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DISCLAIMER

TRC ENVIRONMENTAL CORPORATION (TRC) AND TRC’S CLIENT DO NOT
GUARANTEE THE HEALTH OR SAFETY OF ANY PERSON ENTERING THIS SITE.
DUE TO THE NATURE OF THIS SITE AND THE ACTIVITY OCCURRING THEREON, IT
IS NOT POSSIBLE TO DISCOVER, EVALUATE, AND PROVIDE PROTECTION FOR ALL
POSSIBLE HAZARDS THAT MAY BE ENCOUNTERED. STRICT ADHERENCE TO THE
HEALTH AND SAFETY GUIDELINES SET FORTH HEREIN WILL REDUCE, BUT NOT
ELIMINATE, THE POTENTIAL FOR INJURY AT THESE SITES. THE HEALTH AND
SAFETY GUIDELINES IN THIS HEALTH AND SAFETY PLAN WERE PREPARED
SPECIFICALLY FOR THIS PROJECT AND SHOULD NOT BE USED ON ANY OTHER
SITE OR PROJECT WITHOUT PRIOR RESEARCH AND EVALUATION BY TRAINED
HEALTH AND SAFETY SPECIALISTS.
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APPROVALS
This Health and Safety Plan (HASP) has been prepared to address the site field activities
associated with the Technical Assistance Effort including sampling activities at the Hatheway &

Patterson Site in Mansfield, Massachusetts.

The following information is given for quick reference as part of this HASP:

Client: Environmental Protection Agency (EPA)
Prime Contractor: Metcalf & Eddy, Inc (M&E), Wakefield, Massachusetts
Subcontractor: TRC Environmental Corporation (TRC), Lowell, Massachusetts

Site and Location: =~ Hatheway & Patterson Site, Mansfield, Massachusetts
Plan Date: September 2001

By their signature below, the undersigned certify that this HASP will be utilized for the
protection of the health and safety of TRC employees participating in the work assignment for
Hatheway & Patterson Site Technical Assistance Effort project, conducted on behalf of EPA
under the Response Action Contract (RAC).

APPROVALS:

Date:
RAC Program Manager
Peter Spawn

Date:
TRC Corporate Health and Safety Manager
Gary Ritter, CSP, CIH

Date:
TRC Office Health and Safety Coordinator
David M. Sullivan, CHMM

Date:
RAC Project Manager
Dale Weiss

Date:
Site Manager
Todd Majer

Date:

Designated Health and Safety Officer
Assigned by Site Manager
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ACRONYMS AND ABBREVIATIONS

ACGH American Conference of Governmental Industrial Hygienists

AHA Activity Hazard Analysis
CAS Chemical Abstract Service
CDC Centers for Disease Control

CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act
CGI Combustible Gas Indicator
CHMM Certified Hazardous Materials Manager

CH Certified Industrial Hygienist
CRZ Contamination Reduction Zone
CSP Certified Safety Professional
dBA Decibels A-weighted Scale
DCE dichloroethene

DEET diethyl-meta-toluamide
DHSO Designated Health and Safety Officer

EPA U.S. Environmental Protection Agency
eV electron volt

EZ Exclusion Zone

FOL Field Operations Lead

FS Feasibility Study

gpm gallons per minute

HASP Health and Safety Plan

HRS Hazard Ranking System

HSC TRC Office Health & Safety Coordinator
HVV High visibility vests

H,S Hydrogen Sulfide

IDLH Immediately Dangerous to Life and Health
LEL Lower Explosion Limit

MOM management of migration

MSDS Material Safety Data Sheet
NCTRA Non-Time Critical Removal Action
NIOSH National Institute for Occupational Safety and Health

NPL National Priorities List

0O, oxygen

Oo&M operations and maintenance

OSHA Occupational Safety and Health Administration
PAH polycyclic aromatic hydrocarbon

PCB polychlorinated biphenyl

PCE perchloroethylene or tetrachloroethylene
PEL Permissible Exposure Limit

PID photoionization detector

PM RAC Project Manager

PPE personal protective equipment

ppb parts per billion
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ppm
PRP

RA
RAC
RCRA
RI
ROD
SCBA
SWDA
SVE
SZ
TCA
TCE
TES
TLV
TRC
TSCA
TWA
UL
USACOE
uv
VOCs
WBGT
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Potentially Responsible Party
Remedial Action

Remedial Action Contract

Resource Conservation and Recovery Act
Remedial Investigation

Record of Decision

Self Contained Breathing Apparatus
Solid Waste Disposal Area

Soil Vapor Extraction

Support Zone

1,1,1 - trichloroethane
trichloroethene

Technical Enforcement Support
Threshold Limit Value

TRC Environmental Corporation
Toxic Substances Control Act

Time Weighted Average
Underwriters Laboratory

United States Army Corps of Engineers
ultraviolet

volatile organic compounds

Wet Bulb Globe Temperature
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1.0 INTRODUCTION

This Health and Safety Plan (HASP) was developed for all TRC personnel that will be involved
with site activities for the Hatheway & Patterson Technical Assistance Effort work assignment.
Site activities for this HASP include environmental sampling (e.g., surface water, sediment and
ground water), surveying, inspections, and ecological studies at the Hatheway & Patterson Site.
This work is being conducted on behalf of the Environmental Protection Agency (EPA) under
the Response Action Contract (RAC). This plan was prepared based on information available in
the following:

e Work Plan, Technical Assistance Effort, Mansfield, Massachusetts, prepared by Metcalf
& Eddy (M&E) and TRC, June 2001.

e Site Management Plan for Technical Assistance Effort, Hatheway & Patterson, prepared
by TRC, July 2001.

¢ Draft Hazard Ranking System (HRS) Documentation Package, Hatheway & Patterson,
prepared by DynCorp Information and Engineering Technology, March 2001.

The HASP takes into account the specific hazards inherent to the Technical Assistance Effort
and the procedures to be followed by TRC to avoid and, if necessary, protect against health
and/or safety hazards. Activities performed under this HASP comply with applicable parts of
Occupational Safety and Health Act (OSHA) regulations, primarily 29 CFR Parts 1910 and
1926.

12001-453 HASP 1-1
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2.0 SITE BACKGROUND AND PROJECT DESCRIPTION

TRC is conducting a Technical Assistance Effort for EPA at the Hatheway & Patterson Site.
Site activities include or are anticipated to include well development, environmental sampling
(e.g., surface water, sediment and groundwater), inspections, surveying, wetlands delineation,
and ecological studies.

Figure 2-1 shows the location of the Site at 15 County Street in Mansfield, Massachusetts.
Figure 2-2 shows a site plan of the property. The site is situated in a mixed residential/industrial
area at the northern portion of the town. The Site occupies approximately 40 acres, bordered to
the north by County Street and residential properties, to the east by industrial businesses and to
the south and west by a heavily wooded area and wetlands. The southern property boundary
extends along a shallow water body referred to as the Rumford River backwash channel.
Wetlands abut the Rumford River backwash channel to the north and south. The property is
divided generally north to south by the Rumford River and east to west by a railroad track right
of way.

Areas of the Site that are south of the railroad tracks are generally level as a result of filling
activities, and were used for storing treated wood. Two former wood storage buildings were
located in the southeastern portion of the property. Two small hills (approximately 15 and 50
feet high) are located on the southeastern portion of the property and a bedrock outcrop
(approximately 20 feet high) is also present in this portion of the property. An abrupt
topographic drop of approximately 10 to 20 feet extends in an east-west orientation, along the
southern edge of the fill line. The area south of the fill line is topographically lower, densely
wooded, contains wetlands and is bounded by the Rumford River backwash channel. Extensive
re-routing of the Rumford River from its original course reportedly occurred from a former
eastern location to the present southern location.

The majority of the historical operational areas and buildings are located on the northern portion
of the property, north of the railroad tracks. This “Former Operations Area” contains process
buildings, three drip pads, support buildings, an office, and a laboratory.

2.1 Site History

Initially, the site contained only the land between County Street and the railroad tracks, and the
land from the present eastern property boundary to approximately the Rumford River. The land
west of the Rumford River was owned by the Penn Central Railroad, who used it for bulk
chemical transfer and storage of electric/utility poles and railroad ties. This piece of land was
purchased by Hatheway & Patterson in 1978. The land south of the railroad tracks was
purchased by Hatheway & Patterson in 1981. This portion of land was apparently not used
between 1955 and 1971, but prior to 1955, the area was used for coal storage.

Operations at the site included the preservation of wood sheeting, planking, timber, piling, poles
and other wood products. There are reports that Hatheway & Patterson began operations at the
site in 1927, but that wood treating did not begin until 1953. It is unknown what operations
might have been conducted on site between 1927 and 1953.

L2001-453 HASP 2-1
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Wood treatment was accomplished by a variety of methods that changed over time. From 1953
through 1958, a solution of pentachlorophenol (PCP) in fuel oil, or creosote, was used for
dipping lumber. After dipping, chemicals were allowed to drip off of the treated wood onto the
ground surface. From 1958 through 1974, solutions of PCP in fuel oil and fluoro-chrome-
arsenate-phenol (FCAP) salts in water were both used in a pressure treatment process. From
1960 through 1984, PCP in mineral spirits was also used to pressure-treat lumber. From 1974 to
1984, operations incorporated PCP in fuel oil and chromated copper-arsenate (CCA) salts in
water. From 1984 until operations ceased in 1993, solutions of CCA salts in water and PCP in
water were utilized at the property. Wood was also infused with fire retardants including
Dricon™ (boric acid and anhydrous sodium tetraborate). The various wood-treating chemicals
were stored in aboveground storage tanks (ASTs), underground storage tanks (USTs), and sumps
located inside and outside of the former process buildings.

In 1972, a tar mat (approximately 62 feet long and 6 inches thick) was discovered on the banks
of the Rumford River on the southern portion of the property (exact location unknown) by
representatives of the Town of Mansfield and the Massachusetts Department of Environmental
Quality Engineering (MADEQE). Additionally, “oily water” and dead fowl were reported in
Fulton Pond (the Rumford River discharges into and exits Fulton Pond downstream of the
property). Subsequently, MADEQE and the Town of Mansfield requested Hatheway &
Patterson to contain the “oily seepage”, which appeared to originate from the eastern bank of the
Rumford River adjacent to the Hatheway & Patterson Company (HPC) property.

Hatheway & Patterson took steps to control the “oily seepage” with deep water booms and
sorbents. In 1973, test wells, as well as a collection pit and a collection trench, were installed to
pump oil-contaminated ground water. By the summer of 1973, oil seepage reportedly ceased;
however, later in the year, seepage appeared farther downstream. As a result, Hatheway &
Patterson installed a treated plywood bulkhead to trap the seepage and continued removing oil
with sorbents. In 1974, an “L-shaped non-permeable” barrier was installed with four recovery
pits along the river. Ground water pumping operations were conducted from approximately

1973 through 1982 at which time the oil recovery operation was producing only trace amounts of
oil.

However, it should be noted that in 1981, “oily seepage” was again observed in the Rumford
River. A prospective buyer of the property conducted soil and ground water sampling on the
property. Analyses of the samples revealed “oily soils and/or oily ground water.” As of 1982,
approximately 2,500 gallons of oil had been recovered through the ground water pumping
operations.

In May 1987, following an on-site reconnaissance, MADEQE issued a Notice of Noncompliance
(NON) letter to Hatheway & Patterson. The NON required Hatheway & Patterson to complete a
Phase I Initial Site Investigation (Phase I) pursuant to Massachusetts General Law (MGL),
Chapter 21 E, Sections 4 and 5.

In November 1987, Keystone Environmental Resources, Inc. (Keystone) of Monroeville,

Pennsylvania conducted a Soils and Hydrogeologic Investigation (i.e., a Phase I) of the property.
The investigation consisted of advancing 11 soil borings (B-1 through B-11) on the property, and
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an additional nine soil borings, which were completed as monitoring wells (MW-1 through MW-
4, MW-5A, MW-5B, MW-6, MW-7A, and MW-7B).

" Keystone collected 18 soil samples from various depth intervals. All of the soil samples were
analyzed for phenols by EPA SW-846 Method 8040: polynuclear aromatic hydrocarbons (PAHs)
by EPA SW-846 Method 8310; chromium and copper by EPA SW-846 Method 6010; and
arsenic by EPA SW-846 Method 7060. In addition, samples collected from the borings that were
completed as monitoring wells [MW-3 (6 to 8 ft); MW-4 (8 to 10 ft); MW-5B (6 to 8 ft); MW-6
(4 to 8 ft); and MW-7B (8 to 10 ft)] were analyzed for aromatic volatile organic compounds
(VOCs) by EPA SW-846 Method 8020. Three VOCs, 16 PAHs, 12 phenolic compounds, and
the three metals were detected in the soil samples.

Two rounds of ground water sampling (January and March 1988) were also completed as part of
the Phase I. Ground water samples were collected from all the monitoring wells (MW-1 through
MW-4, MW-5A, MW-5B, MW-6, MW-7A, and MW-7B) on the property. Three surface water
samples were also collected from the Rumford River during the March 1988 ground water
sampling event (Keystone did not assign sample numbers to the surface water samples.
However, they were reported to be collected at the following locations: above-plant, mid-plant,
and below-plant). The surface water and ground water samples were submitted for analysis for
aromatic VOCs by EPA Method 602; phenols by EPA Method 604; PAHs by EPA Method 610;
chromium and copper by EPA Method 200.7; and arsenic by EPA Method 206.2.

Laboratory analysis of the ground water samples revealed the presence of 17 PAHs and 12
phenolic compounds. VOCs including xylenes, 1,4-dichlorobenzene, and ethyl benzene, and
metals including arsenic, chromium, and copper were also detected in the ground water samples.
Benzene and phenol were detected in surface water samples collected above-plant and below-
plant, respectively.

As a result of ground water pumping in the mid-1970s, several drums of recovered oil were
stored on the property along the east bank of the Rumford River, approximately 175 ft south of
the railroad tracks. According to Keystone, at an unknown date, vandals reportedly shot holes in
the drums, tipped the drums over, and allowed the oils to seep into the ground and the river.

After review of the Phase I report, MADEQE issued a Notice of Responsibility (NOR) letter to
Hatheway & Patterson in August 1988. The NOR required Hatheway & Patterson to complete a
Phase II Site Investigation (Phase II), a Risk Assessment, and an alternative evaluation.

In late 1988 and early 1989, on behalf of Hatheway & Patterson, Keystone performed a Phase I
investigation of the property. The investigation consisted of advancing an additional six soil
borings (B-12 through B-17), installing an additional seven monitoring wells (MW-8A, MW-8B,
MW-9A, MW-9B, and MW-10 through MW-12), and installing two piezometers (P-1 and P-2)
and one pump test well (PW-1).

A total of 14 soil samples were collected from various depth intervals during soil boring

advancement, and monitoring well, piezometer, and pump test well installation. Three ground
water sampling rounds were conducted in February, March, and April 1989 as part of the Phase
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II. In addition, Keystone collected three surface water samples, and nine sediment samples from
areas north and south of the Rumford River backwash channel.

Soil, ground water, surface water, and sediment samples were submitted for analysis for aromatic
VOCs by EPA SW-846 Method 8020, phenols by EPA SW-846 Method 8040, and PAHs by
EPA SW-846 Method 8310. In addition, soil samples were analyzed for total chromium and
copper by EPA SW-846 Method 6010, and total arsenic by EPA SW-846 Method 7060. Ground
water samples were also analyzed for total and soluble chromium and copper by EPA Method
200.7 and for total and soluble arsenic by EPA Method 206.2.

Laboratory analysis of the soil and ground water samples revealed the presence of VOCs,
phenolic compounds, PAHs, chromium, copper, and arsenic. Phenolic compounds and PAHs
were also detected in surface water and sediment samples. The only VOC detected in the
sediment samples was toluene, which was present in all the sediment samples. No VOCs were
detected in the surface water samples.

In June 1990, after a period of heavy rainfall, “oily seepage” was again reported on the Rumford
River in the vicinity of the HPC property. As a result, the Massachusetts Department of
Environmental Protection (MADEP), formerly MADEQE, issued a Request for Short Term
Measure (STM) letter to Hatheway & Patterson to address the imminent hazard to the Rumford
River area caused by on-site operations.

In the fall of 1990, Keystone conducted a STM investigation. The investigation included the
“sampling of the worst-case visibly stained soil along the river bank”. Keystone reported that the
results of the analyses indicated that the major constituent of the seepage to the river were
semivolatile organic compounds (SVOCs).

Also as part of the STM investigation, Keystone advanced soil borings (B-18 through B-23),
with three of the soil borings (B-20, B-18, and B-23) completed as piezometers (P-3 through P-
5) along the eastern bank of the river. Headspace readings of soil samples ranged from O to 55
units above background levels. Oil and odors were also reported in some of the soil samples.

In September 1991, in response to MADEP’s request for a STM, Hatheway & Patterson
constructed a collection trench along the eastern bank of the Rumford River. Contaminated
ground water recovered from this trench was used by HPC as process make-up water. The
collection trench was designed to intercept ground water and oils migrating to the river from the
oil-contaminated portion of the river bank. Some soil was excavated during the Short Term
Measure and stockpiled on site.

In February 1992, Penney Engineering, Inc. (Penney) of Mansfield, Massachusetts began
monthly monitoring of the collection trench. Penney retrofitted the trench to include a ground
water treatment system consisting of activated carbon canisters prior to discharging the ground
water to the Rumford River; this discharge was excluded from National Pollutant Discharge
Elimination System (NPDES) requirements for a 6-month period.
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In March 1992, two Resource Conservation and Recovery Act (RCRA) inspections were
conducted at the property to determine compliance with RCRA drip pad standards. The
inspections revealed that drip pads were riddled with cracks, seams, gaps, and corroded areas in
the concrete, and portions of the drip pads were not curbed or bermed. The inspection concluded
that these drip pads were not in compliance with RCRA regulations.

In January 1993, MADEP conducted an inspection of the property, and reported observing
bubbling petroleum from the river bed into the river, a release of oil into nearby wetlands, and
free-floating product in the wetlands. As a result, MADEP requested HPC to conduct an
additional assessment and develop plans for corrective action at the property.

In February 1993, Hatheway & Patterson filed for bankruptcy protection. In April 1993,
manufacturing operations ceased at the property; and the HPC facility closed on May 21, 1993,
leaving wood-treatment chemicals and sludge in ASTs, UST sumps and drums at the property.

On June 22, 1993, EPA Region I Emergency Planning and Response Branch (EPRB), MADEP,
and WESTON personnel initiated a Preliminary Assessment/Site Investigation (PA/SI) at the
HPC property. A high priority for a PA/SI was warranted based on the facility closing and the
presence of wood-treatment chemicals at the abandoned property.

Weston Technical Assistance Team (TAT) personnel reported that 20 55-gallon drums and eight
ASTs (volumes unknown), located in various process buildings, containing a total of
approximately 45,000 gallons of wood-treating chemicals (with varying percentages of PCP,
CCA, and Dricon™), as well as one AST (volume unknown) containing fuel oil, were located on
site. Most of the indoor sumps and pits contained water and sludge from the former wood-
treatment processes. Six USTs containing various process wastes were located in the vicinity of
the former Cylinder No. 01 and 02 Building. A pile of contaminated soil that had been
excavated during implementation of the STM was observed near the south-central portion of the
property. In addition, TAT personnel observed an area of stained soil and stressed vegetation
associated with “oily seeps” located along the southern edge of the fill line.

TAT personnel collected six soil samples from the property. Sample locations included the “oily
seeps,” the contaminated soil pile, stained soils adjacent to and south of the railroad right-of-
way, and soils from the wood storage area west of the CCA drip pad. The samples were
analyzed for SVOCs by EPA SW-846 Method 8270 and total metals by EPA SW-846 Methods
6010/7000. Laboratory analyses of the soil samples revealed the presence of 16 SVOCs and
seven metals.

On July 15, 1993, the ground water treatment system operations were terminated. At that time, it
was concluded by MADEP that the ground water, surface water, and river sediments were
contaminated with PCP. MADEP also determined that a PCP- and CCA-contaminated ground
water plume was moving south into the adjacent wetlands and the Rumford River backwash
channel. In addition, non-aqueous phase liquid (NAPL) was observed in monitoring wells that
had previously been free of NAPL.
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On December 7, 1993, based on the results of the PA/SI, EPA Region I EPRB initiated an
Emergency Removal Action (ERA) due to the presence of ASTs and USTs containing hazardous
wastes located inside and outside the buildings, and the possibility of a release if the tanks and/or
pipelines froze and ruptured during cold weather.

Activities conducted during the ERA included the characterization of chemical wastes
(Dricon™, CCA, and PCP) stored in the ASTs, USTs, vessels, and drums on the property. A
total of 32 ASTs and USTs were identified on the property. Sludge samples collected from the
ASTs and USTs revealed the presence of six VOCs, five SVOCs, 11 metals, and dioxin/furan
congeners for pesticides and polychlorinated biphenyls (PCBs). All virgin wood-treating
solutions were shipped to other wood-treating facilities. Approximately 100,000 gallons of
liquid and solid wood-treating wastes were drummed and/or pumped into tank trucks and
shipped to appropriate hazardous waste disposal facilities.

On December 12, 1993, the HPC property was added to the Comprehensive Environmental
Response, Compensation, and Liability Information System (CERCLIS) database.

In September 1994, a comprehensive surface soil investigation was initiated as part of the ERA.
Approximately 75 surficial soil samples were collected by WESTON Response Engineering and
Analytical Contract (REAC) personnel from various areas on the property and screened on site
for PCP, PAHs, chromium, copper, and lead. In addition, approximately 100 soil samples were
collected from the property and screened on site for arsenic. The maximum concentration of
arsenic detected was at 3,000 parts per million (ppm).

In December 1994, MADEP prepared a PA report for the HPC property. MADEP reported that
as of November 1994, all containerized waste, including liquid wastes and sludge in small non-
drum containers, drums, and tanks, had either been removed from the property or drummed and
staged in an on-site building. The staged drums were awaiting acceptance into approved
facilities at the time of the PA. The drums were eventually removed as part of the ERA. The PA
report also summarized previous investigations that had been conducted on the property.

From April to June 1995, the comprehensive surface soil investigation continued as part of the
ERA. Soil samples were collected from a variety of areas on the property and screened on site
for arsenic. In addition, approximately 80 soil samples were collected from the southern portion
of the property and were analyzed for arsenic at the EPA New England Regional Laboratory.
The maximum concentration of arsenic detected was 460 ppm. Based on the elevated
concentrations of arsenic detected, several areas of the property received temporary
geotextile/gravel and/or asphalt cover.

Additional operations conducted as part of the ERA included repair and installation of fencing
around the perimeter of the property, installation of locks to manways of tanks, and installation
of locks to on-site buildings. ERA operations continued until September 1995. Following the
ERA, MADEP-Southeast Regional office (SERQO) assumed oversight of the property.

On April 10, 1998, Weston Superfund Technical Assessment and Response Team (START)
personnel conducted an on-site reconnaissance of the HPC property.
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START personnel observed several ASTs and USTs located throughout the former operations
area. Several ASTs could not be observed by START personnel as they were located in
buildings that were locked. The hatches to all the USTs were chained and locked.

START personnel observed the former CCA drip pad (approximately 120 ft by 45 ft and
constructed of concrete) located along the northeast property boundary. Portions of the drip pad
were stained green, similar to copper salts. START personnel also observed the former PCP drip
pad (approximately 110 ft by 45 ft and constructed of concrete).

Upon disturbing sediments adjacent to the concrete retaining wall and former ground water
treatment system area, START personnel observed oily sheens breaking out into the Rumford
River. Oily seep outbreaks were also observed on soil in the south-central portion of the
property along the southern edge of the fill line. The seeps emitted an oily odor. Air monitoring
with a photoionization detector (PID) was conducted near the oily seeps. The reading on the PID
was recorded as 4 units above the background level.

START personnel observed a pile of soil located south-southeast of the former ground water
treatment system area, which was covered with deteriorated plastic sheeting. This pile of soil is
likely the pile of contaminated soil that had been excavated from the eastern bank of the
Rumford River during construction of the collection trench, and later sampled by TAT personnel
in June 1993.

Several monitoring wells were observed on the property. Air monitoring with a PID was
conducted on the headspace of several monitoring wells. The PID recorded 8 and 6 units above
background in MW-1 and MW-12, respectively. In addition, one monitoring well (MW-11) was
observed north of the property along King Street. No readings were recorded above ambient
background levels in the breathing zone during the on-site reconnaissance.

On June 11, 1998, MADEP-SERP personnel collected six samples from the property. Sample
matrices and locations included the following: ground water from MW-5A (Sample No.
MW-5A); NAPL from MW-12 (Sample No. MW-12); surface water from the Rumford River
downstream of the property; sediment from the Rumford River adjacent to the concrete retaining
wall; soil/sediment from an oily seep outbreak area along the southern fill line; and surficial soil
adjacent to MW-9A and MW-9B. '

The samples were analyzed for dioxin/furan congeners by EPA Method 1613A. A total of 17
dioxin/furan congeners were detected in the samples. 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin
(1,2,3,4,6,7,8,9-OCDD) was detected at 7,799,920 parts per trillion (ppt) in sediment sample
SED-2.

On October 16, 1998, EPA Region I Removal Branch personnel collected 12 sediment samples
and five surface water samples from the Rumford River at locations upstream, adjacent, and
downstream (including Fulton Pond and Kingman Pond) of the property. The samples were
collected to determine if there had been any migration of hazardous substances from the property
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to surface water. In addition, EPA Region I Removal Branch personnel collected six surficial
soil samples from the property.

One SVOC, 16 dioxin/furan congeners, and two metals were detected in sediment samples; five
dioxin/furan congeners were detected in surface water samples; and five SVOCs, 16 dioxin/furan
congeners, and five metals were detected in soil samples.

On November 23 1998, EPA Region I Removal Branch personnel collected seven fish tissue
samples from the Rumford River (downstream of the HPC property) to determine the potential
for bioaccumulation of PCP, dioxin/furan congeners, and arsenic in fish tissue. PCP and a total
of seven dioxin/furan congeners were detected in the fish tissue samples. Arsenic was not
detected in any of the fish tissue samples.
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- 3.0 TRC PERSONNEL AND RESPONSIBILITIES

The following is a description of project organization, which identifies key project management
and field personnel, as well as roles and responsibilities.

3.1 Project Manager

The Project Manager for this project is Dale Weiss. The project manager’s responsibilities are
listed below.

o Ensures implementation of this program through coordination with the TRC Office
Health and Safety Coordinator (HSC)

e Conducts periodic inspections
e Participates in major accident/incident investigations
— e Ensures the HASP has all of the required approvals before any site work is conducted

e Ensures that the HSC or Designated Health and Safety Officer (DHSO) is informed of
project changes that require modifications of the HASP

e Has overall project responsibility for Project Health and Safety
3.2 Site Manager
- The Site Manager is Todd Majer. The Site Manager responsibilities are listed below.
e Identifies the Designated Health and Safety Officer (DHSO)

e Ensures that the HASP is implemented in conjunction with the designated HSC
and DHSO

o Ensures that field site personnel are adequately trained and qualified to work at the site
o Enforces site health and safety rules

¢ Investigates major accidents/incidents

e Assists in conducting daily safety briefings

e Conducts periodic site inspections

e Acts as Emergency Coordinator

12001-453 HASP 3-1



3.3 Office Health and Safety Coordinator (HSC)

The HSC is David M. Sullivan, a Certified Hazardous Materials Manager (CHMM). The HSC
responsibilities are listed below.

Provides for the development and approval of the HASP

Serves as the primary contact to review health and safety matters that may arise
Approves revised or new safety protocols for field operations

Approves individuals who are assigned DHSO responsibilities

Approves DHSOs to fulfill other project roles

Coordinates revisions of this HASP with field personnel

Coordinates upgrading or downgrading of personal protective equipment with the DHSO
Assists in the investigation of major accidents/incidents

Conducts periodic inspections for compliance with the HASP

3.4 Designated Health and Safety Officer (DHSO)

The DHSO is a person knowledgeable in appropriate safety and health regulations with at least
one year of experience or specialized training in serving in a health and safety staff role on
hazardous waste remediation sites. The DHSO responsibilities are listed below.

Works as a member of the project team to ensure implementation of site safety plans

Ensures that all health and safety activities identified in the HASP are conducted and/or
implemented

Identifies operational changes that require modifications to health and safety procedures
and the HASP, and ensures that the procedure modifications are implemented and
documented through changes to the HASP

Directs and coordinates health and safety monitoring activities
Ensures that proper personal protective equipment is utilized by field teams
Assists in conducting and documenting daily safety briefings

Monitors compliance with this HASP

L2001-453 HASP 3-2



¢ Notifies HSC of all accidents/incidents

e Coordinates with the sit manager, Project Manager, and HSC in any accident/incident
investigation

e Maintains Accident/Incident Report Forms (see Appendix A)

e Determines upgrades or downgrades of personal protective equipment (PPE) based on
site conditions and/or real-time monitoring results

e Ensures that monitoring instruments are calibrated
e Reports to the Site Manager to provide summaries of field operations and progress

e Maintains relevant health and safety documentation in field log books and as required
herein by this HASP

e Maintains site log or site safety log on a daily basis (see Appendix B). (Note: The
information required by the site safety log may be recorded as part of the TRC Daily
Field Report. Field book entries alone are not sufficient because a separate record is
required. The selected recording method must remain consistent throughout the duration
of the project.)
3.5 Field Staff

Field personnel will be determined as this project proceeds. Their responsibilities are listed
below.

¢ Comply with rules, regulations, and procedures as set forth in this HASP and any
revisions

¢ Maintain up-to-date knowledge of the information, instructions, and emergency response
actions maintained in the HASP

¢ Report any unsafe or potentially hazardous conditions to the DHSO
e Prevent admittance to work sites by unauthorized personnel

o Inspect all tools and equipment utilized by TRC at this site as part of this work
assignment, including PPE, daily prior to use
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4.0 TRC HEALTH AND SAFETY PROGRAM
4.1 Medical Surveillance

All TRC personnel who will be entering the Hatheway & Patterson Site have undergone an
extensive medical examination by a board certified occupational physician. The purpose of this
evaluation program is listed below.

e Assess the health status of personnel prior to work, including ability to use respiratory
protection

e Evaluate and provide medical care for personnel in the event of a work-related accident
or illness

e Identify any adverse health effects resulting from hazardous work, and to determine
employee fitness for future work assignments

Based on the examination, the physician identifies any medical restrictions that would affect an
employee's ability to safely perform their job. If no restrictions are imposed, the physician
certifies the employee as capable of full participation in the work program. The TRC medical
surveillance program requires an annual followup examination to ensure the continued fitness of
field personnel for future work activities. Furthermore, supplemental testing will be
administered on an as-needed basis.

4.2 Training

TRC requires all field team members to participate in a minimum of 40 hours of OSHA safety
training sessions outlined in 29 CFR 1910.120. The subjects addressed include: regulatory
concepts, toxicology, first-aid, material safety data sheets (MSDS), field monitoring, personal
protection, site-entry procedures, sampling and decontamination, documentation, and emergency
response. Annual 8-hour refresher courses are also required for each individual prior to any field
work.
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5.0 GENERAL SAFETY REQUIREMENTS

5.1 HASP Acknowledgement

All TRC personnel participating in on-site activities at this site must read this HASP and sign the
Safety Plan Acceptance form contained in Appendix C. Photocopies of the signed HASP Safety
Plan Acceptance forms must be provided to the DHSO by all TRC personnel working on site.
The DHSO shall maintain a project file for this documentation.

5.2 On-Site Coordination

Daily safety meetings will be held every moming by the DHSO prior to the start of any field
activities. The purpose of these meetings will be to exchange/update information on the
activities planned for the day, anticipated PPE level for each activity, special safety
requirements, known activities of others in the area (e.g., the USACOE), site conditions, newly
identified hazards including temperature, wind velocity and direction, humidity, and
precipitation. Records of the daily site meetings will be maintained including attendance and
time of the meeting.

