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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, Cffl 

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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 TRC Office Health & Safety Coordinator 
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 oxygen 

 operations and maintenance 
 Occupational Safety and Health Administration 
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 photoionization detector 
 RAC Project Manager 
 personal protective equipment 
 parts per billion 



ppm parts per million 
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SZ Support Zone 
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TES Technical Enforcement Support 
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TRC TRC Environmental Corporation 
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TWA Time Weighted Average 
UL Underwriters Laboratory 
USACOE United States Army Corps of Engineers 
UV ultraviolet 
VOCs volatile organic compounds 
WBGT 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: 

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

•	 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. 

UOOl-453 HASP	 1-1 



THIS PAGE LEFT INTENTIONALLY BLANK
 

L2001-453 HASP 1-2
 



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-l through B-ll) 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 n 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 n 
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-l 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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n. 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 0 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 IEPRB 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 (SERO) 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. 

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

•	 Conducts periodic inspections 

•	 Participates in major accident/incident investigations 

•	 Ensures the HASP has all of the required approvals before any site work is conducted 

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

•	 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. 

•	 Identifies the Designated Health and Safety Officer (DHSO) 

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

•	 Ensures that field site personnel are adequately trained and qualified to work at the site 

•	 Enforces site health and safety rules 

•	 Investigates major accidents/incidents 

•	 Assists in conducting daily safety briefings 

•	 Conducts periodic site inspections 

•	 Acts as Emergency Coordinator 
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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 
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•	 Notifies HSC of all accidents/incidents 

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

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

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

•	 Ensures that monitoring instruments are calibrated 

•	 Reports to the Site Manager to provide summaries of field operations and progress 

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

•	 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 

•	 Prevent admittance to work sites by unauthorized personnel 

•	 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. 

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

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

•	 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 morning 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. 

•	 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 

•	 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 

•	 Personnel must wear highly visible "Hunter Orange" at all times due to local hunting 
activity 

•	 Contact lenses shall not be worn on site 

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

•	 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 

•	 Avoid walking through puddles, pools, or mud 
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•	 Maintain a position upwind from work activities whenever possible 

•	 On-site personnel will follow the "Buddy System" during site activities 

•	 An adequately stocked first-aid kit will be maintained by the DHSO at the work site 

•	 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.
 

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

•	 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. 

6.2.2 Working Near Railroad 

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

•	 High visibility vests (HW) 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. 

6.2.3 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: 

• Heat fatigue, 
• Heat rash, 
• Fainting, 
• Heat cramps, 
• Heat exhaustion, and 
• 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 ill, 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: 

•	 Hot, dry skin, although the person may have been sweating earlier. Light skin will turn 
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. 

• Stiff muscles 
• Uncontrollable shivering 
• Face is puffy or swollen 
• Skin is cool or cold 
• Signs of confusion 
• Slurred speech 
• Poor coordination & jerky movements 
• 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 worn. 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. 

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

•	 Stay clear of the swing range of the equipment 

•	 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 

•	 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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Contaminant 
2,3,5,6­
Tetrachlorophenol 
2,4- Dichlorophenol 
2,4-Dimethylphenol 
2,4- Dinitrophenol 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Aluminum 

Anthracene 
Antimony 

y-BHC(Lindane) 

Physical
Description 

N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Silvery-white,
malleable, 
ductile, 
odorless metal 
N/L 
Silver-white, 
lustrous, hard, 
brittle solid; 
scale-like 
crystals; or a 
dark-gray,
lustrous 
powder. 
White to 
yellow, 
crystalline 
powder with a 
slight, musty 
odor, 
[pesticide] 

Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site* 
Route of 
Entry (a) 

N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
inn, skin 
and/or eye 
contact 

N/L 
inh, ing, skin 
and/or eye 
contact 

Inh, Abs, Con, 
Ing 

Symptoms (a) 
N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
irrit eyes, skin, resp 
system 

N/L 
Irrit eyes, skin, 
nose, mouth; cough; 
dizz; head; nau, 
vomit, diarr; 
stomach cramps;
insomnia; anor; 
unable to smell 
properly 
Irrit eyes, skin, 
nose, head, nau,; 
clonic 
convulsions; resp 
diff; cyanosis; 
aplastic anemia; 
muscle spasm; in 
animals: liver, 
kidney damage 
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First Aid 
N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Eye: Irr immed 
Breathing: Fresh 
air 

N/L 
Eye: Irr immed 
Skin: Soap wash 
immed 
Breathing: Resp 
support
Swallow: med 
atten immed 

Eye: Irr immed 
Skin: Soap wash 
promptly 
Breathing: Resp 
support 
Swallow: med 
atten immed 

Target
Organs"0 

N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Eyes, skin, 
resp system 

N/L 
Eyes, skin, 
resp system,
cardiovascula 
r system 

Eyes, skin, 
resp system, 
CNS, blood, 
liver, kidneys 

Exposure
Limits00 

N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
10 mg/m3 

(total) TWA 5 
mg/m3 (resp) 

N/L 
0.5 mg/m3 

0.5 mg/m3 

[skin] 

IDLH(C) 

N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
N.D. 

N/L 
50 mg/m3 

(as Sb) 

50 mg/m3 

lonization 
Potential 

N/L 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
NA 

N/L 
NA 

NA 



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

Contaminant 
Arsenic 

Barium 

Benzene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,I)perylene 
Benzo(k)fluoranthene 
Beryllium 
Bis(2-ethylhexyl)
phthalate
(di-sec octyl
phthalatel or Di(2­
ethylhexyl/phthalate 
Cadmium 

Calcium 

Physical
Description 

Varies, metal: 
silver-gray or 
tin-white, 
brittle, odorless 
solid 
N/L 

Colorless to 
light-yellow
liquid with an 
aromatic odor 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Colorless, oily 
liquid with a 
slight odor 

Metal: Silver-
white, blue-
tinged,
lustrous, 
odorless solid 

N/L 

Route of 
Entry (a) 

Inn, Abs, Con, 
Ing 

N/L 

Inn,, Abs, Ing, 
Con 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Inn, Ing, Con 

Inh, Ing 

N/L 

Symptoms (a) 
Ulceration of nasal 
sepum, derm, GI 
disturbances, peri 
neur, resp irrit, 
hyperpig of skin 
Irritation, burns 
(++)
Irrit eyes, skin, 
nose, resp sys; gidd; 
head, nau, staggered 
gait; ftg, anor, lass; 
derm; bone marrow 
depres 
N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Irrit eyes, muc 
memb; in animals: 
liver damage; terato 
effects 

Pulm edema, dysp, 
cough, chest tight, 
subs pain; head; 
chills, muse aches; 
nau, vomit, diarr; 
anos, emphy, prot, 
mild anemia; [care] 
N/L 

First Aid 
Wash with soap 
and water, if inh 
or ing seek med 
atten immed 

N/L 

Wash with soap 
and water, if inh 
or ing seek med 
atten immed 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Irr eyes immed, 
if inh or ing seek 
med atten immed 

Irri eyes immed, 
wash with soap 
and water, if inh 
or ing seek med 
atten immed 

N/L 

Target
Organs(a) 

Liver, 
kidneys, skin, 
lungs,
lymphatic 
system 
GI, muscle 
(++) toxin 
Eyes, skin, 
resp sys,
blood, CNS, 
bone marrow 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Eyes, resp 
sys, CNS, 
liver, repro 
sys, GI tract 

Resp sys,
kidneys, 
prostate,
blood 
[prostatic & 
lung cancer] 

N/L 

Exposure

Limits0"1
 

0.010 
mg/m3(+) 

0.5 mg/m^H) 

0.5 ppm (++) 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
5 mg/m3 

(+) 

0.005 mg/m' 
(+)
0.002 mg/ m3 

(respirable 
fraction (++) 

N/L 

IDLH(C) 

Ca[5
mg/m3 as 
As] 

N/L 

Ca(500
ppm) 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Ca(5000
mg/m3) 

Ca[9
mg/m3 as 
Cd] 

N/L 

lonization 
Potential 

NA 

N/L 

9.24 eV 

N/L 
N/L 
N/L 
N/L 
N/L 
N/L 
Unknown 

NA 

N/L
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Route of
 
Entry (a)
 

Inh, Ing, Con
 

N/L 
inhalation, 
ingestion,
skin and/or 
eye contact 

Inh, Ing, Con 

inhalation, 
skin 
absorption,
ingestion, skin 
and/or eye 
contact 

Target
Organs*' 

Eyes, skin, 
resp. sys 

N/L 
Skin, resp sys 

Eyes, skin, 
resp sys, 
liver, kidneys 
(incr risk with 
Wilson's 
disease) 
Eyes, skin, 
CNS, 
kidneys, liver, 
peripheral 
nervous 
system 

Contaminant 
Chromium 

Chrysene 
Cobalt 

Copper
(dusts and mists) 

4,4' -DOT 

Physical
Description 

Blue-white to 
steel-gray,
lustrous, brittle, 
hard, odorless, 
solid 
N/L 
Odorless, 
silver-gray to 
black solid 

Reddish, 
lustrous, 
malleable, 
odorless solid 

Colorless 
crystals or off-
white powder 
with a slight,
aromatic odor, 
[pesticide] 

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

0.5mg/mJ(++) 

N/L 
0.05 mg/m' 

1 mg/m3 

Ca 
0.5 mg/m3 

Symptoms (a) 
Irrit eyes, skin; lung 
fib (histologic) 

N/L 
Cough, dyspnea
(breathing diff), 
wheezing,
decreased pulm 
function; weight 
loss; dermatitis; 
diffuse nodular 
fibrosis; resp 
hypersensitivity,
asthma 
Irrit eyes, nose, 
pharynx; nasal perf; 
metallic taste; derm; 
in animals: lung, 
liver, kidney
damage; anemia 
Irrit eyes, skin; 
paresthesia tongue, 
lips, face; tremor; 
apprehension, dizz, 
confusion, malaise 
(vague feeling of 
discomfort), head, 
fat; convulsions; 
paresis hands; 
vomit; [Potential 

First Aid 
Wash with soap 
and water, Irr 
eyes immed, if 
inh or ing, seek 
med atten immed 
N/L 
Eye: Irr immed 
Skin: Soap wash 
Breathing: Resp 
support
Swallow: Med 
atten immed 

Irri eyes immed, 
wash with soap 
and water 
promptly, if inh 
or ing seek med 
atten. immed 
Eye: Irrigate
immediately 
Skin: Soap wash 
promptly
Breathing:
Respiratory 
support
Swallow: Med 
atten immed 

IDLH(C) 

250 mg/ 
3m as cr 

N/L 
20 mg/mj 

100 
mg/m3 (as 
Cu) 

Ca 
[500 
mg/m3] 

lonization 
Potential 

NA 

N/L 
NA 

NA 

Unknown 
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Route of 
Entry (a) 

N/L 

N/L 
inhalation, 
skin 
absorption, 
ingestion, skin 
and/or eye 
contact 

N/L 
inhalation, 
skin 
absorption,
ingestion, skin 
and/or eye 
contact 

N/L
 Fluoranthene 

Symptoms (a) 
occupational
carcinogen] 
N/L 

N/L 
head, dizz; nau, 
vomit, malaise 
(vague feeling of 
discomfort),
sweating;
myoclonic limb 
jerks; clonic, tonic 
convulsions; coma; 
[Potential
occupational 
carcinogen]; in 
animals: liver, 
kidney damage 
N/L 
epileptiform
convulsions; stupor, 
abdom pain, head, 
dizz; nau, vomit; 
insomnia; 
aggressiveness, 
confusion; lethargy 
(drowsiness or 
indifference),
weakness; anorexia; 
in animals: liver 
damage 
N/L 

First Aid 

N/L 

N/L 
Eye: Irrigate
immediately
Skin: Soap wash 
immediately
Breathing: Resp 
support
Swallow: Med 
atten immed 

N/L 
Eye: Irrigate
immediately
Skin: Soap wash 
immediately
Breathing: 
Respiratory 
support 
Swallow: 
Medical 
attention 
immediately 

N/L 

Contaminant 

Dibenzo(a,h)anthrace 
ne 
Dibenzofuran 
Dieldren 

Dimethylphenol 
Endrin 

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

Description 

N/L 

N/L 
Colorless to 
light-tan
crystals with a 
mild, chemical 
odor. 
[insecticide] 

N/L 
Colorless to 
tan, crystalline
solid with a 
mild, chemical 
odor. 
[insecticide] 

N/L
 

Target
Organs00 

N/L 

N/L 
CNS, liver, 
kidneys, skin 

N/L 
CNS, liver 

N/L
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Exposure
Limits*1 

N/L 

N/L 
Ca 
0.25 mg/m3 

[skin] 

N/L 
0.1 mg/nr1 

[skin] 

N/L
 

IDLH(C) 

N/L 

N/L 
Ca 
[50
mg/m ] 

N/L 
2 mg/m3 

N/L
 

lonization 
Potential 

N/L 

N/L 
Unknown 

N/L 
Unknown 

N/L
 



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

Organs"0 

N/L 
N/L 

N/L 
Eyes, GI 
tract, CNS, 
Kidneys,
blood, 
gingival
tissue 

N/L 
resp sys, 
CNS, blood, 
kidneys 

Eyes, skin, 
resp sys. 

Physical
Description 

N/L 
N/L 

N/L 
Heavy, ductile,
soft, gray solid 

N/L 
A lustrous, 
brittle, silvery 
solid. 

Metal: Silver-
white, heavy, 

Route of 
Entry (a) 

N/L 
N/L 

N/L
 
Inn., Ing.,
 
Con.
 

N/L 
inn, ing 

Inn, Abs, Ing, 
Con 

First Aid 
N/L 
N/L 

N/L 
Wash with soap 
and water 
immed. If 
inhaled or ing. 
seek med atten. 
immed. 

N/L 
Breathing: Resp 
support
Swallow: Med 
atten immed. 

Irrit eyes immed, 
wash with soap 

Contaminant 
Fluorene 
Indeno( 1,2,3­
cd)pyrene 
Iron 
Lead 
(elemental and 
inorganic compounds 
as lead) 

Magnesium 
Manganese 

Mercury 
(inorganic forms, 

Symptoms (a) 
N/L 
N/L 

N/L 
Weak, lass, insom; 
facial pallor; pale 
eye anor, low wgt, 
malnut; constip, 
abdom pain, colic, 
anemia, gringval 
lead line; tremer 
para wrist, ankles; 
encephalopathy;
kidney disease; irrit 
eyes; hypotension 
N/L 
Parkinson's; 
asthenia, insom, 
mental conf; metal 
fume fever: dry 
throat, cough, chest 
tightness, dyspnea
(breathing
difficulty), rales, 
flu-like fever; low-
back pain; vomit; 
malaise (vague 
feeling of 
discomfort); ftg; 
kidney damage 
Irrit eyes, skin; 
cough, chest pain, 

Exposure
Limits00 

N/L 
N/L 

N/L 
0.05 mg/m3 

(++) 

N/L 
1 mg/mj ST 3 
mg/m3 

0.025 mg/m3 

(++) 

IDLH(C) 

N/L 
N/L 

N/L 
100 
mg/m3 

N/L 
500 
mg/m3 (as 
Mn) 

10 mg/m3 

(as Hg) 

lonization 
Potential 

N/L 
N/L 

N/L 
HH 

N/L 
NA 

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

Contaminant 
including metallic 
mercury) 

Naphthalene 

Nickel 

Pentachlorophenol 

Phenanthrene 
(coaltar pitch 

Physical
Description 

odorless liquid 

Colorless to 
brown solid 
with an odor of 
mothballs 

Lustrous, 
silvery,
odorless solid 

Colorless to 
white, 
crystalline solid 
with a benzene-
like odor 

Black or dark-
brown 

Route of 
Entry (a) 

Inh, Abs, Ing,
Con 

Inh, Ing, Con 

Inh, Abs, Ing,
Con 

Inh, Con 

Symptoms (a) 
dysp, bron pneuitis; 
tremor, insom, 
irrity, indecision, 
head, ftg, weak; 
stomatitis, salv; GI 
dist, anor, low-wgt; 
prot 
Irrit eyes; head, 
conf, excitement, 
mal; nau, vomit, 
abdom pain, irrit 
bladder; profuse 
sweat; jaun; hema, 
hemog, renal 
shutdown; derm; 
optical neuritis, 
corn damage 
Sens derm, allergic 
asthma, pneuitis; 
[care] 

Irrit eyes, nose, 
throat; sneez, 
cough; weak, anor, 
low-wgt; sweat; 
head, dizz; nau, 
vomit; dysp, chest 
pain; high fever; 
derm 
Derm, bronc, [care] 

First Aid 
and water 
promptly, if inh 
or ing seek med 
atten immed 

Immed sol-liq 
soap wash, if inh 
or ing seek med 
atten. Immed 

Flush with water 
immed, if inh or 
ing seek med 
atten immed 

Irr eyes immed, 
Wash with soap 
and water 
immed, If inh or 
ing seek med 
atten immed 

Wash with soap 
and water, Irr 

Target

Organs00
 

CNS, kidneys
 

Eyes, skin, 
blood, liver, 
kidneys, CNS 

Nasal 
cavities, 
lungs, skin, 
[lung and 
nasal cancer] 
Eyes, skin, 
resp sys,
CVS, liver, 
kidneys, CNS 

Resp sys, 
skin, bladder, 

Exposure
Limits*' 

lOppm 

0.015 mg/iri1 

0.5 mg/m3 

CaO.l mg/mj 

IDLH(C) 

250 ppm 

CalO 
mg/m3 as 
Ni 

2.5 
mg/m3 

Ca[80
mg/m3] 

lonization 
Potential 

8.12eV 

NA 

NA 

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

Contaminant 
volatiles) 

Potassium 
Pyrene 
Selenium 

Silver 

Sodium 
Toluene 

Physical
Description 

amorphous
residue 

N/L 
N/L 
Amorphous or 
crystalline, red 
to gray solid. 

Metal: White, 
lustrous solid 

N/L 
Colorless liquid 
with sweet 
pungent,
benzene-like 
odor 

Route of 
Entry (a) 

N/L 
N/L 
Inh, Ing, Con 

Inh, Ing, Con 

N/L 
Inh, abs, Ing, 
Con 

Symptoms (a) 

N/L 
N/L 
Irrit eyes, skin; 
nose, throat; visual 
disturbance; head; 
chills, fever; 
dyspnea (breathing 
diff), bronc; 
metallic taste, garlic 
breathing, GI 
disturbance; derm; 
eye, skin burns; in 
animals: anemia; 
liver necrosis, 
cirrhosis; kidney, 
spleen damage 
Blue-gray eyes, 
nasal septum, 
throat, skin; irrit, 
ulceration skin; GI 
dist 
N/L 
Irrit eyes, nose; ftg, 
weak, conf, euph, 
dizz, head; dilated 
pupils, lac; ner, 
muse ftg, insom; 
pares; derm; liver, 
kidney damage 

First Aid 
eyes immed, if 
inh or ing, seek 
med atten immed 
N/L 
N/L 
Eye: Irr immed 
Skin: Soap wash 
immed 
Breathing: Resp 
support
Swallow: med 
atten immed 

Irrit eyes immed, 
flush with water, 
if inh or ing seek 
med atten immed 

N/L 
wash with soap 
and water 
immed, if inh or 
ing seek med 
atten immed 

Target
Organs00 

kidneys [lung, 
kidney & skin 
cancer] 
N/L 
N/L 
Eyes, skin, 
resp system, 
liver, kidneys,
blood, spleen 

Nasal septum, 
skin, eyes 

N/L 
Eyes, skin, 
resp sys, 
CNS, liver, 
kidneys 

Exposure
 
Limits*'
 

N/L 
N/L 
0.2 mg/m3 

0.01 mg/m3 

N/L 
50 ppm (++) 

IDLH(C) 

N/L 
N/L 
1 mg/m3 

(as Se) 

10 mg/mj 

(as Ag) 

N/L 
500 ppm 

lonization 
Potential 

compounds 

N/L 
N/L 
NA 

NA 

N/L 
8.82 eV 
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Table 6-1: Chemical Exposure Hazards Summary for Hatheway & Patterson Site* 

Contaminant 
Vanadium 
Xylenes 
Zinc (fume) 

Physical
Description 

N/L 
N/L 
N/L 

Route of 
Entry (a) 

N/L 
N/L 
N/L 

Symptoms (a) 
N/L 
N/L 
Metal fume fever 
(++) 

First Aid 
N/L 
N/L 
N/L 

Target
Organs00 

N/L 
N/L 
Lung (++) 

Exposure
Limits*' 

N/L 
N/L 
5 mg/mj 

IDLH(£) 

N/L 
N/L 
N/L 

lonization 
Potential 

N/L 
N/L 
N/L 

Ag - Silver 
As - Arsenic 
Cd - Cadmium 
Cr - Chromium 
Cu - Copper 
Hg - Mercury 
LEL - Lower Exposure Limit 
MEK - Methyl 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) 
(-H-)-ACGIHTWA
(+++) ­ ACGIH TWA Notice of Intended Changes for 1999 
(a) ~ See Appendix J for Abbreviations for Symptoms of Exposure and Target Organs and Codes for First Aid Data 
(b) - NIOSH Pocket Guide to Chemical Hazards June 1997 - Time Weighted Average (TWA) 
(c> - 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 (02) 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 O2 level is <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 daily monitoring 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 
• Air monitoring results and monitoring locations 
• PPE worn 

• 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.LI 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 
accountability 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 rigs 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, hi 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. 

