than 25% LEL and more than 19% oxygen, Level C activities
can continue provided continuous monitoring is employed.

Continuous monitoring with an FID and PID will be used to test
the air. If the PID exceeds 5 ppm, or the FID exceeds 10 ppm,
the building must be evacuated. Protection levels must be
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increased to Level B until it is determined that the compound or
compounds causing this reading is appropriate for Level C
protection or does not pose a health and safety hazard.

Parallel solid sorbent tubes containing Tenax and charcoal will
be worn by one individual in the H&S Reconnaissance team. This
sample will be collected throughout the day regardless of how
many buildings are sampled that day. These samples will be
designated as "Personnel Samples.”" One H&S Sample will be
collected every day and analyzed according to the criteria
provided in Table 4. Analysis will include EPA Volatile Organic
Priority Pollutants, and the next 20 most abundant compounds.
The objective of these samples is to assess the potential for
worker exposure to low level compounds which the field
instruments cannot detect.

Monitoring for inorganic gases will be employed where
appropriate at the discretion of the H&S Officer or Supervisor
and in consultation with the Air Monitoring Specialist.
Mercury, chlorine, carbon monoxide and hydrogen sulfide will be
monitored as appropriate. If any monitor exceeds the TLV for
the compound of concern, the building must be evacuated.
Protection levels will be evaluated and increased or otherwise
modified to appropriate levels before the H&S Reconnaissance can

continue.

Since very little information can be obtained on dust
constituents during the H&S Reconnaissance, extreme care must be
taken to avoid or minimize contamination by or exposure to
potentially contaminated dust. At present a system is under

evaluation to address this issue.
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1.3 Drilling Operations - Personnel Protection and Monitoring

1811E

Procedures

Normal drilling operations will be conducted with Level C
protection in potentially contaminated areas but at the
discretion of the H&S Supervisor may be upgraded to level B.
Therefore, it is imperative that continuous monitoring be
conducted to ensure that the level of protection is adequate.
Upgrading to Level B will be necessary in areas where
insufficient information on the chemical hazards exists,
monitoring of operations is contraindicative to Level C (see
Table 5), contaminants potentially present cannot be measured by
available instrumentation, contaminants have poor warning
properties or extreme toxicity, or other factors identified by
the H&S Supervisor. Areas where sufficient valid historical
information is available indicating no possible contamination
may, at the judgement of the H&S Supervisor, initiate Level D
drilling operations with continuous monitoring by the H&S
Specialist. Monitoring during well drilling operations must
assess the contamination levels in the borehole, samples and in
the breathing zone. Monitoring for chemical agents, explosive
conditions, and organic vapors will be conducted as described
herein and in Attachment 6.

Monitoring for the presence of combustible gases will be
conducted in the borehole, and in the breathing zone (work
area). Measurements of greater than 25% LEL in the work area
near the borehole will necessitate evacuation of all personnel
to a safe area upwind of the drilling operation, identified by
the H&S Supervisor or Specialist. The operational area will not
be re-entered until the H&S Supervisor has evaluated the
situation and indicated that work may resume. Readings greater
than 10% LEL in the work area require that continuous monitoring
and extreme caution be exercised while drilling operations
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continue. Borehole readings greater than 50% LEL require that
operation be stopped, personnel evacuated, and venting or gas
displacement (e.g., COZ’ N2) procedures employed. If levels
do not decrease, responsible parties will be notified (i.e., the
Fire Department and the Chemical Accident Incident Control
Office - CAICO0). This situation may require that the borehole
be backfilled and abandoned. Readings between 25-50% LEL in the
borehole require that H&S personnel perform continuous
monitoring and that caution be exercised until concentrations
are less than 25% LEL.

Organic vapors will be monitored at the borehole, drill
cuttings, core sample and in the respiratory zone. PID readings
greater than 5 ppm and FID readings greater than 10 ppm in the
respiratory zone require that personnel protection be upgraded
to Level B. Monitoring of the borehole, core sample and drill
cuttings will be conducted to assist H&S personnel in
identifying a potential respiratory problem before it develops.
Data 