5.3 General Safety Rules

The general safety rules listed below apply to TRC personnel present at Hatheway & Patterson
Site.

e Eating, drinking, and smoking are prohibited on site

¢ All on-site personnel must wear protective clothing appropriate for designated level of
protection and decontaminate before entering clean areas

e Hardhats are to be worn by all field personnel when in the field. New hardhats must meet
American National Standards Institute (ANSI) Standard Z89-1986

e Personnel must wear highly visible “Hunter Orange” at all times due to local hunting
activity

e Contact lenses shall not be worn on site

e Personal motor vehicles are prohibited on site except in designated parking areas

e Vehicular access to the site shall be by company vehicle

¢ Emergency eyewashes will be located near the work site during sampling activities
¢ Do not kneel or sit on the ground

e Avoid walking through puddles, pools, or mud
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¢ Maintain a position upwind from work activities whenever possible
e On-site personnel will follow the "Buddy System" during site activities
e An adequately stocked first-aid kit will be maintained by the DHSO at the work site

e All accidents, injuries, or possible exposures will be reported to the HSC immediately. A
copy of the accident report form is included in Appendix A.
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6.0 HAZARD ASSESSMENT

A hazard assessment was performed so that the HASP can provide comprehensive protection
against potential hazards and specific protection against individual known hazards. The hazard
assessment will be continuously modified as new information becomes available and as site
conditions change. In general, the potential on-site hazards include but are not limited to surface
debris, strong river currents, buried debris, unstable ground, buried wastes, the releases of and/or
exposure to soil, water, sediment or air contamination and drilling activities. In addition, heavy
equipment will be utilized by others performing building demolition, construction and soil
excavation. Hazards related to site operations conducted in proximity to heavy equipment are
thus also present at this site.

The following hazard assessment addresses chemical hazards, general physical/biological
hazards, and hazards associated with Technical Assistance Effort project tasks.

6.1 Chemical Hazards

Summaries of exposure limits, health hazards, and sanitation were obtained from the June 1997
“NIOSH Pocket Guide to Chemical Hazards™ and the American Conference of Governmental
Industrial Hygienists (ACGIH) “1999 TLVs and BEIs, Threshold Limit Values for Chemical
Substances and Physical Agents, Biological Exposure Indices for the primary contaminants of
concern previously detected in samples collected from the Hatheway & Patterson Site.
Appendix D contains tables of all contaminants detected in previously performed site
investigations. MSDSs for contaminants brought on-site are located in Appendix E.

6.2 General Physical Hazards

Hazards associated with site activities are varied and include potential ground collapse, steep
embankments, contact with heavy equipment, fire, materials handling, water hazards, slips, and
falls, and cuts and punctures. Structural hazards include unmaintained bridges, dilapidated,
abandoned, partially demolished and burned buildings, overhead obstructions, storage tanks and
active railroads. TRC personnel will observe and abide by access restrictions, zones, and the
safety requirements of this HASP.

Other hazards such as weather conditions will be evaluated on a daily basis by TRC’s DHSO,
and appropriate precautions will be identified. There are several site specific conditions that
should be noted by anyone working on the site during the Technical Assistance Effort. Extra
care should be taken in these situations to work in a safe manner. These are discussed briefly
below.

6.2.1 Working In or Near River and Ponds

Certain activities are scheduled to take place near bodies of water. Some of these activities will
occur in water where the depth exceeds five feet, and where the currents can run swiftly.
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In areas where there are strong currents special precautions will be taken, which are detailed

below.

Appropriate personal flotation devices (PFDs) will be worn by all field personnel
engaged in activities at or in the water (see Appendix H for a PFD selection guide)

TRC personnel shall avoid prolonged contact with cold water to avoid cold
stress/hypothermia.

In areas, where chest waders are used, the following precautions shall be taken:

6.2.2

The field person conducting chest wader operations will be assisted by at least one other
field person.

The waders shall be secured to minimize/prevent infiltration of water.

All personnel involved with wader operations shall wear appropriate personal flotation
devices (see Appendix G for a PFD selection guide).

A rescue line shall be worn by the person conducting wader operations in the water body
to facilitate rescue. The rescue line must be anchored to a stationary object and a person
will stand by the line to facilitate rescue.

The person conducting wader operations shall use a pole, constructed of material that
floats (e.g. wood), to probe the subsurface of the water body to detect the presence of un-
sure footing (e.g. holes, soft sediment, rocks, debris) to ensure waders will not be topped.

In the event that waders are topped, personnel shall exit the water body as quickly as
possible.

Working Near Railroad

Some sampling locations are located near active railroad tracks. Special precautions, detailed
below, will be taken when working in these areas.

6.2.3

High visibility vests (HVV) will be worn when working within 100 feet of the railroad.
TRC personnel shall not attempt to crawl underneath or walk between train cars.
Vehicle use when crossing tracks is restricted to the designated railroad crossing only.

Work within 100 feet of tracks shall cease while trains are moving.

Working In Buildings

No sampling locations are located within any structures on site. Access to buildings will
be permitted only to those buildings designated as working areas.
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6.2.4 Noise

Approved hearing protection will be required if allowable noise limits are exceeded. In general,
ear protection will be worn if workers are unable to hear each other speak. These conditions are
expected during sampling events near the active railroad, and hearing protection should be
available during any drilling activities.

6.2.5 Cold Stress

Field work is scheduled to be conducted during the early fall months at the site. Workers may be
exposed to low temperatures or conditions that may cause cold stress or related illnesses, such as
hypothermia. Sampling to be performed includes the Rumford River, which could pose a threat
to individuals should they contact the cold water.

To prevent cold stress, TRC personnel will be encouraged to maintain an optimal level of
physical fitness, and to maintain body fluids at normal levels. Workers will be encouraged to
drink water before beginning work and frequently during the day. TRC personnel will be
instructed by the DHSO to recognize symptoms of and measures to prevent cold stress prior to
the commencement of field activities.

6.2.6 Heat Stress
6.2.6.1  Recognition

To keep internal body temperatures within safe limits, the body rids itself of excess heat. This
automatic response results in blood circulating closer to the surface of the skin where excess heat
is lost to a cooler environment. If the air temperature is as warm or warmer than the skin, the
blood brought to the body’s surface can’t lose heat. The evaporation of sweat becomes the
principal effective means of cooling the body. Sweating does not cool the body unless the
moisture is removed from the skin by evaporation. In high humidity, the evaporation of sweat is
decreased and the body’s efforts to maintain an acceptable body temperature are impaired.

Heat related problems include:

e Heat fatigue,

o Heat rash,

e Fainting,

e Heat cramps,

e Heat exhaustion, and
e Heat stroke.

Increased body temperature and physical discomfort also promote irritability and a decreased
attention to the performance of hazardous tasks.
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Heat stress must be considered as a potential health hazard when considering protective clothing
to be worn on-site. As noted above, sweat must be evaporated in order to cool the body. Sweat
can quickly cease to evaporate inside some protective clothing thereby eliminating the body’s
most effective means of controlling heat stress. This can occur even at moderate temperatures
outside of the clothing.

The added weight of protective clothing along with the loss of the body’s natural temperature
control mechanism creates a potential health hazard which must be balanced against the potential
risks of chemical exposure when selecting the appropriate PPE (Levels A, B, C or D) to be worn.

6.2.6.2 Evaluation

The established method for quantitively evaluating the potential for heat stress involves a series
of environmental measurements and computation of the “wetbulb globe temperature index”
(WBGT). Since this is often impractical more subjective or qualitative assessments must be
used.

This requires an understanding of the signs and symptoms of overexposure.
Heat rash occurs because sweat isn’t evaporating, making the skin wet most of the time.

Standing erect and immobile in the heat allows blood to pool to lower parts of the body. As a
result, blood does not return to the heart to be pumped to the brain and fainting may occur.

Heat cramps are painful spasms of the muscles due to excessive salt loss associated with profuse
sweating.

Heat stroke and heat exhaustion may occur if the body gets too hot and can not eliminate excess
heat. Heat reactions usually occur when large amounts of water are lost through sweating during
strenuous exercise or manual labor in a hot atmosphere. Older persons, small children, persons
who are 1ll, alcoholics, and persons who are overweight are more likely to have heat reactions.

Heat stroke is always life threatening. In heat stroke, the body cannot sweat to cool itself. Heat
exhaustion is a milder condition than heat stroke. Both conditions occur most often on hot days
during physical activity.

When a person becomes heated from working, playing, or just being in a hot area, the body’s
temperature control system causes sweating. If that system stops working correctly, the person
can not sweat to cool the body. This condition is known as heat stroke. The body temperature
rises so high that brain damage and death will result if the person is not cooled quickly. The
main signs of heat stroke are:

o Hot, dry skin, although the person may have been sweating earlier. Light skin will tun
red.

¢ Extremely high body temperature, sometimes about 41°C (106°F).
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There may be dizziness, nausea, headache, rapid pulse, and unconsciousness.

If the person has cool, clammy skin, lots of perspiration, and is very tired or weak, the problem is
likely to be heat exhaustion. The person’s skin color may be more pale than usual; the body
temperature will be about normal. The person may have a headache, nausea and vomit.

The most important differences between the signs for the life-threatening condition (heat stroke)
and the less serious condition (heat exhaustion) are:

Really serious (heat stroke): hot, dry skin and very high body temperature.

Less serious (heat exhaustion): skin cool and wet from sweating, and normal body
temperature.

6.2.6.3 Control

The following measures should be observed to avoid the hazards of heat stress:

Establish work-rest cycles (short and frequent are more beneficial than long and seldom).
Identify a cool, shaded area for breaks.

Rotate personnel and alternate job functions so the labor intensive work is distributed.
Drink plenty of water.

Eat lightly salted foods to replace lost salt.

Save the most strenuous tasks for early morning or early evening (non-peak heat hours).
Avoid alcohol and caffeine during prolonged periods of heat. Both cause dehydration.

Workers must be allowed to acclimatize to changing climate conditions (this process
usually takes one to two weeks).

Heart rate is an important indicator of heat stress and should be considered in determining the
most effective duration and frequency of break periods as follows:

Check the radial pulse (at wrists for example) for 30 seconds. If it exceeds 100
beats/minute at the beginning of a rest period, the next work cycle for effected personnel
should be shortened and frequency of breaks increased.

If the pulse still exceeds 100 beats/minute at the next rest period, the work period for
effected personnel can be shortened again and the frequency of breaks increased.
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A person exhibiting signs of heat stroke should be removed from the work area immediately and
brought to a shaded area. The person should be soaked with water to promote evaporation. Fan

the person’s body to increase cooling. First aid or medical help must be summoned immediately.

6.2.7 Hypothermia
The following summarizes the symptoms for hypothermia.

e Stiff muscles

¢ Uncontrollable shivering

e Face is puffy or swollen

e Skin is cool or cold

o Signs of confusion

e Slurred speech

¢ Poor coordination & jerky movements

e Breathing & heart rate are slowed
Note: These signs do not necessarily mean a person is suffering from hypothermia.

If an individual shows signs of hypothermia they will be immediately transported to a medical
facility. (See Section 11 for directions to the designated emergency medical facility.) In the
interim, the victim should be insulated with available covering such as blankets, towels, pillows,
etc. Care will be taken in handling the person. Failure to do so can cause sudden death because
the heart is very weak when the body is cold.

Many victims of hypothermia are not aware of the threat due to an abnormally low internal body
temperature. Temperatures do not have to be below freezing for hypothermia to occur.
Hypothermia can occur at temperatures at or below 70°F especially during wet conditions.
Hypothermia can cause illness and death.

To avoid hypothermia, individuals will wear warm clothing. Instead of tight clothing, loose,
warm layers will be womn. A hat and a scarf should also be worn to avoid significant heat loss
through the head and neck. Individuals will be advised to stay dry. Moisture from perspiration,
rain, or melting snow can seriously reduce or destroy the insulating value of clothing.

Note: Cotton clothing can trap moisture and contribute to hypothermia and should be
avoided during cold weather.
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6.2.8 Working Near Heavy Equipment

Drilling, demolition, construction and excavation will all be occurring at the site that will entail
the use/operation of heavy equipment such as backhoes, excavators and mobile drilling rigs.

Working in the vicinity of heavy equipment requires extreme care. Due to noise and visibility
constraints, the heavy equipment operator may not be aware of the presence or proximity of field
personnel. All field personnel should adhere to the following safety rules when in proximity to
heavy equipment.

e Maintain eye contact with the heavy equipment operator (do not assume the operator can
see you.)

e Stay clear of the swing range of the equipment
e Use reliable hand signals or other means of communication with the operator when one
must approach the heavy equipment work area for any reason (e.g. excavation

inspection); and

e Examine excavations, etc. only when the heavy equipment operator has stopped the
heavy equipment activity and is fully aware of your presence and activity.

Drilling activity entails unique hazards where field personnel are routinely in close proximity to

~ the heavy equipment when in operation. Please refer to Appendix H for guidance on drilling

safety.
6.3 Biological Hazards

There may be a possible hazard arising from poisonous plants, such as poison ivy, and from
some animals, such as snakes, rats, and insects such as ticks. TRC personnel should avoid all
contact with animals.

All TRC personnel will be trained to identify poison ivy during the preliminary site safety
meetings. Insect repellant, in addition to topical preparations for dermal irritation, will be
available in each first-aid kit. Insect repellant applications, in addition to frequent personal
inspections, will be encouraged by the TRC DHSO. (See Appendix F for a public health fact
sheet on Lyme Disease.)
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs®” Limits® IDLH® [ Potential

2,3,5,6- N/L N/L N/L N/L N/L N/L N/L N/L
Tetrachlorophenol
2,4- Dichlorophenol | N/L N/L N/L N/L N/L N/L N/L N/L
2,4-Dimethylphenol | N/L N/L N/L N/L N/L N/L N/L N/L
2,4- Dinitrophenol N/L N/L N/L N/L N/L N/L N/L N/L
2-Methylnaphthalene | N/L N/L N/L N/L N/L N/L N/L N/L
Acenaphthene N/L N/L N/L N/L N/L N/L N/L N/L
Acenaphthylene N/L N/L N/L N/L N/L N/L N/L N/L
Aluminum Silvery-white, | inh, skin irrit eyes, skin, resp | Eye: Irr immed | Eyes, skin, 10 mg/m’ N.D. NA

malleable, and/or eye system Breathing: Fresh | resp system | (total) TWA 5

ductile, contact air mg/m3 (resp)

odorless metal
Anthracene N/L N/L N/L N/L N/L N/L N/L N/L
Antimony Silver-white, inh, ing, skin | Irrit eyes, skin, Eye: Irrimmed | Eyes, skin, 0.5 mg/m’ 50 mg/m’ | NA

lustrous, hard, | and/or eye nose, mouth; cough; | Skin: Soap wash | resp system, (as Sb)

brittle solid; contact dizz; head; nau, immed cardiovascula

scale-like vomit, diarr; Breathing: Resp [ r system

crystals; or a stomach cramps; support

dark-gray, insomnia; anor; Swallow: med

lustrous unable to smell atten immed

powder. properly
y-BHC(Lindane) White to Inh, Abs, Con, | Irrit eyes, skin, Eye: Irr immed | Eyes, skin, 0.5 mg/m’ 50 mg/m’ | NA

yellow, Ing nose, head, nau,; Skin: Soap wash |resp system, | [skin]

crystalline clonic promptly CNS, blood,

powder with a convulsions; resp | Breathing: Resp liver, kidneys

slight, musty diff; cyanosis; support

odor.. . aplastic anemia; Swa]lpw: med

[pesticide] atten immed

muscle spasm; in
animals: liver,
kidney damage
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs® Limits® | IDLH® | Potential
Arsenic Varies, metal: | Inh, Abs, Con, | Ulceration of nasal | Wash with soap | Liver, 0.010 Cal5 NA
silver-gray or | Ing sepum, derm, GI | and water, if inh | kidneys, skin, | mg/m’(+) mg/m’ as
tin-white, disturbances, peri or ing seek med | lungs, As]
brittle, odorless neur, resp irrit, atten immed lymphatic
solid hyperpig of skin system
Barium N/L N/L Irritation, burns N/L GI, muscle 0.5 mg/m’(H) | N/L N/L
() () toxin
Benzene Colorless to Inh,, Abs, Ing, | Irrit eyes, skin, Wash with soap | Eyes, skin, 0.5ppm (++) [Ca (500 ]9.24eV
light-yellow Con nose, resp sys; gidd; | and water, if inh | resp sys, : ppm)
liquid with an head, nau, staggered | or ing seek med | blood, CNS,
aromatic odor gait; ftg, anor, lass; | atten immed bone marrow
derm; bone marrow
depres
Benzo(a)anthracene | N/L N/L N/L N/L N/L N/L N/L N/L
Benzo(a)pyrene N/L N/L N/L N/L N/L N/L N/L N/L
Benzo(b)fluoranthene | N/L N/L N/L N/L N/L N/L N/L N/L
Benzo(g,h,Dperylene | N/L N/L N/L N/L N/L N/L N/L N/L
Benzo(k)fluoranthene | N/L N/L N/L N/L N/L N/L N/L N/L
Beryllium N/L N/L N/L N/L N/L N/L N/L N/L
Bis(2-ethylhexyl) Colorless, oily | Inh, Ing, Con | Irrit eyes, muc Irr eyes immed, | Eyes, resp 5 mg/m’ Ca (5000 | Unknown
phthalate liquid with a memb; in animals: | if inh or ing seek | sys, CNS, +) mg/m’)
(di-sec octyl slight odor liver damage; terato | med atten immed | liver, repro
phthalatel or Di(2- effects sys, GI tract
ethylhexyl/phthalate
Cadmium Metal: Silver- | Inh, Ing Pulm edema, dysp, | Irri eyes immed, | Resp sys, 0.005 mg/m’° | Ca (9 NA
white, blue- cough, chest tight, | wash with soap | kidneys, (+) mg/m’ as
tinged, subs pain; head; and water, if inh | prostate, 0.002 mg/ m* | Cd)
lustrous, chills, musc aches; | oring seek med | blood (respirable
odorless solid nau, vomit, diarr; atten immed [prostatic & | fraction (++)
anos, emphy, prot, lung cancer]
mild anemia; [carc]
Calcium N/L N/L N/L N/L N/L N/L N/L N/L
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs® Limits® IDLH® | Potential
Chromium Blue-white to | Inh, Ing, Con | Irrit eyes, skin; lung | Wash with soap | Eyes, skin, 0.5mg/ m’ ™ [ 250 mg/ |NA
steel-gray, fib (histologic) and water, Irr resp. sys m’as cr
lustrous, brittle, eyes immed, if
hard, odorless, inh or ing, seek
solid med atten immed
Chrysene N/L N/L N/L N/L N/L N/L N/L N/L
Cobalt Odorless, inhalation, | Cough, dyspnea Eye: Irr immed | Skin, resp sys | 0.05 mg/m’ |20 mg/m’ [ NA
silver-gray to | ingestion, (breathing diff), Skin: Soap wash
black solid  |skin and/or | Wheezing, Breathing: Resp
eye contact decre_ased pu.lm support
function; weight Swallow: Med
loss; dermatitis; atten immed
diffuse nodular
fibrosis; resp
hypersensitivity,
asthma
Copper Reddish, Inh, Ing, Con | Irrit eyes, nose, Irri eyes immed, | Eyes, skin, 1 mg/m’ 100 NA
(dusts and mists) lustrous, pharynx; nasal perf; | wash with soap | resp sys, mg/m3 (as
malleable, metallic taste; derm; | and water liver, kidneys Cu)
odorless solid in animals: lung, promptly, if inh | (incr risk with
liver, kidney or ing seek med | Wilson’s
damage; anemia atten. immed disease)
4,4’-DDT Colorless inhalation, Irrit eyes, skin; Eye: Irrigate Eyes, skin, Ca Ca Unknown
crystals or off- | skin paresthesia tongue, | immediately CNS, 0.5 mg/m3 [500
white powder | absorption, lips, face; tremor; Skin: Soap wash | kidneys, liver, mg/m3]
with a slight, ingestion, skin | apprehension, dizz, | promptly peripheral
aromatic odor. | and/or eye confusion, malaise | Breathing: nervous
[pesticide] contact (vague feeling of Respiratory system
discomfort), head, | support
fat; convulsions; Swallow: Med
paresis hands; atten immed

vomit; [Potential
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs® Limits™ IDLH® | Potential
occupational
carcinogen]
Dibenzo(a,h)anthrace | N/L N/L N/L N/L N/L N/L N/L N/L
ne
Dibenzofuran N/L N/L N/L N/L N/L N/L N/L N/L
Dieldren Colorless to inhalation, head, dizz; nau, Eye: Irrigate CNS, liver, Ca Ca Unknown
light-tan skin vomit, malaise immediately Kidneys, skin | 0.25 mg/m® | {50
crystals witha | absorption, (vague feeling of Skin: Soap wash [skin] mg/m’]
mild, chemical | ingestion, skin | discomfort), immediately
odor. and/or eye sweating; Breathing: Resp
[insecticide] contact myoclonic limb support
jerks; clonic, tonic | Swallow: Med
convulsions; coma; | atten immed
[Potential
occupational
carcinogen]; in
animals: liver,
kidney damage
Dimethylphenol N/L N/L N/L N/L N/L N/L N/L N/L
Endrin Colorless to inhalation, epileptiform Eye: Irrigate CNS, liver |[0.1 mg/m3 2 mg/m3 Unknown
tan, crystalline | skin convulsions; stupor, | immediately [skin)
solid with a absorption, abdom pain, head, | Skin: Soap wash
mild, chemical | ingestion, skin | dizz; nau, vomit; immediately
odor. and/or eye insomnia; Breathing:
[insecticide] contact aggressiveness, Respiratory
confusion; lethargy | support
(drowsiness or Swallow:
indifference), Medical
weakness; anorexia; | attention
in animals: liver immediately
damage
Fluoranthene N/L N/L N/L N/L N/L N/L N/L N/L
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs® Limits®™ IDLH® | Potential

Fluorene N/L N/L N/L N/L N/L N/L N/L N/L
Indeno(1,2,3- N/L N/L N/L N/L N/L N/L N/L N/L
cd)pyrene
Iron N/L N/L N/L N/L N/L N/L N/L N/L
Lead Heavy, ductile, | Inh., Ing., Weak, lass, insom; | Wash with soap | Eyes, GI 0.05 mg/m3 100 HH
(elemental and soft, gray solid | Con. facial pallor; pale and water tract, CNS, (++) mg/m3
inorganic compounds eye anor, low wgt, |immed. If Kidneys,
as lead) malnut; constip, inhaled or ing. blood,

abdom pain, colic, |seek med atten. | gingival

anemia, gringval immed. tissue

lead line; tremer

para wrist, ankles;

encephalopathy;

kidney disease; irrit

eyes; hypotension

§ Magnesium N/L N/L N/L N/L N/L N/L N/L N/L
Manganese A lustrous, inh, ing Parkinson's; Breathing: Resp | resp sys, 1 mg/m’ ST 3 | 500 NA
brittle, silvery asthenia, insom, support CNS, blood, | mg/m’ mg/m’ (as
solid. mental conf; metal | Swallow: Med kidneys Mn)

fume fever: dry atten immed.

throat, cough, chest

tightness, dyspnea

(breathing

difficulty), rales,

flu-like fever; low-

back pain; vomit;

malaise (vague

feeling of

discomfort); ftg;

kidney damage
Mercury Metal: Silver- | Inh, Abs, Ing, | Irrit eyes, skin; Irrit eyes immed, | Eyes, skin, 0.025 mg/m’ | 10 mg/m’ | Unknown
(inorganic forms, white, heavy, Con cough, chest pain, | wash with soap | resp sys, (++) (as Hg)

L2001-453 HASP

6-13




Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs‘" Limits® IDLH® | Potential
including metallic odorless liquid dysp, bron pneuitis; | and water CNS, kidneys

mercury) tremor, insom, promptly, if inh

irrity, indecision, or ing seek med
head, ftg, weak; atten immed
stomatitis, salv; GI

dist, anor, low-wgt;

prot

Naphthalene Colorless to Inh, Abs, Ing, | Irrit eyes; head, Immed sol-liq Eyes, skin, 10 ppm 250 ppm | 8.12eV
brown solid Con conf, excitement, soap wash, if inh | blood, liver,
with an odor of mal; nau, vomit, or ing seek med | kidneys, CNS
mothballs abdom pain, irrit atten. Immed

bladder; profuse
sweat; jaun; hema,
hemog, renal
shutdown; derm;
optical neuritis,
corn damage

Nickel Lustrous, Inh, Ing, Con | Sens derm, allergic | Flush with water | Nasal 0.015mg/m’ |Ca 10 NA
silvery, asthma, pneuitis; immed, if inh or |{ cavities, mg/m’ as
odorless solid [carc] ing seek med lungs, skin, Ni

atten immed (lung and
nasal cancer]

Pentachlorophenol Colorless to Inh, Abs, Ing, | Irrit eyes, nose, Irr eyes immed, | Eyes, skin, 0.5 mg/m’ 2.5 NA
white, Con throat; sneez, Wash with soap | resp sys, mg/m’
crystalline solid cough; weak, anor, [and water CVS, liver,
with a benzene- low-wgt; sweat; immed, If inh or | kidneys, CNS
like odor head, dizz; nau, ing seek med

vomit; dysp, chest | atten immed

pain; high fever;

derm
Phenanthrene Black or dark- | Inh, Con Derm, bronc, [carc] | Wash with soap | Resp sys, Ca 0.1 mg/m’ | Ca[80 Vary
(coaltar pitch brown and water, Irr skin, bladder, mg/m3] With
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs® Limits®™ IDLH® | Potential
volatiles) amorphous eyes immed, if | kidneys [lung, compounds
residue inh or ing, seek | kidney & skin
med atten immed | cancer]
Potassium N/L N/L N/L N/L N/L N/L N/L N/L
Pyrene N/L N/L N/L N/L N/L N/L N/L N/L
Selenium Amorphous or | Inh, Ing, Con | Irrit eyes, skin; Eye: Irrimmed | Eyes, skin, |0.2 mg/m’ 1 mg/m’ |NA
crystalline, red nose, throat; visual | Skin: Soap wash | resp system, (as Se)
to gray solid. disturbance; head; |immed liver, kidneys,
chills, fever; Breathing: Resp | blood, spleen
dyspnea (breathing | support
diff), bronc; Swallow: med
metallic taste, garlic | atten immed
breathing, GI
disturbance; derm;
eye, skin burns; in
animals: anemia;
liver necrosis,
cirrhosis; kidney,
spleen damage
Silver Metal: White, | Inh, Ing, Con | Blue-gray eyes, Irrit eyes immed, | Nasal septum, | 0.01 mg/m’ | 10 mg/m’ [ NA
lustrous solid nasal septum, flush with water, | skin, eyes (as Ag)
throat, skin,; irrit, if inh or ing seek
ulceration skin; GI | med atten immed
dist
Sodium N/L N/L N/L N/L N/L N/L N/L N/L
Toluene Colorless liquid { Inh, abs, Ing, | Irrit eyes, nose; ftg, | wash with soap | Eyes, skin, 50 ppm (++) [S00 ppm |8.82eV
with sweet Con weak, conf, euph, and water resp sys,
pungent, dizz, head; dilated | immed, if inh or | CNS, liver,
benzene-like pupils, lac; ner, ing seek med kidneys
odor musc ftg, insom; atten immed
pares; derm; liver,
kidney damage
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site*

Physical Route of Target Exposure Ionization
Contaminant Description Entry (a) Symptoms (a) First Aid Organs® Limits®™ IDLH® | Potential
Vanadium N/L N/L N/L N/L N/L N/L N/L N/L
Xylenes N/L N/L N/L N/L N/L N/L N/L N/L
Zinc (fume) N/L N/L Metal fume fever N/L Lung (++) 5 mg/m’ N/L N/L
(++)
Ag - Silver
As — Arsenic
Cd - Cadmium
Cr - Chromium
Cu - Copper
Hg - Mercury

LEL - Lower Exposure Limit
MEK - Methy! Ethyl Keton
Pb - Lead

Tl - Thalium

C - Ceiling value

N.D. — IDLH has not been determined

NA - Not Applicable

N/L - Not Listed

(+) ~ Occupational Safety and Health Administration (OSHA) Permissible Exposure Level (PEL)
(++) - ACGIH TWA

(+++) - ACGIH TWA Notice of Intended Changes for 1999

@-See Appendix J for Abbreviations for Symptoms of Exposure and Target Organs and Codes for First Aid Data
® _ NIOSH Pocket Guide to Chemical Hazards June 1997 - Time Weighted Average (TWA)

© . Ca indicates a potential human carcinogen

*Data obtained from NIOSH Pocket Guide to Chemical Hazards, June 1997.
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7.0  AIR MONITORING PROCEDURES

This section describes instruments and procedures that will be used by TRC’s DHSO and those
DHSO designates, for air monitoring activities. Decisions regarding air monitoring will be made
by the DHSO in consultation with the HSC.

7.1 Procedures

Continuous monitoring for the presence of combustible gases, oxygen (O;) deficient
atmospheres, organic vapors and hydrogen sulfide gas will be performed in the breathing zone
prior to entry into an area and during all activities where there is a possible air/breathing zone
hazard. If the lower exposure limit (LEL) is greater than 10 percent or if the O, level i1s <19.5
percent or >23.5 percent, TRC personnel will leave the area and evaluate the need for self
contained breathing apparatus. A sustained reading of 10 ppm or more for 1 minute in the
breathing zone based on flame ionization detector (FID) or PID will also prompt the evacuation
of the area by TRC personnel (continued work in this atmosphere will require an upgrade to
Level B PPE, subject to the approval of the DHSO and HSC). A hydrogen sulfide concentration
of 2.5 ppm (50% of the ACGIH TLV-TWA) will also prompt the evacuation of the area by TRC
personnel. The DHSO will determine whether to complete the activity in upgraded PPE or wait
until conditions are safe for Level D PPE. Confined space entry will not be performed by TRC
personnel.

A da.ily fnoniton'ng log kept by the DHSO will record the following for each piece of air
monitoring equipment.

¢ Name and model number of the equipment

¢ Calibration information

¢ Field work to be performed

e Air monitoring results and monitoring locations

e PPE wom

e Accidents or incidents

¢ Unusual occurrences and personnel complaints
The DHSO must maintain the daily monitoring log separately from any field book notations.
The DHSO may enter this information as part of the TRC Daily Field Report at the discretion of

the TRC Site Manager, but the method chosen for documenting this data must remain consistent
throughout the duration of the project.

7.2 Equipment

The following monitoring instruments shall be used for health and safety related monitoring.
The Site Manager and DHSO are jointly responsible for ensuring that photocopies of all
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manufacturers instructions/manuals are available at the site for use with backup copies available
in the site trailer files.

7.2.1 Volatile Organic Compound Gases and Vapors

A PID or a FID will be used to monitor breathing zone concentrations of VOCs as described in
the HASP under Section 7.1 Procedures.

Calibration of monitoring equipment will be performed daily before startup of work, mid-day
and at the end of shift. Calibration gas to be used will be specific to the instrument per
manufacturer instructions. Instruments shall be sent back to the manufacturer for factory
calibration based on manufacturer recommendations or to the manufacturer or the
manufacturer’s representative for repair in the event of damage or erratic/unreliable instrument
performance.

7.2.2 Explosion Hazard

A combustible gas indicator (CGI) (a.k.a., LEL meter) will be used to monitor the possible
presence of explosive gases (e.g., methane) or vapors where appropriate. The CGI will be an
“inherently safe instrument” approved for Class 1 Division 1 locations. Equipment calibration
will be performed daily before startup of work per manufacturer instructions. The alarm will be
set to 10 percent of the LEL at which point work shall be stopped. Continued work in this
atmosphere will not take place without the approval of the DHSO and HSC and the appropriate
PPE and intrinsically safe equipment. If feasible, calibration gas to be used will be specific to
the combustible gases suspected to be present.

7.2.3 Personal Exposure Monitoring

Personal exposure monitoring may be performed for TRC employees if the potential for
exposure to a contaminant above an action level is possible. An action level is described as 50
percent of the Permissible Exposure Limit (PEL) or TLV, whichever is the most conservative.

Exposure monitoring strategies for fumes, noise or organic vapors shall be based on the current
activities, type of work being performed, environmental conditions and the hazards present.
Personal exposure monitoring shall be conducted in accordance with all applicable regulations
and standards.
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8.0 WORK ZONES AND SITE CONTROL
8.1 Site Control
8.1.1 Site Security

The TRC Site Manager is responsible for identifying the presence of all TRC, M&E, and M&E
subcontractor employees on-site. A sign-in/sign-out log will be maintained for this purpose.
Access to the site is restricted to trained personnel who have read the HASP or escorted visitors
with the TRC Site Manager’s approval.

Equipment left on site during off-hours must be locked, immobilized and/or otherwise secured to
prevent theft or unauthorized use or access. There will be office space available for equipment
storage.

