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1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared in 
conformance with the ABB Environmental Services, Inc. (ABB-ES), Health and Safety 
Program and the Comprehensive Long-Term Environmental Action, Navy (CLEAN) 
District I Contract (CLEAN HASP) and is intended to meet the requirements of 29 
Code of Federal Regulation (CFR), Part 1910.120. As such, the HASP addresses 
those activities associated with field operations for this project. Compliance 
with this HASP is required for all ABB-ES personnel, contractor personnel, or 
third parties entering any site at Naval Training Center (NTC), Orlando. 

The NTC, Orlando HASP contains some site-specific information, ABB-ES standard 
operating procedures and health and safety guidance included as Attachment A. 
A copy of this reference HASP will be available at each work location. Task- 
specific HASPS will be generated that describe the activities, potential hazards, 
precautions, and action levels associated with each task performed at NTC, 
Orlando. 

1.2 PERSONNEL 

1.2.1 Contractor Task Order Manaver The contractor Task Order Manager (TOM) for 
Base Realignment and Closure (BRAC) activities at NTC, Orlando is Mr. James 
Manning. The TOM is the individual with overall project management responsibili- 
ties. Those responsibilities as they relate to health and safety include 
provision for the development of this site-specific HASP, the necessary reso8urces 
to meet requirements of this HASP, the coordination of staff assignments to 
ensure that personnel assigned to the project meet medical and training 
requirements, and the means and materials necessary to resolve any health and 
safety issues that are identified or that develop on the project. 

1.2.2 Health and Safety Manager The Health and Safety Manager (HSM) for ABB-ES, 
Ms. Cynthia Sundquist, may be reached at (207) 775-5401, extension 3309, in 
Portland, Maine. The HSM will be responsible for: (1) approval of the 
individual chosen to serve as the site Health and Safety Officer (HSO) for this 
field operation; (2) review and approval of the site HASP developed by the HSO, 
as well as any significant changes made over time to the site HASP; (3) oversight 
of the daily efforts of the HSO; (4) resolution of site disputes involving health 
and safety issues; and (5) implementation of the HASP by the HSO. 

1.2.3 Health And Safety Supervisor (HSS) The HSS is the health and safety 
professional serving as the ABB-ES HSM's designee for this project. As such, the 
HSS will be responsible for (1) approval of the individual chosen to serve as the 
site HSO for this field operation; (2) review and approval of site-specific HASPS 
developed by the HSO, as well as any significant changes made over time to the 
site HASP; (3) oversight of the daily efforts of the HSO; (4) resolution of site 
disputes involving health and safety issues; and (5) implementation of the HASP 
by the HSO. The HSS will notify the HSM of any Stop Work Orders issued by an 
HSO. 

1.2.4 Field Operations Leader The Field Operations Leader (FOL) is either the 
TOM or the TOM's designee who is onsite and is vested with the authority by the 
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TOM to carry out day-to-day site operations, including interfacing with the NTC, 
Orlando HSO. 

1.2.5 Health and Safety Officer The HSO for this project has been designated 
by the TOM with concurrence from the HSM. The HSO will have at least an indirect 
line of reporting to the HSM for the duration of his/her assignment as project 
HSO. The HSO is responsible for developing and implementing this site-specific 
HASP in accordance with the ABB-ES Health and Safety Program. The HSO will 
investigate all accidents, illnesses, and incidents occurring onsite. The HSO 
will also ,conduct safety briefings and site-specific training for onsite 
personnel. As necessary, the HSO will accompany all U.S. Environmental 
Protection Agency (USEPA), Occupational Safety and Health Administration (OSHA), 
or other governmental agency personnel visiting an ABB-ES site in response to 
health and safety issues. The HSO, in consultation with the HSM, is responsible 
for updating and modifying this HASP as site or environmental conditions change. 

An individual must have a minimum number of days of field experience (for the 
appropriate levels of protection, i.e., D, C, and B) and be current in first aid 
(certification within the last 3 years) and cardiopulmonary resuscitation l(CPR) 
(certification within the last year) training to be eligible for the positilon of 
HSO. 