L2001-453 HASP 8-7 



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 LevelA 

Level A Applicability 

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

•	 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 

•	 Measured (or potential for) high concentration of atmospheric vapors, gases or
 
particulates
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•	 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 

•	 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 

•	 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); 

•	 Inner chemical-resistant suit 

•	 Inner chemical-resistant gloves 

•	 Hard hat 

•	 Chemical-resistant safety boots/shoes 

•	 Two-way radio communications 

Optional Equipment for Level A 

•	 Cooling unit 

•	 Coveralls 

•	 Long cotton underwear 

•	 Disposable gloves and boot covers 

Level A Limiting Criteria 

• Fully-encapsulating suit material must be compatible with the substances involved. 

L2001-453 HASP	 9-2 



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. 

•	 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. 

•	 Atmospheres contain less than 19.5% oxygen 

•	 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 

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

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

•	 Inner and outer chemical-resistant gloves 

•	 Chemical-resistant safety boots/shoes 

•	 Hard hat 

•	 Two-way radio communications 

Optional Equipment for Level B 

•	 Coveralls 

•	 Disposable boot covers 

•	 Face shield 
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•	 Long cotton underwear 

•	 Work jacket 

Level B Limiting Criteria 

•	 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. 

•	 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. 

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

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

•	 All criteria for the use of air-purifying respirators are met 

Level C Recommended Equipment 

•	 Full facepiece or half facepiece air-purifying negative pressure respirator 

•	 Chemical-resistant clothing 

•	 Inner and outer chemical-resistant gloves 

•	 Chemical-resistant safety boots and shoes 

•	 Disposable boot covers 

•	 Hard hat 

•	 Two-way radio communications 
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Optional Equipment for Level C 

•	 Coveralls 

•	 Face shield 

•	 Escape bottle 

•	 Long cotton underwear 

Level C Limiting Criteria 

•	 Atmospheric concentration of chemicals must not exceed EDLH levels. 

•	 The atmosphere must contain at least 19.5% oxygen. 

•	 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. 

•	 The atmosphere contains no known hazard 

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

Level D Recommended Equipment 

•	 Coveralls 

•	 Safety boots/shoes 

•	 Safety glasses or chemical splash goggles 

•	 Hard hat 
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Optional Equipment for Level D 

• Gloves 

• Escape bottle 

• Face shield 

Level D Limiting Criteria 

• This level should not be worn in the exclusion zone. 

• The atmosphere must contain at least 19.5% oxygen. 

• Atmospheric concentrations of chemicals do not require respiratory protection. 

L200I-453 HASP 9-6 



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 

• 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. 

L2001-453HASP 10-1 



Table 1 0-1 : Personal Protective Equipment Selection 
Activity: Technical Assistance Effort 

Task Head Eye/Face Feet Hands Body Hearing Respirator 
General site 
reconnaissance 

HH (as needed) SG (as needed) STB None None None Level D Respiratory Protection 

Site preparation and 
demobilization activities 

HH (as needed) SG (as needed) STB None None EP (as needed) Level D Respiratory Protection 

Groundwater Sampling HH SG STB Sur Gloves PFD, harness, 
stick 

EP (as needed) Level D Respiratory Protection 

(as needed) 
TRC personnel to evacuate if Level C or 
higher respiratory protection required* 

Surface Water Sampling HH SG STB Sur Gloves PFD, harness, 
stick 

EP (as needed) Level D Respiratory Protection 

(as needed) 
(Rumford River) TRC personnel to evacuate if Level C or 

higher respiratory protection required* 
Soil Sampling HH SG (as needed) 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
HEAD PROTECTION 
HH = hard hat 

EYE/FACE PROTECTION 
APR = Full Face Air Purifying Respirator 
MFS = Mesh Face Shield 

FOOT PROTECTION 
Neo • Neoprene 
OB - Overboot 

HEARING PROTECTION 
EP - ear plugs 
EM = ear muffs 

PFS ­ Plastic Face Shield 
SG ­ ANSI approved safety glasses with side shields Rub = Rubber slush boots 

STB « Boots with steel toe 

Poly ­ Polyethylene coated boot 

HAND PROTECTION BODY PROTECTION RESPIRATORY PROTECTION 
Cot« cotton Cot Cov « Cotton Coveralls Level D = No respiratory protection required 
But - butyl Poly - Polyethylene coated tyvek coveralls Level C » Full face air purifying respirator with approved cartridges 
LWG - leather work gloves Saran = Saranex coated tyvek coveralls Level B = Full face air supplied respirator with escape bottle 
Neo = Neoprene Tyvek = Uncoated paper tyvek coveralls 
Nit = Nitrile PFD = Personal Flotation Device 
Sur - Surgical 

*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. 
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11.0 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......................................................(508) 222-5200
 

Ambulance.............................................................................911
 

Fire Department (Business) ...................................................(508) 261-7493
 
(Emergency) 911
 

Police Department..................................................................(508) 223-2224
 

Water Emergency (Fire Dept.)...............................................(508) 261-7493
 

Spill Emergency (Fire Dept.) .................................................(508) 261-7493
 

Poison Control Center............................................................(800) 962-1253
 

Lifespan Poison Center (Rhode Island) .................................(401) 444-5727
 

Toxic Substances Control Act (TSCA) Hotline.....................(202) 554-1404
 

CDC (Center for Disease Control).........................................(404) 454-4100 (24 hrs.)
 
(404) 329-2888
 

National Response Center......................................................800-424-8802
 

Pesticide Information Center .................................................800-845-7633
 

RCRA Hotline........................................................................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. 

• Communication networks and warning signals used at the Site 

• First aid equipment 
• Rescue operations 

• Notification of fire, police and emergency facilities 

• Evacuation plans 

• Rescue equipment 
• 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: 

•	 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 hom 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. 

•	 Two Horn Blasts: Medical Emergency 

Two hom 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. 

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

Three horn blasts followed by another extended or continuous hom blast signals a 
situation which could present an immediate danger to the life or health (EDLH) 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. 

•	 Appropriate 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 practice 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 Employee 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. 

•	 U.S. EPA Standard Operating Safety Procedures Manual. 

•	 TRC Environmental Corporation Health and Safety Manual for Site Investigations. 

•	 ACGffl. 1999 TLVS and BEIs, Threshold Limit values for Chemical Substances and 
Physical Agents. Biological Exposure Indices. 1999. 
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APPENDIXA 
ACCIDENT REPORT FORM 
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siKEJt.1, BUbTON, MASSACHUSETTS 02111 

EMPLOYER'S FIRST REPORT OF INJURY 
(To be filed only for those injuries resulting in five lost work days.) 

Please print or type legibly. Incorrect illegible or incomplete forms will be returned. 
L EMPLOYEE 1. First Name Initial Last Nairn 2. Sod* Security Number || FOR OFFICE USE ONL 

DATA DO NOT WRITE IN THIS 
Horn* Adores* (No. & Street. CJty. State, Zip Code) 4.HomeTeL • 

S. Martial Status 6. Sex 7. Date of BMi (MM/DO/YY). &, Naof Dependents 
QSingi* Q Female •-• • -,*n 

9*. Regular Occupation 9b. Occupation when injured (H different). 9a Nao<daysonnon-feauUrJobwhen| 
Injured. 

ia How long In your employ? 11. V a fcjvenifc was an emptoymem certificate or permit on Me? 
D Yes Q No 

IL EMPLOYER 12. Employer Name 11 EJ>4. NUMBER
 
DATA
 

14. OMce Address (No,& Street City. State. Zip Code)	 15. Telephone * 

16. Name and Address of Insurance Company (not agent) providing your Workers'Compensation Coverage 

IT. Nature o* Business or Artde Manufactured 18. Industry (SKX) Code :.r*.'": 

UL EMPLOYEE 19. Piece or Hourly Worker 20. Hourty Wage 21. t Hours worked 22. Days worked 
WAGE DATA Q Piece Q Hourty per day ——— per week ___ 

23. Provide estimated value o( meals lunushedlfw employee each week and 24. Gross Aver. WeeMy Wage
 
estimated weeMy value of any lodging, fuel, etc. tumbned: S ———
 

IV. OCCUPATIONAL INJURY 25. Dateoflnjuiy (MM/OO/YY) 26. Was Injured paid InluB for iMs day? 
OR ILLNESS DATA Q Yes O N° 

27. Data Dtsaoiity began 28. Date ol fifth Work Day Lost 29. Estimated length of Disability in days
 
(MM/OO/YY) ' : (MM/OO/YY) ———days
 

30. Injury Type Code 31. Primary Body Part Code 32. Secondary Body Part Code :. 

33. Other injury descriptors (Check afl that apply): 
a. Injury direct result of a single accident	 D
b. Injury resulted from cumulative condition a 
c. Injury represents a chronic/recurring disease .a 
d. totury resulted from toxto/hazardous substance D 

34. Aodress or Location where Injury/Illness occurred. 35. On employer's 36. Employee's Oepanment 
premises? 
QYes QNo 

37. e injures has relumed to wonc 
a. Date of Return (MM/OO/YY) b. Weekly Wage S. c. At what occupation?. 

38.	 To whom and when was injury/Illness reported? 39. H Injured has dted (MM/DO/YY)
 
enter date of death I I I
 

•O. Name and Address ol Witnesses: 

4*. Name and Address ol Physician 42. Name and Address of Hospital 

V.	 ACCIDENT 43. Describe fully how accident/injury occurred.
 
INFORMATION
 

Title	 Date 
Please file on;:nal with the 0.1 A., cooies to both insurer and employee within five days, excluding Sundays and holidays, from date in box *28. Failu 
ccrroiy witr; rescrsng requirements mey result in a sine. Iniury Type and Body Part codes are listed on reverse ; 



APPENDIXB 
SITE SAFETY LOG 
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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 



APPENDIX C 
SAFETY PLAN ACCEPTANCE 
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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 

L200I-453HASP 



APPENDKD 
SITE CONTAMINANTS 
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Soil Contaminants of Concern 

rid Eitractable Phenolics EPA 604 
Total Acid Extractable Phenolics (mg/Kg) 
2,3,5,6 - Tetrachlorophenol (ng/kg)_____ 
/PCs EPA Method 602________ 

i pig/kg)_____________ 
Toluene (ng/kg) 
Xylenes (mg/Kg) 

Total PAH (mg/Kg) EPA Method 610 
Semi-VOCs EPA Method 8270 
jenzoic Acid (mg/Kg) 
E-Chlorophenol (mg/Kg) 
E-Nitrophenol (mg/Kg) 
Phenol (mg/Kg) 
2-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) 
4-Chloro-3-Methylphenol (mg/Kg) 
2,4-Dinitrophenol (mg/Kg) 
4,6-Dinitro-2-Methylphenol (mg/Kg) 
Pentachlorophenol (mg/Kg) 
4-Nitrophenol (mg/Kg) 
EPH with Target Analytes 
C9 - CIS Aliphatic Hydrocarbons (mg/Kg) 
:19 - C36 Aliphatic Hydrocarbons (mg/Kg) 
111- C22 Aromatic Hydrocarbons (mg/Kg) 
Japhthalene (mg/Kg)_______________ 

2-Methylnaphthalene (mg/Kg)___________ 
hthylene (mg/Kg)____________ 

phthene (mg/Kg)_____________ 
'luorene (mg/Kg)_______________ 
henanthrene (mg/Kg)_____________ 
nthracene (mg/Kg)__________________ 

Fluoranthene (mg/Kg)_______________ 
; (mg/Kg)_____________________ 

3enzo[a]Anthracene (mg/Kg)__________ 
3hrysene (mg/Kg)____________________ 

blfluoranthene (mg/Kg)___________ 
kjfluoranthene (mg/Kg)_________ 

3enzo[a]pyrene (mg/Kg)_______________ 
)ibenzo[aji1anthracene (mg/Kg)________ 
ndeno[l,2,3-c,d]pyrene (mg/Kg)________ 
3enzo[g,h,i]pcrylene (mg/Kg)_________ 
Fotal Metals____________________ 

dc (mg/Kg)_______________ 



•hromium (mg/Kg) 
(mg/Kg) 



Ground Water Contaminants of Concern 

VOCs EPA Method 8270 
Naphthalene (ug/L)____ 
Acenaphthene (ng/L) 
Fluorene (ug/L) 
Phemmtfarene (ng/L) 
Anthracene Qig/L) 
Fluoranthene Qtg/L) 
PyreneQtg/L) 
Benzo-a-anthracene (ms/L) 
Chrysene Qtg/L) 
3enzo-b-fluorantheoe (u.g/L) 
Benzo-k-fluoranthene (ug/L) 
Benzo-(a)-pyrene (ns^L) 
lndeno-l,2,3-pyrene (>ig/L) 
Oibenzo-AH-«nthracene (ng^L) 
Benzo-GHI-perylene (ng/L) 
General Parameters 

Total PAH (ng/L) 
EPH 
C9-C18 Aliphatics (ug/L) 
C19-C36 Aliphatics(ue/L) 
Cl 1-C22 Aromatics (ug/L) 
Naphthalene (ug/L) 
2-Methylnaphthalene (u&TL) 
Acenaphthylene (ug/L) 
Acenaphthene (ug/L) 
Fluorene (ug/L) 
'henanthrene (ug/L) 
Anthracene (ug/L) 
luoranthene (ug/L) 
Vene (ug/L) 
Indeno (1,2.3-cd) Pyrene (ug/L) 
3enzo(>)Anthracene (ug/L) 
;hrysene (ug/L) 
3enzo(b)fluoranthene (ug/L) 
3enzo(k)fluoranthene (ug/L) 
3enzo(a)pyrene (ug/L) 
3ibenzo(a,h)anthracene (ug/L) 
Benzo(gji.l)perylene (ug/L) 
VPH 
:S-C8 AliphaUcs 

C9-C12 Aliphatics (ng/L) 
C9-C10 Aromatics (ug/L) 
ienzene (ug/L) 
Toluene (ug/L) 
Sthylbenzene (ug/L) 
M+P-Xylene (ug/L) 
0-Xylenes(ug/L) 
SfTBE (ug^) 
Naphthalene (ug/L) 
EPA 8270 Results (ug/L) 
Naphthalene 
Bis (2-elhylhexl) phthalate 
2-Metfiylnaphthalene 
'henanthrene 
'entachlorophenol 
Moxln - Furan Results 



[Method 1613A)
 
Sample Matrix
 
UnK»(M/L) 
Total TCDD 
Total PeCOD
 
Total HxCDD
 
Total HpCDD
 
Total TCDF
 
Total PeCOF
 
Total HxCDF
 
Total HpCDF
 
>H
 
Conductivity (umhos/cm)
 
Total Organic Carton (TOG)
 
Add Extractable PhenoUcs EPA 604 
Total AEPQig/L) 

.5.6 - Tetrachlorophenol (ng/L) 
2,4 - Dichlorophenol (ug/L) 
2.4 - Dimethylphenol (ug/L) 
2,4 Dinitrophenol (yg/L) 
Pentachlorophenol Qig/L) 
Benzene (ug/L) 
Toluene Qtg/L) 
Xylenes Qig/L) 

Metal Aiulysb 
Soluble Copper (ug/L) 
Soluble Chromium (ug/L) 
Soluble Arsenic Qtg/L) 
Arsenic, Total (mg/L) 
Chromium, Total (mg/L) 
Copper, Total (mg/L) 
RCRA 8 Metals (mg/L) 
Mercury 

Arsenic 
Selenium 
iarium 
ilver 

Cadmium 

Searf-VOCs EPA Method 8270 
ienzoic Acid (ug/L)
 
-Chlorophenol (ug/L)
 
-Nitrophenol (ug/L)
 
lienol (ug/L)
 
Z-Methylphenol (ugTL) 
«-Methylphenol (ug/L) 
,4-Dimethylphenol (ug/L) 
,4-Dicfalorophenol (ug/L) 
,4,S-Trichlorohenol (ug/L) 
,4,6-Trichlorophenol (ug/L) 

4-Chloro-3-Methylphenol (ug^) 
,4-Dinitrophenol (ug/L) 
.6-DinJtro-2-Methylphenol (ug/L) 
entachlofophenol (ug/L) 
-Nitrophenol (ug/L) 



Surface Water Contaminants of Concern 

EPA 8270 Results 
Naphthalene (ug/L) 
Bis (2-ethylhexl) phthalate (ug/L) 
2-Methylnaphthalene (ug/L) 
'henanthrene (ug/L) 

Fentachlorophenol (ug/L) 
Diorin Furan Results 
[Method 1613A) (pg/L) 
Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 
Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 
General Chemistry 
pH 
Conductivity (umhos/cm) 
Total Organic Carbon (TOC) 
Add Extractable Phenollcs EPA 604 
Total AEP (ug/L) 
2,3,5,6 - Tetrachlorophenol (^g/L) 
2,4 PicMorophenol (ug/L) 
2,4-Dimethylphenol (ug/L) 
2,4-Pinhoiphenol (ug/L) 
i'entachlorophenol (ug/L) 
VOCs EPA Method 602 (ug/L) 
Benzene 
Toluene 
Xylenes 
Total PAHs (ug/L) 
Soluble MeUb Analysis (ug/L) 
Soluble Copper 
Soluble Chromium 
Soluble Arsenic 
VOCs EPA Method 8270 (ug/L) 
Chloromethane 
3romometnane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulflde 
1,1-Dichloroethene 
:,l-Dichloroethane 
1,2-Dichloroethene (Total) 
Chloroform 
,2-Dicnloroethane 
!-Butanone 
1,1,1-Trichloroethane 
:arbonTetrachloride 



Bromodichloromethane 
1,2-Dichloropropane 
pis-1,3-Dicfaloropropene 
rrichlofoethene 
DibromochJoromethane 
1,1,2-TrichJoroethane 
Benzene 
ftms-l,2-Dichloropropene 
Bromoform 
4-Methyl-2-pentanone 
2-Hexanone 
retracbloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
3ilorobenzene 
Ethylbenzene 
Styreoe 
Xylene(ToUl) 

ID 
DATECQLLECTED 

SAMPLER 

Semt-VOO (uf/L) 
ttenol 
>is(2-Chloroethyl) ether 
!-Chlorophenol 
1,3-Dichlorobenzene 
i ,4-Dicfalofobenzene 
1.2-Dichlorobenzene 
2-Methylphenol 
2,2'Oxybis(1 -chloropropane) 
4-Methylphenol 
4-NHroso-di-n-propylamine 
{exachloroethane 
Nitrobenzene 
sophorone 
•NJtropehnol 

2,4-Dimethylphenol 
>is(2-Chloroethoxy)methane 
,4-Dichlorophenol 
,2,4-Trichlorobenzene 
Naphthalene 
-Chloroaniline 
lexachlorobutadiene 
-Chloro-3-niethylphenol 
-Methylnaphthalene 
Iex»chlofocyclopentadiene 
,4,6-Trichlorophenol 
,4,5-Trichlofophenol 
-Chloronaphthalene 
-Nitroaniline 

Dimefliyiphlhalate 
icenaphthylene 



2,6-Dinilrotoluene 
3-Nitroaniline 
Acenaphlhene 
2,4-Dinjtrophenol 
4-Nhropbenol 
Dibeozofuran 
2,4-Dinftrotoliiene 
piethylphlfaalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-NHroaniline 
4,6-Dinitro-2-methylphenol 
^-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenyle<her 
Hexachlorobenzene 
Pentachlorophenol 
Etienanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anlhracene 
Chrysene 
Bis(2-cthylhexyl)phthalate 
Pi-n-octylphthalate 
Benzo(b)fluoranthene 
3enzo(k)fluoranthene 
Benzo(a)pyfene 
Indeno(l,2,3-cd)pyrene 
Pibenz(aji)anthfacene 
Benzo(gJ>,I)perylene 