8.1.2 Site Access

Access to the northern portion of the site is provided through a locked gate on County Street.
The southern portion of the site is located across a set of railroad tracks. Although there is a
crossing that will accommodate vehicles, trains are regularly moved through the site, and
frequently the trains are parked for long periods of time. Since the train movements are not
scheduled, TRC will seek access to the southern portion of the site from a gate entrance located
in the southeastern corner of the site property. No road construction or clearing of vegetation is
anticipated for site access.

8.1.3 Evacuation Routes

Figure 8-1 depicts a Site Plan with identification of site zones, emergency evacuation routes, and
assembly areas.

8.2 Work Zones

Figure 8-2 presents a conceptual work zone diagram. TRC personnel will adhere to the work
zone rules designated in the field by the DHSO. To prevent exposure of unprotected personnel
and migration of contamination due to tracking by personnel or equipment, work areas and the
requirements for PPE will be clearly identified. These work zones will be demarcated before the
commencement of actual field activities based on consultation between the Site Manager, and
DHSO. TRC designates work areas or zones as suggested in the “Occupational Safety and
Health Guidance Manual for Hazardous Waste Site Activities,” NIOSH/OSHA/USCG/EPA,
October 1985. The area surrounding each of the work areas will be divided into three zones; the
Exclusion or “Hot” Zone (EZ), the Contamination Reduction Zone (CRZ), and the Support
Xone. In general, soil sampling, river sampling, well installation, groundwater sampling and
slug testing will be conducted in areas considered to be work zones. The levels of personal
protection required in each work zone will vary with the type of activity anticipated to be
performed and are discussed in Section 9.0 of this HASP. A general description of each work
area type is provided below:
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8.3 Exclusion Zone

Due to the multiple and widely spaced locations of the activities covered within the scope of this
HASP, the actual zones are expected to change frequently in accordance with daily activities.
Therefore, all EZs are expected to be temporary or dynamic. Site personnel will be advised of
the locations of temporary work zones as part of the routine site safety meetings discussed in
Section 5.2 of this HASP.

Each EZ will consist of the active work area where site investigations are taking place. A 15-
foot radius will be established as the typical perimeter of the zone. However, this may be
increased as necessary in order to protect unprotected personnel from contact with vapors that
may arise from these operations, or reduced due to location of permanent structure such as a tree
or fence. The perimeter of the EZ will be marked with brightly colored flag stakes or tape. All
personnel entering these areas must wear the prescribed level of protective equipment.

8.4 Contamination Reduction Zone

Each CRZ will be a clearly marked corridor between the exclusion and support zones. The
actual length and/or location of the corridor will also be temporary or dynamic in accordance
with the locations of the exclusion zones. The CRZ is where personnel will begin the sequential
decontamination process when exiting the exclusion zone. To limit cross contamination and for
accountabili/ty purposes, all personnel must enter and leave the exclusion zone through the CRZ.
Small contaminated equipment, such as hand tools, must be decontaminated or wrapped in
plastic before being removed from the CRZ. A separate heavy equipment (e.g., drill ngs and
backhoes) decontamination zone must be established at the site. Limited decontamination of
heavy equipment to prevent tracking of contaminants out of the work area will be completed
within the exclusion zone as needed. Additional decontamination of heavy equipment will be
completed at a central decontamination area.

8.5 Support Zone

The SZ will coincide with the project command post, and will consist of an area outside the SZ
and CRZ. Eating, drinking and smoking will be allowed only in this area. In addition, an eye
wash potable water and water and soap for hand washing will be available at the site, along with
containers for solid waste for use by TRC, M&E, and M&E subcontractor personnel.
Arrangements will be made by TRC to have the containers removed from the site for proper
disposal. Hazardous, or potentially hazardous materials will be drummed, labeled and stored
with other drums of substances generated during this project for future disposal. The SZ will
have a tent or canopy, as needed, to provide a shaded place to rest and keep drinks and
equipment cool.
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8.6 Other Site Control and Safety Measures

The following measures are designed to augment the specific health and safety guidelines
provided in this plan.

The “buddy system” will be used at all times by all field personnel conducting
sampling/intrusive activities. No one is to perform such field work alone. The standby
team member must be intimately familiar with the procedures for initiating an emergency
response.

Avoidance of contamination is of the utmost importance. Whenever possible, avoid
contact with contaminated (or potentially contaminated) surfaces or materials. Walk
around (not through) puddles and discolored surfaces. Do not kneel on the ground or set
equipment directly on the ground. Protect air monitoring equipment from water by

bagging.

Hands and face must be thoroughly washed upon leaving the work area and before
eating, drinking or any other activities.

Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the
probability of hand-to-mouth transfer and ingestion of materials is prohibited except in
the support zone after proper decontamination.

Beards or other facial hair that interfere with respirator fit are prohibited for anyone who
is required to wear a respirator.

The use of alcohol or drugs is prohibited during the conduct of field operations.

All equipment must be decontaminated or discarded, as designated by the site safety
officer, before leaving the site.

Safety equipment (PPE) described in Section 9.0 will be required for all field personnel
unless otherwise approved by the DHSO or the HSC.

Provide ample supplies of cool, fresh water and beverage that will restore electrolytes
(e.g., Gatorade) for all field personnel.
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9.0 LEVELS OF PROTECTION

The PPE specified herein represents the hazard analysis and PPE selection required by 29 CFR
1910.132. For the purposes of PPE selection, the HSC and DHSO are considered qualified to
make these decisions. The signatures on the front of the HASP constitutes certification of the
hazard assessment.

Where situations arise requiring protection greater than modified Level D, which is a sustained
reading of greater than or equal to 10 ppm or an appropriately calibrated FID/PID for 1 minute in
the breathing zone, or the presence of hydrogen sulfide gas at a concentration of 2.5 ppm in the
breathing zone, or other action levels specified by this HASP, TRC personnel will evacuate from
the area/zone. The DHSO and HSC will determine the need for upgraded PPE or continuance of
the field activity at a later time when it might be completed in Level D.

For activities not covered by this HASP, the DHSO will conduct the hazard assessment and
select the PPE in conjunction with the HSC. The DHSO shall document the assessment by
describing all actions in the Site Safety Log. However, modifications for initial PPE selection
may also be made by the DHSO using the aforementioned procedure.

The following section describes the different levels of protection (A through D). Each level is

described in the following manner: the protection provided; when this particular level of
protection should be used; recommended and optional equipment; and, any limiting criteria.

9.1 Personal Protective Equipment Activity Description

Personal protective equipment will be donned as described below for the activities covered by
the HASP. Based on available analytical data and the nature of the site (i.e., open) and proposed
subsurface investigations, TRC assumes that most activities will require Level D only with
contingencies for Level C or Level B. Level A work is not anticipated, but is nonetheless

described herein.

9.1.1 Level A

Level A Applicability

Level A provides the highest available level of respiratory, skin and eye protection and should be
used in the following instances.

e The chemical substance has been identified and requires the highest level of protection
for skin, eyes, and the respiratory system based on any of the following circumstances

e Measured (or potential for) high concentration of atmospheric vapors, gases or
particulates
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e Site operations and work functions involving a high potential for splash, immersion, or
exposure to unexpected vapors, gases or particulates of materials that are harmful to skin
or capable of being absorbed through intact skin

e Substances with a high degree of hazard to the skin are known or suspected to be present,
and skin contact is possible

¢ Operations must be conducted in confined, poorly ventilated areas until the absence of
conditions requiring Level A protection is determined

Level A Recommended Equipment

e Pressure-demand, full facepiece Self Contained Breathing Apparatus (SCBA) or
pressure-demand supplied-air respirator with escape SCBA

¢ Fully-encapsulating, chemical-resistant suit (pressure-tested immediately before use);

e Inner chemical-resistant suit

¢ Inner chemical-resistant gloves

e Hard hat

e Chemical-resistant safety boots/shoes

e Two-way radio communications
Optional Equipment for Level A

e Cooling unit

e Coveralls

e Long cotton underwear

e Disposable gloves and boot covers
Level A Limiting Criteria

¢ Fully-encapsulating suit material must be compatible with the substances involved.
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9.1.2 Level B

Circumstances requiring Level B PPE have not been identified, but a description of Level B PPE
is provided herein as a contingency.

Level B Applicability

Level B provides the same level of respiratory protection, but less skin protection than Level A
and should be used in the following instances.

o The type and atmospheric concentration of substances have been identified and require a
high level of respiratory protection, but less skin protection. This involves atmospheres
with Immediately Dangerous to Life and Health (IDLH) concentrations of specific
substances that do not represent a severe skin hazard, or that do not meet the criteria for
use of air purifying respirators.

e Atmospheres contain less than 19.5% oxygen

e Presence of incompletely identified vapors or gases indicated by direct-reading organic
vapor detection instrument, but vapors and gases are not suspected of containing high
levels of chemicals harmful to skin or capable of being absorbed through the intact skin

Level B Recommended Equipment

e Pressure-demand, full facepiece SCBA or pressure-demand supplied-air respirator with
5-minute escape bottle.

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

e Inner and outer chemical-resistant gloves

¢ Chemical-resistant safety boots/shoes

e Hard hat

e Two-way radio communications
Optional Equipment for Level B

e Coveralls

e Disposable boot covers

e Face shield
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e Long cotton underwear
e Work jacket
Level B Limiting Criteria
o Use only when the vapors or gases present are not suspected of containing high
concentrations of chemicals that are harmful to skin or capable of being absorbed through

the intact skin.

e Use only when it is highly unlikely that the work being done will generate either high
concentrations of vapors, gases or splashes of material that will affect the exposed skin.

9.1.3 Level C

Circumstances requiring Level C PPE have not been identified, but is described herein for
contingency purposes.

Level C Applicability

Level C provides the same level of skin protection as Level B, but a lower level of respiratory
protection. Level C protection should be used in the following circumstances.

e The atmospheric contaminants, liquid splashes, or other direct contact will not adversely
affect any exposed skin

e The types of air contaminants have been identified, concentrations measured, and a
canister/cartridge is available that can remove the contaminant

e All cnteria for the use of air-purifying respirators are met
Level C Recommended Equipment
e Full facepiece or half facepiece air-purifying negative pressure respirator
e Chemical-resistant clothing
¢ Inner and outer chemical-resistant gloves
¢ Chemical-resistant safety boots and shoes
¢ Disposable boot covers
e Hard hat

e Two-way radio communications
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Optional Equipment for Level C
e Coveralls
e Face shield
e Escape bottle
¢ Long cotton underwear
Level C Limiting Criteria
e Atmospheric concentration of chemicals must not exceed IDLH levels.
e The atmosphere must contain at least 19.5% oxygen.

— e All personnel who will be required to don air-purifying respirators must have been
qualitatively or quantitatively fit-tested for the particular brand and size respirator he/she
will be wearing on-site within the last year. Normal eyeglasses cannot be worn under
full-face respirators because the temple bars interfere with the face seal. For workers

requiring corrective face piece lenses, special spectacles designed for use with respirators
must be available.

9.1.4 Level D
- Level D Applicability

Level D protection is applicable when respiratory protection and minimal skin protection is
- required. Level D can be used in the following circumstances.

e The atmosphere contains no known hazard

e Work functions preclude splashes, immersion, or the potential for unexpected inhalation
of or contact with hazardous levels of any chemicals.

Level D Recommended Equipment
e Coveralls
o Safety boots/shoes
e Safety glasses or chemical splash goggles

¢ Hard hat
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Optional Equipment for Level D
e Gloves
e Escape bottle
e Face shield
Level D Limiting Criteria
e This level should not be worn in the exclusion zone.
e The atmosphere must contain at least 19.5% oxygen.

e Atmospheric concentrations of chemicals do not require respiratory protection.
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10.0 DECONTAMINATION AND DISPOSAL

All authorized TRC site activities are expected to be performed under the levels of respiratory
protection and the PPE selections outlined in Table 10-1. The following decontamination
procedure is appropriate for the specified PPE.

Brush soiled boots to remove soils*

¢ Rinse gloves with water and dispose in plastic bag
¢ Rinse safety glasses with water

e Remove coveralls if used and store in plastic bag.

*Note: Boots should be left on site in a secure area (boot drop) when possible to reduce the risk
of spreading contamination to outside areas.

Personal hygiene is the final step for each decontamination procedure. All team members who
have worked on site should shower after each day of on-site work. All clothing worn on site
should be laundered (separately from street clothing) before wearing.

All disposable clothing, equipment, and cleaning tools will be disposed of in accordance with
applicable federal, state, and local laws and regulations. Contaminated water and cleansing
liquids will also be disposed of in accordance with applicable federal, state, and local laws and
regulations. Liquids will be collected, stored, and managed appropriately for disposal.
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Table 10-1: Personal Protective Equipment Selection

Activity: Technical Assistance Effort

LWG = leather work gloves
Neo = Neoprene

Nit = Nitrile

Sur = Surgical

Saran = Saranex coated tyvek coveralls
Tyvek = Uncoated paper tyvek coveralls

PFD = Personal Flotation Device

*Based on upgrade requirements established by HASP or DHSO and HSC.

PP - Positive pressure
PD - Pressure demand

SCBAF - self contained breathing apparatus with full face piece
SCBAF: PD,PP - Any self contained breathing apparatus that has a full face piece and is operated in a pressure demand or other positive-pressure mode.
SA:PD,PP - Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode.

L2001-453 HASP

Task Head Eye/Face Feet Hands Body Hearing Respirator
General site HH (as needed) | SG (as needed) STB None None None Level D Respiratory Protection
reconnaissance
Site preparation and HH (as needed) | SG (as needed) STB None None EP (as needed) | Level D Respiratory Protection
demobilization activities
Groundwater Sampling HH SG STB Sur Gloves | PFD, harness, | EP (as needed) | Level D Respiratory Protection
stick
(as needed)
TRC personnel to evacuate if Level C or
higher respiratory protection required*
Surface Water Sampling HH SG STB Sur Gloves | PFD, harness, | EP (as needed) | Level D Respiratory Protection
stick
(as needed)
(Rumford River) TRC personnel to evacuate if Level C or
higher respiratory protection required*
Soil Sampling HH SG (asneeded) | STB, Rub (as needed) | Sur Gloves None EP (as needed) | Level D Respiratory Protection
TRC personnel to evacuate if Level C or
higher respiratory protection required*
Notes/Abbreviations
H P TION EYE/FACE PROTECTION FOOT PROTECTION
HH = hard hat APR = Full Face Air Purifying Respirator Neo = Neoprene
MEFS = Mesh Face Shield OB = Qverboot
HEARING PROTECTION PFS = Plastic Face Shield Poly = Polyethylene coated boot
EP = ear plugs SG = ANSI approved safety glasses with side shields ~ Rub = Rubber slush boots
EM = ear muffs STB = Boots with steel toe
HAND PROTECTION
Cot = cotton Cot Cov = Cotton Coveralls Level D = No respiratory protection required
But = butyl Poly = Polyethylene coated tyvek coveralls Level C = Fult face air purifying respirator with approved cartridges

Level B = Full face air supplied respirator with escape bottle
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1.0 EMERGENCY SERVICES FOR THE HATHEWAY & PATTERSON SITE

The following summarizes relevant emergency services and telephone numbers for Hatheway &
Patterson Site. A copy of this list and Figure 11-1 shall be posted by all field trailer telephones
and on the dash board of vehicle designated for emergency transportation.

Emergency Resource Telephone Number
Sturdy Memorial Hospital.............cccoevevoiiniiniiccieneene (508) 222-5200
AMDBUIANCE ..o 911
Fire Department (BUSINESS) ....ccceouveeeeeceieniiniecereecreeereeeaens (508) 261-7493
(Emergency) 911
Police Department...........coccecvirerirreriineenieineeeeceseeceeseenvens (508) 223-2224
Water Emergency (Fire Dept.) .....coooieiiniiiniiicciccicienene (508) 261-7493
Spill Emergency (Fire Dept.) ......cccoovievinimninniecieieceenceeenes (508) 261-7493
Poison Control Center.........ccoouevveiriieeieininennrnseeeseeesieeeaeenn (800) 962-1253
Lifespan Poison Center (Rhode Island) .........cc.ccccevcennicnnnnee. (401) 444-5727
Toxic Substances Control Act (TSCA) Hotline..................... (202) 554-1404
CDC (Center for Disease Control).........ccccecveeveevirsicnnienreeencn. (404) 454-4100 (24 hrs.)
(404) 329-2888
National Response Center..........o.cccevvvverniiinnrennieeeesveenennees 800-424-8802
Pesticide Information Center ...........cccooeeiinieciicccnnnnnencenne 800-845-7633
RCRA HOtlNE......c.comieemeiiiciecenrccccee e 800-424-9346

Occupational Health Center
Wilmington, MA Dr. William Patterson 978-657-3826

Providence, RI Occupational & Environmental 401-621-2228
S. Weymouth, MA South Shore Hospital Wellness 781-340-4161
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11.1 Travel Route to Nearest Medical Facility
Figure 11-1 shows the travel route to the hospital from the Site.

From the Hatheway and Patterson Site, head southeast on County Road. Bear right onto North
Main Street. Take a right onto Chauncy Street (Rt. 106), then a left onto Rt. 140 South. Take a
right onto West Street then continue onto Mansfield Road. Bear right onto Mount Vernon
Avenue then continue onto Bungay Road. Follow Bungay Road onto Francis J. Kelley
Boulevard (Route 152 South) then continue onto North Main Street following Route 152. Bear
left onto Park Street (Rt. 118) and Sturdy Memorial Hospital will be on your right.
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12.0 EMERGENCY PROCEDURES
12.1 General

Emergency phone numbers will be posted in the field office along with as needed site specific
instructions dealing with various emergency situations such as explosions, fires, spills, or contact
injuries. A list of on-site emergency equipment is located in Appendix K.

Before commencing any on-site operations, the DHSO will advise all personnel of the
appropriate response to potential emergencies. Factors to be discussed will include the
following.

e Communication networks and warning signals used at the Site
¢ First aid equipment

o Rescue operations

e Notification of fire, police and emergency facilities

e Evacuation plans

e Rescue equipment
e PPE

12.2 Communications
12.2.1 Verbal Communications

An emergency communication system must be in effect at this site. The most simple and
effective emergency communication system in many situation will be direct verbal
communications. Each location at the site must be assessed at the time of initial site activity and
periodically as the work progresses. Verbal communications must be supplemented anytime
voices cannot be clearly perceived above ambient noise levels (i.e., noise from heavy equipment,
drilling rigs, etc.) and anytime a clear line-of-sight cannot be easily maintained amongst all TRC
personnel because of distance, terrain, or other obstructions.

12.2.2 Radio Communication

The use of two-way radios in conjunction with verbal communications is encouraged at this site.
When radios are used, all personnel should be within hailing distance of the radios.

The effect of two-way radio broadcast frequencies on other equipment and operations on-site
must be carefully considered. Radios can interfere with remote control signals, detonation
devices, and instrument readings. Certain brands of Organic Vapor Analyzers (OVA) and
similar instruments can produce exaggerated contamination readings in response to radio signals
and consequently lead to inappropriate response actions by site personnel. This should be
evaluated for instrumentation used at this site.
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12.2.3 Emergency Signals

When verbal or radio communications must be supplemented, the following Emergency Signals
(using hand-held portable air horns) should be implemented:

o One Horn Blast: General Warning

One hom blast is used to signal relatively minor, yet important events on-site. An
example of this type of event would be a minor chemical spill where there is no
immediate danger to life or health, yet personnel working on-site should be aware of the
situation so unnecessary problems can be avoided.

If one horn blast is sounded, personnel must stop all activity and equipment on the site
and await further instructions from the Site Manager (DHSO), or designated alternates.

e Two Horn Blasts: Medical Emergency

Two horn blasts are used to signal a medical emergency where immediate first aid or
emergency medical care is required.

If two horn blasts are sounded, all first aid and/or CPR-trained personnel should respond
as appropriate, all other activity and equipment should stop, and personnel should await
further instructions from the Site Manager, DNSO, or designated alternates.

e Three Horn Blasts Followed by One Continuous Blast: Immediate Danger to Life or
Health

Three horn blasts followed by another extended or continuous horn blast signals a
situation which could present an immediate danger to the life or health (IDLH) of on-site
personnel. Examples of possible IDLH situations include fires, explosions, hazardous
chemical spills or releases, hurricanes, tornadoes, blizzards, and floods.

If three horn blasts followed by a continuous blast are sounded, all activity and
equipment must stop, all personnel must evacuate the site to an appropriately designated
site located either outside the CRZ or off-site. (NOTE: Unless otherwise specified,
under these circumstances decontamination procedures should be limited to the rapid
removal of gross contamination only.) All personnel must be accounted for by the Site
Manager, DHSO, or designated alternate, and other response actions determined by the
Site Manager, DHSO, or designated alternate must be observed.

12.3 Escape Routes

Figure 8-1 depicts a Site Map with identification of site zones, emergency evacuation routes, and
assembly areas.
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12.4 Pre-Planning

Pre-planning in case of an emergency helps minimize the potential hazards of an unpredictable
event, such as physical injury, chemical exposure or fire. An emergency condition is considered
to be present in the following instances.

A member of the crew is involved in an accident or is experiencing adverse effects or
symptoms of exposure

When a condition is discovered that suggests that a situation is more hazardous than first
thought or anticipated

Prior to conducting any activity, the Site Manager will implement the following general
emergency procedures.

Appropnate Key Personnel and Emergency Numbers, will be posted conspicuously on-
site.

The "Buddy System" will be used by all personnel on-site.

Visual contact between pairs will be maintained at all times, with other team members
remaining in close proximity to assist each other in case of an emergency.

A set of pre-determined hand signals established by the DHSO will be utilized by all
personnel, in case radio communications are down.

In the event that any on-site personnel experience adverse health effects or symptoms it
should be reported to DHSO. The DHSO will communicate with the HSC, Site Manager,
and Project Manager, as necessary.

Upon discovering a condition that suggests the existence of a situation more hazardous
than anticipated, personnel will evacuate the site and re-evaluate the hazard and level of
protection required. This information will be reported by the DHSO to the Site Manager
and Project Manager and the HSC, requesting assistance, if needed.

Any accidents will be reported immediately to the HSC so that appropriate actions can be
taken.

Personnel not familiar with certain operations will practlce the operation prior to doing
the actual work in the field.
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12.5 Critical Operations or Equipment

All equipment and operations are required to cease in accordance with the established signal
procedure. The only exception will be related to health and safety. The Site Manager or DHSO
must determine at the time of an emergency if health and safety will be jeopardized by
immediate stoppage of any particular piece of equipment or personal activities. If such a
determination is made, personnel involved in critical duties must be minimized and special
instructions must be established.

12.6 Rescue and Medical Duty Assignments

The phone numbers of the police and fire departments, ambulance service, local hospital, and
other emergency or medical services must be provided, along with directions to the hospital.
Copies of this information should be taped to the dashboard of a designated on-site vehicle that
may be used for emergency transport. A portable cellular telephone should also be kept in this
vehicle for emergency use, if available.

Prior to initiation work at the site, a TRC field team member, must be appointed to activate
emergency response actions. In the event an injury or illness requires more than first aid
treatment, that individual will accompany the injured person to the medical facility and will
remain with the person until release or admittance is determined. The escort will relay all
appropriate medical information the Site Manager and the DHSO.

The DHSO will contact the local Fire Department and Ambulance Service as needed to alert
them to the work to be conducted in the lagoon and on the water so that these emergency
services have advanced notice of higher risk activities.

A rescue boat shall be available for work that may be conducted on the water for the protection
of TRC field personnel.

If applicable, the Drilling Subcontractor will be responsible for establishing rescue procedures
and coordination for work to be performed by the drilling subcontractor on the water.

12.7 Designation of Responsible Parties

The individuals primarily responsible for coordinating all emergency response activities are the
Site manager and/or the DHSO. All personnel on site are responsible for compliance.

12.8 Accident/Incident Reporting Procedures

In the event of an accident or safety incident, the completion of TRC’s Accident Report Form
(contained as Appendix A) should begin while details are still fresh in the mind of anyone
involved. The person administering first aid may be able to start the fact gathering process if the
injured are able to speak. Pertinent facts must be determined. Questions beginning with who,
what, when, where, and how are usually most effective to discover ways to improve job
performance in terms of efficiency and quality of work, as well as safety and health concerns.
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12.9 Embloyee Training

TRC employees must be instructed in the specific aspects of emergency evacuation applicable to
this site as part of the site safety meeting prior to the commencement of all on-site activities.
On-site refresher or update training is required anytime escape routes or procedures are modified
or personnel assignments are changed.
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13.0 APPROPRIATE LITERATURE/REFERENCE CITATIONS

¢ National Institute for Occupational Safety and Health (NIOSH) Pocket Guide to
Chemical Hazards, June 1997.

o U.S. EPA Standard Operating Safety Procedures Manual.
¢ TRC Environmental Corporation Health and Safety Manual for Site Investigations.

o ACGIH. 1999 TLVS and BEIls, Threshold Limit values for Chemical Substances and
Physical Agents. Biological Exposure Indices. 1999.
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APPENDIX A
ACCIDENT REPORT FORM
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47. Name and Address of Physician | 42 Name and Address of Haspital
V. ACCIDENT | 42. Describe fully how accident/injury occurred.
INFORMATION
 Signea oy Title . Date

VUV W ADOUNG LUN S I KEE L, BOUSTON, MASSACHUSETTS 0211
EMPLOYER'’S FIRST REPORT OF INJURY
. (To be filed only for those injuries resulting in five lost work days.)
Please print ortype legibly. Incorrect, legible orincompiete forms will be returned.

L. EMPLOYEE ‘I.FimNamo Initial - LastName . --- [ 2. Socisl Security Number
DATA TR T L
3. Home Address (No. & Street, City, Sute. leCodq o o rome gt | S HOme Tl & .
S. Marital Status "] 6 Sex 7 ouaam\mmomo
O Single [ Married [J Male []Female NS

1

.FOR OFFICEUSE ONL'
DO N_OT WRITE INTHIS
257 2 COLUMNT

w3y

.l| (4

9a. Reguiar Occupation . { 9. Occupation when injured (f diferent). 19¢c. No. of days on non-regular job when {I- .

estimated weeldy vaiue of any lodging, fuel, etc. fumnished: $

$

v. OCCUPATIONALINJURY 25 Dauothiw MIDDIW) 26. Was injured paid In fult foc this day?
OR ILLNESS DATA TEeeR Sy g CiYes QONo
27. Date Disability began 28, DmothmWo«D:yLost 29. Estmated length of Disadility in Gays
MM/OD/YY v tMMIDDIW) e days
20. Injury Typs Code . 3. P:it.m:y_aodyPanCOde.» szmaodymm N

33. Other injury descriptors (Check ail that apply)

& Injury direc: resuit of a singie accident O

. Injury resutted from cumulative condition a

¢. injury represents a chronic/recuring disease .a

d. Injury resutied from toxic/hazardous substance (]
§ 34 Agdress or Location where injury/Uliness occurred. | 35. On employer’s 36. Employee’s Depanment

. © premises?
. - OYes [ONo
3 37. ¥injurez has rewurmnes o work ’
¢. At what occupation?

a Date of Return (MM/DD/YY)  b. Weekly Wage §
/ [/

38. To whom and when was injury/iliness reported? 39. if injured has died (MM/DD/YY)

enter date of death VY B |

2. Name and Address of Witnesses:

. injured. !
10. How long in your empioy? { 11. ¥ a juvenile, was an employment certificate or permit on file? 3 =~
m——ma_ | Ove O TR e
i. EMPLOYER | 12 anplowmmc e e e nam.uuueea
DATA - S e
140““%“&&&0&%5&&00&) .o 15.1’0!090\0000 “
- . A M © past v
16 mmmam«W(wmmWWom'wm ‘
. <L ] ,.'.-_.“._“' R
1. umawmummm 18 mm(sx.c.)coa S e Lo o DA
. CHRE e kit S SR e
. EMPLOYEE }19. Pmamudyw«kef m.uomywm 21. # Hours worked | 22. Days worked
WAGE DATA O Plece (3 Hourty $ perday . | perweek .
23. Provide estimated vaiue of meals fumished the employee sach week and 24. Gross Aver. Weekly Wage

Plezse file orig:nal with the D.LA. copies 1o both insurer arna employee within five days, excluding Sundays and holidays. from date in box #28. Failu

STSly will recsrng requirements may result in 2 line,

Injury Type and Bodv Part codes are listed on reverss :
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HATHEWAY & PATTERSON SITE
MANSFIELD, MASSACHUSETTS

SITE SAFETY LOG
Project Name:
Project Number:
Date: Time:
Weather:

Site operations today:

TRC personnel on site:

Types of hazards encountered (chemicals, heights, machinery, etc.):

Incidents/Accidents/Unusual monitoring results or occurrences:

Comments:

Completed by:

L2001-453 HASP
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APPENDIX C
SAFETY PLAN ACCEPTANCE



SAFETY PLAN ACCEPTANCE
FOR THE HATHEWAY & PATTERSON SITE
TECHNICAL ASSISTANCE EFFORT
I have read the Health and Safety Plan, understand it, and agree to abide by it.

Signature Date

1L2001-453 HASP



APPENDIX D
SITE CONTAMINANTS
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Soil Contaminants of Concern

cid Extractable Phenolics EPA 604

Total Acid Extractable Phenolics (mg/Kg)

2,3,5,6 - Tetrachlorophenol (ug/kg)

VOCs EPA Method 602

Benzene (ng/kg)

Toluene (ug/kg)

Xylenes (mg/Kg)

Total PAH (ng/Kg) EPA Method 610

ISemi-VOCs EPA Method 8270

enzoic Acid (mg/Kg)

R-Chlorophenol (mg/Kg)

D-Nitrophenol (mg/Kg)

[Phenol (mg/Kg)

D -Methylphenol (mg/Kg)

4-Methylphenol (mg/Kg)

2 4-Dimethylphenol (mg/Kg)

2.4-Dichlorophenol (mg/Kg)

2 4,5-Trichlorohenol (mg/Kg)

2 4,6-Trichlorophenol (mg/Kg)

-Chloro-3-Methylphenol (mg/Kg)

2 4-Dinitrophenol (mg/Kg)

4,6-Dinitro-2-Methylphenol (mg/Kg)

Pentachlorophenol (mg/Kg)

4-Nitrophenol (mg/Kg)

PH with Target Analytes

IC9 - C18 Aliphatic Hydrocarbons (mg/Kg)

C19 - C36 Aliphatic Hydrocarbons (mg/Kg)

IC11 - C22 Aromatic Hydrocarbons (mg/Kg)

Naphthalene (mg/Kg)

R -Methylnaphthalene (mg/Kg)

cenaphthylene (mg/Kg)

Acenaphthene (mg/Kg)

luorene (mg/Kg)

[Phenanthrene (mg/Kg)

JAnthracene (mg/Kg)

luoranthene (mg/Kg)

ene (mg/Kg)

Benzo[a]Anthracene (mg/Kg)

Chrysene (mg/Kg)
Benzo[b]fluoranthene (mg/Kg)

enzofk|fluoranthene (mg/Kg)

enzo[a]pyrene (mg/Kg)

Dibenzo[a hlanthracene (mg/Kg)

Indenof1,2,3-c,d]pyrene (mg/Kg)

enzofg,hi]perylene (mg/Kg)

Total Metals

Arsenic (mg/Kg)




hromium (mg/Kg)

Copper (mg/Kg)




Ground Water Contaminants of Concern

VOCs EPA Method 8270
Naphthalene (g/L)

Acenaphthene (/1)

mﬁﬂ“ﬁ“‘e( (F)LE/L)

(L)

uoranthene )

e (ugl)

a-anthracene (pg/L)

Chrysene (ug/L)

Benzo-b-fluoranthene (ug/L)

[Benzo-k-fluoranthene (jug/L)

3 )

1,2,3-pyrene (ug/L)

[Dibmzo—AH—antln'wene (pg/l)

[I)cuzo—GPlI-perylene (ng/L)

eral Parameters

ﬁ_c&s!s@
otal PAH (pg/1)

PH

C9-C18 Aliphatics (ug/L)

IC19-C36 Aliphatics (ug/L)

11-C22 Aromatics (ug/L)

aphthalene (ug/L)

-Methylnaphthalene (ug/L)

Acenaphthylene (ug/L)

Acenaphthene (ug/L)

uorene (ug/L)

enanthrene (ug/L)

Anthracene (ug/L)

Fluoranthene (ug/L)

Pyrenc (ug/L)

deno (1,2,3-cd) Pyrene (ug/L)

[Benzo{a)Anthracene (ug/L)

IChrysene (ug/L)

Benzo(b)fluoranthene (ug/L)

Benzo(k)fluoranthene (ug/1)

L) € (U,

ibenzo(a,h)anthracene (ug/L)

o{gh.Dperylene (ug/L)

VPH

ICS-C8 Aliphatics (ug/l.)