1.3 TRAINING. Training is defined under the ABB-ES Health and Safety Program, 
and all personnel entering potentially contaminated areas of this site must meet 
the requirements of 29 CJ?R 1910.120. Personnel without the required training 
will not be permitted in any area with potential for exposure to toxic substances 
or harmful physical agents (i.e., in the exclusion zone). Refer to Appendix A 
for further information. 

1.4 MEDICAL SURVEILLANCE. Allpersonnelenteringpotentially contaminatedareas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in the ABB-ES Health and Safety Program. Personnel 
who have not received medical clearance will not be permitted in any area with 
potential for exposure to toxic substances or harmful physical agents (i.e., in 
the exclusion zone). Refer to Appendix B for further information. 

1.5 DOCUMENTATION. A daily health and safety log will be maintained by the HSO. 
This log will include, at a minimum, the following information: description of 
the field work being conducted, any changes in the operation, names of all 
personnel working at the site, types of air monitoring equipment being used and 
how calibrated, air monitoring results, level of personal protective equipment 
being worn, accidents and injuries, and descriptions of any unusual occurrences 
of physical complaints. 

NTC-Orl.HSP 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. NTC, Orlando (Figure 2-l) encompasses 2,072 
acres in Orange County, Florida, and consists of four discrete facilities: the 
Main Base, McCoy Annex, Herndon Annex, and Area "C". 

The Main Base occupies approximately 1,095 acres within the city limits of 
Orlando and is located approximately 3 miles east of Interstate 4 and less than 
1 mile north of State Road 50. Operations at the Main Base include the Recruit 
Training Command, Service School Command;Naval Administrative Command, Nuclear 
Power School, and the Naval Hospital (C.C. Johnson, 1985). 

The facilities that comprise the McCoy Annex occupy 877 acres outside of the 
Orlando city limits and are located 12 miles south of the Main Base and justwest 
of the Orlando International Airport. The Annex serves as a housing and 
community support activity for NTC, Orlando (C.C. Johnson, 1985). 

Area "C" occupies an area of 46 acres and is located lmile west of the main ‘base 
off Maguire Boulevard, and serves as a supply center for NTC, Orlando (C.C. 
Johnson, 1985). 

Herndon Annex occupies 54 acres and is situated 1.5 miles south of the Main Base, 
within the confines of the general aviation Herndon Public Airport. Herndon 
Annex provides research, design, development, testing, evaluation, procurement, 
fabrication, maintenance, and logistical support for naval training equipment and 
devices. Herndon Annex is comprised of a computer center, flight-training 
building, uniform-supply warehouse, and several office buildings (C.C. Johnson, 
1985). 

2.2 SITE HISTORY AND LAYOUT 

Main Base. The facilities at the Main Base were owned and operated by the Army 
Air Corps from 1940 to 1947 as the Orlando Air Base. The U.S. Air Force took 
command of the facilities during 1947, at which point it became the Orlando1 Air 
Force Base. The Air Photographic and Charter Service was the most active 
facility on the base and was responsible for photographic development of U.S. Air 
Force movies and still photographs. The property was commissioned as the Naval 
Training Center in1968 when the U.S. Air Force ceased operations at the facility 
(ABB-ES, 1994a). 

The area of the Main Base varies in elevation from approximately 125 feet above 
mean sea level (msl) at the Recruit Training Command (C.C. Johnson, 1985) to 
approximately 91 feet above msl at Lake Baldwin. Surface water runoff from this 
area flows through small intermittent streams and the storm drainage system to 
Lake Susannah and Lake Baldwin, and eventually to the Little Econlockhatchee 
River. Both of these lakes are used for fishing and recreation and are Class III 
waters according to the State of Florida (ABB-ES, 1994a). 