ID 

DATE COLLECTED 
SAMPLER 

PESTICIDES/PCBa (ug/Kg) 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlof 
Aldrin 
Heptachlor Epoxide 
Endosulfanl 
Dietdrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endosulfan Sulfale 
4,4-DDT_____ 



Methoxychlor 
EndrinKetone 
Endrin Aldehyde 
alpha-Chlotdane 
puma* Chlordane 
roxaphene 
Aroclor-1016 
Aroctor-1221 
Aroclor-1232 
Aroclorl242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
RCRA-8 Metob (mg/Kg) 
SUver________________________ 
jarium___________ 
Cadmium__________ 
Chromium_________ 
Lead___________ 
Arsenic___________ 
Selenium_______________ 
Mercury___________ 



Sediment Contaminants of Concern 

Seml-VOCi EPA Method 8270 
Benzoic Acid (mg/Kg) 
2-Chlorophenol (me/Kg) 
2-NiU-ophenol (mg/Kg) 
Phenol (mg/Kg) 
2-Mdhylphenol (mg/Kg) 
4-Methylphenol (nig/Kg) 
2.4-Dimethylphenol (mg/Kg) 
2,4-Dichlorophenol (mg/Kg) 
2,4,5-Trichlorohenol (mg/Kg) 
2,4,6-Trichlofopbenol (mg/Kg) 
4-Chloro-3-Methylphenol (mg/Kg) 
2,4-Dinitrophenol (mg/Kg) 
4,6-Dinitn>-2-Memylphenol (mg/Kg) 
Peotachlorophenol (mg/Kg) 
4-Nitrophenol (mg/Kg) 
EPH with PAH Target Analytes 
C9 - C18 Aliphatic Hydrooufrons (mg/Kg) 
C19 - C36 Aliphatic Hydrocarbons (mg/Kg) 
Cl 1 - C22 Aromatic Hydrocarbons (mg/Kg) 
Naphthalene (mg/Kg) 
2-Mediylnaphlhalene (mg/Kg) 
Acenaphthylene (mg/Kg) 
Acenaphlhene (mg/Kg) 
Fluorene (mg/Kg) 
Pbeoanlhrene (mg/Kg) 
Anthracene (mg/Kg) 
Fluoranthene (mg/Kg) 
Pyrene (mg/Kg) 
Benzo[a]Anthracene (mg/Kg) 
Chrysene (mg/Kg) 
Benzo[b]fluoranthene (mg/Kg) 
Benzofklfluofanthene (mg/Kg) 
Benzofalpyrene (mg/Kg) 
Pibenzo[a,h]anthracene (mg/Kg) 
[ndeno[l,2,3-c,d]pyrene (mg/Kg) 
Benzo[g,h,i]perylene (mg/Kg) 
Dioxin - 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 (ng/kg) 



2,3,5,6 - Tetrachlorophenol (txg/kg) 
1,4 - Dichlorophenol (ng/kg) 
Jimethylphenol (ng/kg) 
'entachlorophcnol (ng/kg) 
VOCa EPA Method 602 
Benzene (ng/kg) 
Toluene pig/kg) 
Xylenes (ng/kg) 
Total PAHs (ng/kg) EPA Method 610 
Total Copper (ng/kg) 
Total Chromium (ng/kg) 
Total Arsenic 
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J. T. Baker Chemical Co.
 
J.TBaker 

c~* <6007424-9300 
National tlcsporar Center > (800) 424 8802 

M2015 -04 Methanol Page: 1
 
Effective: 09/26/86 Issued: 12x17x86
 

SECTION I - PRODUCT IDENTIFICATION
 

Product Name: Methanol
 
Formula '•
 CHgOH
 

Formula Ut: 32.04
 
CAS No.: 00067-56-1
 
NIOSH/RTECS No.:. PC1400000
 
Common Synonyms: Methyl Alcohol; Wood Alcohol; Ceurbinol; Methylol; Uood
 

Spirit
 
Product Codes: 9049,9072,9075,9076,9071,5217,5370,9074,P704,9093,5536,9068
 

9073,9091,9263,9069,9070
 
.• . .. ..•• •,
 

PRECAUTIONARY LABELLING ,
 
m|̂|
 

BflKER SAF-T-DATA Sustem
 

n.ftftv«iLrrY nEftcnvrrv COMTACT 

VCMT PROPER EXTIH­
HOOO CLOVES CUISHER 

Precautionary) Label Statements
 

POISON) DANGER!
 
FLAMMABLE
 

HARMFUL IF INHALED
 
CANNOT BE MADE NON-POISONOUS
 

MAY BE FATAL OR CAUSE BLINDNESS IF SUALLOUED
 
Keep away from heat, sparks, flame. Do not get in eyes, on skin, on clothing
 
Avoid breathing vapor. Keep in tightly closed container. Use with
 
adequate ventilation. Dash thoroughly after handling. In case of fire,
 
use alcohol foam, dry chemical, carbon dioxide - water may be ineffective.
 
Flush spill area with water spray.
 

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm m m ••«m•*m«mmmmmmmmmm«•••*••
 

SECTION II - HAZARDOUS COMPONENTS
 

Component %
 

Continued on Page: 2 

1

0001 



J. T. Baker Chemical Co. .AtERtAL­
222 RecScnoc'. La"? PWTTU'P. *J J 08*65 Baker 24-riOi.-' £rTit"::r"l-:v "• trt.r"r>r«e • .rC" o5J-2'5i___ 

_ Chemtrec • t$00i 424-9300 
National Response Center * (8001 424-8802 

>015 -04 MetHanoi Page: 2 
Effec t ive : 09/26x86 Issued: 12/17/86 

SECTION II - HAZARDOUS COMPONENTS (Continued) 

jthanol 90-100 67-56-1 ­

SECTION III - PHYSICAL DATA 

Soiling Point: * 65*C ( 149*F) Vapor Pressure (nmiHg): 96 

siting Point: -98»C ( -144»F) Vapor Density(air-l): 1.11. 

Specific Gravity: 0.79 Evaporation Rate: 4.6 
(H20-l) (Butyl Acetate-1) 

)lubility(H_0): Complete (in all proportions) % Volatile* by Uolume: 100
 

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

SECTION IU - FIRE AND EXPLOSION HAZARD DATA
 

flash Point (Closed Cup): 12*C( S4»F) NFPA 704M Rating: 1-3-0 

flammable Limits: Upper ­ 36.0 % Lower ­ 6.0 % 

ixtino~uishing Media 
Use alcohol foam, dry chemical or carbon' dioxide.
 
(Uater may be ineffective.)
 

Special Fire-Fighting Procedures
 
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.
 

ire & Explosion Hazards
 
Vapors may flow along surfaces to distant.-ignition sources and flash back.
 
Closed containers exposed to heat may explode. Contact with strong
 
oxidizers may cause fire.
 
Burns with a clear, almost invisible flame.
 

Gases Produced
 
carbon monoxide, carbon dioxide, formaldehyde
 

SECTION U - HEALTH HAZARD DATA 
mmmmmmmmm**mi=*mmmmmmmmmmmmmmi~mmmm*mmmmmmmmi*m =mmmmmmmmi 

listed denotes (TLV-skin).
 

fhreshold Limit Value (TLV/TUA): 260 mg/m3 (200 ppm)
 

Short-Term Exposure Limit (STEL): 310 mg/m (250 ppm)
 

Continued on Page: 3
 0 0 0 1
 



J. T. Baker Chemical Co. 
222 Res Scr>oc! I.*-* P* csru-;. N J OS665 J.TBaker r-i-Hcui £n - - J J»MC> "^igcr.ane • 20'- 6592151 

Chemtrec • tSOOl 424-9303 " 5SHEETJ ____National Response Center n (600) 424 8802_____ 

M2015 -04 MetHanoi Page: 3
 
Effective: 09/26x86 Issued: 12/17/86
 

SECTION U - HEALTH HAZARD DATA (Continued)
 

Permissible Exposure Limit (PEL): 260 mg/ro- (200 ppm)<
 

Toxicity: (mg/kg) - S628
 
LDqn ( ipr-rat) (mg/kg) - 9540
 '50
 
LD'__ (sou-mouse)(mg/kg) - 9800
 
LD,.n (skn-rabbit) (g/kg) - 20
 '50
 

Carcinogenicity: NTP: No IARC: No Z List: No OSHA reg: No
 

Effects of Overexposure

Inhalation and ingestion are harmful and may be fatal.
 
Inhalation may cause headache, nausea, vomiting, 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. Eye 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.
 

Medical Conditions Generally Aggravated BVJ Exposure
 
None Identified
 

Routes Of Entry

inhalation, ingestion, eye contact, skin contact
 

Emergency and First Aid Procedures
 
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.
 
Uash clothing before re-use.
 

SECTION UI - REACTIVITY DATA
 
.....».».........«-...«-..«-..-.=. = «.»=.«== --= ---------•
 

Stability: Stable Hazardous Polymerization: Mill not occur
 
j^ 
conditions to Avoid: heat, flame, other sources of ignition 

incompat ibles : strong oxidizing agents, strong acids, aluminum 

'composition Products: carbon monoxide, carbon d ioxide , formaldehyde 

Cont inued on Page: 0 0 0 1 



J. t. oaKer 
222 R«c Scnoo L*n* -r-*c--q. N „• 08865 J.TBaker 

Chemtrec • (3001 424-9300 
national Response Center * (600) 424-8802 

M201S -04 He tHanoi Page: 4
 
Effective: 09/26/86 Issued: 12/17/86
 

SECTION UII - SPILL AND DISPOSAL PROCEDURES
 

Steps to be taken in the event of a spill or discharge
 
(Jear 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 water.
 

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

Pisposal Procedure
 
Dispose in accordance with all applicable federal, state, and local
 
environmental regulations.
 

* 

EPA Hazardous Waste Number: U154 (Toxic Waste)
 

SECTION UIII - INDUSTRIAL PROTECTIUE EQUIPMENT
 
mmmtKmmmmmmmmmmm*tmm*e^mmmmxmmmmmmmmmmmm*mmmm^<Kmm^mmmmmmmmmm*mxmmmmmm*tmm*mm*mmmmi 

Uentilation: Use general or local exhaust ventilation to meet
 
TLU requirements.
 

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

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

mmmmmmtmmmmmmmmmmtmmmtfmmmmmmmmmmmmmmmfmmmmmmmtfmmmmmmmmmmmmmmm^mmmmmmm^mmmmmmmmtet 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

SAF-T-DATA™ Storage Color Code: Red 

Special Precautions
 
Bond and ground containers when t ransfer r ing liquid. Keep container
 
tightly closed. Store in a cool, dry, well-ventilated, flammable liquid
 
storage area.
 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

ifiOMESTIC (D .O.T .A 

[Proper Shipping Name Methano1
 
[Hazard Class Flammable liquid
 
GN/NA UN1230
 
Labels FLAMMABLE LIQUID
 
Importable Quantity 5000 LBS.
 

Continued on Page*. 5
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I 
M2015 -04 Methanol Page: S 

Issued: 12x17x86
 Effective: 09X26X86
 
I SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION (ContinuedJ 

NTERNATIONAL ( I . M . O . 1
 

^Proper Shipping Name He t ha no 1
 
• Hazard Class 3.2, 6.1
 
• UNXNA UN1230
 
Labels FLAMMABLE LIQUID, POISON
 

KNXA - Not Applicable or Not Available
 

The information published in this Material Safety Data Sheet has been compiled
 
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. Ue reserve the right to revise
 
Material Safety Data Sheets periodically as new information becomes available.
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SECTION I - PRODUCT IDENTIFICATION
 

Product Name: r.sxanes 
Formula: C g K , ­
Formula Ut: SB.IB 
CflS No . : GG110-54-3 
NIOSH/RTECS No. M N S 2 7 S O O O 
Common Synonyms '• Normal Kex*ne; Kexyl Hydride 
Product Codes: ' S2S2,93OS,N1S3,3309 ,9308 

PSECSUTICNfiRY LP3ELLING 

- »
-«
 
-


VC.T
 
CLASSES HCOO 

Precautionarxi Labe 1 Statements
 

DfiNGER!
 -? 
CSUSES IREITPTION
 
EXTREMELY FLfiMMftBLE
 at 

EfiRMFUL I? SuJfiLLOUED, INKfiLED, OR fi8SOH3ED THROUGH SKIN
 
CAUTION: CONTAINS BENZENE, CANCER KfiZfiRD
 

Keep auay from -heat, sparks, flame.
 
Do"not breathe wapar . Keep in tightly .closed container. Use uith
 
adequate wentilaticn. Uash thoroughly after handling. In case of fire,
 
use alcohol foam, dry chemical, carbon dioxide - ua^ar may be ineffective
 
Flush spill area uith water spray.
 
« « M « M K « « « » M m X « X » « S a — 3 a B V K V M M X I » ^ » ^ » M M a ^ W » ^ a ' « 1 » < T f » ^ ™ ^ ^ m 3 - a ° * ™ ^ * ^ f ^ ' ^ ^ * t ' » g * » T * ™ ^ T T ^ ^ ' ' 

SECTION II - HfiZSRDCuS COMPONENTS 

Component cas 

>70 110-54-3 n - Hexane 
Methylpentanes 

Cont inued on Page: 0 0 0 1 
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SECTION II - HAZARDOUS COMPONENTS (Continued)
 

Methylcyclopentane >12 96-37-7 «
 
Diethylfautanes > I-------«---«-- >
 

'.-".! Benzene 65opm 71-43-2 =
j ———————————————————————-——————.....:——————— 
- .": SECTION III - PHYSICAL DATA 

; "-J Boiling Point: S9*C ( 155'F) Uapor Pressure ( m n n g ) : 124 

Melting Point: -95'C( -139*F) Uapor Dens i ty (a i r -1 ) : 3.0 

Saeciric Grav i ty : O . S S Evaporation Rate: 9
 
1 " (H-0-1) (Butyl ficetate-1)
 

2 •
 

SolubilityC-'O): Negligible (less than 0.1 %) * Uolatiles by Uolume: 100
 

Appearance & Odor: Colorless liquid uith mild odor.
 

SECTION IU - FIRE AND EXPLOSION HAZARD DATS
 
- /i m^mm*mmmm**a*mm*.*»*x™ = m-mmmm'mmmm*mmmmm*mmmmmm*mmmmmmmmm^mmm*mm*mmmmmm9mm*mmmmmm* s.
 

Flash Point (Closed Cup): -22'C ( -7'F) NFPA 7Q4M Sating: 1-3-Q
 

Flammable Limits: Upper - 7.5 \ Lower - 1.1 *
 

Fire Extinguishing Media
 
Use alcohol foam, dry chemical or carbon dioxide.
 

•« ((Jater may be ine f fec t ive . ) 

Special Fir?-Fiaht inc Procedures 
^ .̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^MM^̂ ^̂ B^̂ ™ 

' Firef ighters should wear proper protective equipment and self-contained
 
(positive pressure if available) breathing apparatus uith. fu l l f acepiece .
 

. Move exposed containers from fire area if it can be done without risk.
 
« Use water to keep fire-exposed containers cool.
 

Unusual Firs & Explosion Hazards 
Uapors may f lou along surfaces to distant ignition sources and f lash back. 
Closed containers exposed to heat may explode. Contact wi th s t rong 
oxidizers may cause f i r e . 

Toxic Gases Produced.
 
carbon monoxide, carbon dioxide
 

SECTION U - KEfiLTH HfiZftRD DfiTA . ' 

Blood changes have .been reported in laboratory animals. Fetal death
 
has bean reported in laboratory animals but not found in two additional
 
studies .
 

Threshold Limit Ualue (TLOVTGJfl) : ISO mg/n»J (SO ppm) 

Continued on Page'. 3 0001 
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SECTION U - HEALTH HAZARD DATA (Continued) 

Permissible 

Toxici ty : LD_ (o ra l - ra t ) (g /kg) - 28.7 

Carcinogenici ty : NT?: No IftRC : No Z List: No OSKfi reg: No 
/ 

E f f e c t s of Qogr'x 
Inhalation of vapors may cause headache, nausea, vomiting, dizziness, 
drausiness, i r r i ta t ion of respi ra tory tract, ar.c loss of consciousness. 
Inhalat ion of vapcrs may cause narcosis. 
Contact with skin or eyes may cause irri tation. 
Contact wi th skin has a defat t ing e f f e c t , causing drying and irr i tat ion. 
Ingest ion may cause nausea, vomit ing, headaches, dizziness, 
gastrointestinal i rr i tat ion. 
Chronic e f f ec t s cf overexposure may include central nervous system 
depress icn . 

Medical Condi t ions Gene ra l l y Qccravatad Svi Exposure
 
None Iden t i f i ed
 

Routes Of Entry
 
inhalation, ingesticn, eye contact, skin contact
 

Emergency and First Oid Procedures 
CALL A PKYSICIfiN. 
If swallowed, do NOT induce vomiting. 
If inhaled, remove to f r e sh a i r . If not breathing, give art if icial 
respirat ion. If breathing is d i f f i cu l t , give oxygen. 
In case of conta.ct, immediately f lush eyes or skin uith plenty of water for 
at least 15 minutes. 

This product con-tains up to 65 ppn» of Benzene. 

SECTION UI - RErtCTIUITY DfiTfi 

S tabi l i ty: Stable Hazardous Polymerization: Uill not occur 

Condit ions to f ivoid: heat, f l ame, other sources of ignition 

Incompat ibles : strong oxidizing agents, chlorine, f luor ine ,
 
magnesium perchlorate
 

Decomposition Products: carbon monoxide, carbon dioxide 

SECTION UII - SPILL fiND DISPOSAL PROCEDURES 

Continued on Face: •? 0 0 0 1 
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SECTION UII - SPILL AND DISPOSAL PROCEDURES (Continued) 

Steos to be taken in the event or a soil! or discharge 
Uear suitable protective clothing. Shut off ignition sources; no f lares, 
smoking, or f lames in area. Step leak if you can do so uithout r i sk . Use 
uater spray to reduce vapors. Take up wi th sand or other non-combustible 
absorbent material and place into container for later disposal. Flush 
area uith uater . 

J. T. Baker Solusorb" solvent adsorbent is recommenced
 
for spills of this product.
 

Disposal Procedure
 
Dispose in accordance uith all applicable federal, state, and local
 
environmental regulations.
 

EPA Hazardous CJaste Number: D001 (Igriitable Waste) 

SECTION UII I - INDUSTRIAL PROTECTIVE EQUIPMENT 

Oentilat ion:	 Use general or local exhaust ventilation to meet
 
TLU rectiirements .
 

Respiratory Protection: Respiratory protection required if airborne
 
concentration exceeds TLU. fit concentrations up
 
to 1000 ppm, a chemical cartridge respirator with
 
organic vapor cartridge is recommended. ftbove
 
this level, a self-contained breathing apparatus
 
is recommended.
 

Eye/Skin Protection:	 Safety goggles, un i form, apron, neoprene gloves 
are recommended. 

SECTION IX - STORfiGZ HANDLING PRECAUTIONS 

SflF-T-DflTfl™ Storage Color Code: Red 

Special Precautions 
Bond and ground, containers when t ransferr ing liquid. Kaep container 
t ightly closed. Stare in a coal , dry , well-ventilatsd, f lammable liquid 
storage area. 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

DOMESTIC ( D . O . T .  ) 

Proper Shipping Name	 Hexane 
Hazard Class	 Flammable liquid 
UN/NA	 UN1209 
Labels	 FLAMMABLE LIQUID 

Cont inued on ?a.ge : 5 0001 
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SECTION X - TRPiHSPGRTSTION DfiTft «WD flDDITIONCL INFORMRTICN (Cont inued) 
^^^^^H^j|^^^jB»ai^B1^^MW*««>i**«»^M^W^***IM^*'***^***^'****— • • • * * ̂  ••*•••»••*•*• ^~ 

f I . H . 0 . ) 
'! 