C9-C12 Aliphatics (ug/L)

IC9-C10 Aromatics (ug/L)

 (ug/L)

[Toluene (ug/L)

Ethylbenzene (ug/L)

[M+P-Xylene (ug/L)

I()-Xylmx (ug/L)

[MTBE (ug/L)

[Naphthalene (ug/L)

{EPA 8270 Results (ug/L)

[Naphthalene

Bis (2-ethylhexl) phthalate

-Methylnaphthalene

[Phenanthrene

entachlorophenol

[Dioxin - Furan Results




(Method 1613A)

[Sample Matrix

mits (pg/L)

otal TCDD

Total PeCDD

Total HXCDD

Total HYCDD

[Total TCDF

Total PeCDF

[Total HXCDF

[Total HpCDF

H

IConductivity (umhos/cm)

[Total Organic Carbon (TOC)

Acid Extractable Phenolics EPA 604

Total AEP (ng/L)

2.3,5,6 - Tetrachlorophenol (ug/l.)

2,4 - Dichlorophenol (pg/L)

D, 4 - Dimethylphenol (ug/L)

2,4 Dinitrophenol (ug/L)

[Pentachlorophenol (1g/L)

IBenzene(pg/L)

[Toluene (7798

[Xylenes (ug/L)

etal Analysis

ISoluble Copper (ug/L)

[Soluble Chromium (pg/L)

luble Arsenic (ug/L)

Arsenic, Total (mg/L)

IChromium, Total (mg/L)

, Total (mg/L)

CRA 8 Metals (mg/L)

[Mercury

ic

beleuium

[Barium

ilver

um

ICadmium

[Semi-VOCs EPA Method 8270

ic Acid (ug/L)

2-Chlorophenol (ug/L)

-Nitrophenol (ug/L)

1 (ug/L)

R-Methylphenol (ug/L)

4-Methylphenol (ug/L)

2,4-Dimethylphenol (ug/L)

,4-Dichlorophenol (ug/L)

2,4,5-Trichlorohenol (ug/L)

2,4,6-Trichlorophenol (ug/L)

[4-Chloro-3-Methylphenol (ug/l)

2,4-Dinitrophenol (ug/L)

4,6-Dinitro-2-Methylphenol (ug/L)

Pentachlorophenol (ug/L)

4-Nitrophenol (ug/L)




Surface Water Contaminants of Concern

|EPA 8270 Results
ene (ug/L)

is (2-cthylhexl) phthalate (ug/L)
2-Methylnaphthalene (ug/L)
Phenanthrene (ug/L)
Pentachlorophenof (ug/L)
xin Furan Results
ethod 1613A) (pg/L)
Total TCDD
[Total PeCDD
[Total HXCDD
[Total HpCDD
Total TCDF
Total PeCDF
[Total HXCDF
Total HpCDF

eral Chemistry
H
onductivity (umhos/cm)
otal Organic Carbon (TOC)
[Acid Extractable Phenolics EPA 604
otal AEP (ug/L)
2,3,5,6 - Tetrachlorophenol (ng/1.)
2,4 Dichlorophenol (ug/L)
2,4-Dimethylphenol (ug/L)
2,4-Dinitorphenol (ug/L)
entachlorophenol (ug/L)
[VOCs EPA Method 602 (ug/L)
Benzene
oluene

ylenes
otal PAHs (ug/L)
luble Metals Analysis (ug/l.)

[Soluble Copper
oluble Chromium

oluble Arsenic
[VOCs EPA Method 8270 (ug/L)
IChloromethane
ane
Vinyl Chloride
IChloroethane
ethylene Chloride
e
ICarbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichlorocthene (Total)
hloroform
1,2-Dichloroethane
-Butanone
1,1,1-Trichloroethane
[Carbon Tetrachloride




[Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
[Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
krans-1,2-Dichloropropene
romoform
4-Methyl-2-pentanone
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachlorocthane
[Toluene

IChlorobenzene
thylbenzene

Styrene

[Xylene(Total)

ID;
DATE COLLECT Eﬂ
SAMPLER]

VOCs (ug/L)

1
is(2-Chloroethyl) ether
[2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1.2-Dichlorobenzene
h-Methyiphenol
2,2'0xybis(1-chloropropane)
4-Methylphenol
IN-Nitroso-di-n-propylamine
[Hexachloroethane
Nitrobenzene
Isophorone
2-Nitropehnol
2,4-Dimethylphenol
is(2-Chloroethoxy)methane
,4-Dichlorophenol
1,2,4-Trichlorobenzene
INaphthalene
4-Chloroaniline
[Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methyinaphthalene
[Hexachlorocyclopentadiene
,4,6-Trichlorophenol
2, 4,5-Trichlorophenol

2-Chloronaphthalene
2-Nitroaniline

Dimethyiphthalate
| Acenaphthylene




[2,6-Dinitrotoluene

-Nitroaniline

lAcenaphthene

,4-Dinitrophenol

4-Nitrophenol

[Dibenzofuran

2,4-Dinitrotoluene

iethylphthalate

4-Chlorophenyl-phenylether

Fluorene

[4-Nitroaniline

4,6-Dinitro-2-methylphenol

IN-Nitrosodiphenylamine (1)

M-Bromophenyl-phenylether

[Hexachlorobenzene

@wlﬂorophenol

IPhetmrthmne

[Anthracene

ICarbazole

Din-butylphthalate

[Fluoranthene

Butylbenzylphthalate

3,3"-Dichlorobenzidine

[Benzo(a)anthracene
IChrysene
Bis(2-ethylhexyl)phthalate
[Di-n-octyiphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
deno(1,2,3-cd)pyrene
ibenz(a,h)anthracene
[Benzo(g.h,Dperylene

ID
DATE COLLECTED
SAMPLER

[PESTICIDES/PCBs (ug/Kg)
Ipha-BHC

-BHC
idelta-BHC
-BHC (Lindane)
[Heptachlor
Aldrin
H or Epoxide
[Endosulfan I
ieldrin
4,4-DDE
[Endrin
[Endosulfan 11
4,4-DDD

Ifan Sulfate

f4.4.DDT




[Aroclor-1016

lAroclor-1221

[Aroclor-1232

|Aroclor1242

lor-1248

Aroclor-1254

JAroclor-1260

CRA-8 Metals (ng/Kg)

ilver




Sediment Contaminants of Concern

|Semi-vOCs EPA Method 8270

{Benzoic Acid (mg/Kg)

2-Chlorophenol (mg/Kg)

2-Nitrophenol (mg/Kg)

1 (mg/Kg)

~Methylphenol (mg/Kg)

[4-Methylphenol (mg/Kg)

[2,4-Dimethylphenol (mg/Kg)

2,4-Dichlorophenol (mg/Kg)

b,4,5-Trichlorohenol (mg/Kg)

[2,4,6-Trichlorophenol (mg/Kg)

4-Chloro-3-Methyiphenol (mg/Kg)

2,4-Dinitrophenol (mg/Kg)
4,6-Dinitro-2-Methylphenol {(mg/Kg)

Pentachlorophenol (mg/Kg)

4-Nitrophenol (mg/Kg)

PH with PAH Target Analytes

IC9 - C18 Aliphatic Hydrocarbons (mg/Kg)
IC19 - C36 Aliphatic Hydrocarbons (mg/Kg)

IC11 - C22 Aromatic Hydrocarbons (mg/Kg)

(Naphthalene (mg/Kg)

[2-Methylnaphthalene (mg/Kg)

Acenaphthylene (mg/Kg)

IAcenaphthene (mg/Kg)

IFluorene (mg/Kg)

[Phenanthrene (mg/Kg)

Anthracene (mg/Kg)

[Fluoranthene (mg/Kg)

e (mg/Kg)

o[a)Anthracene (mg/Kg)

Chrysene (mg/Kg)

Benzo[b]fluoranthene (mg/Kg)

[Benzofk]fluoranthene (mg/Kg)

[a]pyrene (mg/Kg)

[Dibenzo[a,hjanthracene (mg/Kg)

Indenof1,2,3-c,d]pyrene (mg/Kg)

[Benzo[g,h.i]perylene (mg/Kg)

ioxin - Furan

[Units

Total TCDD

Total PeCDD

Total HXCDD

Total HpCDD

Total TCDF

[Total PeCDF

Total HXCDF

Total HpCDF

Acid Extractable Phenolics EPA 604

[Total AEP (jig/kg)




2,3,5,6 - Tetrachlorophenol (ug/kg)

,4 - Dichlorophenol (pg/kg)

imethylphenol (ug/kg)

entachlorophenol (ng/kg)

OCs EPA Method 602

nzene (ug/kg)

oluene (ug/kg)

Xylenes (ug/kg)

Total PAHs (pug/kg) EPA Method 610

[Total Copper (ng/kg)

Total Chromium (pg/kg)

Total Arsenic (ug/kg)




APPENDIX E
MSDSs FOR CONTAMINANTS BROUGHT
ON-SITE
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J. T. Baker Chemicai Co. )
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M2015 -04 Methanol Page: 1
Effective: 09-/26/86 Issued: 12,17/86

4
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SECTION 1 - PRODUCT IDENTIFICATION

LY 4 2 3 L2 3 B 0 2 X 8 8 0 LB B A 2 A X LB A 2 A B L LYy e YTt R Al A A Yy T Y ¥
Product Name: Methanol
Formula: CH30H

A Formula Ut: 32.04

- CAS No. 00067-56-1
i NIOSH/RTECS No.:. PC1400000 ’ = ‘

, Common Synonyms: Methyl Rlcohol; UWood Alcohol; Carbinol; Methylol; UWood
J# Spirit

, Product Codes: 9049 8072,9075,98076,9071,5212,5370,9074,P704, 9093,5536,9068
: 9073,9091,9263 9069 9070 -

R AaEESEEASEEEEEN
------.--.-------.---.-------.--.---.-.--------.-.-.-.--.---------- -
«

PRECAUTIONARY LABELLING .

A AF-T-DA GT 15t em
@] Ir_x.;mﬁr REACTIVITY CONTACT
SEVERE SEVERE SLICHT SLIGHT
s T
T O
n t ment

POISON! DANGER!
FLAMMABLE
HARMFUL IF INHALED
CANNOT BE MADE NON-POISONOUS
MAY BE FATAL OR CAUSE BLINDNESS IF SWALLOWED
Keep away from heat, sparks, flame. Do not get in eyes, on skin, on clothing.
P Auoid breathing vapor. Keep in tightly closed container. Use with
¢ adequate ventilation. UWash thoroughly after handling. In case of fire,
use alcohol foam, dry chemicsal, carbon dioxide - water may be ineffective.
Flush spill area with water spray.

SECTION II -~ HAZARDOUS COMPONENTS

Component + cas Ho.

Continued on Page: 2 U U U 1




¥ J. T. Baker Chemicai Co.
222 Rec Schoc! Lans Pnu=m~oyrn N J OBEES
.Baker 28-rHoyus Smeenenny Treonone . (JT0 853 2YHY
s . -~ Chemtrec # 1800) §24-9300
Nalionat Response Center ¥ (800) 424.8802

-—

Page: 2
Issued: 12/17-86

SECTION II - HAZARDOUS COMPONENTS (Continued)

2015 -~-04 Methanol
ffective: 09-/26/86

Hethanol 90-100 67-56-1 =

SECTION III - PHYSICAL DATA

Boiling Point: " B65°C ( 148°F) Vapor Pressure(nuHg): 96

Uapor Densityfair=1): 1.11.

elting Point: -8B8°C ( -144°F)

Bpecific Gravity: 0.79 Evaporation Rate: 4.6
' (H20-1) (Butyl Acetate=1)
~olubility(H20): Complete (in all proportions) % Uolatiles by Uolume: 100

Appearance & Odor: Clear, colorless liquid with characteristic pungent odor.

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

 EEEEEEEEEEREEAE TRt EEEECEEREREEREEENEEEEEREEEEERE EMEFEEETEATESEEESEEEEEEEEERESEESRE R K E

lash Point (Closed Cup): 12°C « S4°F) NFPAR 704M Rating: 1-3-0

lammable Limits: Upper - 36.0 % Lower - 6.0 %

xtinguishing Media
Use alcohol foam, dry chemical or carbon'dioxide.
(Water may be ineffective.)

+1s i & i -~ ht.n Fro d -3 ¢
Firefighters should wear proper protective equipment and self-contained
breathing apparatus with full facepiece operated in positive pressure mode.
Move containers from fire area if it can be done without risk. Use water

to keep fire-exposed containers cool.

Unusaa ire & Explosion Hazards
- Uapors may flow along surfaces to distant-ignition sources and -flash back.

Closed containers exposed to heat may explode. Caontact with strong

oxidizers may cause fire.
Burns with a clear, almost invisible flame.

o] ases Produced
carbon monoxide, carbon dioxide, formaldehyde

SECTION U - HEALTH HRZARD DATA

LU listed denotes (TLU-skin).
Threshold Limit Ualue (TLU/TWA): 260 mg/m° (200 ppm)

hort-Term Exposure Limit (STEL): 310 mg/m3 (250 ppm)

Continued on Page: 3
0001




‘f-.\‘ J. T. Baker Chemical Co.
1 222 Rec Scroc! L Pr

-osturd N J 08665

e3-moyr Enccceng, Tiecnone - 201 859.015

vs _ Chemtrec » (800) 424.9309 -

National Response Centes » (800) 3248802

M2015 -04 Methanol

. . Page: 3
Effective: 09/26/86 Issued: 12/17/86

SECTION U - HERLTH HAZARD DATA (Continued)

Permissible Exposure Limit (PEL): 260 mg/me (200 ppm)e=sssssssasssssassss=ms=s

 Toxicity: LDy, Coral-rat)(mg/kg) - 5628

LD, Cipr-rat)(mgrkg) ' - 9540
LDsn (scu-mouse) (mg/kg) ~ 9800
LDS0 (skn-rabbit) (g-rkg) ~ 20
W Carcinogenicity: NTP: No IARC: No 2 List: No OSHR reg: Mo
fec of Overexposure

Inhalation and ingestion are harmful and may be fatal.

Inhalation may cause headache, nausea, womiting, dizziness, narcosis,
suffocation, lower blood pressure, central nervous system depression.
Liquid may be irritating to skin and eyes. Prolonged skin contact may
result in dermatitis. Eype contact may result in temporary corneal damage.
Ingestion may cause blindness.

Ingestion may cause nausea, vomiting, headaches, dizziness,
gastrointestinal irritation.

Chronic effects of overexposure may include kidney and/or liver damage.

onditions Gener 3 avated xposure
None Identified

.Eguteg df Entry

inhalation, ingestion, eye contact, skin contact

me ncy and First Aid Proced s
CALL A PHYSICIAN.
If swallowed, if conscious, immediately induce vomiting.
If inhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing is difficult, give oxygen.
In case of contact, immediately flush eyes or skin with plenty of water for
at least 15 minutes while removing contaminated clothing and shoes.
Wash clothing before re-use.

SECTION UI - REACTIUITY DATA
Stability: Stable Hazardous Polymerization: Will not occur
onditions to Avoid: heat, flame, other sources of ignition

ncompatibles: strong oxidizing agents, strong acids, aluminum

Decomposition Products: carbon monoxide, carbon dioxide, formaldehyde

Continued on Page: 4
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M201S -04 Methanol Page: 4
Effective: 09/26/86 Issued: 12/17-/86

SECTION UII - SPILL AND DISPOSARL PROCEDURES
‘ ken i vent o i isch
Wear self-contained breathing apparatus and full protective clothing.
Shut off ignition sources; no flares, smoking or flames in area. Stop leak

if you can do so without risk. Use water spray to reduce vapors. Take up
with sand or other non-combustible absorbent material and place into
container for later disposal. Flush area with uwater.

J. T. Baker Solusoth solvent adsorbent is recommended
for spills of this product.

is a roce
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

.

EPAR Hazardous Waste Number: U154 (Toxic Waste)

SECTION UIII - INDUSTRIAL PROTECTIUE EQUIPMENT
b Uentilation: : Use general or local exhaust ventilation to meet
TLU requirements.

Respiratory Protection: Respiratory protection required if airborne
concentration exceeds TLU. Rt concentrations
above 200 ppm, a self-contained breathing
apparatus is advised.

Eye/Skin Protection: Safety goggles and face shield, uniform,
protective suit, rubber gloves are recommended.

SECTION IX - STORRGE AND HANDLING FRECAUTIONS

SAF-T-DATA' Storage Color Code:  Red
. Special Precautions

Bond and ground containers when transferring liquid. Keep container
tightly closed. Store in a cool, dry, well-ventilated, flammable liquid
storage area.

SECTION X - TRANSPORTARTION DATA AND ADDITIONAL INFORMARTION

DOMESTIC (D.O.T.)

Proper Shipping Name Methanol

JHazard Class Flammable liquid
UN/NA UN1230

Labels FLAMMABLE LIQUID
Reportable Quantity 5000 LBS.

Continued on Page: S
0001



J. T. Baker Chemical Co.

. " 222 RedScrourtan PHTTAsburg. N.J. 0BEES
r J:[BakEf 5:3%:?"&31;«: T e:m:"-e'i- aigi?g'é;&?!é\mc‘
‘ Vﬁ Chemirec = (8007 4249300
National Response Center # (800) 424-8802
M2015 -04 Methanol Page: S
l Effective: 09/26/86 Issued: 12/17/86
------------------------------..-------------------.---------.------’---.--.--.-
SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (Continued)
| P s AT,
Proper Shipping Name Methanol
Hazard Class 3.2, 6.1
UN/NA UN1230
Labels FLAMMABLE LIQUID, POISON

lN/G = Not Applicable or Not Rvailable

from our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. UWe reserve the right to revise
Material Safety Data Sheets periodically as new information becomes available.

'
)
L
I

3

¥

J'rhe information published in this Material Safety Data Sheet has been compiled

-- LAST PAGE --
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H2373 -04 ) -Hexanes Fage: 1
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SeCTICN I - PRODUCT IDENTIZICATION )

-

Product Name: Eexanes
farmala: C.H,

Formula Wt: Su IB
CAS Ng.: 311
NIOSH/RTZCS No.: 9275000
Common Syncnyms: \C"ﬂel Hexane; Hexyl Hydride
Product Codea: - $Zs2,8308, N;S:,S;GV,.JOB

PRECAUTICNARY LABZLLING

~h
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racagtionary Label Statements

DANGER!
CAUZEES IRRITATION
EXTREMELY FLAMMABLE
ERRMFUL IT SWALLSWED, INHALED, OR ABSCRZIZI THROUGH SXIN
CAUTION: CONTAINS BENZENZ, CANCIR HRZARD

Keep away fram -hea:, sparks, flame. '
Do "nat breathe vapar. Keep in tightly closed container. Use with
adeguats ventilaticn. (ash thorcughly after handling. In case of fire,
use alcohol foam, éry chemical, carbon diaxide - waier may be ineffective.
Flaush spill area wizth water sgray.

SECTION II - HAZARDOUS COMFCONZINTS
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Methylpentanes ¥17
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H2379 -04
Effective: 09-/26-/385

SzZCTION II - ERZA

Methylcuclopentane
Diethylbutanes
Benzene

SZCTION IIT -

Uapor Pressure(mmig):

Beiling Paoint: §3°C ( 1Sa°F)
Meliing Point: -898°*C ( -139
Specific Gravity: 0.68
(E,0=1)
Sclubility(ﬁzol: Negligible (less than 0.1 %)
fpopearance & Odor: Colorless liguid with mild odor.
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SZCTICN IV - FIRE AND EXPLOSION HRZARD DRTA

FE T EEES S FF IR EEER ESAESE LIS EEEEES S E SRR RS R R E R ESREEE SR ES RS R R R R R ER RS £ 2 £

Flash Point (Closed Cupl: -22°C (¢

- Flammable Limits: Upper - 7.5 %

. Fire Extinguishing Media

Use alconhol foam, dry chemical or carbon dioxide.

(Jater may be ineffective,)

cial ire-vighting Proc es

Firefighters should wear proper protective sguipment and self-contained
(positive pressuare if available) breathing apparatus with full facepiece.
Mave exposed. containers from fire area if it can be done uithout risk.
Use water to keep fire-exposed containers ccol.

Ungspal Fire & Sxolosion Hazards

Uapors may flow along surfaces to distant ignitian sources and flash. back.
Closed caontainers exposed to heat may explode,

oxidizers may cause fire.

Toxic Gases Prgduced

carbon monexide, carben diexide

(T E R TR T E SRR EEEEE SRR EEEEEESEESLERERE RS YL 2RSSR RS RSP RR RS S R EEE R A 2 2ok
H HRAZARD DATA

Elosd changes have .been reported in laboratsry animals.
has beesn reparied in laboratory animals but nat found in twe additional

SECTION U - E

studies.

Threshald Limit Ualge (TLU/TWR):

Continu=d on Page:

12,1723

RDOUS COMFONENTS (Continued)

) | swmeazszassuasn

e

Uapor DensityCaiz=1):

Evacsoraticn Rate:
(Butyl Acstate=1)

% Uslatiles by Uclume:

MEPAR 7034M Rating:

Cantact with strong

Fetal death

180- mgs/m> (S0
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SECTICN U - HAZALTH HAZARD DRTA (Cantinued)

Permissible Exposure Limit (PEL): 1800 mg/m= (SO0 poml===ssseesasussmsssscsaxx
Toxicity: LD=0 (oral-rail)(gskg) - 28.7
Carcinogenicity: NT?: Neo IARC: Na 2 List: Ne SEF reg: No

Vs

Effects of OQuerexsesure
Inhalaticn of vapors may cause headache, nausea, vomiting, dizzinesds,
drsusiness, irritation of respiratory tract, ard loss of conscicusness.
Inhalaticn of wvapcrs may cause narcosis.
Cecntac: with skin or eyes may cacse irritation.
Contact with skin has a defatting effect, causing drying and irritatiaen.
Ingestion may cause nausea, vomiting, heacdaches, dizziness,
gastrointestinal irritation.
Chronic effscts cf oversxzosure may include central neruvous suystiem
depressicn.

Medical Conrncditizns Gererally Rggravatsd Bu Exposure
None Ideniified .

te £ Ent
inhalation, ingesticn, eye contact, skin contact

CALL A PA YaICIGN .

If swallowed, do NOT induce vomiting.

If inhaled, remgue to fresh air. If not breathing, give artificial
respiration. If breathing is difficalt, give oxygen.

In case of contact, immediately flush eyes or skin with plesnty of water for
at least 15 minates.

This product contains ap to 65 ppm aof Benzene.

SECTION UI - REARCTIUVITY DARTA

tability: table Hazardous Pclymerization: Will not occur
Carnditions tg Aucid: heat, flame, other scurces of ignition
Incompatibles: strang oxidizing agents, chlarine, flaarine,

magnesium perchlorate

Decomposition Products: carbon monoxide, carbon dioxide

SECTICN UII - SPILL AND DISPOSAL PROCEDURES

Continued an Fage: <
. | 0001
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SZCTICN UII - SPILL AND DISFOSAL FROCEDURIS (Continued)

Steos to be taken in the event of a snill or discharge

Wear suitable proisciive clothing. Shu: off ignition sources; nsc Flares,

smoking, or flames in area. Stco leak if yoa can do so uwithout risk. Use
" water spray ta recuce vapcrs. Take up with sand or other non-combustible
abscrbent material and placs inic container fcr later disposal. Flush

area with water.

? - . .
J. T. Baker Scilusarh™ sglvent adsorbent is rescommencad
far spills of 4his product. .

Dispgsal Procedure
Cispose in accocrdfancs uith all agplicable federal, state, and local

environmental regulaticns.

EPR Hazardous flaste Noembar: D001 (Ignitable Waste)
FF E S R X2 REESYEFPEFEFYTER R R SR ESEEERRE SRR & B X & 8 8 R 8 R B & B B L X R L R EE EERESSIEEE RS EEEEEESE S & % K 2}
SECTICN UIII - INDUSTRIAL PRCTECTIUZ =ZQUIFMENT
----.---‘:-.‘-"“----’-a-.--‘-----:-8“""‘-:---‘-------3‘.‘8"8':.’:‘-2’----“
Uentilatiaon: Use general or local exhaust veniilaiion to meet
TLU recguirements.
Respiratory Protection: Respiratory proteciion reguired if airborne
concentration exceeds TLU. At concentrations up
ts 1000 ppm, a chemical cariridge respiratcr with
organic vagor cariridge is recommended. Abcve
this level, a self-contained brsathing apparatus
is recommended.

EyesSkin Protection: Safety goggles, uniform, apron, neaprens glcoves
ars recommended.

SECTION IX - STORARGZ AND HAMDLING PRECAUTIONS

o T™ :
SA8F-T-DATA Storage Calar Code: Red
Soecial Prascautions
Band and ground csntainers when transferring liguid. Keep cantainer
tightly closed. Staore in a cocl, dry, well-ventilated, flammable liguid

starage ar=a.

LA E L R LR LRIl R E 4 2 E R R Bl R Rl it b &b L L st s el s s s e RS B 0 & bk J

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOHESTIC ¢(D.Q.T.)

Praper Shipping Name Hexane
Hazard Class Flammable ligaid
UN/NA UN1208
Labels FLAMMABLE LIQUID

Continued on Page: S
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SECTION X - TRANSPORTATION DATR AND ADDITIONAL INFCRMARTION (Caontinued)

INTERNATIONAL (I.M.0.)

]

-

Proper Shipping Name Zexanes

Hazard Class 3.1

UN/NE UN1208

Labels fLAMMABLE LIQUID

T r I YT Y rsr s 232 R AR RS ERRRRER R PSR LERS LRSS LRSS LEEREREEEYERELEEELELELESENESE]

N-R = Naot Applicable ar Mot Ruvailable

The information published in this Material Safety Data Sheet has been compiled
from cur experience and data presented in various tschnical publications. It is
the aser's responsibility to determine the suitability of this information for
the adoptiocn of necessary safety precauticns. We reserve the right to revise
Material Safety Data Sheets periodically as new infcrmation becomes awvailable.
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H3880 -02 Hydrochloric Rcid Page: 1
Effective: 08/07/86 . . . Issued: 12-12/56

SZCTION I - PRODUCT IDENTIFICATION

Product Name: Hydrochlaric Recid
Formula: HC1
Formala Wt: 28.46
CAS No.: 7647-01-0
- NIOSH/RTECS No.: HWs3250040
Common Synonyms: Muriatic Acid; Chloronydric fAecid; Hydrochloride

Product Codes: §543,3539,9535,S367,9534,9544,9529,5542,4500,5549,9530,3548
9540,9547,9545,8537 -
PRICAUTIONARY LABZLLING '

™

BRKER SArF-T-D&Ta Sustem
HEALTH FLAMMABILTY REACTIVLL CONTACT
| EX\w
STYEIRE NONE, MOGERATG STYERT

Laboratoryu Proteciive Touimment

'1 = Ne
‘ N
‘ 11 B

|58 _goar VENT PRCER

POISON! DRNGER!
CAUSES SZUEZRE BURNS

MRY B2 FRTAL IF SWALLOWED OR INRARLED
n

Do not get in eyes, on 3kin, an clothing.

Do not breathe veapor. Causes damage %o Rcsnlrato’y system (lungs),

eyes and skin., Keep in tigntly closed container. Loocsen clssure cautxously

Use uwith adequate ventilation., Wash thoroughly after handling. In case

aof spill nmeatralize uith scéa 2sh or lime and placs in dry container.
SZCTION I1 - HAZARDOUS COMAONZNTS

BN T e RERE AN EYA AR SRS A ST S AANACRASARNEMEXAT AR TS N RN CN T T RTINS N IS NN N

Cecmoagn=art % CSS Mo

Hydrschleric Acid (23° Baume) 35-20 ~78s7- Ol g

SZCTION ITI - ?T’.Y:ICHL DART

Boiling Psoint: 118°C ( 230°'%) - UVagor Pressure(mmHgl: N-A

Continusd on Page: 2 : U U D l
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SZCTION III - PHYSICAL DRTA (Continued) o,

Melting Point: -25°C (¢ -i3°F) Vapor Density(ajr=13: 1.3
Specific Grawity: 1.1S Evaporation Rate: N/R
(Hzo-l) (Sutyl Acetate=1)
Solubility(Hzo): Complets (in all proportiens) % Uslatiles by Uolume: 100 -
Appearance & Ocdar: Clear, colorless or slightly yeliow, pungent, fuming liguid.

SECTION IV - FIRE AND EXPLOSION HRZARD DARTA

Flash Point: N/ NFPS 704M Rating: 3-0-0

Flammable Limiis: Upper -~ NG % Lower - N/R %

Lxtinguisnis Medsa
Use exiinguisning mecdia appropriate for surrounding firce.

Five

.—.Sgecial Tire-Tizchiing Procsdures
-

3
Firefighters should wear proper proteciive equipment and self-contained
breathing apparatus with full facepiece eperated in positive pressure mode.
Move caontainers fraom fire area if it can be done withoui risk. Use water
to keep fire-exgosed containers cool.

Do not ge: wat=r inside containers.

Toxic Gases Praodoced .
hydrogen chloride, hydrogen gas
. — . —. ..SECTION.U. - HEALTH HAZARD DATA

PEL and TLU listed denots ceiling limit.

Threshold Limit Uaiue (TLU/T@R}: 7  mgsm> (5 pom)
Permissibls Exposcre Limit (PZL): 7 mgsm> (3 tom)

!

c
ul

an
o o0 o

D
D
LC

(cral-rattitl)(mgrkg) - 900

Texicity:

[

(ipr-mouse) (mg/kg) -~ 40

(inhl-rat-iH) (ppm) - 31

w

Continued on Page: 3
- | . goal
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SECTION III - PHYSICAL DATA (Continued)

Melting Point: -25°C ( =-13°F) Uagor DensityCair=1): 1.3
Specific Graviiy: 1.1§ Evaporation Rate: N/R
(HZO-IJ (Butyl Acetate=l)
Sclubility(HZO): ' Complets (in all proportisns) % Uclatiles by Uolume: 100
Ropearancs & Oécor: Clear, colorless or slightly yeliou, pungent, fuming liguid.

SEZCTION 1IU - FIRE RAND EXPLOSION HRZARD DRTA

Flash Point: N/A NFPR 704M Rating: 3-0-0
Tlammable Limits: Upper - N/R % Lower - N/A %

Fire Txtingygishing Media
Use extinguishing mecia agvropriate for surrounding

i)

4
ire.

.—Special Fire-Tichting Proc=dures

Firefighters should wear proper proteciive equipment and self-contained
breathing apparatus wiih full facepiece operated in positive pressure mode.
Move containers from fire area if it can be done withoui risk. Use water
to keep fire-exposed containers cool.

Do nat get water inside containers.

1 Firs § Ex: i =
May emit hydrogen gas upon contact with metal.

Toxic Gases Produced )
hydregen chloride, hydrogen gas

* . —=: ..SECTION.U. — HEALTH HARZARD DRTA

a—

PEL and TLY lisied denots ceiling limit.

Threshold Limit Ualue (TLU/TUR): 7 mg/m3 (3 pom)

Permissible Exposcre Limit (PEL): 7 mg/m3 (s pcom)

Toxicity: Ldg, (oral-rakit) (mgrkg) -. 9400
LD:g (ipr-mouse) (mgrkg) - e
LCs, (inhl-rat-iH) (ppm) - 3124

Continued an Fage£ 3 :
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H3880 -02 | Hydrochloric Acid Page: 3
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SECTION U -~ HEALTH HAZARD DATA (Continued)

-

Carcinogenicity: NTP: Mo IGRC: No 2 List: No 0SHR reg: No

EZ ts 0f Querexposqre
Inhalation of vapaors may cause pulmonary edema, circulatory system
collapse, damage 1o upper respiratory sysiem, ccllapse.

Inhalation o0f vapors may cause coughing and difficalt brsathing.
Liguid may cause severe burns to skin and eyes.

Tﬁg-stzon is harmful and may be fatal,.

Ingesticn may cause severe burning of moutih and stomach.

Ingestion may caus= nayusea and vomiting.

Rouotes Of Tntry

ingestion, inhalation, skin contacit, eye contact

Emergercu and Ti-st Gid Procedures
CALL A PEYSICIR
If swallowsd, do NOT induce vomiting; if conscisces, give water, milk, or
milk of magnesia.
If inhaled, remove to fresh air. If not breathing, give artificial
resgiraticn. If breathing is difficualt, give oxygen.

in case of contact, immediately flush eyes or skin uzth plenty of water fcr
at least 1S minutes while remaving contaminated clothing and shoes.