The Main Base occupies approximately 1,095 acres within the Orlando city limits 
and is comprisedmainly of operationalandtraining facilities. These facilities 
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rr”“\ are used for training new recruits, and the landuse is primarily barracks, train- 
ing facilities, administrative buildings, drill fields, and recreational areas. 

The area surrounding the Main Base is primarily residential with a commercially 
zoned area adjacent to the residential areas. There are two lakes within the Main 
Base property (Lakes Baldwin and Susannah) and four lakes (Spier, Forest, Shannon, 
and Gear) located in the residential areas adjacent to the facility (C.C. Johnson, 
1985). 

McCoy Annex. The McCoy Annex was originally owned and operated from 1950 to the 
late 1950's by the U.S. Air Force Strategic Air Command as the Pinecastle Air 
Force Base. It then became the McCoy Air Force Base from the late 1950's to 1974 
when NTC, Orlando acquired the facility and renamed it the McCoy Annex (C.C. 
Johnson, 1985). 

The land at McCoy Annex is essentially flat and gently sloping fromnorth to south 
with little change in grade. The elevation is approximately 90 feet above msl 
and surface water flows south into the Boggy Creek Drainage Basin approximately 
4 miles south of the Annex (C.C. Johnson, 1985). Surface water from Boggy Creek 
then flows into East Lake Tohopekaliga approximately 12.5 miles south of the 
Annex. 

The McCoy Annex occupies 877 acres outside of the Orlando city limits and is 
located adjacent to Orlando International Airport on the east. There are two 

tc"p, 
elementary schools located within a mile of the Annex on the west boundary and 
most of the area immediately adjacent to the Annex to the west is vacant wooded 
area. The Beeline Expressway forms the northern boundary. The property north of 
this expressway is used primarily for airport-related industry. Adjacent to the 
southernboundary are undevelopedwoodlands. Landuse at McCoy Annex is primarily 
housing and recreation (golf course) with limited operational facilities (C.C. 
Johnson, 1985). 

Area “C” . Area "C" was constructed in 1942 to provide support services for the 
Army Air Corps Orlando Air Base and consists of a laundry facility, supply 
storage, and the Defense Property Disposal Office (DPDO) facility. The laundry 
facility has been operated for military use since 1942. From 1942 to 1957,, the 
supply storagewarehouses andsalvage yardreceivedmilitary supplies and salvage- 
able material transported there by a railroad system. Since 1957, all materials 
have been shipped to Area "C" for storage via truck. In 1959, the DPDO took over 
operation of the salvage yard. The laundry facility, supply storage warehouses, 
and the DPDO have operated under the command of NTC, Orlando (ABB-ES, 1994a). 

Area "C" is surrounded by urban development and multi-family residences to the 
north (with single family residences across Lake Druid), single family residences 
to the south and west, and an office park to the east. There are no industrial 
facilities in the vicinity of Area "C" (C.C. Johnson, 1985). 

Herndon Annex. Herndon Annex borders a major residential area and is adjacent 
to the Herndon airport (C.C. Johnson, 1985). The Herndon Annex land surface 
slopes from a high of approximately 120 feet msl at the southwest corner to its 

/"lli low point of about 93 feet msl at the northeast corner adjacent to Lake Barton. 
Surface water runoff flows into Lake Bartonor to a closed depressionwith a small 
sinkhole lake located on the east side of the area (USGS, 1980). 
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2.3 SCOPE OF WORK. Field investigations to be performed by ABB-ES will be 
designed to characterize soil, surfacewater, sediment, andgroundwater conditions 
at the site. Tasks may include, but not be limited to, the following elements: 

geophysical surveys, 
test pit excavations, 
soil borings, 
monitoring well installations, 
soil gas sampling, 
soil and groundwater sampling, 
surface water and sediment sampling, 
water level measurements and aquifer tests, 
TerraProbe% investigations, 
Unexploded ordnance (UXO) clearance surveys, and 
seismic refraction surveys (information regarding the handling and use 
of explosives is provided in Appendix C). 