Proper Shipping Name Hexanes 
\ Hazard Class 3 .1 
A UN/NA UN12OS 
! Labels FLAMMABLE LIQUID 

N/A - Not Applicable or Not Available 

The information published in this Material Safety Data Sheet has been compiled 
from our experience and data presented in various tschnical publications. It is 
the user's responsibility to determine the suitability of this information for 
the adoption of necessary safety precautions. Ue rsserve the right to revise 
Material Safety Data Sheets periodically as new information becomes available. 
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SECTION I ­ PRODUCT IDENTIFICATION 
«•••«««•*«•««•«««•»••««•••««««•««•• 

Product Name: 
Formula: 

ochloric Acid Hydr
HC1 

Formula Ut: 3 S.4S 
CAS No.: 764 7-01-0 
NIOSH/RTECS No.: MZJ4C1 250QO 
Common Synonyms: Muri atic Acid; Chloro'nydr ic Acid; Hydrochloride
Product Codes: 3542 ,3523,9525,5357,9524,9544,9529,3542,4300,3549,9530,3548 

9540 ,9547,9545,3537 

PRECAUTIONARY LABELLING 

BAKES SAF-T-DATA™ S^at­

fl5 f\ 
^0 0 2 3 -̂3 

S£V=S£ NONE: rooswiZ stvce: 
Laboratory Protect iv- Ere-, pm 

Precautionary Label Statements 

POISON! DANGER! 
CAUSES SZUESE 3URN3 

MAY 3E FATAL IF SuJALLOUED OR INHALED 
Do not get in eyes, on skin, an clothing. 
Do not breathe vapor. Causes damage to Respiratory system Clungs), 
eyes and skin.. Keep irt tightly closed container. Loosen closure cautiously. 
Use tsith adequate venti lat ion. (dash thoroughly a f te r handling. In case 
of spill neutralize w i t h soda ash or lime and place in dry container. 

SECTION II - HAZARDOUS COMPONENTS 

nt. 1 CAS No . 

Hydrochloric Acid C23* aaume) 35-40 7647-01-0 

SECTION III - PHYSICAL DATA 

Bailing Point: I IG 'C ( 230*F) Uapor PresaareCmmKg) 

Continusd on page: 2 0 0 0 1 
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SECTION III - PHYSICAL DATA (Continued) 

' Melting Point: -25*C ( -13*F) Uapor Denai ty(air- l ) : 1.3 

: Saecific Gravity. 1 . IS Evaporation Rate: N/A
 
CK20-1) (Sutyl Acetate-1)
 

5o lub i l i ty (K_0) : Complete (in all proport ions) * Ooiatiles by Uolume: 100 J s« 
.1 

"I Appearance £. Odor: Clear, colorless or slightly yellou, pungent, fuming liquid. I .:;....,......,...,.......................................--.....,.....—.,—..
 
i SECTION 10 - FI3E AND EXPLOSION HAZARD DATA
 
| —————————————————-—————————————————————————————————————————————————————­
j Flash Poin t : N/A NF?A 704M Sating: 3-0-0
 
i 
4 

| Flammable Limits : upper - N/A % Lower - N/A %
 
t
 

.1 Fire Ext ineuishing; Media 
"I Use extinguishing media acaropriate for surrounding f i r e . 
i 
..-.Special Fire-Fjjhtine Procedures 

Firefighters should wear proper protective equipment and self-contained 
breathing apparatus uith ful l facepiece operated in positive pressure mode. 

-, Move containers f rom fire area if it can be done without risk. Use uatsr 
I to keep fire-exposed containers cool. 
f Do not get water inside containers. 

» Unusual Fire & Ex^ los ion .Hazards 
I May emit hydrogen gas upon contact uith metal. 

I Toxic Gases Produced 
\ hydrogen chloride, hydrogen gas 
• V a K M M V W H W M M H V W M M B V M B M V ' • ^ ITT^^^^WfT ™ * M » ^ * » ^ * * ^ * * ^ ^ ^ W W M ^ ^ * ^ W W W M ^ I » ^ W W ^ W W * M M < 1 ^ ^ ^ f ^ T T M l " f ^ H ^ ^ 

"J , .J . -v. ..SECT I ON. U.-.HEALTH HAZARD DATA
 
I .....,...„„....,„.„...,„„„,.,..„.„„..„.„„„„.„..„.„.„.„„„,.
 
! PEL and TL'J listed deriots csiling limit.
 
» 

'] Threshold Limit Uaiue (TLU/TUA) : 7 mg/m3 (5 ppm) 

3 
Permissible Exposure Limit ( P E L ) : 7 mg/ra (5 p?m) 

Toxicity: LD-- (oral-rabbit Hmg/kg) - 900 
LD_- (ior-mouse) (mg/kg) - 40 

20 ' 
LC_Q ( inhl-rat- lK) (pom) - 3124 

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

Melting Point : -2S*C ( -13*F) Uaoor Density(air- l) : 1.3 

Soecific Gravi ty : 1 . IS Evaporation Rate: N/A 
(H_0- l ) (3utyl Acetats-1) 

Solubi l i ty (K-O) : Complete (in all proportions) % Uolat i les by Uolume: 100 

~3 Appearance & Ocar: Clear, colorless or slightly yeliou, pungent, fuming liquid. 

SECTION IU - FIHE fiND EXPLOSION HfiZfiRD DfiTfl 

Flash Point: N/A NF?A 704M Sating: 3-0-0 

Flammable Limits: Upper - Nx'A % Loner - NXA \ 

Fire Exti
 
Use extinguishing media appropriate for surrouncing f i r s .
 

5.._ Special Fire-Ficht ing Procedures 
t Firefighters should uear proper protective equipment and self-contained 

breathing apparatus with ful l facepiece operated in positive pressure mode 
Move containers f rom fire area if it can be done without risk. Use uatsr 

I to keep fire-exposed containers cool.
 
Do not get uater inside containers.
 

1 Untisaal Fire & Exp los ion Hazards 
» May emit hydrogen gas upon contact with metal. 

_^ Toxic Gases Produced 
t hydrogen chloride, hydrogen gas 

._! . _,. . . SECT I ON. U. -.HEALTH HfiSARD DATA 
r .................—— ... — _-..,.„._....,..-_..».—.--.-,.-.---.———------------­
] PEL and TLU listed danots csi l ing l imi t . 

r Threshold Limit Ualus (TLU/TUA) : 7

i~
I

T

Permissible

 Toxic i ty :

 Exposure Limit ( P E L ) : 7

 LD5Q (oral-rabbit ) (mg/kg)
LD_, ( i or -mouse Hmg/kg)20 * 3 3 

LC_Q ( inh l - ra t - lH) (pom)

Continued

 mg/m (5 pom) 

 mg/m (5 p?1"' 
. ­

- 900 
- 40 

- 312-1 

 on Page: 3 H n n 1 
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SECTION U - HEALTH HAZARD DATA (Continued) 

Carcinogenicity: NTP : No ISRC-. No 2 List: No OSHA reg: No 

E f f e c t s o f Qvere»?osure 
Inhalation of vapors may cause "pulmonary edema, circulatory system 
col lapse, damage to upper respiratory system, collapse. 
Inhalation of vapors may cause coughing and d i f f i cuLt breathing. 
Licuid may cause severe burns to sk in and eyes. 
Ingestion is harmful and may be f a t a l . 
Inq-esticn may cause severe burning of mouth and stomach. 
Ingestion may cause nausea and vomiting. 

Medical Conditions General ly Aggravated 3vi Exposure 
None Identified 

Routes Of Entry 
ingestion, inhalation, skin contact, eye contact 

and First Aid Procedures 
CALL A PHYSICIAN. 
If swallowed, do NOT induce vomiting; if conscious, give uater, milk, or 
milk of magnesia. 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is d i f f icu l t , give oxygen. 
In case of contact, immediately flush eyes or akin with plenty of water for 
at least 15 minutes while removing contaminated clothing and shoes . 
Wash clothing before re-use. 

SECTION (31 - REACTIVITY DATA 

Stability: Stable	 Hazardous Polymerization: Uill not occur 

Conditions to Avoid'.	 heat, moisture 

Inconfnatibles :	 most comma n metals,- water, amines, metal oxides, 
acetic anhydride, propiolactone, vinyl acetate, 
mercuric su l f a t e , calcium phosphide, formaldehyde, 
alkalies, carbonates, s trong bases, 
sul fur ic acid, chlorosulfonic acid 

Decomposit ion Products •' hydrogen ch lor ide , hydrogen, chlorine 

SECTION Oil - SPILL flND DISPOSAL PHCCZDURS3 

Steps to be taken in the event of a soill or discharge 
(Jear self-cantained breathing apparatus and full protective clothing. Stop 
leak if you can do so uithout r i sk . Ventilate area. Neutralise spill wi th 
soda ash or l ime. tdith clean shovel, c a r e fu l l y place material into clean, 
dry container and cover i remove f r o m area. Flush spill area with water . 

Cont inued on Page: 4 0 0 0 1 
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SECTION UII - SPILL AND DISPOSAL PROCEDURES (Continued) 

R	 R! J. T. Baker Neutrasorb or Neutrasol "Low Na*" acid neutral izers
 
j are recommended for spills of this product.
 

- Disposal Procedure 
•'t	 Dispose in accordance wi th all applicable federal , state, and local 
i environmental regulations, 
t 

'•{ EPA Hazardous Waste Number: D002 (Corrosive CJaste) 
j „——;——————————————————..——————... ——————————————— .———————.... —— -« ——————— 

;:j . SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT 

J- Uenti lat ion: Use general or local exhaust ventilation to meet 
TLU requirements. 

Respiratory Protection: Respiratory protection required if airborne
 
j concentrat ion exceeds TLU. At concentrat ions up
 
t to 100 p?m, a chemical cartridge respirator wi th
 

acid cartridge is reccmrnendsd. Above this level, 
a self-contained breathing apparatus is advised. 

Eye/Skin Protection: Safety goggles and face shield, un i form,
 
protective suit, acid-resistant gloves are
 
recommended.
 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

j SAF-T-DATA™ Storage Color Code: Unite 

f Special Precautions 
1 Keep container tightly closed. Store in corrosion-proof area. 
< Isolate from incompatible materials. 

Do not store near oxidizing materials. 

-% ' ' - - SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

| DOMESTIC ( D . O . T . ) 

Proper Shipping Name Hydrochloric acid
 
Hazard Class Corrosive material (liquid)
 
UN/NA UN17B9
 
Labels CORROSIUE
 
Reportable Quantity 5000 L3S.
 

INTERNATIONAL (I.M.O.V
 

Proper Shipping Name Hydrochloric acid, solution
 
Hazard Class 8
 

Continued on Page: 5
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SECTION X - TRANSPORTATION DfiTfl AND ADDITIONAL INFORMATION (Continued)
 

UN/NA ON1789
 
Labels CORROSIUE
 

- Not Applicable or Not Available
 

The information published in this Material Safety Data Sheet has been compiled
 
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. Qle reserve the right to revise
 
Material Safety Data Sheets periodically as neu information becomes available.
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S4040 -02 SOCIUM HYDROXIDE* SOLUTIONS PAGE: 1 
EFFECTIVE: 08/28/36 ISSUED: 09/2W37 

. 7 • SECTION I - PRODUCT IDENTIFICATION 
PRODUCT MAKE: SODIUM HYDROXIDE* SOLUTIONS
 
FORMULA: NAOH IN HZO ­
FORMULA WT: 4-0.00
 
CAS NO. : - ­
NIOSH/RTECS NO.: W54900000
 
COMMON SYNONYMS: CAUSTIC SODA SOLUTION
 
PRODUCT CODES: 5635t 5636, 5633»
 

PRSCAUTIGriARY LABELLING 

BAKER SAF-T-OATA(TM) SYSTEM
 
HEALTH——•——————2—————MODERATE
 
FLAMMABILITY————0-————NONE
 
REACTIVITY——————1—————SLIGHT 
CONTACT—————————3—————SEVEP-E
 

LABORATORY PROTECTIVE EQUIPMENT
 
GOGGLES £ SHIELDt LA3 CD AT I APRON, VE-NT HOCOt PROPER GLOVES 

PRECAUTIONARY LASEL STATEMEfiTS 
SODIUM HYDROXIDE .. .. . C.I-4- L3LO-73-2 

SECTION III - PHYSICAL DATA 

BOILING POINT: N/A VAPOR PRESSUP.ECM.MHG1: N/A 
MELTING POINT: K/A VAPOR DEMSITYCAIR=l): N/A 

COMTIMUED CM PAGE: 2
 
S404C -02 SODIUM HYDROXIOE» SOLUTIONS PAGE: 2 
EFFECTIVE: 03/23/36 ISSUED: 09/2V57 

HI - PWSTCAL SATA 

SPECIFIC GRAVITY: N/A EVAPORATION RATE: N/A 
(H2C=1J (3UTYL ACETATE=L) 

30LU2ILITY(H2G )- ca?:?L£TE (IN ALL P^CPORTIC.VS} £ VOLATILES 3Y VOLUME: 
APPEARA^E £ OOCR: COLORLESS* ODORLESS LIQUID. 

SECTIOf! IV - FIRE AND EXPLOSJalTiJaAIABO-DATA 

FLASH POINT: M/A NFPA TO^t-M RATING: 3-0-L 
FLAMHA3LE LIMIT-S:^_ UPPER_ -_M/A .S _ LOWER-^ N/A -S .__ _ _ __ 
FIRE EXTINGUISHING MEDIA 

USE EXTIMG'JISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE. 
SPECIAL FIRE-FIGHTING PROCEDURES
 

FLOCD WITH WATER* 00 fJOT SPLATTER OR SPLASH THIS MATERIAL.
 
UNUSUAL FIRE z. EXPLCSICN HAZARD!: 

REACTS WITH MOST ME7ALS TG PROCUCE HYDRO GEM GAS, WHICH CAu FORM AN 

http:P^CPORTIC.VS


E X P L O S I V E M I X T U R E WITH AIR. 

SECTION V - HEALTH HAZARD DATA 

TOXICITY TEST RESULTS AND SAFETY AMD HEALTH EFFECTS ARE SASEO GN THE SOLUTE. 
THRESHOLD LIMIT V A L U E <9TLV/TWA1: 2 HG/M3 ( PPM) 
PERMISSIBLE EXPOSURE LIMIT ( ? E L J : 2 MG/M3 t P P M 1 
TOXICITY: LD5G {IPR-MOUSE) ( M G / K G ) - *0 
CARCIN3GENICITY: NT?: NO IARC: NO Z LIST: NO OSHA REG: uc 
EFFECTS OF OVEREXPOSURE 

INHALATION OF V A P O R S MAY CAUSE SEVERE IRRITATION OR 3URNS OF THE 
RESPIRATORY SYSTEM, PULMONARY EDEMA, OR LUNG INFLAMMATION. 
LIQUID HAY CAUSE BURNS TO SKIN AND EYES. 
LIQUID HAY CAUSE PERMANENT EYE DAMAGE. 
INGEST ION MAY CAUSE SEVERE BURNING OF MOUTH AND STOMACH 
INGESTION MAY CAL'SE NAUSEA AND VOMITING. 

TARGET ORGANS 
EYES, SKIN, R E S P I R A T O R Y SYSTEM 

CONTINUED ON PAGE: 3 
S4040 -02 SOCIUM HYDROXIDE, SOLUTIONS PAGE: 3 
EFFECTIVE: 03/28/36 ISSUED: 09/2 W37 

SECTION V - HEALTH HAZARD DATA (CONTINUED) 
M E D I C A L C O N D I T I O N S G E N E R A L L Y A G G R A V A T E D 2Y EXPOSURE 

*.'DNE IDENTIFIED. 
ROUTES OF ENTRY 

I N H A L A T I O N , INCESTIQN, EYE CONTACT, SXIN CONTACT 
EMERGENCY AND FIRST AID PROCEDURES 

CALL A P H Y S I C I A N . 
IF S W A L L O W E D , CO NOT INDUCE VOMITING; IF CONSCIOUS, GIVE LARGE AMOUNTS OF 
HATER. FOLLOW WITH DILUTED VINEGAR, FRUIT JUICE OR WHITES OF EGGS, BEATEN 
WITH WATER. IF INHALED, REMOVE TO FRESH AIR . IF NOT EREATHING, GIVE 
ARTIFICIAL RESPIRATION. IF BREATHING IS DIFFICULT, GIVE OXYGEN. IN C A S E 
OF CONTACT, IMMEDIATELY FLUSH EYES WITH PLENTY CF WATER FOR AT LEAST 15 
MINUTES. FLUSH SKIN WITH HATER. 
TLV LISTED DENOTES CEILING LIMIT. 

.SECTION VI - REACTIVITY__OAIA. 

STA3ILITY: STA2LE HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 
INCCMPATI3LES: STRONG ACIDS, ORGANIC MATERIALS, HOST COMMON METALS, ZINC, 

ALUT'-IMUM, MAGNESIUM HALCGENATEO HYCROCAR30NS 

SECTION VII - SPILL AND DlSPOSA. PROCEDURES 

STEPS TO 3E TAKEN IN THE EVENT CF A SPILL OR D I S C H A R G E 
*EAR SELF-CCMTAINED BREATHING APPARATUS ANC FULL PROTECTIVE CLOTHING. 
STOP L E A K IF YOU CAM 00 SO WITHOUT RISK. VEr iTILATE AREA. C A R E F U L L Y 
N E U T R A L I Z E SPILL W I T H D I L U T E HCL. FL'JSH ARSA WITH FLOODING AMOUNTS OF 

...———WA-T-ER-- ( U S E CAUTION. 1 • — 
J.T. SAKER NEUT?.ACIT-2(R) CAUSTIC ?-JEUT?.ALIZER IS RECOMMENDED FOR SPILLS 
OF THIS PRODUCT. 

DISPGSAL-.-.PR3CEQUR.E ..._........_ .._. ^ __.-.--_=—.—-.-^_ ._ , .... —--_-__.--. 
DISPOSE IN ACCORDANCE WITH ALL A P P L I C A B L E FEDERAL, STATE, AMD LOCAL 
E N V I R O N M E N T A L REGULATIONS. 

EPA H A Z A R D O U S W A S T E NUHBER: 0002 ( C O R R O S I V E WASTE! 

CONTINUED G-'i FAGc: ^
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SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT 

VENTILATION USE GENERAL C* LOCAL EXHAUST VENTILATION TO MEET 
. TLV REQUIREMENTS 

RESPIRATORY PROTECTION: RESPIRATORY PROTECTION REQUIRED IF AIR30RNE 
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIONS UP 
TC 60 PPM, A HIGH-ErrlCIcNCY PARTICULATE 
RESPIRATOR IS RECOMMENDED. A30VE THIS L=VSL» A 
SELF-CONTAINS^ BREATHING APPARATUS IS AOVISEO. 

EYE/SKIN PROTECTION! SAFETY GOG3LSS AND FACE SHIELOt UNIFORM. 
PROTECTIVE SUIT, RU33ER GLOVES ARE RSCGMMEMOSD. 

ABOVE I PPH,A SELF-CONTAINED BREATHING 
APPARATUS IS ADVISED. 

EYE/SKIN PROTECTION: SAFETY GOGGLES AK3 FACE SHIELD, UNIFORM, 
PROTECTIVE SUIT, PROPER GLOVES A?.= REC 

3cCTID« IX - STORAGE AND '-•.ANOLING PRECAUTIC«S 

SAF-TOATACTM) STORAGE COLOR COSE: -WHITE STRIPE 

SPECIAL PRECAUTIONS 
•<EE? CGNTAI.'icR TIGHTLY CLCSS3. STjRS IN CCRRCSIQN-PROCF AREA­
ISOLATE FRDM .INCOMPATIBLE MATERIALS. 

SECTION X - TRANSPORTATION DATA AMO AQCITIGfsAL I.'JFORW 

DOMESTIC (O.O.T. J 

PROPER SHIPPING MAKE SOOIUH HYDROXIDE, SOLUTION 
HAZARD CLASS CORROSIVE 'V.TSRIAL (LIQUID) 
UN/MA UN1324 
LABELS CORROSIVE 
REPORTASLE QUANTITY 1000 LBS. 