Wash clothing before re-use.

SECTION UI - RERCTIUITY DATA

RS AA RSN E T ESIAEAE A E N E S R NN SR E N A E S SR AN EEE SR N USSR ARAASAAS SN T ERERNARR NS N

Stability: tabdle Hazardous Polymerization: Will mot occur
Conditions to Augid: heat, moisiure
Incompatibles: most comman metals; water, amines, metal oxides,

acstic anhydride, propioclactsne, vinyl acetate,
mercaric sulfate, calcium phesghide, formalidehyde,
alkaiies, carbonates, stirong bases,

sulfuric acid, chlorosulfenic acid

rt

s: hydragen chlaride, hydrogen, chlorine

()

Decompesition Frodu
EESEEAEEREAaMESEAEZEREERSEN

S"CTION UI1 - SPILL AND DISPCSAL PROCEZDURES

- Steps to be taken in the esuent of a s3ill or discharge
Wear self-cantained breathing apparatus and full groteciive clothing. top
leak if you can do so without risk. Uentilats arsa. Neutralize spill with
sgda ash ¢r lime. With clean shovel, carefully placs matsrial ints cl=an,
dry container and cover,; remgve from area. Flesh spill ar=a with water.

Continued on Page: 4
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H3880 -02 Hydrochlarie fcid ' Page: 4
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SECTION UII - SFILL AND DI3POSAL PROCZDURIS (Cantinued)

J. T. Baker NeutrasorbR or NeutrasolR “"Low MNa-" acid neutralizers
are recommended for spills of this product.

Dispose in accordancs with all eapplicable fecdesral, state, and local
envirommental regulations,

EPA Hazardous Waste Number: D002 (Corrosive Waste)
. SECTICN UIII - INDUSTRIAL PROTEZCTIUI EQUIPMENT )
Uentilation: Use general or local exhaus:t ventilation to mest
TLU requirements.

Respiratsry Pratecticn: Respiratory protection reguirse
concentration exceseds TLU. At n
to 100 pom, a chemical caririd T
acid cartridge is reccmmendsd. &Shov
a self-contained breathing apparazi

Eye-sSkin Protection: Safety goggles and face shield, uniform,
protective suit, acid-resistant gloves are
recommended.

SECTION IX - STORAGE AND HANDLING PRECARUTIONS

SAF-T-DATA' Storage Color Code:  White

Svecial Precaations

Keep container tightly closed. Store in corrosion-proof arza.
Isclate from incompatible materials.
Do not stare near oxidizing materials.

7" SECTION X - TRANSPORTATION DARTA AND ADDITIGNAL INFORMATION

I Y P Y E P A XY 2 F YT IR R E L AR A RRE RSP EEESREEE RS R RRE R R RS SRR LR R E B R bl Kt

DOMESTIC (B.C.T.)

Proper Shipoing Name Hydrochloric acid

Hazard Class Carrassive material (liquid)
UN/NA _ UN178S

Labels CORROSIUVE

Reportable Quantity 5000 L=S.

INTERNATIONAL (I.M.0.)

Proper Shipping Name Hydrochloric acid, sclutisn
Hazard Class 8

Coniinued an Page: 3
resd *  gool
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H3880 -02 Hydrochloric Acid ) Page: §
Effective: 08/07/88 - ’ Issued: 12/17/88

SECTION X - TRANSPORTATION DATR AND ADDITIONAL INFORMATION (Continued)
UN/NA . UN1789 ‘
Labels CORROSIVE

N7R = Nat Applicable aor Net Ruailable

The information published in this Material Saf=ty Data Sheet has been compiled
from cur experience and data presented in variocus technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. e reserve the right to revise
Material Safety Bata Sheets periodically as new information becomes available.
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222 RE2 SCHOCL LAMS PHILLIPSSURGy MeJe. 03855 SAFETY DATA
_@_‘_L__’L_f_‘mg i _.-?.‘t"HQUR EMERGINCY TZLZPHCONE #(Z01)859-2151 SHEET . _
CHEMTREC #(300) 424-3150
MNMATIJMAL RZSPCMSE CSNTEZR 212301 4%24-3302
- §4040 -02 SGUIUH‘HYCR0X1359 SCLUTIANS PAGE: 1
... FEFFECTIVE: 08/28/36 ISSUED: 09/24/87

-t ST S ———— > S W WD TE R S S W TSI e e o S S A S S S S S S o ——— S T — . S W W T e b S D o e i A T S T et W gy
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PRODUCT NAME:
FORMULA:

SOOIUM HYDROXIDE, SCLUTICNS
MAQH IN H29 -

FORMULA WT: 40.00

CAS NC.: - -

NIJSH/RTECS NOe: 54900000 -
CGMHCON SYNMOMYMS: CAUSTIC SODA sSgQLUTISH

PRCCOUCT CODES: 5635+ 5636+ 5533, 5434

A E—— —— — — it P T — — ——— S et Y T e T T - T — —— S T - D W . T — —  — — — —— W T - ——— SO A W T WS TR S W v me
23~ 8+ + 2 3>+ Pt &+ B 2+ S b PPt S PR P P P P P

 ——— —— S e D T D A i W T T Y S —— — o A W T . T O o S S o Sl D Y P s S A N S W A T W D et T - — — " — T T Y W wm
P — S+ R > Pt P b R e R g

2. . BAKER SAF=T-DATA(TM) SYSTEM
HEZAL TH—~ 2- MODERATE —
s FLAMHABILITY -0- NCNE
S REACTIVITY- -1 SLIGHT
COMTACT- ——=3=~————SZVE3S

LASCRATCORY PROTZLCTIVE ZQUIPMENT 4

) GOGGLES & SHISLDy LA3 CZAT £ APRGMs VEINT HCOZOs PROPER GLOVES
PRECAUT ICNARY LABEL STATSHENTS
SCOIUM HYCRCXIDE - .- 1310-73-2

- — A S . — S — T M — T S T S -t — D " — —— D Np Tt S T At ? D WD T M e Y S S S R i D S AN D W A S T AR SR NS TE Smmw o=
33—t -—F+ 2 -t > A 2 3 P+ a2 PP 2P R R gl 2

SECTION TIIT - PHYSICAL DATA

. —— ——— > T T A S T . S —  — ——— T - AP e o A S S = D e G P G G W WS T TR B W T e Mmoo T

- ==

- S oo mm— —— —
535 —F >+t P+ >+t P+t T4 P 2+ R 4 2

VAPOR PRESSUPRES(MMHGI: N/A

"I BCILING POINT: N/ A
=+ MELTING POINT: M/A VAPIR DENSITY(AIZ=l)}: N/A
ST o "COMTIMUEG OM PAGE: 2 B T oy
S4040 -Q2 SOCIUYM HYDROXIDE, SCLUTIONS PAGE: 2
. EFFECTIVE: G3/28/36 ISSUED: 09/24/87
S EC T ORI T =P HYSICAT S TACoNTINuESY -
==="‘—===========================g=="-u:-'=====———=---_-—_--—-_—__================
SPECIFIC GRAVITY: M/A ZVAPCRATICY RATE: N/A
(H20=1) (3UTYL ACSTATE=1)
SCLUZILITY(H2T): CSHPLETS (IN ALL PRCPORTISHS) % YOLATILSS 3Y VCLUMZ: >93
 APPSARANCE € ODSR:  COLORLESSs ODORLESS LIGUID. :
s SECTION IV - FIRE AND EXPLAOSION _BAZIABC. CATA _ .
. - FLASH PCINT: , M/A NFPA TC&M RATING: 3-0-1
1. FLAMMASLE LIMITS:. . UPPSR =~ M/A.%_ _LOWSR=M/A% . _ . __
FIPS =XTIMGUISHING MEDIA
JSE EXTINGUTISHING MSDIA APPROPRIATE FIR SURRCUMIING FIRE.
SPECIAL FIRE-FIGHTING PRICESURES _
FLO20 WITH WATZR, OO MOT SPLATTER OR SPULASH THIS MATSRIAL.
UNUSUAL FIRZ & EXPLCSICH HAZARCS ,
REACTS WITH MOST HETALS TC ©R0CUCS HYDROGIM SAS, WHICH CAl FORM AN
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SSCTION Vv = HSALTH HAZARD DATA

TOXICITY TEST RZSULTS ANS SAFZTY AMD HEALTH EFFECTS ARE SASED GN THE SOLUTE.

THRESHOLD LIMIT VALUE <9TLV/TWHA): 2 S/M3 { PPM)
PERIMISSIZLE EXPISURE LIMIT (pP3L): 2 MG /M3 { PPNMI
TOXICITY: LOSC (IPR-MCUSE) (AG/KS) - 40
CARCIMIGENICITY: NTP: 0 IARC: 1O Z LIST: N2 QSHA REG: NG

EFFECTS OF QVERSXPUSURES :
INHALATION OF VAPIPS MAY CAUSE SEVERE IRRITATICN QR SURNS CF TH:Z
S RESPIRATORY SYSTcHd, PULMONARY EDEMAs QR LUNG INFLAMMATION.
- LIQUID 4AY CAUSZ 2URNS TS SKIN AND EYSSe
C LIQUID MAY CAUSE PESAMANENMT EYE DAMAGE.
INGESTION 4AY CAUSS SEVERE BURNING GF MCUTH AMD STIMAL:
IMGESTION MAY CAUSES NAUSZA AMD VOMITING.
TARGET Q2GaAlS
EYSSs SKIMy RISPIZATORY SYSTEM

: COMTINUZD 3N 2AGTE: 3 . *
S4040 ~-02 S3CIUM HYOROXIDE, SCLUTIONMS PAGE: 3
EFFECTIVE: 9J3/28/36 ISSUED: 09/24/87

- — — — . M T S P TP S - T D A S e e D S w S M D G Y= D A W e S T e D S S S e e T S W8 S I e R R e S . et e —
32 A -3 —8 53 3 3+ E I+ F 2+ PRS2 P+ + P2 P L B+ B P I R+ L 2+ 22+ 0 PP P P+

SZCTION Vv - PEALTH HAZARD DATA [CONTINUED)
MEDICAL CONCITIONS GENZFALLY AGGRAVATED SY SXPJSURE
M3NE IDERNTIFIEC.

ROUTES CF ENTRY

INHALATIZN, INGCISTION, EYE CIMTACT, SXIN CCHTACT
EMERGENCY AND FIRST AIZ PROCEDURES

CALL A PYYSICIAN. : )
IS SWALLOWECs CO NCT INDUCEZ VOMITING; IF LCOMSCIZUS, CIVE LARGE AMQUNTS OF
WATZR. FOLLOW WITH DILUTED VINEGAR, FAVUIT JUICE CR WHITES OF EGGSy BEATEN
WITH WATZR. IF INHALED, REMCVE TC FRESH AIR. IF NOT EBREATHIMNGe GIVE
ARTIFICIAL RZESPIRATICMN. IF BREATHING IS DIFFICULT, GIVE GXYGEN. IN CASES

) f‘ OF CONTACTy IMMSIIATELY FLUSH EYES WITH PLENTY OF WATZIR FOR AT LEAST 15
S MINUTESe FLUSH SKIMN WITH WATER.
'fif? TLV LISTZD OcHOTSS CTEILING LIMIT.
e e . . e SECTION VI ~ REACTIVITY_DATA . ..
STABILITY: StTaAaLs - HAZARJOQUS PCLYMERAIZATION: WILL NOT QCCUR
INCOMPA TISLES: STRAING ACIDS, ORGAMIZ MATZIRIALSs MAST COHMMON METALS, ZINC,

ALUMINGIMy MAGHESIUM, HALCGEMATIO HYTROCARBONS

— M ——— —— —— i — T —— D 7y ey T o A e o o S S s i D o T D R i T e - W e e Ty Y M W T N W e me W =S =S MR TS T T
R T N T NS T L S R S N R S S S IS S L S S S S S S S S S R R R S S S S N S S T S S S S o R S S S S e T = eSS e ==~

STEPS TO 35 TAKEM IM THE EYSHT CGF A SPILL 232 DISCHARSGS
NEAR SILE-ICMTAINED BRAZATHING APPA2ATUS AMC SULL PPOTICTIVE CLATHING.
STAP LZAK IF YOU CAM DO SG WITHOUT RISK. VENMTILATE AREA. CARSFULLY
NZUTRALIZE SPILL 4ITH CILUTE HCL. FLUSH ARZA WITH FLOCDING AMOUNMTS OF
- —WATIR.- (USE CAUTICMS) Cm e .

: JeTe BAKSR MEUTAACIT~2(R) CAUSTIC NZUTOALIZSER I3 RECCMMEMDED FIR SPILLS

- : 35 THIS 2RIODUCT. .

s e o DISPESALAPRACEOURT i o o R ETE Tt mmmmeae e

DISFGSS IN ACCORCAMCE WITH ALL APPLICASULE FE3SRAL. STATE, AMD LOCAL
EMVIRCHMMENTAL REGULATIGNS. »
EPA YAZ AROCUS WASTE HUmM=za: 0GIZ (CORRSSIVE WASTE)




S4040Q -Q2 . SJACIUM HYCRCXINE, STLUTIIMS o . PAGE: &
EFFSCTIVE: 08/23/86 , ISSUED: 19/24/37

. . S . D B D A D it At VD D e S A . =) WGP A i D P Y D D v —— — Y > -—— . D > o i P D S D Gl SE D M .

SZCTION VIII - INCUSTRIAL P20TECTIVE EQUIFYENT
VENTILATION : USE GEMERAL C LOCAL SXHAUST VENTILATION TQ Me=T
. TLV REQUIRSMENTS

RESPIRATCRY PRGTEZCTION: RESPIRATAORY PRCTECTIZM RSQUIRZD IF AIR3OA’NE

: CONCENTRATION EXCZZ0S TLV. AT CINCEMTRATIONS uP
TC 60 PPMy, A HIGH-ZEFICIENCY PARTICULATE
RESPIRATOR IS RSCOMMSNOED. ASOVE THIS LEVSL, A
SELF-COMTAINSD BREATHING AFPARATUS IS AOVISEI.
SAFSTY GOG3SLSS AMD FACE SHIZLD, UMIFORMe

PROTSCTIVE SUIT, RUSSER GLCVES ARE RSCOMMENDED.
H

ABOVE 1 PPMys A SSLF-CONTAINED BR=A
APPARATUS IS AJVISED.

EYS/SKIN PROTSCTICM: SAFETY GCGGLES AlS FACE‘SHIELD9 UNIFGRM,
PROTEZCTIVE SUIT, 2REPSP GLOVES ARZ RECOMMENCED.
SEITIOH IX - STCRAGE AND HANDLING PRECAUTICNS

—— A S —— — — T  — — P} T T B i D e S D S S A T e oy T A P D - —— —— - Wy P TR e W e e a2 T I

B 3 3 -3 — 8313 3 i o+ 5+t xS+ 2 2 2 P2 53 - > B+ + > 2 4 3PP+ P 2 B Rl o

SAF-T-JATA(TM) STORAGE ZOLCR CQTE: “WHITE STRIPS

SPECIAL PRECAUTIOCNS
KS 22 CIONTAINER TIGHTLY CLCSED
ISCLATE FRIM INTCMPATIZLEZ MAT

o —— o S S ot A s S S T W it o WD T T T e A o A e S = R S o D S P e mw We e e Sm esew MR AR v == LS R TS M e I I T
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CCRATSIDN-PATCF ARZA.

SECTIZN X — TZAMSPCRTATIGM CATA AMD ADCITIGNAL INFIRMATICM
DOMESTIC (DeJeT.1
PROPEA SHIPPIMNG MNAME SOOIUM HYDRTCXIDE, SOLUTION
- HAZARD CLASS ‘CORRISIVE MATERTAL (LIGUID)
- UN/NA UN1232
LABELS CORROSIVE
REPORTASLE QUANTITY 1000 LBSe.

INTERMATIONAL (TeMoCuel

PRCPER SHIPPING MANE SQDIUM HYCRAOXIDE, STLUTISN
HAZARD CLASS ‘ 8

.:f;"_;AVAILASLE--_Jﬁ.T.-SAKER HAKES- NG -HARRALTY 32 PC2RZSEMTATI O ASCUT=THS-. _--

TTURA : UNISZS

LASELS - CORROSIVE

N/A = HCT APPLIZABLE R HOT AVAILASLE '

THE IMFCRMATION PUZLISHED IM THIS MATERTAL SAFSTY GATA SHEST HAS 3EZEN CIMPILED
FROM JUR EXPERISNCE AND DATA PRESENTED IM YARIJUS TECHMICAL PUSLICATIONS. IT
IS THE USER'S-RESPOMSIZILLTY-TO CETERMIMNE THE SUITASILITY OF .THIS TMFOIRMATIOHN
FOR THE ADGPTIZM OF MECSSSARY SAFITY PRECAUTIONS. WS RESZAVE THE RIGHT TO
REVISE MATERIAL SAFETY CATA SHESTS PSRICOLZALLY AS MEW INFIRYATIGCH BECOMSS
ACCURACY OR COMPLETEMESS MOR FITNESS FCR PURPOSE GF THE TMFCAMATIGY CONTAINED
HEREIN. COPYRISHT 1987 J.T. BAKER INC.

-— LAST PAZZ -- ;
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JTBaké‘r 222 Rac Schoct Lane Phitlicsoure, N.J. 08863
ole 24-Hour Emergancy Teleghone - (2011 £233-2151
® Chemtrec » (800) $24-9300
Nalional Response Center # (800) 223-3302

-

$8234 -02 Sulfuric RAcid Page: 1
Effective: 09-08/886 . Issued: 12-12/88
SECTICN I - PRODUCT IDENTITICATION

3 Product Name: Sulfuric Acid )

- Formula: H SO,

..§ Farmula Wt: 95.08 o

K CAS No.: 07554-93-95 ..

~{ NIOSH/RTECS No.: WSS500000 - - o
3

3 Comman Synonyms: O0il of Uiiricl o
:d Product Codes: 5030,9651,9875,5340,9679,9687,5674,9686 ,9694,9581,9638, 967
9 . S432,5137,5635,4802,5634,5623,5643,9680,5374 .
i ‘ PRICAUTIONARY LABILLING : S

S

POISON! DANGEIR!
BEARMFUL IF INHRLED
CAUSES SEZVERE BURNS ) -
MARY BE FRTAL IF SUGLLOHED
.o . REACTS UIOLENTLY WITH WATER.
Do ndt get in eyas, on skin, on clothing. ’ . s

Dc not breathe vapor. Keep in tightly closed container. Loosen closure R
cauticasly. Use with adeguats ventilation. UWash thor oughly after
handling. 1In case of spill neutralize with soda 2sh or lime and places in

dry container, . -

Y P P I L P P R P P P T P R RS PR R R LI EE PR RS SRR R R 2 8 8 B B Rkl
SECTION Il - HAZARDOUS COMPONZENTS

Component s CRS No. .

Sulfuriec RAcid ) §0-100 - 768§4-33-3

Continuesd on Page: 2 '
) | 0001 -
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222 Red Scnool Lane _Philtasdurg. N.J. 03365
2¢-Hrour Emergency Taiephone - (201) 838-2151

] Chemtrec # (800) 424-3300
Nalignal Response Center ¥ (800) 424-8802

S8234 -02 " Sulfuric Acid Page: 2
Effective: 09,0886 : - Issaed: 12/17/85 .
SECTION III - PHYSICAL DRTA i
LT TR A ESRREE R 2 ¢ L L ALY EREL R A 3 TR R Y FTRI TS RYTR S EES S F B L S R 2 L L L & § 3 S,.‘.,..
Boiling Pcint: 327°C ¢ 821°F) . Uapor Pressure(mmig): <0.3
Melting Pcint: -2°C ( 28°8) Uapor Density(air=1}: 3.4 »
Specific Gravity: 1.84 Zvaporation Rate: <1 }'
(H20~1) (Buiyl Acetate=1T ~
So~lubility(320) Complete (in all proportions) % Uclatiles by Uolume: N/R s
Rppearance & Ocdor: Clsar, colorless to light yellcs, cily odorless lxqu‘d

SECTION IU - FIRE AND EXPLOSION ERZRRD DARTA

Flash Pcint: N/R . NFPR 704M Rating: 3-0-2 W .

Flammable Limits: Upger - N/R % Louer - N/& %

Fire Zxtinguishing Mecia
Use dry chemical or carbon dioxide. Do not use watier. =

.Special ¥ ir;--*a*“*nc Proc=durss

Firefighters should uear proper protective eguipment and self-contained

bresathing apparatus with fall facepiecs operat-d in positive pressure mode.

Do not get water inside containers.

F)

ngsgal Tire & Txclosion ¥ ds

Reacts with most metals to produce hydrogen gas, which can form an

explosive mixture with air.

A violent exothermic reactiion occurs with water. Sufficient heat

may be praoduced to ignite combustible materials.

oxi b e
. -=»s-Sulfur dioxide - et - -

SECTION U - HIZIALTH HARZARD DARTA

Threshold Limit Ualze (TLU/TWARY: 1 mg/m3 ( Som)

Permissible Exposcrs Limii (PEL): 1 mgsm> ( ppm)

Tyxicity:‘ Ldg, (ora.l-vra.t)(mg/kg) ' -o= 2148

Carcinogenicity: NTP?: No IARC: No 2 List: No OSHR reg: No
Cantinued on Page: 3
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- 222 Red Schoal Lane . Phintyshurg, N.J. 08363
JIBaker 2¢-Hour Emergancy Teleohone - (201) 859-2151

Chemtrec # (800) 424-9300

® National Resoonse Center ¥ (800) 424-3802
$8234 -02 Sulfuric Reid Page: 3
Effective: 0S/08/86 . Issued: 12/172/38

SECTION U - HEALTH HRZARD DATR (Continaed)

LR R X L 2 ERESELEEIR TSI EYEE I YIS YL 2 3 38 2 R R Y ¥ R ¥ R R X Y T 3 3 3 R L 2 8 0 % 8§ Foue,
- -

Effects of Quer=xnaosqre
Inhalation of vapors-may cause severe irritatisn of the respiratory system.

Liguid may cause severe burns toc skin and eyes.

Ingestion is harmful and may bs fatal. - ——
Ingestion may cause nausea and vomiting. .
Ingestion may cause severe burns to mouth, throat, and sicmach. May have

aduerse effect on kidney function and may be fatal.
Chronic overexpcsur: may re=sult in lung damage.

HMedjical Cond:i s Genezrally Rgoravated By Zxsosure

on, ingestion, eye contact, skin contact

Emergency and FTirst Aid Praocedures
CALL A PHEYSICIAN
If swallecwed, do NOT inducs vomiting; if conscisus, give water, milk, or
milk of magnesia,

If inhaled, remouve to fresh air. If not breathing, give artificial
respiraticn.,  If breathing is difficalt, give oxygen.

In case of contact, immediately flush eyes or skin with plenty of water for
at least 1S minutes while remcving contaminated clothing and shoes.
Wash clothing before r=-ase. ’

SECTION UI - RERCTIVITY DARTA

Stability: tanle Hazardous Polymerization: Will not occur
Conditions ta Auaid: mogisturs, heat
Incompatibles: water, most common metals, organic materials,

. . M strong reducing agents, combustible maierials,

sirong bases, strong oxidizing agents

Decompesition Froducts: oxides of sulfar
WAEEEEEEEERARA TS AR RN AN E NI ERAAS IR A NS E RS RN B ES AR T R AR AT AN AN EEEEAIEE N AANERNEE A RSN EREE
SECTICN VUII - SPILL AND DISPCSAL FROCZDURES

P L ER SRS ERL LR EESEESLEELLELEEEEEEEZSI TR ELEREESESARIIES EES S EEFESFEELE L & L F L K E X balkd

Stepcs to be taksn in the svent of a spill or discharce

Bear self-contained oreathing apparatus and full proteciive clothing.
-... Stcop l-ak if yod. can do.sc. without risk. DO NGT use watier.

Neairalize spill and/or washings with soda ash or lime.

With clean shovel, placs material into clean, éry container and cover.

Move container(s) from spill area.

R R . .
J. T. Bakar Neuirasorb or Neutrasol "Low Na*" acid neutralizers

.Continued on Page: 4
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JTZBaker 222 Red Schsat Lane PHilliZSburg, N.J. 083863

24-Hour Smergency Telephone ~ (2C1) 8332151
Chemtrec ¥ (800) 424-3300

S National Response Center # (800) 424-8802
sa3234 -02 Sulfuric Acid Page: 4 i
Effective: Q09-/08/86 - . Issaed: 12/17/88 100

SECTION UII - S?ILL AND DISPQSAL PROCZDURZIS (Continued)

ars recommended far spills of this product.

“j;zg;gl QIQQEQQ'Q .

. Dispase in accordancs with all applicable federal, state, and local
environmental regulatians, - -

EPAR Hazardous Waste Number: D002, D003 (Corrosive, Reactive Wastie)
SECTION UIII ~ INDUSTRIAL PROTECTIUZ ZQUIPHMENT )
-----.-----.-----------------.-----------------.-----.-----------------------.-'
Centilation: Use general or local exhausti ventilation to mest
TLY requirements.

Respiratory Proisction: None required where approgriate ventilation
ccnditions exist. If the TLU is exceeded, a2 self-
contained breathing apparatus is advised.

Eye/Skin Protsctiion: Safety goggles and facs shiszld, aniform,
' protective suit, rubber glovss ars rescommended.

SECTION IX - STORAGZT AND HANDLING PRICAUTIONS

M

T : -
SAF-T-DATA Storage Colar Code: White
peci recautions
Keep container tightly clased. tore in corrosisn-procf arsa.
Keep containers ocat of sun and away from heat. .

SZCTION X - TRANSPORTATION DATA AND ADDITICNAL INFORMATION

DOMESTIC (D.O.T.)

Proper Shipping Name Salfuric acid

Hazard Class Corrosive material (ligquid)
UN/NR UN1838

Labels CORROSIVE

Repartable Quantity 1639 L2S.

INTERNATIONQL (T.M.0Q.)

Proper Shipping Name Sulphariec acid
Hazard Class 8

UN/NR -... UNig3g0

Labels . CORROSIVE

N/A = Not Applicable or Noi Available

The informaition published in this Material Safsty Daia Sheet has been compilad

Cantinued on Page: S .
stimed on Pages S ggQy




ﬂ ‘ J. 1. DEAKES Lniemical Lo.
. 222 Red School Lane Philticsburg, N.J. 08865

T Baker : 24-Hour Emergency Telephone - (201) 859-2151

) V° ~—Chemrec # (800 4249300

National Response Canter # (300) 424-8802

wes poX

dodetd
L

1 S8234 -02 Sulfuric Reid Page: S
‘] Effective: 09/08/86 7 : Issued: 12/17.88
:‘ from our expen.ence and data presented in varicus technical publications. It is
Y  the user's responsibility to determine the saitability of this information for

<] the adoption of necessary safety precauticrns. e reserve the right to revise
2] Haterial Safety Data Sheets pericdically as new information becomes available.
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N3660 -02 Nitric Recid Fage: 1

Effective: (09,1088 . issued: 12-17-/886
SZCTION I - PRCDUCT IDENTITICATION

Product Name: itriec Rcid

tormula: HNO3

Formula Wt: 63.01
CAS Nao.: 7€37-37-2 -
NICSH/RTECS No.: QUSZ7S000
Common Synonyms: Hydrcgen Nitrats; #Rzotic Rec:id
vaduct Codes: 4801 ,9605,5502,359€,5806,9801,9557,9600,5113,5816,5371
PRECAUTIONARRY LARBEZLLING

BAKER SAF-T-DETA'  Susiem

' FOISON! DANGER!
STRONG OXIDIZEZR - CONTRCT WITH OTRER MATIRIAL MAY CAU3Z FIRE
LIQUID AND UAPOR CAUSZ SZUEREZ BSURNS - MAY BE fATAL IF SWALLOWED
HRAMEUL IF INHALED AMD MARY CAUSE DELAYZD LUNG INJURY
SPILLAGE MAY CAUSE FIRE OR LIBERATE DANGEROUS GAS
Keep from contact with cloihing and other combustible materials. Do not
store near combustible materials. Do not get in eyes, on skin, on clothing.

Do’ not’ breaths vapar. Keep in tightly closed container. Use with adeguate
ventilation. In case of fire, use water spray, alcohol foam, dry chemical,
or carbon dioxide. ~rFlush sgill area with waterssray. :

R X BB L L L LEREREEESE EEESEAELEEESEEEEEEEEEEEE L ELEE RS ESE SRS FEREEIEE S R 2 R E R £ 8 £ 2 J
SZCTION LI - HAZARDCUS COMPCIENTS

AL E S EL P EESLESELEEEELEREREES SIS LEEEEE RS EE AL ESEEEEE ISR ST ETEIEE IR R R £ £ 2 £ §

Ccmpcnent k3 C32S No.
Nitric Reid : 65-73 7857-37-2

Continued on Page: 2
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c 2V Ram [~ - 3mc
JTBaker R

Te - - - e Ye = * -ca\ ‘~ :
V3 Cremuec = 153G <5<-53500

_Nauans! Resacnse Center ¢ (800) 222-£302

N3860 -02 Nitrie Rcid
Effective: 08/10/88 -

Issued:

T LI SRR

Fage: 2
12-172/88

SECTION III - PHYSICAL DATR

Beiling Point: 121°C ¢ 2S0°F)
Meliing Point: -42°C ( -44°F)
Specific Gravity: 1.241
(H20-1)
Solubility(HZO): Complets (in all proportiaons)
Ropearancs & Odor: Colorless liguid, with choking

Uapor Pr

essure(mmigl:

Uapor DensiiyCair=11l:

Zvapar
(Bu

% Uolat

edor.

ation Rate:

tyl Acstate=1l)

NAR

iles by Uolume: 100

"SECTION IU - FIRE AND EXPLOSION ERZARD

Flash Point: N/R NE?R 2
Flammable Lim:iis: Upger - NJA % Lower - N/R %
Fire Extincuishina Mecia

Use water sgray.

Soeci fire-Fichting 2rocedures

DATA

043M Rating:

3-0-0 ORY

Firefighters shcald wear proper protective eguizment and self-contained

bresathing apparatcs with full facepiece operated in positive pressure maode.
Move exposed containers from fire area if it can be
Use water to keep fire-expcsed containers cool; do not get uwater insicde

containers.

‘Unusgal Tire & Txplosign Hazards

done uithout

Strong oxidizer. Contact with other material may cause fire.

Toxic Gases Produced
nitrogen oxides, hydrogen gas

risk.

TTTTTSECTION'U WHEALTH HGZQRD BRTA

Thareshald Limit Ualue (TLU/ WA : S mg/m3 2
Shcrt-Term Exgosure Limii (STEL): 10 mg/m> (4

Z)¥: S mg/l'n-3 2

Permissible Zxpasare Limii (P
Carcinagenicity: NTP: No IARC: Na Z List:

Effects of Quer=xpgosarse -

som)

Na

0SaA reé:.No

Inhalation of wvapors may cause nausea, vomiting, lightheadsdness or

Continued on Page:
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N3660 -02 ' Nitric Acid Page: 3
Eéfective: 09,1086 S [ssued: 1271736
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SECTION U - KEIALTH HARZARD DATR (Continued)

Y - I E R FE Y P Ry R R P R T T I P R I Y Y I I P Y Y S I F T E T R Y FTYTESESECERESRE TR RICSRESEL R R 8 0 L 0 2 2 B R ¥ J

headache. . o
Inhalation of vapors may cause severe irritation of the resspiratory system.
Inhalation ¢f wapors may cause coughxng, chest pains, difficulty breathing,

@r unconsciousness.
Cantact with liguid or vapor may cause severe irritation or burns of the
skin, eyes, arnd mucous membranes. -

Ingestion may cause severe Burns ta mouth, throat, and sitomach. May have.
adverse =ffect on kicdney function and may be fatal.

Ingestion is harmful and may be fatal. .
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Emergencuy and Tirst S
CALL R FHYSICIAN. )
I?7 suallowed, ca NOT induce vomiting; if conscicus, give wster, milk, or
milk of magnesia. o

if innhaled, remove to fresh air. If not breathing, give artificial
respiration. If breathing is difrficult, give oxygen. -

In case of contact, immediately flush eyes or skin with plenty of water for
at least 15 minutes wnile remaving contamxnated clothxng/aﬁd shoes .

iash clothing befaore re-ase.