2.4 SPECIFIC POINT OF INTEREST (POI) RISKS. ABB-ES has been tasked to conduct 
investigations at POIs identified in the Environmental Baseline Survey (EBS) of 
NTC, Orlando conducted by ABB-ES (1994b). The overall hazard level at NTC, 
Orlando is anticipated to be low. General health hazards and safety hazards 
associated with investigations at NTC, Orlando are presented in this section. 

2.4.i Health Hazards The potential health hazards associated with the POIs 
include inhalation, ingestion, and dermal contact of organic and inorganic 
chemicals that may be present in the subsurface soils and/or groundwater. 
Chemical Hazard Response Information System (CHRIS) data sheets for these 
compounds are presented in Chapter 3.0. 

The primary hazards associated with several of the POIs are: gasoline or other 
fuel-related compounds, compounds including aliphatic and chlorinated solvents, 
pesticides, explosive chemicals, landfilledbiologicalwaste (informationonblood 
borne pathogens is included in Appendix D), and radionuclides in the groundwater 
at the North Grinder and McCoy Annex landfills (information on ABB-ES' radiation 
protection program is included in Appendix E). Groundwater and surface water in 
the vicinity of the wastewater treatment plant and associated infiltration and 
sludge beds may contain coliform or nitrogen species at levels exceeding 
regulatory guidelines. In addition, during warm months (spring through early 
fall), tickborne Lyme Disease maybe apotentialhealthhazard in the NTC, Orlando 
region (information on Lyme Disease is included in Appendix F). Table 2-l lists 
the expected wastes and probable contaminants of concern at NTC, Orlando 
identified during the Initial Assessment Study (IAS). 

2.4.2 Safetv Hazards Safety hazards include those typically encountered during 
operation of heavy equipment such as drilling rigs and backhoes and vibratory 
coring equipment. Special attention must be given by personnel working in the 
vicinity of this equipment to remain a safe distance from moving parts and tools. 
The subcontractors retained to operate this equipment will be solely responsible 
for the safety of their personnel. Clearance of underground and overhead 
utilities will be coordinated with the appropriate NTC, Orlando personnel. 
Additional underground clearance support will be available through geophysical 
survey results. 

- 

f--h 

.- 
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Table 2-l 
Initial Assessment Study Points of Interest (Pots) 

Health and Safety Plan 
NTC, Orlando 

Orlando, Florida 

I AS 
Site No. 

POI Name 
Period of 
Operation 

Expected Waste Types 
Estimated 
Quantities 

Current Use 

1 North Grinder 1958 to 1967 Film, photographic chem- 194,1X10 cubic Training opera- 
Landfill icals, paint thinner, yards of waste, tions, administra- 

perchloroethylene still one-third of which tive functions, 
bottoms, garbage from was removed and housing. 
mess halls, cardboard during dormitory 
boxes, biological wastes construction. 
(syringes from hospital), 
paper, plastic, tree limbs, 
and construction materi- 
als. 

2 Filled WWTP 1977 to 1978 WWTP sludge, tree limbs, Unknown None 
lagoons yard wastes, dirt, sand, 

asphalt, demolished 
building debris. and 
stainless-steel mixing 
tank. 

3 McCoy Annex 1960 to 1978 Paint, paint thinner, > 1 ,OOO,OOO cubic Golf course 
Landfill asbestos, transformers yards of waste 

(possibly with transformer 
oil containing PC&), 
hospital wastes (syringes, 
dressings, blood, and 
urine), radioactive waste, 
automobile batteries, 
steel cable, airplane parts, 
brick, fire hoses, para- 
chutes, trees leaves, pa- 
per, plastic, scrap wood, 
scrap metal, sections of 
pipe, and waste oil. 

4 Disposal Area 1968 to 1969 Yard wastes (tree limbs, Site was a pit 30 None 
Near the Main and grass clippings). feet in diameter 
Base Magazine and 8 or 9 feet 
No. 123 deep. 