ITiTERNATIONAL fl.M.C.I " ' " "" " " ~ "~" 

PROPER SHIPPIMG KAMS SODIUM HYDROXIDE, SGL'JTIQN 
HAZARD CLASS 3 
Utl/M———————!——————————UN 132 4——————————-————————————————————————————— 
LA3ELS ' CORROSIVE 

N/A = HOT APPLICABLE CP. NOT AVAILABLE 

THE INFORMATION P'JELI SHED IN THIS MATERIAL SAFETY QATA SHEET HAS SEEN COMPILED 
FROM DUR EXPERIENCE AND DATA PRESENTED IN VARIOUS TECHNICAL PUBLICATIONS. IT 
IS THE USER'S-RESPGMSISIL-tT-Y-^O DETERMINE THE SUITASILI-T.Y 3F-IHIS-INFORMATION 
FOR THE ADGPTIO:-: Or NECESSARY SAFETY PRECAUTIONS. WE RESERVE THE RIGHT TO 
REVISE MATERIAL SAFETY DATA SHEETS PERIOD!!ALLY AS MEVi INF3R:'.ATIG:J BECOMES 

• AVAILABLE. - —J—T . - SAK ES. HAKES- NO .-HARRAilJY .3R._RE?RESE,^TATIO:-J ASCUT.-THs- _--_ . 
ACCURACY OR CCMPLSTEXESS ?1GR FITNESS FGR PURPOSE CF THE !MFCa.1ATIG:i CGNTAIMEO 
HEREIN. COPYRIGHT 1987 J.T. BAKER INC. 

— LAST PAGE — 
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SECTION I - PRODUCT IDENTIFICATION 
!*>. 

Product Name : Sulruric ficid 
Formula: K2SO, 
Formula Ut: 38 .08 
CfiS No . : 07SS4-93-3 
NIOSH/RTECS No. US3SCOOOO - -­
Common Synonyms Oil of Ui t r i c l 
Product Codes: 5030,9631,9575,5340,9579,9537,9574,3686,9694,3581,9838,9673 

S-.32,5137,3635,48 02,3534,3533,5643,968 0,5374 

PRECSUTIONfiRY LABELLING 

BfiKET? Sost-w 

COM7AC 

^3 0 W3IM 
Laboratorxi Protective EgaisTneri-;: 

CCC5.CS Lft8 COST 
I SHHL3 1 APRON wxo 

^ g^ &ut i. o Tt e 1. 

POISON! DflNGEH! 
EfiRMFUL I? INKPLED 
CflUSES SE'OERE BURNS 

MfiY 3E FftTAL IF SUSLLGUED 
. - . REACTS UIOLENTLY UirH UfiTES. 

Do not get in eyes, on skin, on 'c lothing. 
Do not breathe vapor. Keep in tightly closed container. Loosen closure 
cautiously. Use wi th adequate ven t i l a t ion . LJash thoroughly arter 
handling. In case of spill neutral izs ui th soda ash or lime and place in 
dry container. 

SECTION II - KAZSRDGLT5 COMPONENTS 

Catnoone nt CPS No, 

Sulfuric Acid SO-100 ' 7SS4-33-3 

Continued on Pags:
 0 0 0 1 
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S8234 -02 Sulfuric flcid Page: 2
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SECTION III - PHYSICAL DfiTfi
 

Boiling Point: 327*C C 621*F) Uapor Pressure CmmHg): <Q.3
 

Melting Point: -2*C ( 23*F) Uapor Density(air-l) : 3.4
 

Specific Gravity: 1.84 Evaopration Rate: . <1
 
(H20-l) (Butyl ficetate-lT
 

Solubi l i ty(K-O): Complete (in all proportions) % Uolatiles by Oolume: N/ft 

fippearance & Odor: Clear, colorless to light yellcu, oily odorless liquid. 
MttVHBlBiBi««»Bft«BIKBiVm*fWBiBiMBiBi«i««BIBiBiBittt*lBl*lKI*iWBi«>«IBlBi««BJA*BI«««am«MBI«lBiBi«*iBi*«IBl«**iV«*BiB**>**IBftB>*>m1 

SECTION 10 - FIRE flND EXPLOSION I-ISZPiRD DfiTfi 
m»^mm»mmmmmmmmmmmmmm-mmmmmmmmm*mmmmmmmmmm^mmm»^^mmmmmmmm^mmmmmmmmmmmmm»^^*i*t^i**^^'* 

Flash Point: N/fi . NFPfi 704M Rating: 3-0-2 U
 

Flammable Limits: Upper - N/fi % Lower - N/S %
 

Fire Ext inggishjncr Hecia
 
Use dry chemical or carbon dioxide. Do not use water.
 

. Special Fire-Fiohtinc_Procedures
 
Firefighters should uear proper protective equipment and self-contained
 
breathing apparatus with full facepiece operated in positive pressure mode
 
Do not get water inside containers.
 

f
 
Unusual Fire S Explosion Hazards
 

Reacts with most metals to produce hydrogen gas, which can form an
 
explosive mixture with air.
 
ft violent exothermic reaction occurs with water. Sufficient heat
 
may be produced to ignite combustible materials.
 

Toxic Gases Produced
 
..._,.. sulfur dioxide .. ..... ..... _ _. __ _ ...
 
M M O T B W W V m M M M H ^ ̂  « » >• » » M W M V M M W H M H t t V B W V a B a W M M H K J B M M W M M V M M W IB M M M M I H B M M M M M «§>• ̂  ^ M VI ̂  VI SB9 

SECTION U - KEflLTH KfiZSRD DfiTfi 

Threshold Limit Ualue (TLO/TUfi) : 1 mg/m ( opm ) 

Permissible Exposure Limit ( P E L ) : 1 mg/m ( ppm) 

LD5QToxicity.-  Cora l - ra t ) Cmg/kg) -" 2140 

Carcinogenic i ty : NT?: No IflRC: No Z List: No OSKfl reg: No 

Continued on Page: 3 0 0 0 1 
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SECTION U•- HEALTH HAZARD DATA (Continued) £ 

Ef fec ts of Overgxposure
Inhalation of vapors-may cause severe irritation of the respiratory system.
Liquid may cause severe burns to skin and eyes. 
Ingestion is harmful and may be fatal. ­ —— 
Ingestion may cause nausea and vomiting. 
Ingestion may cause severe burns to mouth, throat, and stewach. May have 
adverse e f f e c t on kidney function and may be fa ta l .
Chronic overexposure may result in lung damage. 

 ./. 
 -. 

 •>­

Medical Condi t ions General lu Aggravated
None Identified 

 Su Exposure 

Routes Of Entry
inhalation,

 : 
 ingestion, eye contact, skin contact 

cTnero-encM and First Aid Procedures 
CALL A PHYSICIAN. 
If swallowed, do NOT indues vomit ing) if conscious, give uater, milk,
milk of magnesia.
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is diff icul t , give oxygen. 
In case of contact, immediately flush eyes or skin with plenty of uater
at least IS minutes while removing contaminated clothing and shoes. 
Uash clothing before re-use. 

 or
 , 

 for 

 r­

-.'•f\:

SECTION UI ­ REACTIUITY DATA 
K««HMaw»mMWvaBaKJvmwwMW««««*K««aB«MaB«M*wwMaiaBiWM*iW«m*B«««JB«MV»ivm*Ba*aiKwm«Mi 

 Stability: Stable Hazardous Polymerization: Uill not occur 

Conditions to Avoid: moisture, heat 

Incompatibles: uater, most common metals, organic materials, 
strong reducing agents, combustible materials, 
strong bases, strong oxidizing agents 

Decomposition Products: oxides of sulfur 

SECTION UII - SPILL AND DISPOSAL PROCEDURES 
^ ^ ̂  ^ ^ ^ ^ ^ ^ ^ j ^ a ^ M W W a t ^  ̂  H ^ * ^ W W » » * M » ' ^ W C T » ^ W T l » » M M I M W ' ^ ^ T * f T ^ W J ™ ^ ^ ^ * * W » > W ^ » ^  l ^ W ^  m '•TTW»^^**I^M'***^' 

Stecs to be taken in the event of a soill or discharge 
(uear self-contained breathing apparatus and full protective clothing. 

. . . . Stop leak: if you. can do. so. without risk. DO NOT use uatsr. 
Neutralize spill and/or washings uith soda ash or lime. 
Uith clean shovel, place material into clean, dry container and cover. 
Move conta inerCs) from spill area. 

J. T. Baker R Neutrasorb or R Neutrasol "Low Na»" acid neutralisers 

.Continued on Page: 4 _ _. ­



222 Hed Sc.lso! Une PnilUfaiurg. N.J. 0836=JIBaker 24-Hour smefgency Telephone - (2C1) 355-21S1 
Chemtrec » (800) 424-9300 i 

_____National Response Center » (800) 424-8802 

S3234 -02 Sulfuric field Page: 4 
Ef fec t ive : 09/08/86 Issued: 12/17/86 

SECTION Oil - SPILL AND DISPOSAL PROCEDURES (Continued) fe ••••••^•(•••••^•••••W M tTW • M • • • • W M V M M M V V V W M W m M V M i M M M M ^ M a m M M H W a i M M * ••••••••• • • •• • *i •• • 

are recoimnended Foe spills of this product. 

Disposal Procedure - . 
Dispose in accordance uith all applicable federal , state , and local 
environmental regulations. - — 

EPA Hazardous Uaste Number: D002, DO 03 (Corrosive, Reactive Uaste) 

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT 

Uentilation: 

Respiratory Protection: 

Eye/Skin Protection: 

. SECTION

Use general or local exhaust ventilation to meet 
TLU requirements. 

None required where appropriate ventilation 
conditions exist. If the TLU is exceeded, a self 
contained breathing apparat-s is advised. 

Safety goggles and face shield, uniform, 
orotective suit, rubber gloves are recommended. 

 IX	 - STORPGE fiND HfiNDLING PRECAUTIONS 

SAF-T-DfiTA™ Storage Color Code: Unite ­

Special Precautions 
Keep container

•il Keep containers

SECTION X

DOMESTIC C D . O . T . ) 

Proper Shipping Name 
'	 Hazard Class 

UN/NA 
Labels 
Reoortable Quantity 

I • " 
•* INTERNATIONAL ( I . H . 0 . 

r
\
 Proper Shipping Name 
 Hazard Class 

UN/NA 
Labels 

I N/A ­ Not Applicable or

 tightly closed. Store in corrosion-proof area. 
 oat of sun and away from heat. , 

-	 TRANSPORTATION DATA AND ADDITIONAL INFORMATION 

Sulfuric acid 
Corrosive material
UN1830
CCRROSIUE 
l o u d L3S . 

 (liauid) 
* 

Sulphuric acid 
8 
UKI830 
CORROSIUE 

 Not Available 

The information published in this Material Safety Data Sheet has bean compilad
 

Continued on Page:
 0001 
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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. Ue reserve the right to revise 
Material Safety Data Sheets periodically as new information becomes available. 

— LflST PflGE — 0 0 0 1 
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SECTION I - PRODUCT IDENTIFICATION 

Product Name: Nitr ic Acid 
Formula.' 

Formula Git: 63.01 
CAS No . : 7S37-37-2 
NIOSH/RTSCS No. QU5775000 
Common Synonyms Kydrooen Ni t ra te ; Azot ic Acid 
Product Codes: 1,9605,SSQ2,3596,9506,9601,9537,3600,5113,3516,5371 

PRECAUTIONARY LABELLING 

BftKER SAF-T-DATA™ Sustai 

KSPLTH COHTACT 

Laboretorxi Protective Sc'ui^nent 

LS8 COST VEMT PROPS*
t APRON HOOO CLOVES 

Precatitionarx) Label Statements 

POISON! DPNGE3! 
STRONG OXIDIZZR - CONTACT UITK OTHER MfiTERISL MflY CSU5Z FIRE 

LIQUID flND UfiFQR CfiUSE SEUERE BURNS - MfiY BE ?ST«L IF SUfiLLOUED 
HfiRHFUL IF INKSLED flND MfiY CSU3E DELAYED LUNG INJURY 

SPILLAGE MfiY CAUSE FIRE OR LIBERATE DANGEROUS GAS 
Keep from contact wi th clothing and other combustible materials. Do not 
store vnear combustible mater ia ls . Do not get in eyes, on skin, on clothing, 
Do" not'"breathe vapor. Keep in t ightly closed container. Us'e" with adequate 
ventilation. In case or f i r s , use water spray, alcohol foam, dry chemical, 
o'r carbon dioxide. Flush spi l l area w i t h ua te r sp ray . 

SECTION II - HAZARDOUS COMPONENTS 

as NO . 
Nitric Acid 65-75 7S37-37-2 

Cont inued on Pags: 2 0001 
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SECTION III - PHYSICAL DATA 

Boiling Point: 121*C ( 25Q*F) Uapor Pressure(mmng): 

Melting Point : -42*C ( -44*F) Uapor Denai ty(air - l ) : 

Soecif ic Gravi ty : 1.41 Evaporation Rate: Nxfl 
<H20-1) (Butyl flcstate-1) 

S o l u b i l i t y C K - O ) : Compl-ts (in all proportions) % Uolatilea by Uolume: 100 

fippearancs & Odor: Colorless liquid, uith choking odor. 

SECTION IU - FIRE ftND EXPLOSION KfiZfiRD DfiTS 

Flash Point: N/fi NF?fi 7CKM Rating: 3-0-0 OXY 

Flammable Limi ts : Upper - N/"fl % Lower - N/fi % 

Fire E*t inqciis ning Media
 
Use water spray.
 

Special Fire-Fichting Procedares 
Firefighters should uear proper protective equipment and self-contained 
breathing apparatus uith fall facepiece operated in positive pressure mode , 
Move exposed containers f rom f i r e area if it can be done uithout r isk. 

I Use water to keep firs-exposed containers cool; do not get water inside 
_t containers. 

I Unusual Fire & Explosion Hazards 
[ Strong oxid izer . Contact with other material may cause f i r e . 

Toxic Gases Produced
 
nitrogen oxides, hydrogen gas
 

m~mmm''mmmmmm — mmmm~m-m-mm~mmmlmmmmmmmmmmmmmmm — mmmmmmmmmmmmmmmmm~mmm*mmmmmmmm*m~xm*mm*
 

' ' ' " SZCTION"0 -""HEALTH HAZARD DATA 

—' T 
i Threshold Limit Ualue (TLU/TUA) : 5 mg/m (2 ppm) 

Short-Term Exposure Limit (STEL) : 10 mgx'tn'3 (4 ppm) 

Permissible Exposure Limit (PEL): 5 mgXm- (2 pom) 

Carcinogenicity: NT?: No IARC: No Z List: No OSKA reg: No 

Z r r s c t a o? Overexoosure 
Inhala t ion of vapors may cause nausea, vomit ing, ' lightheadadness or 

Continued on Page: 3 0 0 0 1 
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SECTION U - KEP.LTK HfiZflRD DfiTfi (Continued) 

headache. • 
Inhalation of vapors may cause severe irritation of the respiratory system. 
Inhalation of vapors may cause coughing, chest pains, diff icul ty breathing, 
or unconsciousness. 
Contact wi th liquid or vapor may cause severe^ irritation or burns of the 
skin, eyes, and mucous membranes. 
Ingest ion may cause severe burns to mouth, throat , and stomach. May have-
adverse e f fec t on kidney function and may be fatal . 
Ingestion is harmful and may be fatal ." 

Medical Conditions Generallu—Pacravated 9\j Exposure
 
None Ident i f ied
 

Routes Of Entr \ i 
inhalat ion, ingestiori, eye contact, skirT contact 

and First Qid Procedures 
CALL Pi PHYSICIAN. 
If swallowed, do NOT induce vomit ing; if conscious, give water, milk, or 
milk of magnesia. 
If inhaled, remove to fresh air. If not breathing, give artificial 
respiration. If breathing is d i f f i cu l t , give oxygen. 
In case of contact, immediately flush eyes or skin with plenty of uater for 
at least 15 minut.es while removing contaminated clothing-and shoes. 
luash clothing before re-use. 

SECTION VI - REACTIVITY DATA 

Stability; Stable • Hazardous Polymerization: Will not occur 

Conditions to Avoid,: heat, light, moisture 

Incompatibles: . strong bases, combustible materials, 
strong" reducing"agents, alkalies; most common metals, 
organic materials , alcohols, carbides 

Decomposi t ion Products : oxides of ni t rogen, hydrogen 

SECTION UII - SPILL AND DISPOSAL PSCCEDUKES 

Steos to be taken in the event of a soi l l or discharge 
Uear self-contained breathing apparatus and • full protective clothing. Stop 
leak if you can do so uithout risk. Uentilate area. Neutralize spiH with 
soda ash or lime-. Ui th clean shovel, careful ly ^ilace material into clean^ 
dry container and coverJ remove f r o m area. Flush spill area with uater. 
Keep combustibles (wood , paper, oil, e tc . ) auay f rom spilled mater ia l . 

J. T. 3aker Neutrasorb" or Neutrasol "Lou Na*" acid neutrili= ers 

Continued on Page: 4 
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SECTION UII ­ SPILL AND DISPOSAL PROCEDURES CContinued) 
mmmm'mmmmmmmmmmmmm'mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmi 

are recommended for spills of this product. 

Disposal Procedure 
Dispose in accordance with all applicable federal , state, and local 
environmental regulations. 

E?fl Hazardous Uaste Number: D002 (Corrosivs uJaste) 

SECTION UI I I - INDUSTRIAL PROTECTIUE EQUIPMENT 

Uentilation:	 Use general or local exhaust ventilation to meet 
TLU requirements. 

t 

Respiratory Protection:	 Respira tory protection required if airborne 
concentration exceeds TLU. At concentrations up 
to 100 ppiri, a chemical cartridge respirator wi th 
acid cartridge is recommenced. Pbove this level, 
a self-contained breathing apparatus is advised. 

Eye/Skin Protection:	 Safety goggles and face shield, un i fo rm, 
protective suit, acid-resistant gloves are 
recommended. 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

SOF-T-DftTfl
TH 
 Storage Color Code: Yel lou 

Special Precautions 
Keep container "tightly closed. Store separately and auay f rom flammable 
and combustible materials. 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 
..._.....,....._..................................«>.......»..>..>«»««-»«--• 

'.DOMESTIC CD.Q...T!) 
Proper Shipping Name N i t r i c acid (over 40*) Poison - Inhalation Hazard 
Hazard Class Oxidizer 
UN/NA UN2Q31 
Labels OXIDIZES, CORROSIUE 
Reportable Quantity looo Las. 
INTERNATIONAL C I . H . Q . ) 

Proper Shipping Name -	 Nitric acid
 
Hazard Class 8 
UN/NA UN2Q31 
Labels CORROSIUE 

Continued on Page:
 0 0 0 1
 



i. D£Ker cnemicai Co.
 
222 ??:S: . .  36S55 JHBaker 2- w: 

:

(800i 424.3602 

N3660 -02 Nitric ficid •Page: 5 
Effec t ive: Q9/10/8S Issued: 

N/fl - Hot Applicable or Not fivaliable 

The information published in this Material Safety Data Sheet has been compiled 
f rom 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. Ue reserve the right to revise 
Material Safety Data Sheets periodically as neu information becomes available. 
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fir-1.: CALL A PHYSICIAN. i.e s^ALLCv/sr . it: UKSCi-jijSi r-ivt LAP,r,»; 
/.•••GUMrS fjF "•Alt?. [NiJt;Cr V.li-'ITI'rsG. 

if r.'<.<AL- Cr K^^CVr TO f^Pf.H 4 lc- . [^ M'jf P.r.cATH I NT-« O C V : 1 
A ' < T [ F r C C A L •?.£S?I(?iriO'-:. IF 3R6A7H[?{G IS UC FH [C'JLT , ",1V? 

, I-'M-H r - \T=LY FLUSH SKI« WITH ?L=^*TY n 
«•*; = -• FCR AT Lc^s r 15 .-nN-jrss -rtHrL= »?.;.<ovt>:r. COMT;. ir. •!/.!" 
CLOTHING AND SHO = S. W A S H CL'ITHPsC i;crC<£ 1?-US=. 

£Y= C O N T A C T : [-N C A S E UT ';Yc C ' J N T A C T t I M M E O C A T E L Y FLUSH W I T H PLENTY OF 
h A T S R FOR AT L E A S T I 'D M[N"JTSS. 