 EESRMENEEN X ERESEARE AR EE C RN I EE R I A E R I I T A E A A S N RN E I AN ECE NN T TS RN T SEENETRNERN SRR N

SZCTION UI - REACTIVITY DRT

Stability: Stable . - Hazardous Polymerization: Will not occur
Conditions to Auvcid:- heat;, light, moistare . -
Incompatibles: . stirong bases, combustible materials, -
- strong reddding "dgents, alkalies; most common metals,
organic materials, alcohols, carbides

Decompesitian Productis: oxides of nitrogen, hydrogen - -
E X S X L R E S R ES ER 8 Bk ekt R R R R B L R RS EEEELEEELEEREESFESTERSEL RS ERES EE R E B _E L k3
SZCTION UII - SPILL AND DISFOSAL FRCCZIDURES
EE IR ARSI RS R EEERE S ZFEELEFE RS REE R R SRR R SRR EER YRS FEFYERERES SRR S E X F 5 F 2 R 2 4

Ste=ps tc Ve ftaken in the event of a spill or discharge
Jear self-contained brsathing apparatus and full proteciive clothing. Sisp
leak if you can do so uwithout risk. Uentilate area. Neuiralize spill with
soda ash or lime. With-clean shovel, carefully places matsrial into cleanj;
ry centainer and cover; remove from area. [lush spill arsa with water.
ep combustibles (wood, paper, oil, etc.) away from soilled material.

7\ 0.

. . 2 R . .
J. T. SBaker Neutrasorh'’ or Neutrasal  “Lou Na+" acid neuiralizers
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ZCTION UII - SFILL AND DISPOSAL PROCZIUERZS (Continued)

are recommended far spills of this product.

1 edur .
Dispose in accordance with all applicable federal, staie, and local
environmental regulations.

EPR Hazardous Waste Nuamber: D002 (Corresive Jaste)

SECTION UIII - INDUSTRIAL PRCTECTIUZ EZQUIPMENT

Uentilation: ‘ Use general or local exhaus:i ventilaltion to meet
TLU regquirements,

. 1

Respiratory Protection: Respiratory protection reguired if airborne

’ concentration excesds TLU. At concsniraticns up

to 100 ppm, a chemical cariridgs resgirator with
acid cariridge is recommendsd. ARbove this level,
a self-contained breathing acparatus is advised.

Eye/Skin Protection: Safety goggles and face shield, uniferm,
protective suit, acid-resistant glaouves are
recommended.

SECTION IX ~ STORAGE AND HANDLING PRECARUTICKS

R AN S I RS E NN AR A EEE S AN S I A AN EE N A AR AN S RN R R R T e I T X N A TN AR AIEARATT TR LTI RT IR N

SAF-T-DATA'" Storage Color Code:  Yellouw

Special Precaptions’
Keep container tightly closed. tore separately and away from flammable

and combustible materials.

SECTION X - TRANSFORTATION DATA AND ARDDITIONAL INFORMATION

:DOMESTIC ¢(D.Q.T.1

Proper Shipping Name Nitriz acid (over 40%) Paison - Inhalation Hazard
Hazard Class Oxidizer

UN/NR UN2031

Labels OXIDIZZR, CORRCSIUE

Reportable Quantiiy 1000 L2S.

INTERNATIONAL (T.M.0.)

Proper Shipping Name . Nitric acid
Hazard Class 8
UN/NR UN2031
Labels CORROSIVE
Continued on Page: S
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The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in varicus technical publications. It is
the user's responsibility to determine the suitability of this infarmation Ffor
the adoption of necessary safety precautions. Wle reserve the right to revise’
Haterial Safety Data Sheets periodically as new information becomes available.
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YILING PGENT: B2 C (172 F) . VAPOR PRESSURE (MuYG): 33
(AT 748 MM HG) (z0 ¢) -
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P Chemtrec = {800} 424-9300
V' National Resaanse Canter # {800) 324-3802
PE401 -02 ' 2-Propencl Page: 1 .
Issued: 12/17/86 .

Effective: 05.,0S./88 -

SECTION I - FRCOUCT IDENTIFICATION

Product’ Name! 2-Propancl '

Farmalat Ci; CHOHCH

Formula Wt: 60.10

CAS No. 1 00067-63-0 ‘ -

KRIOSH/RTECS No.: - NT80S000

Cammon Syncnyms: Iscpropanal; Iscprapyl Alcohol; IPR; sec-Propancl;; ™ ~ :
Dimethylcarbinol

Product Codes: £6:0,9083,9088,533%,908S,8079, 9089 ,$084,5373,9081,9082

PRECAUTICNARY LABELLING

& AE-T-DATA

ustem

GARNING |
FLAMMABLE . . -
CARUSEZS IRRITATION
HARMEFUL IF SUALLOWED OR INHALED
Keep away from heat, sparks, flame. Ruoid contact with eyes, skin, clecthing. _
- Ruoid. breathing vapcr. Keep in tightly clesed container: -Use wuith_

adequate ventilation. Wash thorougn y after ha.ndl:.ng =< In case of Fu‘e,
ase alcohal foam, dry chemical, cariaon diocxide - water may be ineffective.

Flash spill area with water spray.

i SECTION II - EAZARDOUS COMPONENTS

3 €8s No_.

gmponent 2
3 2-Propancl ] $0-~100 67-63-0
-2 Propanel -~ L . —280=100___67-63=0 _
o Continued on Page: 2 U U D l




V A Je. 1. DaAanc: it tanrwme — — . o
N maker 222 Rec Scnioot Lane Philliosburg, N.J. 08865 Rt
? - 2-Hour Emergency Teiecnone- (261 853-2151

k| VO : Chemtrec ¥ (§00) 424.3300
’ . Nationz! Resaanse Caater # (800) 424-8802
e o -
P640l -~02 2-Propancl Page: 2
Effective: 09-/05/88 ) : : Issued: 12/17./88

SECTION II - HARZARDOUS COMPONENTS (Caontinued)

---'--..---.-------.--------------------q.----.--------.--.--..--.----...-‘.----- .
2-Prapancl 90-140 67-63~0 =

SECTION III - PHYSICAL DATA

Boiling Point: 82°C ¢ 18Q°F) Uapor Pressure(mmHg): 323
Melting Paint: _ =89°C ¢ -128°'E) ’ ..Uapar Density(air=1): 2.1
Specific Gravity: 0.79 ' Evaporetion Rate: 2.88

(xzo-u . ) (Butyl ficetate=~i)
Solabilityer,03: Complete (in all properiians) % Uolatiles by Uoleme: 100
Appearance & Odor: Liguid with slight odor of rubbing alcshol.

SECTION IU - FIXRZ AND EXPLOSION ERZARD LATA

flash Point (Clcsed Capl: 12°C «( S3°F3 . NFPFR 704aM Rating: 1-3-0
Flammakle Limits: Uppger - 12 % Lower - 2.0 %
4 ishing Medi

Use alcchcl foam, dry chemicel or carbon digxide.
(Water may be ineffective.)

Cpeci ira-Fighting Procedurss .
Firefighters should wear proger protective equipment and self-contained
breathing apparatas with full facepiece cperated in positive pressare mode.
Move containers from fire area if it can be done without risk. Use water
to keep fire-exposed containezs coal.

,.,' 1 ‘

. Uagpors may flow along sur faces to distant ignition scarces and flesh back.

" -.Closed containers exposed ts heat . may explode. Caontact aith strong
oxidizers mey cause fire.

Toxic Gases P ad
carben maoroxide, carbon dicxide

--------------.--------..------.-'----.------.----.--‘---.--..------------‘

SECTION U - HEZALTH HRZARD DARTA

Threshold Limit Uslae CTLU/TUAY: 980 mg/m® (400 pgm)
Short-Term Expescre Limit (STEL): 1225 mg/m> (500 ppm)

Permissible Expesare Limit (PEL): 920 mg/m> (400 ppm)
Caontinued oan Page: 3 U U U 1
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P6401 -02 ' | 2-Prapancl Page: 3
Effective: 09,/0S-88 ; Issaed: 12/12/86

SECTION U - HEALTA HAZARD DARTAR (Continaed)

—

Toxicity: r‘DSQ (oral-rat) (mgrkg) . - S8s0
: LDSO (ipr-mouse) (mg/kg) - 933
LDg, (oral-deg)(mg/kg) = 6150 _
LDSO (skn-rabbit) (g7/kg) ) - 13 - —
Carcinogenicity: NTP: No "IARC: Na Z List: Ne 0SHR reg: Nc
ffects 0f Overex iz

Uapors may be irritating to eyes, ncse and throet.

Inhalation of vapors may cacse headache, nacsea, vomiting, dizziness,
drousiness, irritation of respiratory iract, and loss of consciousness.
Liguid may be irritating te skin and eyes. Prolonged skin contaci may
result in éermetitis. Eye csntact may result in temporary ccorneal damage.
Substance is readily absorked t'nrough the skin.

Inges ion may cause nacses, vcm...:.nc:, headaches, dizziness,
gasirointestinal irritation. .

izcal Conditicons Generalluy Scgravate u Exrco e
NMcne Identified

Rontes Of Entruy
inhelation, ingestion, skin centact, eye contact

mergency and Fi-st Qi rocedores

CALL A PHYSICIAN. -
If swallowed, if consciocus, give la.rge amounts of water. Induce vcaiting.

If inhaled, remcve to fresh air.” If not breathzng, give artificial
respiratian. If breathing is difficalt, give oxygen.

In case of contact, immediately flush eyes uzth plenty af water for at
least 1S minates. Flash skin with water.

OHUESESSESMESEENNENG A SN N SEGIaEENESSNCEESENYESENE SN TESSU SN ENEEMECESSENNIENSSSESESEEE NN LN
-

- . SECTION UI - RERCTIUITY DATR

Stability: Stable -~ Hezardoas Polymerization: Will not occur
Conditions tg Ruoid: heat, flame, other scurces af ignition
Incompatibles: o strong oxidizing agents, alaminum, strong acids,

nitric acid, sulfuric acid, haloegens,
active halegen compounds

Decomposition Prodgcts: carbon mongxide, carbon dioxide

SECTION UII - SFILL AND DISPOSAL PROCEDURES

.Steps to be taken in the event of a s3ill discharge

Wear suitable protective clothing. Shut off ignition sources; nao flares,

Continued an Page: 4
0001



ﬁ J. T. Baker Chemical Co.
’ 222 Red SChOol Lane Phillins . N.J. 08865

24-Hour Emergency Telecnone - (201) 2151

V‘ _ Chemtrec * (800) 424-9300
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SECTION UII - SPILL AND DISPOSAL PROCEDURES (Cantinued)"
--------.---------.-----------‘---.-----“-----------..--.----.-------.--..-----
smoking, ar flames in area. Stop leak if you can do sc without risk. Use
water spray te reduce vepors. Take up with sand or cther non-cdmbastible

absorbent material and place into container for later disposel. Fiesh
area with water. :

J. T. Baker SoluaorbR solven: adsorbent is recomended
for spills of this product.

Dispase in accordance with ell applicable federal, state, and locel
enviromnmental regulations. . &

EPR Hazardous Wasie Number: D001 (Ignitable Wastie)

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
Uentilation: Use generazl or lccal exhe.us ventilation to mest
TLU reguirsments. :

Respiratory Protection: Respiraizrcy pretection reguired if airbormne
' conceniraiion exceeds TLU. At csncentrations cp

to 1000 gom, a chemicael cariridge respirator with
organic vagcr cariridge is recommended. Rbove

: this leue-, 2 self-contained breathing apgarzics
is reccrmsnded.

Eye/Skin Proteciicn: Safety goggles, aniform, apron, batyl rubber

* ) gloves ars recammended.

Y TPt P Y T P Y Y PP YT YT T YIRS EE YT Y S R RSP R R S 3§ 32 & 0 8 % 3 0 O 3% 3 2 % 8 £ £ £ R E R 0 B R B B B B F L R ¥ 2 B B R 3 R _BJ
SECTION IX -~ STORAGE AND KANDLING PRECARUTIONS

SAE-T-DATAL

Storage Color Ceode: Red

scizl P agtion
Bond and ground containers uhen transferring liquid. Keep containes
tightly clcsed Store in a czol, dry, uell-ventlla.ec’. Flamma.bl- ligquid

storage are=z.

SECTION X - TRANSPORTATICN DATA AND ADDITIONAL INFORMATION

4 DOMESTIC ¢(D.0.T.3

% Proper Shipping Name Iscpraopancl
Hazard Class Flammable liquid
UN/NA ) UN121S
Labels . FLAMMABLE LIQUID

Cortinued on Page: S 0 U U l




A . J. I. Baker Loemucal wo. -
222 Red Schoal Lane Philtiosburg. N.J. 08865

JI Baker . * 24-Hour Emergency Teleohoné - (ZJ1) 858-2151
) A “Chemirec # (8001 4249300
. - National Response Center # (800) 424-8802
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SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (Cantinued)

INTERNATIONAL ¢I.M.0,)

—

Proper Shipping Name Iscpropancl

Hazard Class 3.2 '

UN/NAR : . UN1218 . . === -
Labels FLAMMAELE LIQUID

N/A = Not Applicable or Nat Available

The information published in this Material Safety Data Sheet has been compiled
t is

from our experience and data presented in varicus technical publicaticns.
the user's responsibility to deiermine the suitability of this informatien for —
the adoption of necessary safety grecaations. We reserve the.right ta revise

Material Safeiy Data Sheets pericdically as neuw information becomes available.

-

-- LAST PAGE -- '
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PUBLIC HEALTH Lyme
FACT SHEET Disease

Massachuserts Department of Public Health, 150 Tremont Street, Boston, MA 02111

What is Lyme Disease?

Lyme Dissase is an Infectious disease caused by bacteria that are spmad by tiny infected ticks. Both people and
animals can be Infected by Lyme tick bites. Lyme Diseasa can be serious If it Is not treated, but it is not fatal.

Where is Lyme Disease found?

Lyme Dissase can be found all over the United States, but it is most common along the east coast, the Great Lakes, and
the Pacific Northwest

In Massachusetts, Lyme ticks are most often found in the coastal areas, Islands, and the Connecticut River Valiey in the
westemn part of the state. The disaasa is most likely to be spread between late May and early autumn, when ticks are
most active. .

How Is Lﬁne Disease spread?

Lyme ticks cling to plants near the ground in brushy, wooded, or grassy places. ‘The ticks, which cannot jump cr fly,
climb onto animals and people who brush against the plants. Very young ticks (called larvae) pick up the bacteria that
cause Lyme Disease by biting infected animals, such as field mics. The bite of older ticks (called nymphs) can pass the
Infection along to the next host '

Lymeticks are so ﬁnythét the larvae are no bigger than the period at the end of this sentencs. The ticks live for two years,
during which they can infect wild and domestic animals as well as pecple. }

ACTUAL SZE
e mon  terae Sun

- 0w
Lilb LohiLdol

ONE INCH

Not all ticks carry Lyme Disease, and even being bittan by a Lyme tick does not necessarily mean that you will get the
diseasa. The tick must be attached for at least 24 hours {0 pass on the bactaria, 8o removing the tick promptly wm cut
down your chances of becoming infected.

What are the symptoms of Lyme Disease?

Earty stage: The first symplom of Lyme Disease is usually — but not always — an unusual rash where the tick bit. (Otten
the tick isn't even noticed, and it drops off before the rash appears.) The rash firstappears anywhere from three Caystoa
month after the bite. ft starts as a small red area then spreads out, often clearing up in the canter 50 it looks like a donut.

Cther skin signs include buming or itching, hives, redness of the cheeks and under the eyes, and swollen eyelids with
bloodshot eyes. Flu-like symptoms such as fever, headache, stitf neck, sore and aching muscles and pmts. fatigue,

sore throat, and swollen glands are also common in the early stage of Lyme Diseass.

Thesa symptoms often go away by themsalves after a few weeks, but the person remains infected. Without meduu
treatment, about half the infected people will get the rash again in other places on their bodies, and many will deveiop
more serious problems later. Treatment with antibiotics clears up the rash within days and often prevents later
problems.

Later stages: Three major organ systems — the joints, nerves, and heart — can be affectsd months after the tick bite,
although symptems usually show up within four to six weeks. People with Lyme Disease can develop late-stage
symptoms even if they never got the donut- shaped rash.




About 60% of pecple with untreated Lyme Diseass get arthritis in their large joints, usually knees, eibows, and wrists.
The arthritis can move from joint 1o joint and become chronic. -

About 10% to 20% of people who don't get treatment develop nerve problems. The most common symptoms are severe

headache and stitf neck, tacial paralysis or other cranial nerve palsies, and weakness o pain (or both) in their hands,
arms, feet and/or legs. These symptoms can last for weeks, often shifting from mild to severe and back again.

About 6% to 10% of people who don't get treatment develop heart problems, such as inflamed heart muscles or erratic
heart beats.

How Is Lyme Disease dlagnosed?

Lyme Diseasa is easy to diagnose when someone gets the donut-shaped rash. It is much harder to diagnose without the
rash because other symptoms mimic other disaases, like filu. To heip diagnose thesa cases, doctors can ask the
Massachusaetts Departrent of Public Health or other labs to test their patient's biood for antibodies to the Lyme

Dissass bacteria.

How Is Lyme Disease treated?

Lyme Diseasa can be treated with antibiotic pills if itis diagnosed earty. Tetracycline seems to work best. Childrenunder
saven are given penicillin instead because tetracycline can stain their permanent teeth. Other antibiotics can be pre-
scribed for people who cannot take tetracycline or penicillin. Prompt treatment of early symptoms can prevent
later and more serious problems.

How can you prevent Lyme Disease?

The only known way to get Lyme Disease is from the bite of an infected tick. The best ways to prevent Lyme Disaase are
to know where these ticks are found, avoid thess piacas, and promptly remove the tick if you do getbitten. f youliveinor
visit a high-risk area, follow these tips:

* Don't walk barelegged in tall grass, woods, or dunes where ticks may live.

* I you do walk in these places, wear a long-sleeved shirt, long pants, high socks (with pants tucked tightly into the
socks), and sneakers. Light colors will help you spot ticks on your ciothes before they reach your skin.

¢ Use insect repellants}made with DEET (check the label) on your ﬁkim and the ones made with permethrin on
your ¢iothes,

s Check for ticks every day. Their favorite placas are on the legs, thighs and grom. in the annplts. along the hairfine, and

in or behind the ears. The ticks ars tiny, 50 look for new “freckles.”

* :ro remove a tick, use tweezers to grip the body firmly and pull it straight out. #f you mustusa yoﬁr fingers, protect your
fingertips with a plastic bag or a tissue and wash your hands afterward. Put antiseptic on the bite.

"~ Drown the tick in alcohol or kerosene. (Never leave these liquids whare children can reach them.)

* Know the symptoms of Lyme Dissass. If you have been someplacs likely to have ticks between May and early
sutumn and you deveiop Lyme Disease symptoms — especially i you gct & donut-shaped rash — see a doctor
right away. Earty treatmaent can prevent later problems.

Whaere can you get more Information?

Your local board of hsatth
Listed in the telephone book under local government

Massachusetts Department of Public Health
Division of Epidemiciogy (617) 522-3700, x420 or 425

May 1890
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If you need further information regarding accident reporting, please call the
Boating Safety Infoline, 800-368-5647.

Rendering Assistance

The master or person in charge of a vessel is obligated by law to provide
assistance that can be safely provided to any individual in danger at sea. The master or
person in charge is subject to a fine and/or imprisonment for failure to do so.

EQUIPMENT REQUIREMENTS

The Coast Guard sets minimum safety standards for vessels and associated
equipment. To meet these standards some of the equipment must be Coast Guard
approved. "Coast Guard Approved Equipment" has been determined to be in compliance
with USCG specifications and regulations relating to performance, construction or
materials.

Personal Flotation Devices

PFDs must be Coast Guard approved, in good and serviceable condition, and of
appropriate size for the intended user. Wearable PFDs must be readily accessible,
meaning you must be able to put them on in a reasonable amount of time in an emergency
(vessel sinking, on fire, etc.). They should not be stowed in plastic bags, in locked or
closed compartments or have other gear stowed on top of them. Throwable devices must
be immediately available for use. Though not required, a PFD should be worn at all times
when the vessel is underway. A wearable PFD may save your life, but only if you wear it.

All recreational boats must carry one Type I, II, IIl or V PFD (wearable) for each
person aboard. For Type V PFDs to be counted they must be used according to their
label requirements. Any boat 16ft and longer (except canoes and kayaks) must also carry
one Type IV (throwable) PFD.

When available, Coast Guard Approved Inflatable PFD's will be authorized only
for adults.

Child PFD requirements

Some states require that PFDs be worn by children of specific ages under certain
conditions. Check with your state boating safety officials. Federal law does not require
PFDs on racing shells, rowing sculls and racing kayaks; state laws vary.

Remember, PFDs will keep you from sinking, but not necessarily from drowning.
Extra time should be taken in selecting a properly sized PFD to insure a safe fit. Testing
your PFD in shallow water or guarded swimming pool is a good and reassuring practice.



Types of PFDs

A TYPE I PFD, or OFF-SHORE LIFE JACKET provides the most buoyancy. It is
effective for all waters, especially open, rough or remote waters where rescue may be
delayed. It is designed to turn most unconscious wearers in the water to a face-up
position. The Type I comes in two sizes. The adult size provides at least 22 pounds
buoyancy, the child size provides at least 11 pounds buoyancy.

Off-Shore Life Jacket

A TYPE Il PFD, NEAR-SHORE BUOYANCY VEST is intended for calm,
inland water or where there is a good chance of quick rescue. This type will turm some
unconscious wearers to a face-up position in the water. The turning action is not as
pronounced and it will not tum as many persons to a face-up position under the same
conditions as a Type L. An adult size device provides at least 15 % pounds buoyancy, a
medium child provides 11 pounds. Infant and small child sizes each provide at least 7
pounds buoyancy.

Near-shore Buoyancy Vest

A TYPE III PFD, or FLOTATION AID is good for calm, inland water, or where
there is a good chance of quick rescue. It is designed so wearers can place themselves in a
face-up position in the water. The wearer may have to tilt their head back to avoid turning
face-down in the water. The Type III has the same minimum buoyancy as a Type II PFD.
It comes in many styles, colors, and sizes and 1s generally the most comfortable type for
continuous wear. Float coats, fishing vests, and vests designed with features suitable for
various sports activities are examples of this type PFD.

Flotation Aid



A TYPE IV PFD, or THROWABLE DEVICE is intended for calm, inland water
with heavy boat traffic, where help is always present. It is designed to be thrown to a
person in the water and grasped and held by the user until rescued. It is not designed to be
worn. Type IV devices include buoyant cushions ring buoys, and horseshoe buoys.

Throable Device

A TYPE V PFD, or SPECIAL USE DEVICE is intended for specific activities
and may be carried instead of another PFD only if used according to the approval
condition on that label. Some Type V devices provide significant hypothermia protection.
Varieties include deck suits, work vests, board sailing vests, and Hybrid PFDs.

A TYPE V HYBRID INFLATABLE PFD is the least bulky of all PFD types. It
contains a small amount of inherent buoyancy, and an inflatable chamber. Its performance
is equal to a Type L, 11, or IIl PFD (as noted on the PFD label) when inflated. Hybrid
PFDs must be worn when underway to be acceptable.

Water Skiing, PWC's and PFD's

A water skier is considered on board the vessel and a PFD is required for the
purposes of compliance with the PFD carriage requirements. It is advisable and
recommended for skiers and PWC (Personal Water Craft) riders to wear a PFD designed
to withstand the impact of hitting the water at high speed. "Impact Class" marking on the
label refers to PFD strength, not personal protection. Most states require skiers and PWC
riders to wear PFD's while underway.

For the CME, all boats must be equipped with a wearable PFD for each person on
board. There must be a minimum of two PFDs even if there is only one person on board
(one wearable PFD and one Type IV). Boats 16 feet and over are required to have a
minimum of two wearable PFDs plus a Type IV.

Visual Distress Signals

All vessels used on coastal waters, the Great Lakes, territorial seas, and those
waters connected directly to them, up to a point where a body of water is less than two
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DRILLING SAFETY GUIDE

The Drilling Safety Guide has been prepared through the
combined efforts of member delegations of the Diamond Core
Drill Manufacturers Association (DCDMA), the National Drilling
Contractors Assoclation (NDCA) and the National Water Well
Association-Drill Rig/Heavy Equipment Products Group (NWWA)
and is published by the International Drilling Federation for the
benefit of the drilling industries.

This guide contains suggested safety procedures. It is not
intended to set forth any standard industry procedures or require-
ments. This manual Is to be used as a guideline for the safe
operation of drilling equipment. IDF, DCDMA, NDCA, NWWA,
their officers, and members deny any liability for any injury to peo-
ple or property that may occur even if these procedures are
properly followed. Further, the IDF, DCDMA, NDCA, NWWA, their
officers, and members do not accept responsibility for the com-
pleteness of the guide or the applicability of the statements or
procedures to the use of all drilling machines and tools in all envi-
ronments. Many aspects of drilling safety cannot be expressed
in detail and cannot be met by mechanical means; drilling safety
can only be accomplished with the exercise of intelligence, care,
and common sense.

COPYRIGHT 1985,
Revised 1991
International Drilling Federation
COLUMBIA, SC.
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DRILLING SAFETY
"~ GUIDE

1. An Introduction To Drilling Safety

The organization for which you work is interested in your
safety. Your employer cares about your safety not-only when you
are working on oraround adrill rig, but also when you are travel-
ing to and from adrilling site, moving the drill rig and tools from
location to location on a site, or providing maintenance on adrill
rig or drilling tools. This safety guide is for your benefit. Failure
to heed the safety procedures contained in this manual could
result in serious injury or death.

KPRRTLOLT .
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Every drill créw should havea designated safety supervisor
who has the authority to enforce safety on the drilling site. Arig
worker's first safety responsibility is to obey the directions of the
safety supervisor.
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2. Govemmental Regulations

All local, state, and federal regulations or restrictions, cur-
rently in effect or effected In the future, take precedqnée over the
recommendations and suggestions which follow, Government
regulations will vary from country to country and from state to
state.

3. The Safety Supervisor

The safety supervisor for the drill crew will, in most cases,
be the drill rig operator. The safety supervisor must:

* Consider the “responsibility” for safety and the “authority”
to enforce safety to be a matter of first importance.

+ Be the leader in using proper personal safety gear and set
an example in following the rules that are being enforced on
others.

* Enforce the use of proper personal protective safety equip-
ment and take appropriate corrective action when proper per-
sonal protective safety equipment is not being used.

¢ Understand that proper maintenance of tools and equipment
and general “housekeeping” on the drill rig will provide an en-
vironment that will promote and enforce safety.

* Before drilling is started with a particular drill, ensure that
anyone who operates the drill has had adequate training and is
thoroughly familiar with the drill rig, its controls, and its
capabilities.

* Inspect the drill rig at least daily for structural damage, loose
bolts and nuts, proper tension in chain drives, loose or missing
guards or protective covers, fluid leaks, damaged hoses, and/or
damaged pressure gauges and pressure relief valves.

¢ Check and test all safety devices, such as emergency shut-
down switches, at least daily and preferably at the start of adrill-
ing shift. Drilling must not be permitted until ali emergency shut-
down and warning systems are working correctly. Do not allow
any emergency device to be bypassed or removed.

* Check that all gauges, warning lights, and control levers are
functioning properly and listen for unusual sounds each time an
engine is started. o '

¢ Ensure that every drill rig worker is informed of safe operat-

Ing practices on and around the drilf ri

- worker with a copy of th 9. Provide every drill rig

@ organization’s drilling operations safety

?lwanual, and'when appropriate, the drill rig manufacturer’
ons and maintenance manual. Ensure that eve
reads and understands the'safety manual.

s opera-
ry employee

.

new worker in drilling safety and observe
progress towards understanding safe operating

* Carefully Instruct a
the new worker's
practices.

* Assess the mental, emotion
each worker to perform the assig

manner. Remove any worker from th
physical capabilities mi o Cim\ alte whose mental and

coworkers. ght cause injury to the worker or

* Ensure that a first-ald kit

properly maihtained, are on
vehicle, '

* Be well trained in and capable of using first-aid kits, fire

extinguishers, and
crew members. all other safety devices and equipment. Train

al, and physical capability of
ned work in a proper and safe

and a fire extinguisher, which are
e}lach drill rig and each additional
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* Maintain a list of addresses and t"elephone- numbers of -

emergency assistance units (ambulance services, police,
hospitals, etc.) and inform other members of the drill crew of the
existence and location of the list. . :

i

4. Individual Protective Equipment

For most geotechnical, mineral, and/or groundwater drill-
ing projects, indlvidual protective equipment must include a
safety hat, safety shoes, safety glasses, and close-fitting gloves
and clothing. The clothing of the individual drill rig worker is not
generally considered protective equipment; however, the
worker's clothing should be comfortable but must be close fit-
ting, without loose ends, straps, draw strings, belts or otherwise
unfastened parts that might catch on some rotating or transiating
component of the drill rig. Rings and jewelry must not be worn
during a work shift.

* Safety Head Gear. Safety hats (hard hats) must be worn by
everyone working or visiting at or near a drilling site. All safety
hats must meet the requirements of ANSI Z89.1. All safety hats
must be kept clean and in, good repair with the headband and
crown straps properly adjusted for the individual driil rig worker
or visitor.

e Safety Shoes or Boots. Safety shoes or boots must be worn
by all drilling personnel and all visitors to the drill site that observe
drilling operations within close proximity of the drilf rig. All safety
shoes or boots must meet the requirements of ANSI Z41.1.

* Gloves. All drilling personnel must wear gloves for protection
against cuts and abrasions that could occur while handling wire
rope or cable and from contact with sharp edges and burrs on
drill rods and other drilling or sampling tools. All gloves must be
close fitting and not have large cuffs orloose ties that can catch
on rotating or translating components of the drill rig.

» Safety Glasses. All drilling personnel must wear safety
glasses. All safety glasses must meet the requirements of ANSI
2871, '

s QOther Protective Equipment. For some drilling operations, the
environment or regulations may dictate that other protective
equipment be used. The requirement for such equipment must
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tne management ot the dnJumg orgfamza-
rvisor. Such equipment might include

face or ear protection or reflective clothi il
or ref ng. Ea
must wear nolse-reduc 9. Each drill rig worker

fit gy

Ing ear protectors when appropriate.

When drilling is performed in chemicall i

N ¢ . y or radiologically con-
taminated ground, special protective equipment and cloything
may, and probably will, be required. The design and composition

of the protective equipme

nt and clothing must be determined

jointly by the management and the client who
j ) requests the driil-
ing services, and under some circumstances, with the concur-

rence of a health and safe

ty professional.
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5. Housekeeping On and Around the Drill Rig

The first requirement for safe field operations is that the
safety supervisor understand and fulfill the résporpSibility for
malintenance and “housekeeping” on and around the drill rig. The
safety supervisor must:

« Provide suitable storage locations for all tools, materials, and
supplies so that these items can be convenlently and safely
handled without hitting or falling on amember of the drill crew
or a visitor.

* Avoid storing or transporting tools, materials, or supplies
within or on the mast (derrick) of the drill rig, unless designed for
this purpose.

* Stack pipe, drill rods, casing, augers, and similar drilling tools
in orderly fashion on racks or sills to prevent spreading, rolling,
or sliding.

* Place penetration or other driving hammers at a safe loca-
tion on the ground or secure them to prevent moverment when
not in use.

« Keep work areas, platforms, walkways, scaffolding, and other
accessways free of materials, debris, obstructions, and
substances such as ice, grease or oil that could cause a surface
to become slick.or otherwise hazardous.

* Keep all controls, control linkages, warning and operation
lights and lenses free of oll, grease, and/or ice.

» Store gasoline only in a non-sparking, red container with a
flame arrester in the fill spout and having the word “gasoline”
easily visible.

6. Maintenance

Good maintenance will make drilling operations safer. Also,
maintenance must be performed safely. The following points are
essential to safety:

» Wear safety glasses when performing maintenance on adrill
rig or on drilling tools. - SCRLEENEE N

¢ Shut down the drill rig engine to make repairs or adjustments
to adrill rig or to lubricate fittings (except repairs or adjustments
that can only be made with the engine run ning).|Ta§<e'pmcautlons
to prevent accidental starting of an engine during maintenance
by removing or tagging the ignition key.

42

* - Block the wheels or lower the leveling jacks or both and set
hand brakes before working under a drili rig.
- *» Reledse all pressure on the hydraulic systems, the drilling
fluid system and the air. pressure systems of the drill rig — when
possible and appropriate. — prior to performing maintenance. In
other words, reduce the drill rig and operating systems to a “zero
energy state” before performing maintenance. Use extreme cau-
tion when opening drain plugs and radiator caps and other
pressurized plugs and caps.