SURVf ILLAMC5 
lQL P«CPLftCC.'-'CNT A.-JC P£!>.[C:DIC MSOIC^L -XiMS W I T H =M°HA«iI3 ?JN iK[N» 

.VC P5SPIP.ATQRY 

HI H A Z A R D CATEGORIES AND L T 5 T S 

CUTS: Y£S CHW.CNIC: Y£5 FLAMMA i [L ITY : YES P3F.SSUFS: NC "P A C T I V I T Y : MO 

EXr°.SM=LY HAZAF-CGUS SU3STANCS: MC 
1ERCLA MAiA«.onuS SU5STANC" : MQ 
;AHA 3L3 TOXIC CHEMICALS: YES CONTAINS ISGPSUHYL ALCOHCL 

^ G£N€'-<IC C L A S S : CCS 
TSCA [NVcNTQKY: YES 

SSCTIO.N VI - " .SACTIVITY D A T A 

TO Av-jcot «SAT, fLA'-t^r 'JTMV.? s^u^-css OF ic
 

N C R I C A C [ O t S'JLPUSIC A C I D t HALQGEriS, A C T I V 
t aMr.Nji A-.'O AMMQNUt ALD5HYOES 

'2NT[NUSO QM °4G=: b
 

'301 'V H D l i l l M H I O S H MA * iAI-£ ^7 '• £ 0 16 '£ 0 'Z '­



.r.::A-. =- INC. jz;' «'•? sc:-rm. L •••'•-, ? 
•i -. r £ y i A •_ -5 A <= E r Y n 4 r A s H c i T 

MI.-.uv. 2 ( - * : 3 I 'i2-V-l.3Cn — .-aTIONM. .^KSP^SC C-INTF-1'. 3 

sccr r - jN vi - p . ^ i c r i v i r v ;>ATA 

\ vir - SPILL r. D I S P O S A L p'-'dc.e."ust&; 

57 r?S r;j f - ^ . TAKT:: ri TH= £\/?.':r OF i SPILL H* Cf^CHA'C-Z 
H?A-t SL'C. 'A'- .L: . -»vjTi.^ rcvr C L ^ T V I - . - S . 

; • • -. . ' 
W A J  : . H '.P.X.AY r; ? -^'jr. -: V&.--JKS. TiK" \.rj -.-'rrH SANO 2.^ crncv >«vs-cnMrt;sT[": . 
A'^CH^.i.'ir M A F = K I A L AMU ?LAC> INTG C'T.'Ti I M?°. FC^ LATt=i O I S P ^ S A L . PLUSH 
A?.iA W I T H v/Ar=: ' ' , 
•JO VJT ALLOH r:"1 r * 4 T £ A 0?*C.NS IK SSW = 7. S Y 5 T : " . 

J. T. ~i,:<FK SrJL'J.- iO^?.:<R) S il L Vc. k-iT A-'-SO? •'•I'JT 15 R5CC "15^050 FG ». S K I L L S 0? TH [ S 
psucucr. 

5S IN ACCJ°J;^VC-: WITH ALL AP»L:CA&LS . PCjraitt S T A T = , A;IO LOCAL 

t3N VIH - rNl:jST9.[AL P3.0T=CTi'/E K'JiJlo 

03? G=N c *4u 0-. L1CAL .£!<H4USr V E N T I L A T I O N Tr3 .M££T TLV 

p' ' - -T-cf TON: - j f j s P ^ A T c ^ Y p - n - j T C C T t O N OS-QUE^S IP AI^^^.MC 
CONCrVr ' - 'AT iON 'XC = ET5 TIV. 4T CCNCCMraiTrO' iS U^» TO 
inoc PP^, A CHEMICAL C A ? r ? . i a G " ^C^FISATI? . HITH r-^.-.i-i 
VA?IVJ C A S T - M O C K rs ?.=cr>»"i?'-nei5. 4'Anv= THIS L C V ^ L T » 
SrLF-CONTA C . V E O C^~.C TH JVC A P P A R A T U S IS SCCriiHr>j0CQ. 

OM P 

50d 'VW O l d - l l M H I D S H M A - i c He 9 7 : ; 0 I'^'TT
 

http:AI^^^.MC


«•• x T = t A I :> i, F £ T Y D A T  A f. H ? ­ T 
2*-- H c.-ii-'-J-VCY TeLl »>!•>!- — (?<5U .^-ZlSl 

-2: 7 

CC'MT.MNcR T lGHf ' .Y CL"-i«C. 5 r<-J«« IN A CUfSLt 0«-Y, WELL-V 
00 NOT 

fJV X - T s A . TAT £«::•; - ) A T A AM" A3P [ T IC1 

snc (o.a« T.I 
jcp. S ; H [ p t > [ » i G

C L A S S : 
 NAMr: [ 

.^LC LIOUIO 
: UN 1 2 19 

IA2ELS: PLAMY^BLc LI3UIO 
?'<Y R£FE»(E> IL£«: 172. L o t ; 173.125 

_ SHIPPING 
H A Z A R O CL fcSS : 3.2 t.»'.C. PAGE: 3100 
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fit iii ĵ x :i ;i A» ^- TIx -i i) ;.-j ;; 
:« V. r-i r. -I > » «/i ::i .1 !•• C I • 
n > *-> ;c o •< :/i c; —i > «.•> .•>

(t -.j -v> r­ T. -i ^ -4 1.1 i L: .-• —i
i: :v  JJ . • '- ~: «_• 

••> .:' j 

-c ? " ~* 
~J 'Ii •— 'C t­—­ w o r- vw -• 

»- -i r • > r 
t > .­ C. ~c-iin •-, -j «-. :c 

o 1-1 «.•; »•• .'J •-• 
c '^ i"i r~ u.
I r > .> •<t_ i.-; < $' o 
H -< '•> V ~ * 

:« or-,U C 

•»j TI r- TI *n -i 
— r.i :> J 

-< < *f O 
-i\O -J TJ »I'j c: -'.j *• •«• <­
JO !«• H 

•f PCr-. -« O
i* tr -n o T ;> 
U> «C ̂ * »f i'1 C 
4/> 111 • "1•-• «. X ni 
in 'i* ~-t .'r 
-4 Z t­ f O «/l
i­ -< r­ •/»s: ni 
I* JT < 
O C5X>,.i .'Ifii c >ri m i> A;
• rn 7* ic '- fii 

wl •-< »f 
—i *™J O ^> *~( 

-« O O 111 Ji 
a r~<(1 O U 
^" O i" l'» .*; 
^> i­ i O

• I—f'« .'J -< 
r~ .: '.i 
< -\ i•

•ii C ^r
47 </i ^j 

_: ,v»»  ——  vv  >> j.  xx  nn cc_ ••• '­ i.-i.-.. .:: «_• : .^ ;• «-•
i; i.­ o ^­ x. Hi »• c c­ o «/•„ 11- •• > *: —i:­
;;• j; r­ o .:.: -o < .: .i» n .o .3 •< -i -.T i~ 
X< -i -i •;» ;n i • p :t in r­ <s 
' ii. ::: 1.1~~ C •/•. • r 'c< v ..r .•; -» -^ t­
•H •• I,-,i;> »*• i/­ ,i c. ^< »-• X "  ̂ l~ '-J ^". «'» 
Vi '«> r" —« •-« u-. H C"> Hi i."i"j w". -0 Cl -H 

n| o'> f J­ :.': ^' -i: 1- <,'. ,«' '-' 'U •<
TI  .<ii a ."% r~ ij J •—ri »>ii xxfn ;;

f i t> -i > f_:<"•«•'» 
** '0 -1 TI •:' 
O 'ii TI -n in > 
v ^ .3 o -i . .J 
1, ,r. .-i ., x < 
."C 'i -i :• <n 'T 
i» t/! 'J f-. »/< 
••-• o c.i • :̂  .*. •"•> 
r~ n 11 J 
t-i r­ -» ij; 2. t-:H :c x r. -H-i »­-< "o n :* •-• x r~ 

»­ .»• *• ir -i 
TO m .1*. a 

O t^ C O '.tj i '. 

-t r. r~ >i ^ r>i TI 
(./» r-l • '4 O .'.' '­

-t •»• .-i ~i n
•n X ;:: t •-• -N 
*-< -H /̂1 i'» Cl 

-• r.; .'• -o .? T. —» <J 
— — n ;: c .••• ••• -f >-•>• 

v. •.• ,.J -t .•: o i' 
'I o x r* •£ ni i» »—f~ IA 
J i~ «-• r.i —• —iC, ji. 

•-> ^.'j -1 y> 'J ••* • c." i" 
.r " 'j "• 'ii ;ii i%j •>% -* 

r~. «-> xj .̂ . ii o r« 
a ^ ?cj- v. o H .2: - r » T « j - < r : - < <«•
^ HI iri -^ .n rn i". 
.v. ~ •:•)-. ^ ..-.-M -.4 /• -H 
-i r» xi .>• -3 is- »: ti r~ > jj -ii > • ^ 'i 

:c .::n^ i x j:—r 
: r1 " t .-: k••• > L 

V : • ;•• -4 c O J? 
-i < A;j: > •" o TJ >'•• .u HI •••• -I .a n 
« r» '"! ° S­

:) Til z 

x r n in 
a c 

-t 

>­
r* 

iii
ii 
.1.i 
ii 
u 
u 
M 
II 
II 
ll 
II 
ll 
II 
II 
If 
II 
II 
ll 
II 
ll 
M 
II 
I. 
II 
II 
ll 
I. 
ll 
ll 
II 
II 
II 
II 
II 
M 
II 
II 
ll 
I­
^ 
ii 
H 

II 
I' 
It 

» 
H 

II 

u 
XI 
t... 

•J. 

CO
L.I 
ifi 

O 

. . .- -4 
-• I 
~ JL ;ll 

O^ r. .3 
IV f* 

•t 

I . T ""i 
I /•• .•» (.j 

> H n 

r- .r- .11 w! 
.7 o r­
»• u. -< 

•v i ^ 

n ~ u-.-.
fr> v 
j! .'«• ^> 
-1 »T« »: 
rn -o «.-> c 

.••J 'i «.*. 
vf. 'il 

— r­ .-* 
.1; ITI L 

t > 
i •; 

A a 
II 
M 
II 

4« ,-n 
v. •• 

o 

U 
II 

•O 
O u) 



JXBaker
 
«'.8001 424-9300 SHET National fl««oons« Ctmtr » (800) 4244402 

P6401 -02 2-?ropanol Page: 1 
Effective: 09/05/86 Issued: 12/17/86 

SECTION I - F3CDUCT IDENTIFICATION 

Product' Name: 2-Propanol

Formal at CKjCHOHCKg
 
Formula Ut: SO.10
 
CftS No . l 00067-63-0
 
NIOSH/RTECS No.: NT80SOOO
 
Common Synonyms: Isopropanol; Iscprapyl Alcohol; I?A; aec-Propanol";""
 

Dimethylcarbinol

Product Codes: 5610,9083,9088,3334,9095,3079,9089,3084,5373,9081,9082
 

PRECAUTIONARY LABELLING 

BAKES SAF-T-OATfi™ Sustain 

HEaLTH f-jMy-flasirrY CONTftCT 

^JBtt SEVERE SU15H7 SLXSKT 
Laboratory PToteetive Equipment 

Prgcaaticmarxr Label Statements 

WARNING! 
FuAMMASLZ . 

CAUSES IRRITATION 
HARMFUL Ir S'ulALLOUED OR INHALED 

Keep auay from heat, sparks, flame. Avoid contact with eyes, skin, clothing. 
Avoid-breathing, vapcr _ Keep in tightly closed container-.- Use uith.. 
adequate 'ventilation. Uash thoroughly after' handling." In case of fire, 
use alcohol foam, dry chemical, carbon dioxide - water may be ineffective. 
Flush spill area wi th water spray. 

SECTION II - HAZARDOUS COMPONENTS 

Component CftS No . 

2-Propanol 90-100 67-63-0 
-2-Pro-panol • •—• .J90=100_. .67-_63_-0 

Continued on Page: 0001 
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SECTION II - HAZARDOUS COMPONENTS CContinued) 

2-Propenol 90-100 67-63-0 ­

SECTION III - PHYSICAL DATA 

Boiling Point: ' 82*C ( 180T) Uapor Pressure (mmHg): 33 

Melting Point: -894C ( -12S4F) " U«por Oensity(air-l): 2.1 

Specific Gravity: 0.79 Evaporation Rate: 2.88 
(H2O-U . (Butyl ficetate-1) 

Solubility(H_0) : Complete (in all proportions) % Uol&tilea by Volume: 1QQ 

ftppearancs & Odor: Liquid with slight odor or rubbing alcohol. 

SECTION 10 - FI5I fiND EXPLOSION HAZARD DfiTfi 
mm~mmimmmmmmmmmmmmmmmmmmmmmmmmmmtimmmmmmmmmmmmm*immmm~mmmmmm*immmmmmmmmmmmmmmm* 

Flash Point (Closed Cup): 12'C ( S3'F) NFrA 704M Rating: 1-3-0 

Flammable Limits: Upper - 12 X Lower - 2.0 * 

Fire Ext intols nine Media 
Use alcohol foam, dry chemical or carbon dioxide. 

u (Uater may be ineffective.) 

Secia l Fire—Fightin1 Procedures 
Firefighters should wear proper protective equipment and self-contained 
breathing apparatus with full facepiece operated in positive pressure wade 
Move containers from fire area ir it can be done without risk. Use water 
to .keep fire-exposed containers cool. 

Pnuaaal Fire & Ex los ion 
Vapors may f low along surfaces to distant ignition sources and flash back. 

": •- Closed containers exposed to heat .may e'xplode.' Contact oith strong 
oxidizers may cause f i re . 

Toxic Gases Produced
 
carbon monoxide, carbon dioxide
 

SECTION U - HEALTH HAZARD DATA 

Threshold Limit value CTLO/TUA) : 980 mg/ra3 (400 ppm) , 

Short-Term Exposure Limit (STEL) : 122S mg/m (SOO ppm) 

Permissible Exposure Limit (PEL): 980 mg/m (400 ppm) 
Continued on Page: 3 0001 
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SECTION 0 - HEALTH HAZARD DATA (Continued)
mmmmmmmmmmmmmmmmmmmmmmmmmmmmqmmmmmmmmmmmmm^mmmmmmi 

Toxicity: LD5Q < oral-rat Xmg/kg) " . - 5840 iV."•*»«V?	 L0_. (ipr-mouse) (rag/kg) - 933 
«•!
 

LDSQ <oral-dog> C ing/kg> - 6150
 
LD5Q (akn-rabbit) (g/kg) ' - 13 

Carcinogenicity: NT?: No IfiHC: Ho Z List: No OSHft reg: Nc 

Errsets of Overgxposcre
 
Oapora may be irritating to eyes, nose and throat.
 

., Inhalation of vapors may cacise headache, nausea, vomiting, dixsi 
drowsiness, irritation of respiratory tract, and loss of consciousness. 
Liquid may be irritating to skin and eyes. Prolonged skin contact may 
result in dermatitis. Eye contact may result in temporary corneal carnage 
Substance is readily absorbed through the skin. 
Ingestlon may cause nausea, vciaiting, headaches, dizziness, 
gastrointestinal irritation. 

. Hedisal Conditions Generallvi Pccraveted 3xt 'Exoo5are
 
None Identified
 

Bootes Of Entru
 
inhalation, ingestion, skin contact., eye contact
 

Emerorencvi and First fiid Procedures 
CfiLL fi PHYSICIAN. . ' ­
If sualloued, if conscious, give large amounts of uater- Induce vcaiting. 
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 uith plenty'of water for at 
least 15 minutes. Flush skin uith water. 

mmmm~mmfmmmmmm*mt*mtfmm~mmmmmmmmm^mmmmmmmmmmmmmmmmmmmmm^mm^*fmmmmmmmm^t*mm^mmmmmmmmm 

- '	 . SECTION 01 - REACTIUITY DATA
 
• • • • • aA M M a M H H M V a B M W M M •••••• IK• ill JK •]• aV JM JM-JB IB 4K • W ••• 111 ail aV ̂ B !• IB IB ̂ VI• IB M !• «• BB aB^tV*B>BlBaBiB Bl ̂  aB IB! WfWt BllBBlXaBWBiM IB IB 

Stability: Stable	 Hazardous Polymerisation: Uill not occur 

Conditions to Avoid:	 heat, flame, other sources of ignition 

Incompatibles :	 strong oxidizing agents, aluminum, strong acids, 
nitric acid, sulfuric acid, halogens, 
active halogen compounds 

Decomposition Products:-	 -carbon monoxide,- carbon dioxide 
• • • W M M M H a i M M M m M M M M M M H V i V B a i V t t l i V a a W a t W B V V M B M H a B B i W i M H a i M M M V i M W M W M M K M M M V M W W M K M H M H ' 

SECTION UII - SrILL AND DISPOSAL PROCEDURES 
• ••••••••••••••••^••••••••••••^••••^••••••••••••••••iVMWVMWaHMMHMMHWalMWMMMW***' 

Steps to be taken in the event of a saill or discharge 
Uear suitable protective clothing. Shut off ignition sources; no flares, 

Continued on Page: 4 0001 
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SECTION UII - SPILL AND DISPOSAL PROCEDURES (Continued) 
• ••••MM • ••••••••••••••••••••••MM A*^^ • •••••••••^••••••••••(••.••••••••••••••••l 

smoking, or flames in area. Stop leak if you can do so without riak. Use 
uater spray to reduce vapors. Take up with sand or other non-combustible 
absorbent material and place into container for later disposal. Flush 
area with uater. 

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

Disposal Procedure
 
Dispose in accordance uith ell applicable federal, state, and local
 
environmental regulations.
 

E?A Hazardous Uaste Number: DO01 (Ignitable U&ste) 

SECTION UII I - INDUSTRIAL PROTECTIVE EQUIPMENT 

Oentilation: Use general or local exhatfst ventilation to mest
 
TLO recuirsments . .
 

Respiratory Protection: Respiratsry protection required if airborne
 
concentration exceeds TLO. At concentrations cp
 
to 10QO can, « chemical cartridge respirator with
 
organic vapcr cartridge is recommended. ftbove
 
this level, a selr-contained breathing apcaretca
 
is reccimsnced.
 

Eye/Skin Protection: Safety gocglea, uniform, apron, butyl rubber 
• - • gloves ars recommended. 

SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

SflF-T-DflTfi™ Storage Color Code: Red 

Special Precautions
 
Bond and ground containers uhen transferring liquid. Keep container
 
tightly closed. Store in a csol, dry, well-ventilated, flammable liquid
 
storage area.­

«•••••••••• •*•• •.••••^••••.•••••••••••••••••••••••••••••••••••(•••••••^•^••••••mmMWMWKM* 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION 
mmfU^fn9g^ff^^t^^^m^ft^^^f^tftmt^m»m»^mmmm»mm»mmmmmmm'*.mmmwt'm^wim'mmmmmmmmm*^^^***im*^^m***'m^**m 

DOMESTIC ( D . O . T .  J 

-.Proper Shipping Name Isapropanel 
Hazard Class Flammable liquid 
ON/NA UN1219 
Labels FLAMMABLE LIQUID 

Continued on Page: 0001 
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•••••• e>••••••^ ••••*• •• eVtfl ••> • •^•v VI • ev ••W ••§•••••••••• 

SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION CContinued) 

INTERNATIONAL C I . M . O . ) 

Proper Shipping Name Isopropaml
Hazard Clas« 3.2 
UN/Nft ' UN1219 
Labe Is FLAMMftBLZ LIQUID 

- Not Applicable or Not Available 

The information published in this Material Safety Data Sheet has been compiled 
from our experience and data presented in various technical publications. It is 
the user's responsibility to determine the suitability o? this information for ­
the adoption of necessary safety precautions. Ue reserve the/right to revise 
Material Safety Data Sheets periodically as new information becomes available. 

— LAST PRGE — 000 ] 
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PUBLIC HEALTH Lyme

FACT SHEET Disease
 

MuuchuteTU Department of Public Health. 150 Trttnont Street Bo«ton, MA 02111 

What is Lyme Disease? 
Lyme Disease is an Infectious disease caused by bacteria that are spread by tiny infected ticks. Both people and 
animals can be Infected by Lyme tick bites. Lyme Disease can be serious If It is not treated, but it is not fatal. 

Where is Lyme Disease found? 
Lyme Disease 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 Valley in the 
western pan of the state. The disease is most likely to be spread between late May and early autumn, when ticks are 
most active. 

How is Lyme Disease spread? 
Lyme ticks cling to plants near the ground in brushy, wooded, or grassy places. The ticks, which cannot jump or 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 mice. The bite of older ticks (called nymphs) can pass the 
infection along to the next host 
Lyme ticks are so tiny that the larvae are no bigger than the period at the end of this sentence. The ticks live for two years, 
during which they can infect wild and domestic animals as well as people. 

ACTUAL SHE 

' • * * 
lihhliUliiilil. 