* Donottouch an engine or the exhaust system of an engine

following its operation until the engine and exhaust system have
had adequate time to cool.

WARNING

MAINTENANCE
"IN PROGRESS

RO NOT STAR]

* Never climb the mast (derrick) to do maintenance or make
repairs. Lower mast, stop engine and deenergize rig before start-
ing maintenance or repair on mast.

¢ Never weld or cut on or near a fuel tank.

* Donotuse gasoline or other volatile or flammable liquids as
a cleaning agent on or around a drill rig.

S P .
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* Follow the manufacturer's recommendations for applying
the proper quantity and quality of lubricants, hydraulic oils and/or
coolants. ' . S '

¢ Replace all caps, filler plugs, protective guards or panels, and
high pressure hose clamps and chains orcables that have been
removed for maintenance before returning the drill rig to service.

7. Hand Tools

Since there are almost an infinite number of hand tools that
can be used on or around adrill rig and in repair shops, there are
an equal number of instructions for proper use. “Use the tool for
its intended purpose” is the most important rule. The following
suggestions apply to safe use of several hand tools that fre-
quently are used on and around drill rigs:

* When atool becomes damaged, either repairit before using
it again or get rid of it.

* When using a hammer, any kind of hammer for any purpose,
wear safety glasses and require all others around you to wear
safety glasses.

¢ When using any kind of chisel or punch, for any purpose,
wear safety glasses and require all others around you to wear
safety glasses.

» Keep all tools cleaned and stored appropriately when notin
use.

e Use wrenches — not pliers — on nuts.

¢ Use screwdrivers with blades that fit the screw.

e When using a wrench on a tight nut, first use some
penetrating oil and then use the largest wrench available that fits
the nut. When possible pull on the wrench handle rather than
push on it; apply force to the wrench with both hands when
possible and with both feet firmly placed. Always assume that
you may lose your footing; check the place that you may fall for
sharp objects. !

 Keep all pipe wrenches clean and in good repair. Use a wire
brush frequently to clean the jaws of pipe wrenches. An accumu-
lation of dirt and grease can cause wrenches to slip. ‘

» Never use pipe wrenches in place of a rod-hdlding device.

¢ Replace hook and heel jaws when they becore visibly worn.

14-

(2

* When breaking too! joints on the ground oron adrilling plat-
form, position your hands so that your fingers will not be
smashed between the wrench handle and the ground or the plat-
form if the wrench should slip or the tool joint suddenly let go.

8. Clearing the Work Area

Prior to drilling, adequately clear and level the site to accom-
modate the drill rig and supplies and provide a safe working area.

45-




Do not begin drilling if tree limbs, unstable ground, or site
obstructions cause unsafe tool handling conditions.
’ 1 ) vy

9. Start-Up | P

Instruct all drill rig personnel and visitors to “stand clear”
of the drill rig Immediately prior to starting the engine.

» Make sure all brakes are set, all gear boxes are in neutral, all
hoist levers are disengaged, all hydraulic levers or air controls are
in the correct positions, and the cathead rope Is not on the
cathead before starting a drill rig engine.

+ Start all engines according to the manufacturer's manual.

10. Drilling Operations

Safety requires the attention and cooperation of every
worker and site visitor.

* Do not drive the drill rig from hole to hole with the mast
(derrick) in the raised position.

* Before raising the mast (derrick), look up to check for
overhead obstructions. (Refer to Section 11 on Overhead and
Buried Utilities.)

+ Before raising the mast (derrick), ciear all drill rig personnel
(with exception of the operator) and visitors from the areas
immediately to the rear and the sides of the mast. Inform all drill
rig personne! and visitors that the mast is being raised prior to
raising it.

o Before the mast (derrick) of adrill rig is raised and drilling is
begun, the drill rig must first be leveled and stabilized with level-
ing jacks and/or solid cribbing. Relevel the drill rig if it settles after
initial set up. Lower the mast (derrick) only when the leveling
jacks are down and do not raise the leveling jack pads until the
mast (derrick) is lowered completely.

+ Before starting drilling operations, secure, and/or lock the
mast (derrick) if required, according to the dril! manufacturet’s
recommendations.

« Do not stand on the elevated deck of a truck-mounted orall-
terrain-mounted drill rig while the drili rig Is in operation unless
necessary for special tasks and the operator has been notified.

¢ Only operate a drill rig from the position of the coptrqls.
Before leaving the area of the controls, shift the transmission

1
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controlling the rotary drive into neutral and place the feed lever

in neutral. Before leaving the vicinity of the driil, shut down the
drill engine.

* Throwing,or.drapping tools must not be permitted. Carefully
pass tools by hand between personnel or use a hoist line.

» Do not consume alcoholic beverages, other depressants, or
chemical stimulants prior to starting work on adrill rig or while
on the job.

* Ifitis necessary to drill within an enclosed area, make cer-
tain that exhaust fumes are conducted out of the area. Exhaust
fumes are toxic and some cannot be detected by smell.

+ Clean mud and grease from boots before stepping on a drill
platform and use hand holds and railings. Watch for slippery
ground when stepping down from the piatform.

* During freezing weather, do not touch any metal parts of the
drill rig with exposed flesh. Freezing of moist skin to metal can
occur aimost instantaneously.

* Drain all air and water lines and pumps when not in use if
freezing weather Is expected.

* Adequately cover or protect all unattended boreholes to pre-
vent drill rig personnel, site visitors, or animals from stepping or
falling into the hole. Cover, protect or backfill alt open boreholes
according to local or state regulations on completion of the drill-
ing project.

* Never allow “horsing around” within the vicinity of the drill
rig and tool and supply storage areas — even when the drill rig
is shut down.

* When using aladderon adrill rig, face the ladder and grasp
either the side rails or the rungs with both hands while ascend-
ing or descending. Do not attempt to use one or both hands to
carry a tool while on aladder. Use a holst line and a tool “bucket”
or a safety hook to raise or lower hand tools.

* Terminate drilling operations during an electrical storm and
move the complete crew away from the drlll rig.

An'elevated derrick platform should be used with the follow-

ing precautions:
e When workmg on a derrick platform, use a safety belt and
a lifeline. The safety belt must be at least 4 in. (100 mm) wide
and should ﬂlt snugly but comfortably. The lifeline, when attached
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to the derrick, must be less than 6 ft. (2 m)long. The'safety belt
and lifeline must be strong enough to withstand the dynamic
force of a 250 Ib. (115 kg) weight (contained W|thm the belt) faH
ing 6 ft. (2 m).

* Use asafety device when climbing to aderrick platform that
is higher than 20 ft. (6 m).

* When on aderrick platform, fasten the lifeline to the derrick
just above the derrick platform and to a structural member that
is not attached to the platform or to other lines or cables support-
ing the platform.

* When first arriving at aderrick platform, immediately inspect
for broken members, loose connections, [0ose tools, or other
loose materials.

¢ Securely attach tools to the platform with safety lines. Do not
attach atool to aline attached to one’s wrist or any other part of
the body.

¢ When working on aderrick platform, do not guide drill rods
or pipe into racks or other supports by taking hold of a moving
hoist line or a traveling block.

* Do not leave loose tools and similaritems on the derrick plat-

- form or on structural members of the derrick.

¢ Aderrick platform over 4 ft. (1.2 m) above ground surface must
have toe boards and safety railing that are in good condition.

¢ Avoid being under rig workers on elevated platforms
whenever possible.

If heavy objects must be manually lifted, exercise care to
avoid injury.

» Before lifting an object without using a hoist, make sure that
the load is within your personal lifting capacity. If it is too heavy,
ask for assistance.

» Before lifting a relatively heavy object, approach the object
by bending at the knees, keeping the back vertical and unarched
while obtaining a firm footing. Grasp the object firmly with both
hands and stand slowly and squarely while keeping the back ver-
tical and unarched. In other words, perform the lifting with the
muscies in the legs, not with the muscies in the lower back.

* |f aheavy object must be moved some distance without the
aid of machinery, keep the back straight and unarched. Change
directions by moving the feet, not by twisting the body.

18-
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* Move heavy objects with the aid of hand carts whenever
possible,

11. Overhead and Buried Utilities

Both supervisors and members of the exploration crew
must take special precautions when adrili rig will be usedon a
site or project within the vicinity of electrical power lines and
other utilities. Electricity can shock, it can burn, and it can cause
death.

* Locate, note, and emphasize overhead and buried utilities on
all boring location plans and boring assignment sheets.

* When overhead electrical power lines exist at or near adrill-
ing site or project, consider all wires to be alive and dangerous.

LESSER DISTANCES
MUST BE REVIEWED
WITH LOCAL UTILITIES.

REFER TO OSHA REG.
29 CFR 1910180
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N Watch for sagging power lines before entering a site. Do not
l!ft power lines to gain entrance. Call the utility and ask them to
lift or raise the lines or deenergize (turn off) the power.

* Before raising the drill rig mast (derrick) on a site in the vicin-

ity of power lines, walk completely around the drill rig. Determine
the minimum horizontal distance from any point on the drill rig

-20-
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to the nearest powerline when the mast is raised and/or being
raised. If this horizontal distance is less than 100 ft. (30 m), first
consult the local utility company and refer to OSHA REG 28 CFM
1910.180 before commencing operations.

+ Keep In mind that both hoist lines and overhead power lines
can be moved toward each other by the wind.

* Inorderto avoid contact With power lines, only move the drill
rig with the mast (derrick) down.

¢ |f there are any questions concerning the safety of drilling
on sites in the vicinity of overhead power lines, call the power
company. The power company will provide expert advice at the
drilling site as a public service and at no cost.

Electricity is as dangerous underground as overhead. Be
aware of and always suspect the existence of underground
utilities such as electrical power, gas, petroleum, telephone,
sewer and water:

¢ If asign warning of underground utilities is located on a site
boundary, do not assume that underground utilities are located
on or near the boundary or property line under the sign. Call the
utility and check it out. The underground utilities may be acon-
siderable distance away from the warning sign.

¢ Always contact the owners of utility lines or the nearest
underground utility location service before drilling. Determine
jointly with utility personnel the precise location of underground
utility lines, mark and flag the locations, and determine jointly
with utility personnel what specific precautions must be taken
to ensure safety.

12. Supplying Power to the Job Site

Drilling projects sometimes require around-the-clock opera-
tions and, therefore, require temporary electrical lighting. In
general, all wiring and fixtures used to provide electricity for drill-
ing operations should be installed by qualified personnel in
accordance with the National Electrical Code (NFPA70-1984) with
consideration of the American Petroleum Institute's recom-
mended practices for electrical installations for production
facilities (API-RP-500B). Lights should be installed and posi-
tioned so that the work area and operating positions are well
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'nguted witnout’ snadows or blina spots. 1he Holiowing are
specific recommendations for land-based drilling operations:

ON

OFF

* Before working on an electrical power or lighting system,
lock-out the main panel box with your own lock and keep the key
on your person at all times.

* Install all wiring using high quality connections, fixtures and
wire. Be sure that the wiring is insulated and protected with
consideration for the drilling environment. Do not use makeshift

.22
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wiring and equipment.

¢ Place all lights positioned directly above working areas in
cages or similar enclosures to prevent ioose or detached lamps
or vaportight enclosures from falling on workers.

« Install lights'$o as to eliminate glare or “blind spots” on tools,
ladders, walkways, platforms, and the complete working area.

s Locate and guard electrical cables to prevent damage by drill-
ing operations or by the movement of personnel, tools, or
supplies. ~

* Use only three-prong, U-blade, grounded type plug recep-
tacles and have adequate current carrying capacity for the elec-
trical tools that may be used.

¢ Use only electrical tools that have three-prong, U-blade,
ground wire plugs and cords.

¢ Do not use electrical tools with lock-on devices.

e Provide adequate grounding for all electrical welders,
generators, control panels, and similar devices.

¢ Provide secure protective enclosures on control panels, fuse
boxes, transformers, and similar equipment.

e Avoid attaching electrical lighting cables to the derrick or
other components of the drill rig. If this must be done, use only
approved fasteners. Do not “string” wire through the derrick.

* Do not use poles used to hold wiring and lights for any other
purpose.

» Turn power off before changing fuses or light bulbs.

e Require all workers in a drilling area illuminated with elec-
trical lighting to wear safety head gear that protects the worker's
head, not only against failing or flying objects, but also against
limited electrical shock and burns according to ANSI 2891 and
289.2.

e Allow only trained, designated personnel to operate elec-
trical equipment.

¢ Do not permit unqualified field personnei to work on or near
electric lines or devices.

13. Contact with Electricity

If a drill rig makes contact with electrical wires, it may or
may not be insulated from the ground by the tires of the carrier.
Under either circumstance, if the human body simultaneously
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comes in contact with the drill rig and the ground, electrocution-

can result, causing death or serious injury. If adrill rig or a drill
rig carrier makes contact with overhead or underground elec-
trical lines: C

* Under most circumstances the operator and other-person-
nel on the seat of the vehicle should remain seated and not leave
the vehicle. They should not move or touch any part, particularly
a metallic part, of the vehicle or the drill rig.

* Ifitis determined that the drill rig should be vacated, all per-
sonnel must jump clear and as far as possible from the drill. Per-
sonnel must not step off — but must jump off. Do not hang on
to the vehicle or any part of the drill when jumping clear.

* |fyou are on the ground, stay away from the vehicle and the
drill rig; do not allow others to get near the vehicle and the drill
rig. Seek assistance immediately from local emergency person-
nel such as the police or a fire department.

* When anindividual is injured and in contact with the drill rig
or with power lines, attempt rescue with extreme caution. If a
rescue is attempted, use along, dry, unpainted piece of wood or
along, dry, clean rope. Keep as far away from the victim as possi-
ble and do not touch the victim until the victim Is completely
clear of the drill rig or electrical lines.

* Do not attempt to administer first ald unless the victim is
completely clear of the electrical source. Begin cardiopulmonary

resuscitation (CPR) immediately if a heart beat (pulse) cannot be
detected.

14. Wire Line Hoists, Wire Rope, and Hoisting Hardware

Use wire line hoists, wire rope, and hoisting hardware only
as stipulated by the American Iron and Steel Institute Wire Rope
Users Manual.

* Visually inspect all wire ropes and fittings during use and
thoroughly inspect them at least once a week for abrasion,
broken wires, wear, reduction in rope diameter, reduction in wire
diameter, fatigue, corrosion, damage from heat, improper reev-
ing, jamming, crushing, bird caging, kinking, core protrusion,
and/or damage to lifting hardware. Replace wire ropes when
inspection indicates excessive damage, as described In the Wire
Rope Users Manual.
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¢ Thoroughly inspect all wire ropes that have not been used
for a period of a month or more.

* Install all éonnections and end fittings, which consist of
spliced eyes and varidus manufactured devices, according to the
manufacturer's specifications. Do not exceed ratmgs specmed
by manufacturer.

 |f aball-bearing type hoisting swivel is used to hoist drill rods,
inspect and lubricate swivel bearing daily to assure that the
swivel freely rotates under load.

» If arod slipping device is used to hoist drill rods, do not drill
through or rotate drill rods through the slipping device; do not
hoist more than 1 ft. (0.3 m) of the drill rod column above the top
of the mast (derrick); do not hoist a rod column with loose tool
joints; and do not make, tighten, or loosen tool joints while the
rod column is being supported by a rod slipping device. If drill
rods should slip back into the borehole, do not attempt to break
the fall of the rods by hand or by tensioning the slipping device.

* Most sheaves on exploration drill rigs are stationary with a
single part line. Never increase the number of parts of line
without first consulting with the manufacturer of the drill rig.

¢ Wire ropes must be properly matched with each sheave. |f
the rope is too large, the sheave will pinch the wire rope. If the
rope Is too small, it will groéve the sheave. Once the sheave is
grooved, it will severely pinch and damage larger-sized wire ropes.

The following procedures and precautions must be
understood and implemented for use of wire ropes and rigging
hardware:

* Use tool handling hoists only for vertical lifting of tools
(except when angle hole drilling). Do not use too! handling hoists
to pull on objects away from the drill rig; however, drills may be
moved using the main hoist of the drill if the wire rope is spooled
through proper sheaves according to the manufacturer's
recommendations.

* When stuck tools or similar loads cannot be raised with a
hoist, disconnect the hoist line and connect the stuck tools
directly to the feed mechanism of the drill. Do not use hydraulic
leveling jacks for added pull to the hoist line or to the feed
mechanism of the drill.
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. _When attempting to pull out a mired down vehicle or drill rig
carrier, only use a winch on the front or rear of the vehicle and
tsotazlsaelastfarlarsl gotssible away from the wire rope. Do not attempt

ool hoists to pull i i ]
o use pull out a mired down vehicie or drill rig

* Apply loads smooth!

B, o); 2 ure e y and steadily to minimize shock

* Avoid sudden loading in cold weather,

* Never use frozen ropes.

* Protect wire rope from sharp corners or edges.

* Replace faulty guides and rollers.

* Replace worn sheaves or worn sheave bearings.

. Eeplai: dama;(ged latches on hooks before using.

* Know the working load of th ' '
used. Never exceed t?ﬂs limit. © auipment and tackle being
* Periodically inspect and test hoist clutches and brakes.

. Knpw and do not exceed the rated capacity of mast hooks
rings, links, swivels, shackles, and other lifting aids. ’

* Always wear gloves when handling wire ropes.
* Do not use hands to guide wire rope on hoist drums.
* Following the installation of a new wire rope, first lift a light
load to allow the wire rope to adjust.
c;n g::ei\éen; conduct :rtmz ho;stlng operations when the weather
are suc at hazards t i
roporty o ach O personnel, the public, or

* Never leave a load suspended in the airw iat i
unattended. hen the hoist is

* Keep hands away from hoists, wire rope, hoisting hooks,

sheaves, and pinch points while slack is being take
g nupo
the load is being hoisted. g porwhen

* Never hoist the load over the head, bod
personnel. » body, or feet of any

* Never use a hoist line to “ride” up the mast (derrick) of a drill
rig.

* Use replacement wire ropes that conform to the dril rig
manufac‘turer‘s specifications,

15. Cathead and Rope Hoists
Follow these procedures when using a cathead hoist:
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» Keep the cathead clean and free of rust, oil and grease. Rust
should be removed from the cathead with a wire brush having
a handle. ’

» Check the cathead periodically, when the engine is not run-
ning, for rope wear grooves. If a rope groove forms to a depth
greater than 1/8 in. (3 mm), replace the cathead.

* Always use aclean, dry, sound rope. A wet or oily rope may
“grab” the cathead and cause drill tools or other items to be
rapidly hoisted to the top of the mast.

* Should the rope “grab” the cathead or otherwise become
tangled in the drum, release the rope and sound an appropriate
alarm for all personnel, including the operator, to rapidly back
away and stay clear. If the rope “grabs” the cathead, and tools are
hoisted to the sheaves at the top of the mast, the rope will often
break, releasing the tools. If the rope does not break, stay clear
of the drill rig until the operator cautiously returns to turn off the
drill rig engine and appropriate action is taken to release the
tools. Keep careful watch on the suspended tools and quickly
back away after turning off the engine.

o Always protect the rope from contact with chemicals.
Chemicals can cause deterioration of the rope that may not be
detected visibly.

¢ Neverwrap the rope from the cathead (or any other rope, wire
rope, or cable on the drill rig) around a hand, wrist, amm, foot, ankle,
legs, or any other part of the body.

* Always maintain a minimum of 18 inches of clearance
between the operating hand and the cathead drum when driv-
ing samplers, casing, or other tools with the cathead and rope
method. Be aware that the rope advances toward the cathead
with each hammer blow as the sampler or other drilling tool
advances into the ground.

¢ Neveroperate a cathead (or perform any other task around
a drill rig) with loose, unbuttoned, or otherwise unfastened
clothing or when wearing gloves with large cuffs orloose straps
or lacings.

* Do not use arope that is any longer than necessary. A rope
that is too long can form a ground loop or otherwise become en-
tangled with the operator's legs.

* Do not use more rope wraps than are required to hoist a
load.
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* Do not leave a cathead

on the drum. unattended with the rope wrapped

* Position all other hoist lin

. es to | ‘
operating cathead rope. prévent contact with the

* When using the cathead a
make sure that all threaded co
away as possible from the ha

nd rope for driving or back-driving,
nnections are tight and stay as far
mmer impact point.
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* Only operate the cathead standing on a level surface with
good, firm footing conditions without distraction or disturbance.
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16. Augeré |

Follow these general procedures when starting a boring
with continuous flight or hollow-stem augers:

¢ Start an auger boring with the drill rig level, the clutch or
hydraulic rotation control disengaged, the transmission in low
gear, and the engine running at low RPM.

¢ Apply an adequate amount of down pressure prior to rota-
tion to seat the 'auger head below the ground surface.

* Look at the auger head while siowly engaging the clutch or
rotation control and starting rotation. Stay clear of the auger.

* Slowly rotate the auger and auger head while continuing to
apply down pressure. Keep one hand on the clutch or on the rota-
tion control at all times until the auger has penetrated about one
foot or more below ground surface.

* [f the auger head slides out of alignment, disengage the
clutch or hydraulic rotation control and repeat the hole starting
process.

¢ An auger guide can facilitate the starting of a straight hole
through hard ground or a pavement.

Establish a system of responsibility for the operator and tool
handler to follow during the series of various activities required
forauger drilling, such as connecting and disconnecting auger
sections, and inserting and removing the auger fork. The operator
must ensure that the tool handler is well away from the auger
column and that the auger fork is removed before starting rota-
tion. In addition:

¢ When rotating augers, stay clear of the rotating auger and
other rotating components of the drill rig. Never reach behind or
around a rotating auger for any reason whatever.

¢ Only use the manufacturer's recommended method of
securing the auger to the power coupling. Do not use an over-
length pin or bolt. Do not touch the coupling or the auger with
hands, a wrench, or any other tools during rotation.

* Whenever possible, use tool hoists to handle auger sections.

* Never place hands or fingers under the bottom of an auger
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section when hoisting the auger over the top of the auger section

in the ground or other hard surfaces such as the drill rig plat-

form.

* Neverallow feet to get und i
i g erthe auger.section that is be‘mg
* Usealong-handed shovel to move au |
gercuttings away fro
the auger. Never use hands or feet to move cuttlnggs aw:yfr m
the auger, viem
* Do not attempt to remove earth from rotating augers. Clean

2ugers only when the drill rig Is in neutral
stopped from rotating. and the augers are

17. Rotary and Core Drilling

. LChe'c:k rotary drilling tools prior to drilling:
ub_ncate and check for frozen bearings before using

* Check drill rod ¢ i g
necessary. huck jaws periodically and replace when
* Check the capacities of hoists and sheaves against the

anticipated weight to the i
holsting loads g drill rod string plus other expected

During rotary or core drillin

' : g, follow these special
tions that involve ¢ j e
ot hucking, joint break, hoisting, and lowering

* Only the operator of the drill ri

g should be allowed to b

or.set amanual chuck so that rotation of the chuck will not oéit?
pno[r) to”removing the wrench from the chuck

* Drill rods should not be brake i ring i
with dril s ook s d during lowering into the hole

* Do not lower drilf rods into the hole with pi

: . ( : e with pipe wrenches,
" ltfhaes;g?é; gf drmtro?s Is accidentally or inadveFr)tently releae;d

,donota i

it & note, tempt to grab the falling rods by hand or

* Inthe eventof a plugged bit or other

A ‘ ) circulation bloc

relieve the high pressure in the piping and hose betwee}r:atguz’
Pump and the obstruction before breaking the first tool joint.
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¢ When drill rods are hoisted from the hole, clean them only
with awiper made of rubber or other suitable material. Do not use
hands to clean drilling fluid from drill rods.

* |f work must progress above a portable drilling fluid (mud)
pit, do not attempt to stand on narrow sides or cross members.
Equip the mud pit with rough surfaced, fitted cover panels of ade-
quate strength to hold drill rig personnel.

* Do not lift or lean unsecured drill rods against the mast.
Either provide some method of securing the upper ends of the
drill rod sections for safe vertical storage or lay the rods down.

18. Trans‘pqrting a Drill Rig

When transporting a drill rig on and off a drilling site:

¢ Allow only licensed individuals to operate the vehicle. Com-
ply with all federal, state, and local regulations.

s Know the traveling height (overhead clearance), width,
length, and weight of the drill rig with carrier and know the
highway and bridge load, width, and overhead limits. Allow ade-
quate margins and make sure that they are not exceeded.

¢ Never move adrill rig unless the vehicle brakes are in sound
working order.

* Allow for mast overhang when cornering or approaching
other vehicles or structures.

» Be aware that the canoples of service stations and motels
are often too low for adrill rig mast to clear with the mast in the
travel position.

e Watch for low hanging electrical lines, particularly at the
entrances to drilling sites, restaurants, motels, or other commer-
cial sites.

¢ Never travel on a street, road, or highway with the mast (der-
rick) of the drill rig in the raised or partiaily raised position.

¢ Remove all ignition keys when adrili rig is left unattended.

19. Loading and Unloading

When loading or unioading adrill rig on a trailer or a truck:
* Use ramps of adequate design that are solid and substan-
tial enough to bear the weight of the drill rig with carrier —
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including tooling.
* Load and unioad on level ground.
* Use the assistance of so
* Check the brakes on the
loading ramps.

co
1

* Distribute the weight on the drill ri
. g, carrier, and tools
trailer so that the center of weight is appro b

| Ximately on the center-
line of the trailer and so that some of the trailer load is transferred
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meone on the grduhd as a guide.
drill rig carrier before-approaching

to the hitch of.the pulling vehicle. Refer to the trailer manufac-
turer's weight distribution recommendations.

+.* Secure;thg.drill rig and tools to the hauling vehicle with ties,
chains; and/or load binders of adequate capacity.

[ T S |
20. Off-Road' Movement

Follow these procedures during off-road movement;

* Before moving adrill rig, first walk the route of travel, inspect-
ing for depressions, stumps, gulleys, ruts, and similar obstacles.

* Always cHeck the brakes of a drill rig carrier before traveling,
particularly on rough, uneven, or hilly ground.

* Check the complete drive train of a carrier at ieast weekly for
loose or damaged bolts, nuts, studs, shafts, and mountings.

* Discharge all passengers before moving adrill rig on rough
or hilly terrain.

* Engage the front axle (for 4 x 4, 6 x 6, etc. vehicles or carriers)
when traveling off highway on hilly terrain.

* Use caution when traveling side-hill. Conservatively evaluate
side-hill capability of drill rigs because the arbitrary addition of
drilling tools may raise the center of mass. When possible, travel
directly uphill ordownhill. Increase tire pressures before travel-
ing in hilly terrain (do not exceed rated tire pressure).

o Attempt to cross obstacles such as small logs and small ero-
sion channels or ditches squarely rather than at an angle.

* Use the assistance of someone on the ground as a guide
when lateral or overhead clearance is close.

e Set all brakes and/orlocks after the drill has been moved to
anew drilling site. When grades are present, block the wheels.

¢ Nevertravel off-road with the mast (derrick) of the drill rigin
the raised or partially raised position.

21. Tires, Batteries, and Fuel

Check tires on the drill daily for safety and, during extended
travel, for loss of air. Maintain air pressures for travel on streets,
roads, and highways according to the manufacturer's recommen-
dations. Only repair truck and off-highway tires with the required
special tools and follow the recommendations of a tire manufac-
turer's repair manual.
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If tires on all-terrain drills are deflated to'reduce ground
pressure for movement on soft ground, reinflate the tires to nor-
mal pressures before movement on firm or hilly ground oron
streets, roads, and highways. Underinflated tires are not stable
on firm ground. '
During air pressure checks, inspect for:
* Missing or loose wheel lugs.
* Objects wedged between duals or embedded in the tire
casing.
* Damaged or poorly fitting rims or rim flanges.

* Abnormal or uneven wear and cuts, breaks, qr tears in the
casing.

Batteries contain strong acid. Use extreme caution when
servicing batteries.

* Service batteries only in a ventilated area and while wearing
safety glasses.

* When a battery is removed from a vehicle or service unit,
disconnect the battery ground clamp first.

* When installing a battery, connect the battery ground clamp
last.

* When charging a battery with a battery charger, turn off the
power source to the battery before either connecting or discon-
necting charger leads to the battery posts. Loosen cell caps
before charging to permit the escape of gas.

* Spilled battery acid can burn skin and should be immediately
flushed with iots of water, If battery acid gets into someone’s
eyes, flush immediately with large amounts of water and see a
medical physician at once.

* To avoid battery explosions, keep the cells filled with elec-
trolyte, use a flashlight (not an open flame) to check electrolyte
levels and avoid creating sparks around the battery by shorting

across a battery terminal. Keep lighted or smoking materials and
flames away from batteries.

Take special precautions for handling fuel and refueling the
drill rig or carrier.

* Only use the type and quality of fuel recommended by the
engine manufacturer.

¢ Refuel in a well-ventilated area.

-34.
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* Do not fill fueltanks while the engine is running. Turn off all
electrical switches.

+ Do not $pill fuel on hot surfaces. Clean any spills before start-
ing an engine. '

* Wipe up spilled fuel with cotton rags or cloths; do not use
wool or metallic cioth.

* Keep open lights, lighted smoking ma.terials, flames, or
sparking equipment well away from the fueling area.

¢ Turn off heaters in carrier cabs when refueling the carrier or
the drill rig.

* Do not'fili'poftable fuel containers completely full to allow
expansion of the fuel during temperature changes.

* Keep the fuel nozzle in contact with the tank being filled to
prevent static sparks from igniting the fuel.

¢ Do not transport portable fuel containers in the vehicle or
carrier cab with personnel.

¢ During travel store fuel containers and hoses so they arein
contact with a metal surface. This should prevent the buildup of
static charge.

22, First Aid

Train at least one member of the drill crew, and if only one,
preferably the drilling and safety supervisor, to perfgrm first
aid. First aid must be taught on a person-to-person basu§, not by
providing or reading a manual. Manuals should only provide con-
tinuing reminders and be used for reference. Cqur§es provnqed
or sponsored by the American Red Cross ora sumlllgr organiza-
tion best satisfy the requirements of first aid training for drill
Crews.

For drilling operations it is particularly importgnt that those
responsible for first aid should be able to recognize the symp-
toms of and be able to provide first aid for electrical shock, heart
attack, stroke, broken bones, eye injury, snake bite, and guts or
abrasions to the skin. Again, first aid for these situat{qns is best
taught to drill crew members by instructors qualified by an
agency such as the American Red Cross.
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Keep first aid kit availabie and well maintained on each drill
site.

23. Drill Rig Utilization

Do not attempt to exceed manufacturers’ ratings of speed,
force, torque, pressure, flow, etc. Only use the drill rig and tools
for the purposes for which they are intended and designed.

24. Drill Rig Alterations

Alterations to adrill rig or drilling tools must only be made
by qualified personnel and only after consultation with the
manufacturer.
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tHEAT STRESS

The heat stress TLVs specified in Table 1 and Figure 1 refer to heat
stress conditions under which it is believed that nearly all workers may
be repeatedly exposed without adverse health effects. These TLVs are
based on the assumption that nearly all acclimatized, fuily clothed
(e.g., lightweight pants and shirt) workers with adequate water and
salt intake should be abie to function effectively under the given work-
in%()conditions without exceeding a deep body temperature of 38°C
(100.4°F).

Where there is a requirement for protection against other harmfu
substances in the work environment and additional personal protective
clothing and equipment must be worn, a corraction to the Wet Bulb
Globe Temperature (WBGT) TLV values, as presented in Table 2, must
be applied.

Since measurement of deep body temperature is impractical for
monitoring the workers' heat load, the measurement of environmental
factors is required which most nearly correlate with deep body tem-
perature and other physiological responses to heat. At the present
time, the WBGT Index is the simplest and most suitable technique to
measure the environmental factors. WBGT values are caiculated by the
following equations:

1. Qutdoors with solar load:
WBGT =07NWB + 0.2GT + 0.1 DB

2. Indoors or Outdoors with no solar load:
WBGT = 0.7 NWB + 0.3 GT

where: WBGT = Wet Bulb Globe Temperaturs Index

NWB = Natural Wet-Bulb Temperature
DB = Dry-Bulb Temperature
GT = Globe Temperature

The determination of WBGT requires the use of a black globe ther-
mometer, a natural (Static) wet-bulb thermometer, and a dry-bulb ther-
mometer.