ONE INCH 

Not all ticks carry Lyme Disease, and even being bitten by a Lyme tick does not necessarily mean that you will get the 
disease. The tick must be attached for at least 24 hours to pass on the bacteria, so removing the tick promptly will cut 
down your chances of becoming infected. 

*. 
X 

What are the symptoms of Lyme Disease? 
Earty stage: The first symptom of Lyme Disease is usually—but not always—an unusual rash where the tick bit (Often 
the tick isn't even noticed, and it drops off before the rash appears.) The rash first appears anywhere from three days to a 
month after the bite, tt starts as a small red area then spreads out, often clearing up in the center so It looks like a donut 
Other skin signs include burning or itching, hives, redness of the cheeks and under the eyes, and swollen eyelids wrth 
bloodshot eyes. Flu-like symptoms such as fever, headache, stiff neck, sore and aching muscles and joints, fatigue, 
sore throat, and swollen glands are also common in the early stage of Lyme Disease. 
These symptoms often go away by themselves after a few weeks, but the person remains Infected. Without medical 
treatment about naff the infected people will get the rash again in other places on their bodies, and many will develop 
more serious problems later. Treatment with antibiotics clears up the rash within days and often prevents later 
problems. 

Later rtages: Three major organ systems — the joints, nerves, and heart — can be affected months after the tick brie, 
although symptoms usually show up within four to six weete. People witn Lyme Disease can develop late-stage 
symptoms even if they never got the donut-shaped rash. 



About 60% of people with untreated Lyme Disease get arthritis in their large Joints, usually knees, elbows, and wrists. 
The arthritis can move from joint to joint and become chronic 

About 10% to 20% of people who donl get treatment develop nerve problems. The most common symptoms are severe 
headache and stiff neck, facial paralysis or other cranial nerve palsies, and weakness or 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 
heartbeats. 

How Is Lyme Disease diagnosed? 
Lyme Disease 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 diseases, eke flu. To help diagnose these cases, doctors can ask the 
Massachusetts Department of Public Hearth or other labs to test their patient's blood for antibodies to the Lyrne 
Disease bacteria. 

How is Lyme Disease treated? 
Lyme Disease can be treated with antibiotic pills if it is diagnosed early. Tetracydine seems to work best Children under 
seven are given penidllin 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 Disease are 
to know where these ticks are found, avoid these places, and promptly remove the tick if you do get bitten. If you live in or 
visit a high-risk area, follow these tips: 

•	 Dont walk barelegged in tall grass, woods, or dunes where ticks may Cve. 

•	 If 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 clothes before they reach your skin. 

•	 Use insect repellants made with DEET (check the label) on your skin, and the ones made with permethrin on 
your clothes. 

•	 Check for ticks every day. Their favorite places are on the tegs, thighs and groin, in the armpits, along the hairfine,and 
in or behind the ears. The ticks are tiny, so took for new "freckles." • . ' 
v 

•	 To remove a tick, use tweezers to grip the bodyfirmly and pullK straight out If you must use your 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 where children can reach them.} 

•	 Know the symptoms of Lyme Disease, rf you have been someplace like ry to have ticks between May and earty 
autumn and you develop Lyme Disease symptoms—especially if you get a donut-shaped rash — t«e a doctor 
right away. Early treatment can prevent later problems. 

Where can you get more Information? 
Your local board of hearth 
Listed in the telephone book under local government 

Massachusetts Department of Public Hearth 
Division of Epidemiology (617) 522-3700, x420 or 425 

May 1990 
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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, HI 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 IPFD, 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 II PFD, NEAR-SHORE BUOYANCY VEST is intended for calm, 
inland water or where there is a good chance of quick rescue. This type will turn some 
unconscious wearers to a face-up position in the water. The turning action is not as 
pronounced and it will not turn as many persons to a face-up position under the same 
conditions as a Type I. An adult size device provides at least 151/2 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 is 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 THROW ABLE 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. 

\s
 
Throwable 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 I, II, or III PFD (as noted on the PFD label) when inflated. Hybrid 
PFDs must be worn when underway to be acceptable. 

Inflated Hybrid PFD 

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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Guide
 

INTERNATIONAL DRILLING FEDERATION 

dCDMA 
Th« Drilling Equipment
Manulacturtr* 
Association 

NDCA 
National Drilling
Contractor* . . 
Association '' . 

CDDA 
Ctnadlin Dl 
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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 Association (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 forthe 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. 
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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 or around a drill rig, but also when you are travel­
ing to and from a drilling site, moving the drill rig and tools from 
location to location on a site, or providing maintenance on a drill 
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. 

Every drill crew should have a designated safety supervisor 
who has the authority to enforce safety on the drilling site. A rig 
worker's first safety responsibility is to obey the directions of the 
safety supervisor. 
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2. Governmental Regulations 
All local, state, and federal regulations or restrictions, cur­

rently in effect or effected In the future, take precedence 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 a drill­
ing shift. Drilling must not be permitted until all 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. 
• Ensure that every drill rig worker is informed of safe operat­
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ing practices on and around the drill rig. Provide every drill rig 
worker with a copy of the organization's drilling operations safety 
manual, and| when appropriate, the drill rig manufacturer's opera­
tions and maintenance rrjanual. Ensure that every employee 
reads and understands, the'safety manual. 

• Carefully Instruct a new worker in drilling safety and observe 
the new worker's progress towards understanding safe operating practices. 
• Assess the mental, emotional, and physical capability of 

each worker to perform the assigned work in a proper and safe 
manner. Remove any worker from the drill site whose mental and 
physical capabilities might cause injury to the worker or 
coworkers. 
• Ensure that a first-aid kit and a fire extinguisher, which are 

properly (maintained, are on each drill rig and each additional 
vehicle. '' ' " 
• Be well trained in and capable of using first-aid kits, fire 

extinguishers,:and all other safety devices and equipment. Train 
crew members. 
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• Maintain a list of addresses and telephone, 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. 

A. Individual Protective Equipment 
For most geotechnical, mineral, and/or groundwater drill­

ing projects, Individual 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 translating 
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 drill rig worker 
or visitor. 

• 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 drill rig. All safety 
shoes or boots must meet the requirements of ANSI 241.1. 

• Gloves. All drilling personnel must wear gloves for protection 
against cuts and abrasions that could occurwhile handling wire 
rope or cable and from contact wim sharp edges and burrs on 
drill rods and other drilling or sampling tools. All gloves must be 
close fitting and not have large cuffs or loose 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 
Z87.1. 

• Other Protective Equipment. For some drilling operations, the 
environment or regulations may dictate that other protective 
equipment be used. The requirement for such equipment must 

•10­

Hnn ! H^ j^lmiy ̂  ̂ ^Qement or the drilling organiza­
•on and thfe safety supervisor. Such equipment might include 

face or ear protection qr reflective clothing. Each driN riq worker 
must wear noise-reduclng ear protect when 

'S Performed in chemically or radiologically con-
ground, special protective equipment and clothing 

may and probablywill/berequired.Thedesignandcomposmon 
uipment anteintit h^HeCtlV6e« « Nothing must be determined jointly by the management and the client who requests the drill­

rpnienfCeHS' ̂ K undflrS°™ circum^ances, with the concur­rence of a health and safety professional 



5. Housekeeping On and Around the Drill Rig 
The first requirement for safe field operations is that the 

safety supervisor understand and fulfill the responsibility for 
maintenance 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 conveniently and safely 
handled without hitting or falling on a member 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 purposa 

• 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 movement 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 oil, 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 a drill 
 i(  !|rig or on drilling tools.  " '  ', 

• Shut down the drill rig engine to make repairs or adjustments 
to a drill rig or to lubricate fittings (except repairs of adjustments 
that can only be made with the engine running^Take precautions 
to prevent accidental starting of an engine during maintenance 
by removing or tagging the ignition key. 
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• Block the wheels or lower the leveling Jacks or both and set 
.hand brakes, before working under a drill rig. 

• Releds'e 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. 
• Do not touch 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 
BP. NOT START 

• Never climb the mast (derrick) to do maintenance or make 
repairs. Lowpr mast, stop engine and deenergize rig before start­
ing maintenance or repair on mast. 
• Never weld or cut on or near a fuel tank. 
• Do not use gasoline or other volatile or flammable liquids as 

a cleaning agent on or around a drill rig. 
."• I . . . . . . i . r 
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• Follow the manufacturer's recommendations for applying 
the proper quantity and quality of lubricants, hydraulic oils and/or 
coolants. ' , • • i 
• 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 hancj tools that 

can be used on or around a drill rig and in repairshops, 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 a tool becomes damaged, either repair it 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 not in 
use. 
• Use wrenches — not pliers — on nuts. 
• Use screwdrivers with blades that fit the screw. 
• 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 wrenche's to slip. 

• Never use pipe wrenches in place of a rod-hdlding device. 
• Replace hook and heel jaws when they becrirfie' visibly worn. 
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• When breaking tool joints on the ground or on 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 
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Do not begin drilling if tree limbs, unstable ground, or site 
obstructions cause unsafe tool handling conditions. 

I I ' ! ' • ; 

9. Start-Up 
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), clear ail 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 personnel and visitors that the mast is being raised prior to 
raising it. 
• Before the mast (derrick) of a drill rig is raised and drilling is 

begun, the drill rig must first be leveled and stabilized with level­
ing jacks and/orsolid cribbing. Relevel the drill rig if it settles after 
initial set up. Lower the mast (derrick) only when the leveling 
jacks aredown 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 drill manufacturer's 
recommendations. ' ' 
• Do not stand on the elevated deck of a truck-mounted or all-

terrain-mounted drill rig while the drill 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 controls. 
Before leaving the area of the controls, shift the transmission 
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controlling,the rotary drive into neutral and place the feed lever 
in neutral. Before leaving the vicinity of the drill, shut down the 
drill engine. 
• Throwing,or,drppping 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 a drill rig or while 
on the job. 
• If it is 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 platform. 
• During freezing weather, do not touch any metal parts of the 

drill rig with exposed flesh. Freezing of moist skin to metal can 
occur almost 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 all 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 a ladder on a drill rig, face the ladderand 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 a ladder. Use a hoist 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 drill rig. 

An'elev'ated derrick platform should be used with the follow­
ing precautions: 

• When working 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 fit snugly but comfortably. The lifeline, when attached 

• I , • 

•17­

http:visitors.to


to the'derrick, must be less than 6 ft. (2 m) lon.g. The'safety belt 
and lifeline must be strong enough to withstand the dynamic 
force of a 250 Ib. (115 kg) weight (contained within the belt) fail­
ing 6 ft. (2m). 

• Use a safety device when climbing to a derrick platform that 
is higher than 20 ft. (6m). 
• When on a derrick platform, fasten the lifeline to the derrick 

just above the derrick platform and to a structural member that 
is not attached to the platform orto other lines or cables support­
ing the platform. 

• When first arriving at a derrick platform, immediately inspect 
for broken members, loose connections, loose tools, or other 
loose materials. 
• Securely attach tools to the platform with safety lines. Do not 

attach a tool to aline attached to one's wrist or any other part of 
the body. 
• When working on a derrick 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 similar items on the derrick plat­
form or on structural members of the derrick. 

• A derrick platform over4 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 
muscles in the legs, not with the muscles in the lower back. 

• If a heavy 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. 
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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 a drill rig will be used on a 
site or project within the vicinity of electrical power lines and 
other utilities. Electricity can shock, it can bum, 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 a drill­
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 1910.180 
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CAUTION
 
UNDERGROUND
 

CABLE
 
BEFORE DIGGING PLEASE 

• Watch for sagging power lines before entering a site. Do not 
lift 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 
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to the nearest power line 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 OSH A REG 29 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. 
• In order to avoid contact with power lines, only move the drill 

rig with the mast (derrick) down. 
• If 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 a sign 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 a con­
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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nynted wunout snadows or blind spots, ihe following are 
specific recommendations for land-based drilling operations: 

• 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 
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wiring and equipment. 
• Place all lights positioned directly above working areas in 

cages or similar enclosures to prevent loose or detached lamps 
or vaportight enclosures from falling on workers. 

• Install Ifghts'so as1 to eliminate glare or "blind spots" on tools, 
ladders, walkways, platforms, and the complete working area. 
• 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. 
• 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. 
• Avoid attaching electrical lighting cables to the derrick or 

othercomponents 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. 
• 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 falling or flying objects, but also against 
limited electrical shock and burns according to ANSI Z89.1 and 
289.2. 

• Allow only trained, designated personnel to operate elec­
trical equipment. 

• Do not permit unqualified field personnel 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 a drill rig or a drill 
rig carrier makes contact with overhead or underground elec­
trical lines: : i 

• 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. 

• If it is 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. 

• If you 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 an individual is injured and in contact with the drill rig 

or with power lines, attempt rescue with extreme caution. If a 
rescue is attempted, use a long, dry, unpainted piece of wood or 
a long, dry, clean rope. Keep as faraway 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 aid 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 connections and end fittings, which consist of 
spliced eyes and varibus manufactured devices, according to the 
manufacturer's specifications. Do not exceed ratings specified 
by manufacturer/ 

• If a ball-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 a rod 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. If 
the rope is too large, the sheave will pinch the wire rope. If the 
rope Is too small, it will groove 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 tool 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. 

•25­



• When attempting to pull out a mired down vehicle ordrill rig 
carrier, only use a winch on the front or rear of the vehicle and 
stay as far as possible away from the wire rope. Do not attempt 
to use tool hoists to pull out a mired down vehicle or drill rig 
carrier. 

• Apply loads smoothly and steadily to minimize shock 
loading of a wire rope. 
• 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. 
• Replace damaged latches on hooks before using. 
• Know the working load of the equipment and tackle being 

used. Never exceed this limit. 
• Periodically inspect and test hoist clutches and brakes. 
• Know 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. 
• Never conduct any hoisting operations when the weather
 

conditions are such that hazards to personnel, the public, or
 
property are created. 

• Never leave a load suspended in the air when the hoist is
unattended. 
• Keep hands away from hoists, wire rope, hoisting hooks, 

sheaves, and pinch points while slack is being taken up or when 
the load is being hoisted. 

• Never hoist the load over the head, body, or feet of any 
personnel. 
• Never use a hoist line to "ride" up the mast (derrick) of a drill 

rig. 
• Use replacement wire ropes that conform to the drill rig 

manufacturer's specifications. 

15. Cathead and Rope Hoists 
Follow these procedures when using a cathead hoist: 

-26­

• 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 a clean, 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 of f 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. 
• Always protect the rope from contact with chemicals. 

Chemicals can cause deterioration of the rope that may not be 
detected visibly. 

• Never wrap the rope from the cathead (or any other rope, wire 
rope, or cable on the drill rig) around a hand, wrist, arm, 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. 

• Never operate 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 or loose straps 
or lacings. 

• Do not use a rope that is any longer than necessary. A rope 
that is too long can form aground 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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• When using the cathead and rope for drivina or back-drivi™ 
make sure that all threaded connections are tight and 
away as possible from the hammer impact point 
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• Only operate the cathead standing on a level surface with 
good, firm footing conditions without distraction or disturbance. 

16. Augers 
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 slowly 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. 
• If 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 
for auger 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 plat­form. 
• Never allow feet to get under the auger section that is being hoisted. 
• Use a long-handed shovel to move auger cuttings away from 

the auger. Never use hands or feet to move cuttings away from 
the auger. 
• Do not attempt to remove earth from rotating augers. Clean 

augers only when the drill rig is in neutral and the augers are 
stopped from rotating. 

17. Rotary and Core Drilling 
Check rotary drilling tools prior to drilling: 

• Lubricate and check for frozen bearings before using 
water/air swivels and hoisting plugs. Water/air swivel bearings 
must be free before using, and stay clear of water/air swivel hose when rotating. 
• Check drill rod chuck jaws periodically and replace when necessary. 
• Check the capacities of hoists and sheaves against the 

anticipated weight to the drill rod string plus other expected hoisting loads. 

During rotary or core drilling, follow these special precau­
tions that involve chucking, joint break, hoisting, and lowering of drill rods: 
• Only the operatorof the drill rig should be allowed to brake
 

or set a manual chuck so that rotation of the chuck will not occur
 
prior to removing the wrench from the chuck.
 
• Drill rods should not be braked during lowering into the hole 

with drill rod chuck jaws. 
• Do not lower drill rods into the hole with pipe wrenches. 
• If a string of drill rods is accidentally or inadvertently released 

into the hole, do not attempt to grab the falling rods by hand or 
with a wrench. 
• In the event of a plugged bit or other circulation blockage, 

relieve the high pressure in the piping and hose between the 
pump and the obstruction before breaking the first tool joint. 

i 

•30­

• When drill rods are hoisted from the hole, clean them only 
with a wipermadepf rubber or other suitable material. Do not use 
hands to clean drilling fluid from drill rods. 
• If work must progress above a portable drilling fluid (mud) 

pit, do not attemptto 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. Transporting 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. 
• 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 a drill rig unless the vehicle brakes arein sound 

working order. 
• Allow for mast overhang when cornering or approaching 

other vehicles or structures. 
• Be aware that the canopies of service stations and motels 

are often too low for a drill rig mast to clear with the mast in the 
travel position. 

• 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 partially raised position. 
• Remove all ignition keys when a drill rig is left unattended. 

19. Loading and Unloading 
When loading or unloading a drill 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 unload on level ground 

°f S°meone on the 9round as a auide. 

• Distribute the weight on the drill rig, carrier, and tools on the 
raNer so that the center of weight is approximately on the center­

line of the trailer and so that some of the trailer load Is transferred 
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to the hitch of the pulling vehicle. Refer to the trailer manufac­
turer's weight distribution recommendations. 

• Secure,th$,drJJI rig and tools to the hauling vehicle with ties, 
chains, and/or load binders of adequate capacity. 

20. Off-Road Movement 
Follow these procedures during off-road movement: 

• Before moving a drill rig, first walk the route of travel, inspect­
ing for depressions, stumps, gulleys, ruts, and similar obstacles. 
• Always'crieck the brakes of a drill rig carrier before traveling, 

particularly on rough, uneven, or hilly ground. 
• Check thd complete drive train of a carrier at least weekly for 

loose or damaged bolts, nuts, studs, shafts, and mountings. 
• Discharge all passengers before moving a drill rig on rough 

or hilly terrain1. , 
• 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 or downhill. Increase tire pressures before travel­
ing in hilly terrain (do not exceed rated tire pressure). 
• 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. 
• Set all brakes and/or locks after the drill has been moved to 

a new drilling site. When grades are present, block the wheels. 
• Never travel off-road with the mast (derrick) of the drill rig in 

the raised or partially raised position. 

21. Tires, Batteries, and Fuel 
Check tires on the drill dally 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 trie tires to nor­
mal pressures before movement on firm or hilly ground or on 
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, 9r 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 lots 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 
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• Do not fill fueltanks while the engine is running. Turn off all 
electrical switches. 

• Do not Spill 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 cloth. 
• Keep open lights, lighted smoking materials, 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'fill portable 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 are in 

contact with a metal surface. This should prevent the buildup of 
static charge. 

22. First Aid 
Train at least one memberof the drill crew, and if only one, 

preferably the drilling and safety supervisor, to perform first 
aid. First aid must be taught on a person-to-person basis, not by 
providing or reading a manual. Manuals should only provide con­
tinuing reminders and be used for reference. Courses provided 
or sponsored by the American Red Cross or a similar organiza­
tion best satisfy the requirements of first aid training for drill 
crews. 

For drilling operations it is particularly important 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 cuts or 
abrasions to the skin. Again, first aid for these situations 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 available 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 ordrilling tools must only be made 

by qualified personnel and only after consultation with the 
manufacturer. 
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Thermal Stress 

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, fully clothed 
(e.g., lightweight pants and shirt) workers with adequate water and 
salt intake should be able to function effectively under the given work­
ing conditions without exceeding a deep body temperature of 38°C 
(100.4°F).

Where there is a requirement for protection against other harmful 
substances in the work environment and additional personal protective 
clothing and equipment must be worn, a correction 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 calculated by the 
following equations: 
1 .	 Outdoors with solar load: 

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB 
2.	 Indoors or Outdoors with no solar load: 

WBGT = 0.7 NWB + 0.3 GT 

where: WBGT = Wet Bulb Globe Temperature 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 permissible 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 
I. Measurement ofthe 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) 25.0(77) 

75% Work — 
25% Rest, each hour 30.6 (87) 28.0 (82) 25.9 (78) 

50% Work — 
50% Rest, each hour 31.4(89) 29.4 (85) 27.9 (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 I). For unacclimatized workers performing a moderate level of work, the per­
missible neat 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 bulb. The wick of the natural wet-bulb thermometer should 
be kept wet with distilled 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 before using. 
B. A globe thermometer, consisting of a 15-cm (6-inch) diameter hollow 
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°Fto 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 1.4 -4 
Water barrier, permeable 1.2 -6 
"Clo: Insulation value 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 
adjusted dry-bulb temperature [the average of the ambient air dry bulb temperature and 
the mean radiant temperature, t̂ ,3'1!+ 'rV2J. 
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must be fixed in the center of the sphere. The globe thermometer 
should be exposed at least 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 bulbs, and the wet-bulb 
and globe thermometers are not shaded. 