Higher heat exposures than those shown in Table 1 and Figure 1
are permissibie if the workers have been undergoing medical surveil-
lance and it has been established that they are more tolerant to work in
heat than the average worker. Workers should not be permitted to con-
tinue their work when their deep body temperature exceeds 38°C
(100.4°F).

Evaluation and Control

\. Measurement of the Environment

The Instruments required are a dry-bulb, a natural wet-bulb, a
globe thermometer, and a stand. The measurement of the environ-
mental factors should be performed as follows:
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TABLE 1. Examples of Permissible Heat Exposure Threshold
Limit Values [Values are given in °C and (°F ) WBGT]*

Work Load

Work-Rest Regimen Light Moderate Heavy
Continuous work 30.0(86) 26.7 (80) 250077
75% Work —

25% Rest, each hour 30.6 (87) 28.0 (82) 259(78)
50% Work —

50% Rest, each hour 31.4(89) 29.4 (85) 279 (82)
25% Work —

75% Rest, each hour 32.2(90) 31.1(88) 30.0 (86)

“As workload increases, the heat stress impact on an unacclimatized worker is exacerbated
(see Figure |). For unacclimatized workers performing a moderate level of work, the per-
missible heat exposure TLV should be reduced by approximately 2.5°C.

A The range of the dry and the natural wet-bulb thermometer should
be =5°C to +50°C (23°F to 122°F) with an accuracy of = 0.5°C. The
dry bulb thermometer must be shielded from the sun and the other
radiant surfaces of the environment without restricting the airflow
around the buib. The wick of the natural wet-bulb thermometer should
be kept wet with distilied water for at least 1/2 hour before the temper-
ature reading is made. It is not enough to immerse the other end of
the wick into a reservoir of distilled water and wait until the whole wick
becomes wet by capillarity. The wick should be wetted by direct appli-
cation of water from a syringe 1/2 hour before each reading. The wick
should extend over the bulb of the thermometer, covering the stem
about one additional bulb length. The wick should always be clean and
new wicks should be washed betore using.

B. A globe thermometer, consisting of a 15-cm (6-inch} diameter holiow
copper sphere painted on the outside with a matte black finish or equiv-
alent, should be used. The bulb or sensor of a thermometer (range
-5°C to +100°C [23°F to 212°F] with an accuracy of + 0.5°C)

TABLE 2. TLV WBGT Correction Factors in °C for Clothing

Clothing Type Clo WBGT
Value* Correction
Summer work uniform 0.6 0
Cotton coveralls 1.0 -2
Winter work uniform 14 -4
Water barrier, permeable 12 -6

*Clo: Insulation vajue of clothing. One clo unit = 5.55 kcal/m¥/hr of heat exchange by
radiation and convection for each °C of temperature difference between the skin and

djusted dry-bulb temp [the age of the ambient air dry bulb temperature and
the mean radiant temperature, ty,={t, +1,¥/2].
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must be fixed in the center of the sphere. The globe thermometer
should be exposed at ieast 25 minutes before it is read.

C. A stand should be used to suspend the three thermometers so that
they do not restrict free air flow around the buibs, and the wet-bulb
and globs thermometers are not shaded.

°F |°C
113/45 1L
Acclimatized
—~ — « Unacclimatized
104{40 +
95 (354

ENVIRONMENTAL HEAT - WBGT

60 min /hr

~
68 |20+ ~~ 60 min /hr

n 4 + " 3
T

100 200 300 4(')0 5(')0 kealhr

400 800 1200 1600 2000 Btu/hr

116 233 349 465 580 watts
METABOLIC HEAT

Figure 1-~Permissible heat exposure TLVs for heat acelimatized and unaccli-
matized workers.

170

mmmmmmmm
WO WO Wi

mmmmm
W A W I Wk

T
& W W

m m
——
A Wi

Iy

| |

Heal Stress

D. it is permissible to use any other type of temperature sensor that
gives a reading identical to that of a mercury thermometer under the
same conditions.

E The thermometers must be placed so that the readings are repre-
sentative of the conditions under which the employees work or rest,
respectively.

Il. Work Load Categories

Heat produced by the body and the environmental heat together
determine the total heat load. Therefore, if work is to be performed
under hot environmental conditions, the workload category of each job
should be established and the heat exposure limit pertinent to the
workload evaluated against the applicable standard in order to protect
the worker exposure beyond the permissible limit,

A The work load category may be established by ranking each job into
fight, medium, or heavy categories on the basis of type of operation:

1. light work (up to 200 keal/hr or 800 Btu/hr): e.g., sitting or
standing to control machines, performing light hand or arm
work,

2. moderate work (200~350 kcal/hr or 800-1400 Btu/hr): e.g.,
walking about with moderate lifting and pushing, or

3. heavy work (350-500 kcal/hr or 1400~ 2000 Btu/hr): e.g., pick
and shovel work.

Where the work load is ranked into one of said three categories, the
permissible heat exposure TLV for each workload can be estimated
from Table 1 or calculated using Tables 3 and 4.

B. The ranking of the job may be performed either by measuring the
worker’s metabolic rate while performing a job or by estimating the
worker's metabolic rate with the use of Tables 3 and 4. Additional
tables available in the literature(1~4) may be utilized also. When this
method is used, the permissible heat exposure TLV can be determined
by Figure 1.

. Work-Rest Regimen

The TLVs specified in Table 1 and Figure 1 are based on the
assumption that the WBGT value of the resting place is the same or
very close to that of the workplace . Where the WBGT of the work area
is different from that of the rest area, a time-weighted average value
should be used for both environmental and metabolic heat,

The time-weighted average metabolic rate (M) should be deter-
mined by the equation:

M1xt1+M2Xt2+...+Mnth

ALM =
t1+t2+...+‘n

m




Thermal Stress
TABLE 3. Assessment of Work Load

Average values of metabolic rate during different activities.

A. Body position and movement kcal/min
Sitting 0.3
Standing 0.6
Walking 2.0-3.0
Walking up hill add 0.8

per meter (yard) rise
Average Range

B. Type of Work kcal/min kcal/min

Hand work light 04 02-1.2
heavy 0.9

Work with one arm light 1.0 0.7-2.5
heavy 1.7

Work with both arms light 1.5 1.0-35
heavy 2.5

Work with body light 35 2.5-15.0

moderate 5.0
heavy 7.0
very heavy 9.0

where My, My...and M, are estimated or measured metabolic rates for
the various activities and rest periods of the worker during the time
periods ty, tp...and t, {in minutes) as determined by a time study.

The time-weighted average WBGT should be determined by the
equation:

WBGT; X 1y + WBGT, X tp + ... + WBGT, x t;
L+t + ..+

Av. WGBT =

where WBGT,, WBGT, ... and WBGT,, are calcuiated values of WBGT
for the various work and rest areas occupied during total time periods
and ty, to ... and t, are the elapsed times in minutes spent in the corre-
sponding areas which are determined by a time study. Where expo-
sure to hot environmental conditions is continuous for several hours
or the entire work day, the time-weighted averages should be calcu-
fated as an hourly time-weighted average, l.e., t; + t, + ... 1, = 60
minutes. Where the exposure is intermittent, the time-weighted
averages should be calculated as two-hour time-weighted averages,
1.8ty + 15 + .. + 1, = 120 minutes.

The TLVs for continuous work are applicabie where there is a
work-~rest regimen of a 5-day work week and an 8-hour work day with a
short morning and afternoon break (approximately 15 minutes) and a
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Heat Stress

longer lunch break (approximately 30 minutes). Higher exposure values
are permitted if additional resting time is allowed. All breaks, including
unscheduled pauses and administrative or operational waiting periods
during work, may be counted as rest time when additional rest
allowance must be given because of high environmental temperatures,

V. Water and Salt Supplementation

During the hot season or when the worker is exposed to artificially
generated heat, drinking water shouid be made available to the workers
in such a way that they are stimulated to frequently drink small
amounts, l.e., one cup every 15-20 minutes (about 150 mf or 1/4
pint}.

The water should be kept reasonably cool, 10°C to 15°C (50°F to
60°F) and should be placed close to the workpiace so that the worker
can reach it without abandoning the work area.

The workers should be encouraged to salt their food well during the
hot season and particularly during hot spells. !f the workers are unac-
climatized, safted drinking water should be made available in a concen-
tration of 0.1% (1 g salt to 1.0 liter or 1 level tablespoon of sait to 15
quarts of water). The added salt should be completely dissolved before
the water is distributed, and the water should be kept reasonably cool,

TABLE 4. Activity Examples
* Light hand work: writing, hand knitting
* Heavy hand work: typewriting

* Heavy work with one arm: hammering in nails (shoemaker,
upholsterer)

» Light work with two arms: filing metal, planing wood, raking of a
garden .

» Moderate work with the body: cleaning a floor, beating a carpet

* Heavy work with the body: railroad track laying, digging, bark-
ing trees

Sample Calculation

Assembly line work using a heavy hand tool.

A. Walking along 2.0 kcal/min
B. Intermediate value between heavy work
with two arms and light work with
the body 3.0 kcal/min
Subtotal: 5.0 kcal/min
C. Add for basal metabolism 1.0 kcal/min

Total: 6.0 keal/min
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V. Other Considerations

A. Clothing: The permissible heat exposure TLVs are valid for light
summer clothing as customarily worn by workers when working
under hot environmental conditions. If special clothing is required for
performing a particular job and this clothing is heavier or it impedes
sweat evaporation or has higher insulation value, the worker's heat tol-
erance is reduced, and the permissible heat exposure TLVs indicated
in Table 1 and Figure 1 are not applicable. For each job category where
special clothing is required, the permissible heat exposure TLV should
be established by an expent.

Table 2 identifies TLV WBGT correction factors for representative
types of clothing.

B. Acclimatization and Fitness. Acclimatization to heat involves a series
of physiological and psychological adjustments that occur in an indi-
vidual during the first week of exposure to hot environmental condi-
tions. The recommended heat stress TLVs are valid for acclimated
workers who are physically fit. Extra caution must be employed when
unacclimated or physically unfit workers must be exposed to heat
stress conditions,

C. Adverse Health Effects. The most serious of heat-induced illnesses
is heat stroke because of its potentiai to be lite threatening or result in
irreversible damage. Other heat-induced illnesses include heat exhaus-
tion which in its most serious form leads to prostration and can cause
serious injuries as well, Heat cramps, while debilitating, are easily
reversible if properly and promptly treated. Heat disorders due to ex-
cessive heat exposure include eiectrolyte imbalance, dehydration, skin
rashes, heat edema, and loss of physical and mental work capacity.

If during the first trimester of pregnancy, a female worker's core
temperature exceeds 39°C (102.2°F) for extended periods, there is an
increased risk of malformation to the unborn fetus. Additionally, core
temperatures above 38°C (100.4°F) may be associated with temporary
infertility in both females and males.
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NOTICE OF INTENDED CHANGE—
tHEAT STRESS AND HEAT STRAIN

Both heat stress and heat strain must be assessed in evaluating work-
er safety and heaith. A decision-making process such as that shown in
Figure 1 is required.

HEAT STRESS is the net heat load on the body from the combined
contributions of metabolic heat production and external environmenta!
factors, which include air temperature and water-vapor content,
radiant heat exchange, and air movement, as these are affected by
clothing.

HEAT STRAIN is the net physiological load resulting from heat
stress.

The TLVs specified in Table 1 refer to heat stress conditions under
which it is believed that nearly all adequately hydrated, unmedicated,
healthy workers, wearing light-weight summer clothing may be
repeatedly exposed without adverse health effects. To ensure that the
values are appropriate to each situation, they must be used in conjunc-
tion with the flow chart of Figure 1.

Section I: Physical Barriers to Heat Loss. Evaporation of sweat
from the skin may be a person's most important heat removal mecha-
nism. Free movement of cool, dry air over the skin's surtace enhances
heat removal by both evaporation and convection. Water vapor imper-
meable, air impermeable, or thermally insulating clothing, encapsulat-
ing suits, and similar convective and evaporative barriers can severely

Begin Evaluation
No 1 Air- o water vapor-bamiar | Yee
clothing or an ted
sutt? (See Section i)
Yeos
TLV for WBGT >
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Figure 1-—Evaluating Heat Stress and Strain.
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TABLE 1. TLVs for Heat Exposure
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restrict such heat removal so that metabolic heat may produce life-

E § E — threatening heat strain even when ambient air temperature, radiant
2 lel | | v I s = - heat gain, and refative humidity are low. The guidelines in Table 2
> _s a) 8 K1 & 5 5 should be followed when water vapor impermeable or air impermeable
3l 2 2 £ - 3 clothing components are worn. For other clothing, the factors in Table
= 3 g 1 3 should be added to the environmental WBGT measurement for com-
1 i - parison with the TLV.
*19 )2l v| 2|4 ;3 % = - Section II: Wet Bulb, Globe Temperature. The WBGT offers a use- 4
-.g SN 4 8 3 &, ful, first-order index of the portion of heat stress due to the net effects 3
& 5 2f - - -J of dry air temperature, radiant heat transfer, and humidity. It may not, :
¥ = 3 =i however, sufficiently reflect the effects of air movement on convective ;
.‘«: X 3 5 E g 3 heat transfer or evaporative heat loss, typically major avenues of heat :
S E el w " - § § q : loss, and it does not account for heat produced by physical work, r
8 2 5 x| & & £ often a major source of heat strain. g
® r
£ 15" e : : TABLE 2. Guidelines to Heat Exposure Limiting Conditions i
i = § 3 E E "3 Always monitor signs and symptoms of heat-stressed workers. When [
'5 al 4 i} 2 g 2 WBGT-TLV criteria (Table 1) are exceeded, when impermeable 2
2 b & 8 & 8 5 5% E - 3 clothing (such as an encapsulated suit) is worn, or when work rates ’
- £ ? § 2 are heavier than those addressed in Table 4, exposure to environmen- i
:g £ i 2 ~J = tally or activity induced heat stress should be discontinued at any h
£ £ : time: i
= § vl w \n < 2 £ 2 ;.; )
Sl IS ®|&|& HE = - For individuals: ;
2 % 3 - ‘3 § —_ 7/ A worker’s sustained heart rate is in excess of 180 minus age 3
E -§ 3 5 i § g B - g beats per minute, in individuals with normal cardiac perfor- ;
. 2y 9 ' ce; O ;
E = 5 | v < = I S » - mance: of R . ¥
k] _% bl ] F RS 5 § % § ~— —3 v In unselected, unacclimatized workers, deep body temperature is .
- g 2y E 3 1 greater than 38°C (100°F); or
5 = g 2 ; s ? § o g v In selected and acclimatized personnel, deep body temperature js 1
3 § g % r § g g ] greater than 38.5°C (101.3°F); or E
3 : a g q 9 BE I E 8 z - "3 v A worker experiences profuse and prolonged sweating; or L
% 'S h Ty E 3 § 3 ~§ - # v In conditions of regular daily exposure to the stress, 24-hour uri- E
RN < §oidyg I oy nary sodium excretion is less than 50 mmoles; or r
v [$ =853 3 - | .
= 24 % ~ . !
3 wl o ol o z gg 'ggé = ‘ ; For the group: . . . ;
. 8 & S - P B2 & - v There are complaints of sudden and severe fatigue, nausea, dizzi- r
3 g g g 2 ‘ ness, or lightheadedness. {
[} b1 o o R ";
= % 3 ~§ 2 é } el ; If a worker appears to be disoriented or confused, or suffers inexplic- k
'E _g ¥ v |8 g = § 8 § - l able irritability, malaise, or flu-like symptoms, the worker should be 2
£El S $ 2 $ 2 Eﬁ §32 %4 °% e - removed for rest in a cool location with rapidly circulating air and i
2 2R eelee g: ;3. vt , kept under skilled observation. Immediate emergency care may be ‘
§ vyl ggligel s - 3 necessary. If sweating stops and the skin becomes hot and dry, imme- )
-~ [ diate emergency care followed by hospitalization is essential. i
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Tharmal Stress

TABLE 3. Additions to Measured WBGT Values For
Insulating Effects of Clothing Which is Permeable to Water
Vapor and Air

Clothing Type Clo Valuetr | WBGT Addition
Summer work uniform 0.6 0.00
Cotton coveralls 1.0 +2
Winter work uniform 1.4 +4
71 Clo: Insulation value of clothing. Refer to Doc ion for of values.

These values must ot be used for encapsulating suits or other garments which
are impermeable to water vapor or air.

WBGT values are calculated using one of the following equations;
1. When solar radiant heat is present:
WBGT = 0.7 (NWB) + 0.2 (GT) + 0.1 {DB)
2. When solar radiant heat is absent:
WBGT = 0.7 (NWB) + 0.3 (GT)

where: NWB = natural wet bulb temperature
GT = globe temperature
DB = dry bulb temperature

As Table 1 indicates, acceptable WBGT levels depend on the rate of
metabolic heat production, the degree of heat acclimatization, and the
balance of work and rest periods.

Section Ill: Work Rate. Correct assessment of work rates is of
overriding importance in evaluating the acceptability of a work situa-
tion. The metabolic heat resulting from activity can be an especially
serious threat for someone wearing water-vapor-barrier, heat insulat-
ing, or air-impermeable clothing, or an encapsulating suit. Even in cool
and dry ambient conditions, high work rates or wearing such clothing
requires that the guidelines in Table 2 be followed. Table 4 provides
broad guidance for applying the work rate criteria in Table 1. If it
becomes necessary to quantify actual levels of metabolic heat produc-
tion, for example when their time-weighted averaging is called for,
apply the guidance in the TLV Documentation.

Section IV Heat Acclimatization is critical to the acceptability of an
activity continuing it the upper limits of stress suggested by the TLV
criteria are approached or exceeded. Acclimatization is a set of physio-
logical responses, development and loss of which is described in the
Documentation. Heat acclimatization is acquired only gradually, being
fully achieved over up to three weeks of continued physical activity
under heat stress conditions similar to those anticipated for future
work. Its loss hegins when the activity under those heat stress condi-
tiots is discontinued and may occur even over three or four days.

o
W w
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Heat Stress

TABLE 4, Examples of Metabolic Heat Production

Work Rates Example Activities
Resting Sitting quietly
Sitting with moderate arm moverments
Light Sitting with moderate arm and leg movements

Standing with light work at machine or
bench while using mostly arms

Using a table saw

Standing with light or moderate work at
machine or bench and some walking about

Moderate Scrubbing in a standing position

Walking about with moderate lifting or pushing
Walking on level at 6 km/hr while carrying a

3 kg weight load

Heavy Carpenter sawing by hand

Shoveling dry sand

Heavy assembly work on a noncontinuous basis
Intermittent heavy lifting with pushing or
pulling (e.g., pick-and-shovel work)

Very Heavy | Shoveling wet sand

Section V: Heat Strain: Signs, Symptoms, and Adverse Health
Effects. The incidence and severity of heat strain will vary widely
among people, even under identical heat stress conditions. However,
the overalt pattern of effects is generally similar.

Profuse and prolonged sweating should be eliminated for long-
term routine tasks. It can produce dehydration and loss of body efec-
trolytes, and may lead to heat exhaustion or muscle cramps. It can
also disturb normal cardiovascular functions. This effect, in situations
where sweat evaporation is sufficiently restricted (e.g., by encapsulat-
ing suits), may rapidly cause a decrease in blood flow to the central
nervous system, ieading to diminished motor control and fainting
before the increases in core temperature or heart rate reach the limits
recommended in Table 2. Although prompt reduction of heat stress
generally results in full recovery, the possibility of associated accidents
and injury must be recognized.

A prime objective of heat stress management must always be the
prevention of heat stroke, which is life-threatening and the most seri-
ous of the heat-induced disabilities. The heat stroke victim is often
manic, disoriented, confused, delirious, or unconscious. The victim's
skin is hot and dry, sweating has ceased, and the body temperature
may be 40°C (104°F) or higher. Immediate, appropriate emergency
care and hospitalization are essential if signs of heat stroke develop.
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Thermal Stress

Prolonged increases in deep body temperatures may also be asso-
ciated with temporary infertility for people of both genders and, during
the first trimester of pregnancy, may endanger the fetus.

Section VI: Optimizing Safety and Health. When assessing the
acceptability of apparent heat stress conditions by the criteria of Table
1 and applying the guidelines of Table 5, it should be confirmed that if
heat stress conditions exist, those exposed are appropriately clothed,
in good general health and physical condition, not obese, and ade-
quately hydrated with electrolyte concentrations in normal ranges.

TABLE 5. Guidelines for Optimizing Safety and Health

For people working in hot conditions or in vapor impermeable suits

v Provide accurate verbal and written instructions, frequent train-
ing programs, and other information about heat stress and strain
so that it is possible to be assured of co-worker observation to
detect signs and symptoms of heat strain in others exposed;

v Provide work settings with good ventilation both for general air
movement and for removal of process heat and water-vapor,
with shielding from radiant heat sources;

v Encourage drinking small volumes (approximately 1 cup) of
cool, palatable water about every 20 minutes (refer to
Documentation for choice of the contents provided in drinks for
fluid replacement);

/' Monitor WBGT-TLVs (Table 1) and guidelines (Table 2) for
heat exposure limiting conditions;

v/ Pay extra attention to those who take medications that may
compromise normal cardiovascular, blood pressure, body tem-
perature regulation, renal, or sweat gland functions;

v Implement an ongoing cardiovascular conditioning program in
conjunction with a heat acclimatization program and consider
the use of preplacement medical screening to identify those
susceptible to systemic heat injury; and

v/ Pay extra attention to those returning to work after absence
from hot exposure situations, or who abuse or are recovering
from the abuse of alcohol or other intoxicants.

— NEVER ignore anyone’s signs or symptoms of heat strain —
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1999 PHYSICAL AGENTS UNDER STUDY

ysical Agents TLV Committee solicits information, especially

may assist it in its deliberations regarding the foilowing
agents and\igsues. Comments and suggestigns, accompanied by sub-
stantive supPprting data, should be forwaptied to the Technical Affairs
Office, ACGI In addition, the Commitjée solicits recommendations
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APPENDIX J

ABBREVIATIONS FOR SYMPTOMS OF

EXPOSURE AND TARGET ORGANS AND
CODES FOR FIRST AID DATA

L2001-453 HASP



Abbreviation

broncopneu
bronspas .
BUN ....

Symptom/organ

.. Abdominal

.. Abnormal/Abnormalities
.. Albuminuria

.. Anesthesia

.. Anorexia

.. Anosmia (loss of the sense of smeil)
.. Apprehension

.. Arthythmias

.. Aspiration

.. Asphyxia

.. Blood pressure

.. Breathing

.. Brongchitis

.. Bronchopneumonia

.. Bronchospasm

.. Blood urea nitrogen

.. Potential occupational carcinogen
.. Cardiac

.. Cholinesterase

.. Cirrhosis

.. Central nervous system
.. Concentration

.. Confusion

Conjunctivitis

Abbreviation

constip .
convuls .
comn ..
CVS..
cyan .
decr..
depres
derm.
diarr ..
dist ...
dizz...
drow .
dysfunc
dysp
emphy
eosin
epilep
epis ..
equi ..
eryt...
euph .
fail .
fasc..

Table 5. — Abbreviations for symptoms of exposure and target organs

Symptom/organ

.. Constipation
. Convulisions
. Comeal
.. Cardiovascular system
.. Cyanosis
.. Decrease(d)
. Depressant/Depression
.. Dermatitis
.. Diarrhea
.. Disturbance
.. Dizziness
.. Drowsiness
.. Dysfunction
.. Dyspnea (breathing difficulty)
.. Emphysema
.. Eosinophilia
.. Epileptiform
.. Epistaxis (nosebleed)
.. Equilibrium
.. Erythema (skin redness)
.. Euphoria
.. Failure
Fasiculation

(Continued)




Forced expiratory volume
. Fibrosis

. Fibriltation

. Fatigue

. Function

.. Gastrointestinal
.. Giddiness
.. Hallucinations

. Headache
.. Hematuria (blood in the urine)

.. Hematopoietic
.. Hemoglobinuria

. Hemorrhage

.. Hyperpigmentation

.. Hypoxemia (reduced oxygen in the blood)

.. Incoordination
.. Incredse(d)
.. Inebriation

Inflammation
Injury

.. Insomnia
.. Irregular/irregularities
.. lmitation

li-head .

liq ....
local.
low-wgt

mainut .

methemo .

. Jaundice

. Keratitis (inflammation of the cormea)
. Lacrimation (discharge of tears)
.. Laryngeal )

. Lassitude (weakness, exhaustion)

. Lethargy (drowsiness or indifference)

{increased blood
leukocytes)
Leukopenia (reduced blood leukocytes)

. Lightheadedness

. Liquid
.. Localized

. Weight loss

. Malaise (vague feeling of discomfort)
. Malnutrition

. Methemoglobinemia

Monocytosis (increased blood
monocytes)

..... Molten
.. Mucous membrane
.. Muscle

(Continued)




Table 5. — Abbreviations for symptoms of exposure and target organs (Continued)

Abbreviation

Symptom/organ

Abbreviation

Symptom/organ

Necrosis
Nephritis
Nervousness

... Numbness
Opacity
Palpitations
Paralysis
Paresthesia
Perforation
Peripheral neuropathy
Periorbital (situated around the eye)
Pharyngeal
Photophobia (abnormal visual intolerance
to light)
Pneumonia
Pneumonitis
Peripheral nervous system
Polyneuropathy
Proteinuria
Pulmonary
Red blood cell
Reproductive
Respiratory
Restlessness

-

ratster

Retrosternal (occurting behind the
sternum)
Rhinorrhea (discharge of thin nasat
mucus)
Salivation
Sensitization
Seizure
Shortness
Sneezing
Solid
Solution
Somnolence (sleepiness, unnatural
drowsiness)
Substernal (occurring beneath the
sternum)
Sweating
Swelling
System
Tachycardia
Tenderness
Teratogenic
Throbbing
Tightness
(Continued)




Table 5. — Abbreviations for symptoms of exposure and target organs (Continued)

Abbreviation

Symptom/organ

Abbreviation Symptom/organ

Tracheobronchitis

... Twitching

Unconsciousness

Ventricular fibrillation

Vertigo (an illusion of movement)
Vesiculation

Visual disturbance

Vomiting

Weakness




Table 6. — Codes for first aid data

Code

Definition

Code

Definition

Eye:

Frostbite

frr immed. .............. If this chemical contacts the eyes,

immediately wash the eyes with
large amounts of water, occasionally
lifting the lower and upper lids. Get
medical attention immediately.
Contact lenses should not be wom
when working with this chemical,

If this chemical contacts the eyes,
promptly wash the eyes with large
amounts of water, occasionally lifting
the lower and upper lids. Get medi-
cal attention if any discomfort contin-
ues. Contact lenses shouid not be
wom when working with this chemical.
if eye tissue is frozen, seek medical
attention immediately; if tissue is not
frozen, immediately and thoroughly
flush the eyss with large amounts
of water for at least 15 minutes,
occasionally lifting the lower and
upper eyselids. [f irritation, pain,
swelling, lacrimation, or photophobia
persist, get medical attention as

Medical attention ....

Skin:
Blot/brush away

Dust off solig;
water flush. ...........

Frostbite

soon as possible.
Self-explanatory

If irritation occurs, gently blot or
brush away excess.

it this solid chemical contacts the
skin, dust it off immediately and then
flush the contaminated skin with
water. If this chemical or liquids
containing this chemical penetrate
the ciothing, promptly remove the
clothing and flush the skin with
water. Get medical attention
immediately.
If frostbite has occurred, sesk
medical attention immediately; do
NOT rub the affected areas or flush
them with water. In order to prevent
further tissue damage, do NOT
attempt to remove frozen clothing
from frostbitten areas. If frostbite
{Continued)




Table 6. — Codes for first aid data (Continued)

Code

Definition

Code

Definition

Skin (continued)

Molten flush
immed/sol-liq soap
wash prompt

Soap flush immed ..

has NOT occurred, immediately and
thoroughly wash contaminated skin
with soap and water.

If this molten chemical contacts the
skin, immediately flush the skin with
large amounts of water, Get medical
attention immediately. If this
chemical (or liquids containing this
chemical) contacts the skin,
promptly wash the contaminated
skin with soap and water. if this
chemical or liquids containing this
chemical penetrate the clothing,
immediately remove the ciothing and
wash the skin with soap and water.
if irritation persists after washing,
get medical attention.

if this chemical contacts the skin,
immediately flush the contaminated
skin with soap and water. If this
chemical penetrates the clothing,

Soap flush prompt ..

Soap prompt/

immediately remove the clothing and
flush the skin with water. if iritation
persists after washing, get medical
attention, )

If this chemical contacts the skin,
promptly flush the contaminated skin
with soap and water. if this
chemical penetrates the clothing,
promptly remove the clothing and
flush the skin with water. If irritation
parsists after washing, get medical
attention.

molten flush immed If this solid chemical or a liquid

containing this chemical contacts the
skin, promptly wash the contami-
nated skin with soap and water. If
irritation persists after washing, get
medical attention. If this moiten
chemical contacts the skin or
nonimpervious clothing, immediately
flush the affected area with large
amounts of water to remove heat.
Get medical attention immediately.




Table 6. — Codes for first aid data (Continued)

Code

Definition

Code

Definition

Skin (continued)
Soap wash

Soap wash immed ..

Soap wash prompt .

Water flush

Water flush immed .

If this chemical contacts the skin,
wash the contaminated skin with
soap and water,

If this chemical contacts the skin,
immediately wash the contaminated
skin with soap and water. if this
chemical penetrates the clothing,
immediately remove the clothing,
wash the skin with soap and water,
and get medical attention promptly.
If this chemical contacts the skin,
promptly wash the contaminated
skin with soap and water. If this
chemical penetrates the clothing,
promptly remove the clothing and
wash the skin with soap and water.
Get medical attention promptly.

If this chemical contacts the skin,
flush the contaminated skin with
water. Where there is evidence of
skin irritation, get medical attention.
if this chemical contacts the skin,

Water flush prompt .

Water wash

Water wash immed

immediately flush the contaminated
skin with water. If this chemical
penetrates the clothing, immediately
remove the clothing and flush the
skin with water. Get medical
attention promptly.
If this chemical contacts the skin,
flush the contaminated skin with
water promptly. if this chemical
penetrates the clothing, immediately
remove the clothing and flush the
skin with water promptly. If irritation
persists after washing, get medical
attention.
if this chemical contacts the skin,
wash the contaminated skin with
water.
If this chemical contacts the skin,
immediately wash the contaminated
skin with water. if this chemical
penetrates the clothing, immediately
remove the clothing and wash the
skin with water. |f symptoms occur
(Continued)




Skin (continued)

Water wash prompt

Breath:
Resp support ....

Table 6. — Codes for first aid data (Continued)
Definition

Definition

after washing, get medical attention
immediately,

If this chemical contacts the skin,
promptly wash the contaminated
skin with water. If this chemical
penetrates the clothing, promptly
remaove the clothing and wash the
skin with water. If irritation persists
after washing, get medical attention.

. If a person breathes large amounts

of this chemical, move the exposed
person to fresh air at once. If
breathing has stopped, perform

mouth-to-mouth resuscitation. Keep

the affected person warm and at
rest. Get medical attention as soon
as possible.

Fresh air

Fresh air; 100% O, ..

Swallow:

Medical
attention immed

If a person breathes large amounts
of this chemical, move the exposed
person to fresh air at once. Other
measures are usually unnecessary.
if a person breathes large amounts
of this chemical, move the exposed
person to fresh air at once. f
breathing has stopped, perform
artificial respiration. When breathing
is difficult, properly trained personnel
may assist the affected person by
administering 100% oxygen. Keep
the affected person warm and at
rest. Get medical attention as soon
as possible.

If this chemical has been swallowed,
get medical attention immediately.
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ON-SITE EMERGENCY EQUIPMENT



ON-SITE EMERGENCY EQUIPMENT

e Emergency Eyewash
¢ Emergency Wash Stations
o First Aid Kit
e Personal Flotation Devices
¢ Ropes (Rescue Lines)
~e 2-Way Radios
¢ Blankets
e Ice
¢ Decontamination Solutions appropriate for on-site chemical hazards
o Fire Extinguisher
e Water (in portable containers)
¢ Reference Books containing basic first-aid procedures and info on treatment of specific
chemical injuries
e Spill-containment Equipment (absorbents & oil booms)
¢ Containers to hold contaminated materials
¢ Hard Hats
o Safety Glasses/ Goggles
¢ Hearing Protection
¢ Gloves
¢ Knife
e Flashlight
e Safety Hamess
e List of Emergency Phone Numbers and Contacts

* All emergency equipment will be located in the field office
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