113 45­

_ _ _ Unacclimatized 
104 40­

95 35­

86 30-v 

\ 
77 25-	 . 60 min /hr 

\ 
68 20-	 . 60 min /hr 

•+- -+- -+-	 -H 
100 200 300	 400 500 kcal/hr 
400 800 1200 1600 2000 Btu/hr 

116 233 349	 465 580 watts 
METABOLIC HEAT 

Flout* 1—Permissible heat exposure TLVs tor heat acclimatized and unaccli­
matized workers. 

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 EH s same conditions. 
E. The thermometers must be placed so that the readings are repre-Era	 sentative of the conditions under which the employees work or rest, 
respectively. 

E-15	 II. Work Load Categories 
Heat produced by the body and the environmental heat together E-3 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 
light, medium, or heavy categories on the basis of type of operation: E-a 

1. light work (up to 200 kcal/hr or 800 Btu/hr): e.g., sitting or 
standing to control machines, performing light hand or arm E-la 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. E-!a 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 EJa	 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 E-3 by Figure 1. 

E-a III. Work-Rest Reginw 
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 E~3 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 deter­e~3 mined by the equation: 

F;	 x ti + M2 x t2 + ... + Mn x tnAv.M t, +12 + ... + tn 
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TABLE 3. Assessment of Work Load 
Average values of metabolic rate during different activities. 
A. Body position and movement

Sitting
Standing
Walking
Walking up hill 

B. Type of Work 
Hand work 

Work with one arm 

Work with both arms 

Work with body 

light
heavy 

light
heavy 

light
heavy 

light
moderate 

heavy 
very heavy 

 kcal/min 
0.3 
0.6 

2.0-3.0 
add 0.8 

per meter (yard) rise 

Average Range
kcal/min kcal/min 

0.4 0.2-1.2 
0.9 

1.0 0.7-2.5 
1.7 
1.5 1.0-3.5 
2.5 
3.5 2.5-15.0 
5.0 
7.0 
9.0 

where ML M2...and Mn are estimated or measured metabolic rates for E­the various activities and rest periods of the worker during the time 
periods t1t t2...and tn (in minutes) as determined by a time study. 

The time-weighted average WBGT should be determined by the E-
equation: 

x t! + WBGT2 x tz + ... + WBGTn x tn E-
Av. WGBT = 

where WBGT!, WBGT2... and WBGTn are calculated values of WBGT 
for the various work and rest areas occupied during total time periods 
and t1( t2... and tn 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
lated as an hourly time-weighted average, i.e., ti + t2 + ... tn = 60 
minutes. Where the exposure is intermittent, the time-weighted 
averages should be calculated as two-hour time-weighted averages, 
i.e.,	 t, +12 + ... + V = 120 minutes. 

The TLVs for continuous work are applicable 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 

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. 

IV. Water and Salt Supplementation 
During the hot season or when the worker is exposed to artificially 

generated heat, drinking water should be made available to the workers 
in such a way that they are stimulated to frequently drink small 
amounts, i.e.; one cup every 15-20 minutes (about 150 ml 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 workplace 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. If the workers are unac­
climatlzed, salted 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 salt 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 kcal/min 

E-i 

ai 

E­
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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 expert. 

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 potential to be life 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 electrolyte 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— 
fHEAT STRESS AND HEAT STRAIN 
Both heat stress and heat strain must be assessed in evaluating work­
er safety and health. 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 environmental 
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 hearth 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 erf cool, dry air over the skin's surface 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 

Figure 1—Evaluating Heat Stress and Strain. 
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Thermal Stows Heat Stress 

restrict such heat removal so that metabolic heat may produce life-
threatening heat strain even when ambient air temperature, radiant 
heat gain, and relative humidity are low. The guidelines in Table 2 
should be followed when water vapor impermeable or air impermeable 
clothing components are worn. For other clothing, the factors in Table 
3 should be added to the environmental WBGT measurement for com­

"I 

3 

i 
2 

ll 

parison with the TLV. 
Section II: Wet Bulb, Globe Temperature. The WBGT offers a use­

ful, first-order index of the portion of heat stress due to the net effects 
of dry air temperature, radiant heat transfer, and humidity. It may not, 
however, sufficiently reflect the effects of air movement on convective 
heat transfer or evaporative heat loss, typically major avenues of heat 
loss, and it does not account for heat produced by physical work, 
often a major source of heat strain. 

TABLE 2. Guidelines to Heat Exposure Limiting Conditions 
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Always monitor signs and symptoms of heat-stressed workers. When 
WBGT-TLV criteria (Table 1) are exceeded, when impermeable 
clothing (such as an encapsulated suit) is worn, or when work rates 
are heavier than those addressed in Table 4, exposure to environmen­
tally or activity induced heat stress should be discontinued at any 
time: 

For individuals: 
/ A worker's sustained heart rate is in excess of 180 minus age 

beats per minute, in individuals with normal cardiac perfor­
mance; or 

ss a
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/ In unselected, unacclimatized workers, deep body temperature is 
greater than 38'C (100°F); or 
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/ In selected and acclimatized personnel, deep body temperature is 
greater than 38.5'C (101.3'F); or 

/ A worker experiences profuse and prolonged sweating; or 
/ In conditions of regular daily exposure to the stress, 24-hour uri­

nary sodium excretion is less than 50 nunoles; or 

For the group: 
/ There are complaints of sudden and severe fatigue, nausea, dizzi­

ness, or lightheadedness. 
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If a worker appears to be disoriented or confused, or suffers inexplic­
able irritability, malaise, or flu-like symptoms, the worker should be 
removed for rest in a cool location with rapidly circulating air and u 

S6 kept under skilled observation. Immediate emergency care may be 
§ necessary. If sweating stops and the skin becomes hot and dry, imme-II 

diate emergency care followed by hospitalization is essential. 
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TABLE 3. Additions to Measured WBGT Values For 
Insulating Effects of Clothing Which is Permeable to Water 
Vapor and Air 

Clothing Type 
Summer work uniform 
Cotton coveralls 
Winter work uniform 

Clo Valued WBGT Addition 
0.6 0.00 
1.0 +2 
1.4 +4 

ft Clo: Insulation value of clothing. Refer to Documtmation for sources of values. 
These values must QQ[ 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 III: 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 if 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 begins when the activity under those heat stress condi­
tions is discontinued and may occur even over three or four days. 
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TABLE 4. Examples of Metabolic Heat Production 
= 3	 Work Rates 

Resting 

Light 

'3
 
'3
 

Moderate 
3
 
3
 

3 Heavy 

3 
3 Very Heavy 

Example Activities 
Sitting quietly 
Sitting with moderate arm movements 
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 
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 
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) 
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 overall pattern of effects is generally similar. 

3 

Profuse and prolonged sweating should be eliminated for long­
term routine tasks. It can produce dehydration and loss of body elec­
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, leading 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 3 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 3 prevention of heat stroke, which is life-threatening and the most seri­
ous of the heat-induced disabilities. The heat stroke victim is often 

a 
•3 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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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 
/ 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; 

/ 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; 

/ 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; 

/ Pay extra attention to those who take medications that may 
compromise normal cardiovascular, blood pressure, body tem­
perature regulation, renal, or sweat gland functions; 

/ 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 

/ 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
 

The Wiysical Agents TLV Committee solicits information, especially 
data, whito may assist it in its deliberations regarding the following 
agents andSssues. Comments and suggestions, accompanied by sub­
stantive supporting data, should be forwarced to the Technical Affairs 
Office, ACGlAln addition, the Committee solicits recommendations 
for additional aQents and issues of cojltern to the Industrial Hygiene 
and Occupation^ Health communities 
1.	 Issues 

Carcinoganicity of physical agents—known and suspected. 
Combinecwfects witlychemical substances (e.g., noise and 

chemical exposuy4 interaction).
 
Reproductive\hazar/s.
 

2.	 Acoustic 
Impulse noise\i/cluding blast over-pressure. 

3.	 Ergonomic
Hand-Arm Vib/atton.
Musculoskelyal Disorders. 

4. Ionizing Radiationy 
5.	 Nonionizing Radiroon and fields 

Extremely/low frequency (ELF) magnetic fields. 
Induced/nd contact carrents. 
Radiofriquency (RF) radiation and ultra-wide-band 

cq/imunications.
Electromagnetic pulses. 
Lighting levels and safety\>erformance during night work. 

6	 Thermal Stress
 
Cold stress.
 

7. Hyperbaric and Hypobaric Environments. 

P4-3
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Table 5. — Abbreviations for symptoms of exposure and target organs 
Abbreviation Symptom/organ 

abdom ........................ Abdominal
 
abnor,......................... Abnormal/Abnormalities
 
album ......................... Albuminuria
 
anes ........................... Anesthesia
 
anor............................ Anorexia
 
anos ........................... Anosmia (loss of the sense of smell)
 
appre.......................... Apprehension
 
arrhy........................... Arrhythmias
 
aspir........................... Aspiration
 
asphy ......................... Asphyxia
 
BP .............................. Blood pressure
 
breath......................... Breathing
 
bron............................ Bronchitis
 
broncopneu................ Bronchopneumonia
 
bronspas.................... Bronchospasm
 
BUN ........................... Blood urea nitrogen
 
[care].......................... Potential occupational carcinogen
 
card............................ Cardiac
 
chol............................ Cholinesterase
 
cirr.............................. Cirrhosis
 
CMS............................ Central nervous system
 
cone ........................... Concentration
 
conf............................ Confusion
 
conj............................ Conjunctivitis
 

Abbreviation Symptom/organ 
constip....................... Constipation
 
convuis....................... Convulsions
 
corn............................ Comeal
 
CVS............................ Cardiovascular system
 
cyan ........................... Cyanosis
 
deer............................ Decrease(d)
 
depres........................ Depressant/Depression
 
derm........................... Dermatitis
 
diarr............................ Diarrhea
 
dist............................. Disturbance
 
dizz............................. Dizziness
 
drow........................... Drowsiness
 
dysfunc ...................... Dysfunction
 
dysp ........................... Dyspnea (breathing difficulty)
 
emphy........................ Emphysema
 
eosin .......................... Eosinophilia
 
epilep ......................... Epileptiform
 
epis ............................ Epistaxis (nosebleed)
 
equi............................ Equilibrium
 
eryt...............;........,.... Erythema (skin redness)
 
euph........................... Euphoria
 
fail .............................. Failure
 
fasc............................ Fasiculation
 

(Continued) 
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Table 5. — Abbreviations for symptoms of exposure and target organs (Continued) 
Abbreviation Symptom/organ	 Abbreviation Symptom/organ 

FEV........ Forced expiratory volume jaun ............................ Jaundice
 
fib .......... Fibrosis kera............................ Keratitis (inflammation of the cornea)
 
fibrl......... Fibrillation lac .............................. Lacrimation (discharge of tears)
 
fig .......... Fatigue lar .............................. Laryngeal
 
func........ Function lass............................. Lassitude (weakness, exhaustion)
 
Gl .......... Gastrointestinal leth ............................. Lethargy (drowsiness or indifference)
 
gidd ........ Giddiness leucvt......................... Leukocyte** (increased blood
 
halu........ Hallucinations leukocytes)
 
head....... Headache leupen ........................ Leukopenia (reduced blood leukocytes)
 
hema...... Hematuria (blood in the urine) li-head ........................ Lightheadedness
 xxxiv	 hemato... Hematopoietic liq .............................. Liquid
 
hemog.... Hemoglobinuria local............................ Localized
 
hemorr..., Hemorrhage low-wgt....................... Weightless
 
hyperpig Hyperpigmentation mal............................. Malaise (vague feeling of discomfort)
 
hypox..... Hypoxemia (reduced oxygen in the blood) malnut........................ Malnutrition
 
inco ....... Incoordination methemo ..............1.... Methemoglobinemia
 
incr........ Increase(d) monocy ...................... Monocytosis (increased blood
 
inebri..... Inebriation monocytes)
 
inflamm.. Inflammation molt............................. Molten
 
inj ......... Injury mucmemb.................. Mucous membrane
 
insom .... Insomnia muse.......................... Muscle
 
irreg....... Irregular/Irregularities narco.......................... Narcosis
 
irrit......... Irritation nau............................. Nausea
 
irrity....... Irritability (Continued)
 



Table 5.
Abbreviation 

nee.........
 
neph.......
 
ner.......... 
numb...... 
opac.......

palp........
 
para........
 
pares......
 
pert.........

peri neur. 
periorb....
phar........
photo...... 

pneu.......
pneuitis .. 
PNS........ 
polyneur. 
prot.........
pulm........

RBC ....... 
repro....... 
resp........
restless.. 

— Abbreviations for symptoms of exposure and target organs (Continued) 
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 

Abbreviation Symptom/organ 
retster........................ Retrostemal (occurring behind the
 

sternum) 
rhin............................. Rhinorrhea (discharge of thin nasal 

mucus)
 
salv............................. Salivation
 
sens ........................... Sensitization
 
sez ............................. Seizure
 
short........................... Shortness
 
sneez......................... Sneezing
 
sol .............................. Solid
 
soln ............................ Solution
 
som ............................ Somnolence (sleepiness, unnatural
 

drowsiness) 
subs ........................... Substemal (occurring beneath the 

sternum)
 
sweat.......................... Sweating
 
swell........................... Swelling
 
sys ............................. System
 
tacar........................... Tachycardia
 
tend............................ Tenderness
 
terato.......................... Teratogenic
 
throb........................... Throbbing
 
tight............................ Tightness
 

(Continued) 
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Table 5. — Abbreviations for symptoms of exposure and target organs (Continued) 
Abbreviation Symptom/organ Abbreviation Symptom/organ 

trachbronc................. Tracheobronchitis verti............................ Vertigo (an illusion of movement)
 
twitch.......................... Twitching vesic.......................... Vesiculation
 
uncon......................... Unconsciousness vis dist........................ Visual disturbance
 
vap............................. Vapor vomit.......................... Vomiting
 
venfib......................... Ventricular fibrillation weak........................... Weakness
 

wheez......................... Wheezing
 



Code 
Eye:

Irrimmed.. 

Irr prompt 

Frostbite 

Table 6. — Codes for first aid data 
Definition 

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 worn 
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 should not be 
worn when working with this chemical. 
If eye tissue is frozen, seek medical 
attention immediately; if tissue is not 
frozen, immediately and thoroughly 
flush the eyes with large amounts 
of water for at least 15 minutes, 
occasionally lifting the lower and 
upper eyelids. If irritation, pain, 
swelling, lacrimation, or photophobia 
persist, get medical attention as 

Code 

Medical attention. 

Skin: 
Blot/brush away... 

Oust off solid; 
water flush......... 

Frostbite 

Definition 
soon as possible.
Self-explanatory 

If irritation occurs, gently blot or 
brush away excess. 

If 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 clothing, promptly remove the 
clothing and flush the skin with 
water. Get medical attention 
immediately.
If frostbite has occurred, seek 
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) 
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Table 6. — Codes for first aid data (Continued) 
Code Definition Code Definition 

Skin (continued) immediately remove the clothing and 
has NOT occurred, immediately and flush the skin with water. If irritation 
thoroughly wash contaminated skin persists after washing, get medical 
with soap and water. attention. 

Molten flush Soap flush prompt.. If this chemical contacts the skin, 
immed/sol-liq soap promptly flush the contaminated skin 
wash prompt......... If this molten chemical contacts the wtth soap and water. If this 

skin, immediately flush the akin with chemical penetrates the clothing, 
large amounts of water. Get medical promptly remove the clothing and 
attention immediately. If this flush the skin with water. If irritation xxxvlH chemical (or liquids containing this persists after washing, get medical 
chemical) contacts the skin, attention. 
promptly wash the contaminated Soap prompt/
skin with soap and water. If this molten flush immed If this solid chemical or a liquid 
chemical or liquids containing this containing this chemical contacts the 
chemical penetrate the clothing, skin, promptly wash the contami­
immediately remove the clothing and nated skin with soap and water. If 
wash the skin with soap and water. irritation persists after washing, get 
If irritation persists after washing, medical attention. If this molten 
get medical attention. chemical contacts the skin or 

Soap flush immed .. If this chemical contacts the skin, nonimpervious clothing, immediately 
immediately flush the contaminated flush the affected area with large 
skin with soap and water. If this amounts of water to remove heat. 
chemical penetrates the clothing, Get medical attention immediately. 



Table 6. — Codes for first aid data (Continued) 
Code Definition Code Definition 

Skin (continued) immediately flush the contaminated 
Soap wash............. If this chemical contacts the skin, skin with water. If this chemical 

wash the contaminated skin with penetrates the clothing, immediately 
soap and water. remove the clothing and flush the 

Soap wash immed.. If this chemical contacts the skin, skin with water. Get medical 
immediately wash the contaminated attention promptly. 
skin with soap and water. If this Water flush prompt. If this chemical contacts the skin, 
chemical penetrates the clothing, flush the contaminated skin with 
immediately remove the clothing, water promptly. If this chemical 
wash the skin with soap and water, penetrates the clothing, immediately 
and get medical attention promptly. remove the clothing and flush the 

Soap wash prompt. If this chemical contacts the skin, skin with water promptly. If irritation 
promptly wash the contaminated persists after washing, get medical 
skin with soap and water. If this attention. 
chemical penetrates the clothing, Water wash ............ If this chemical contacts the skin, 
promptly remove the clothing and wash the contaminated skin with 
wash the skin with soap and water. water. 
Get medical attention promptly. Water wash immed If this chemical contacts the skin, 

Water flush............. If this chemical contacts the skin, immediately wash the contaminated 
flush the contaminated skin with skin with water. If this chemical 
water. Where there is evidence of penetrates the clothing, immediately 
skin irritation, get medical attention. remove the clothing and wash the 

Water flush immed . If this chemical contacts the skin, skin with water. If symptoms occur 
(Continued) 
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Table 6. — Codes for first aid data (Continued) 
Code Definition Code Definition 

Skin (continued) Fresh «ir................. If a person breathes large amounts 
after washing, get medical attention of this chemical, move the exposed 
immediately. person to fresh air at once. Other 

Water wash prompt If this chemical contacts the skin, measures are usually unnecessary. 
promptly wash the contaminated Fresh air, 100% O2... If a person breathes large amounts 
skin with water. If this chemical of this chemical, move the exposed 
penetrates the clothing, promptly person to fresh air at once. If 
remove the clothing and wash the MMtlHnQ has stopped, perform 
skin wfth water. If irritation persists artificial respiration. When breathing 
after washing, get medical attention. is difficult, property trained personnel Xl Breath: may assist the affected person by 

Resp support.......... If a person breathes large amounts administering 100% oxygen. Keep 
of this chemical, move the exposed the affected person warm and at 
person to fresh air at once. If rest. Get medical attention as soon 
breathing has stopped, perform as possible. 
mouth-to-mouth resuscitation. Keep Swallow: 
the affected person warm and at Medical 
rest. Get medical attention as soon attention immed. If this chemical has been swallowed, 
as possible. get medical attention immediately. 
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ON-SITE EMERGENCY EQUIPMENT 

• Emergency Eyewash 
• Emergency Wash Stations 
• First Aid Kit 
• Personal Flotation Devices 
• Ropes (Rescue Lines) 
• 2-Way Radios 
• Blankets 
• Ice 
• Decontamination Solutions appropriate for on-site chemical hazards 
• Fire Extinguisher 
• Water (in portable containers) 
• Reference Books containing basic first-aid procedures and info on treatment of specific 
chemical injuries 
• Spill-containment Equipment (absorbents & oil booms) 
• Containers to hold contaminated materials 
« Hard Hats 
• Safety Glasses/ Goggles 
• Hearing Protection 
• Gloves 
• Knife 
• Flashlight 
• Safety Harness 
• List of Emergency Phone Numbers and Contacts 

* All emergency equipment will be located in the field office 
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