5 Old laundry ? to 1972 Asbestos containing ma- Unknown Demolished in 
Boiler Building terials. 1979; building 

was used to 
house boilers for 
the laboratory. 

6 McCoy Annex 1984 to Used motor oil, anti- 1 ,ow-4,ooo gal- Drum and trans. 
DRMO present freeze, hydraulic fluid Ions estimated to former storage. 

(containing PCBs), and have been spilled. 
Soilax Liquid ‘S’ Plus 
Multipurpose Cleaner 
(containing NaOH and 2- 
butoxy ethanol). 

See notes at end of table. 
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Table 2-l (Continued) 
Initial Assessment Study Points of Interest (POls) 

Health and Safety Plan 
NTC, Orlando 

Orlando, florida 

I AS 
Site No. 

POI Name 
Period of 

Operation 
Expected Waste Types 

Estimated 
Quantities 

Current Use 

7 Barracks Burial 1968 Building debris Unknown Barracks were 
Area demolished and 

bulldozed into a 
quarry at the 
southwestern 
end of McCoy 
Annex. 

8 Old Pesticide Early 1950’s Chlordane, phenyl mercu- At least 300 gal- Grassy area on 
Storage Area to 1972 ric compounds, baygon, Ions were buried perimeter of golf 

diazinon, anticoagulant, when the building course (building 
malathion, pyrethrum, was demolished: was demolished 
diron, 2,4-D, monuron, -62,000 gallons in 1981). 
dieldrin, paraquat, and -46,000 
kepone, endothall, naled, pounds of pesti- 
mineral oils, arsenic, tides were used 
dchlorvos, hydrothol, and per year (based 
dimethoate. on 1970 data). 

9 Lake Baldwin Early 1950’s Drainage from building Unknown Recreational 
to 1978 2089 of film, photograph- fishing, boating, 

ic developers, fixers, and and swimming 
activators. by Navy person- 

nel and the 
public. 

10 McCoy Annex Unknown Iron, manganese, sulfate, Unknown Demolished 
WWTP nitrate, arsenic, and zinc 

Source: Hazard Ranking System II (ABB-ES, 1992) and Initial Assessment Study (IAS) (C.C. Johnson, 1985). 

Notes: POI = point of interest. 
WWTP = wastewater treatment plant. 
PCBs = polychlorinated biphenyls. 
DRMO = Defense Reutilization and Marketing Office. 
NaOH = sodium hydroxide. 
24-D = 2.4-dichlorophenoxyacetic acid. 
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UXO may potentially be of concern at some of the POIs. If this is the situation, 
a qualified contractor will first clear the areas prior to commencing subsequent 
tasks at POIs where UXO is a concern. Appendix G details the basic methodologies, 
concepts, and considerations that will be incorporated during the activities at 
these sites. 

Safety hazards existwhenworking onboats or floatingplatforms; all persons will 
have the ability to swim and will wear personal floatation devices when working 
on boats or floating platforms. 

The primary safety hazards associated with any intrusive work (test-pitting and 
drilling) at the North Grinder and McCoy Annex landfills includes exposure to 
sharp medical wastes (syringes and broken glass), asbestos, transformer oil 
containing polychlorinated biphenyls (PCBs), and radioactive waste. 

2.4.3 Specific PO1 Risks 

2.4.3.1 Site 1, North Grinder Landfill The North Grinder Landfill (Site 1) was 
located in the northwest corner of the Main Base and covered approximately 15 
acres. Buildings used for training operations, administrative functions, and 
housing surround Site 1 (ABB-ES, 1992). The wastes reportedly disposed in the 
landfill include film, photographic chemicals, paint thinner, garbage from mess 
halls, cardboard boxes, biological wastes and syringes from the hospital, paper, 
plastic, tree limbs, and construction materials. A summary of disposal history 
for the North Grinder Landfill and other sites is provided in Table 2-l. 
Reportedly, there were no known 55 gallons drums disposed in the landfill. It 
is estimated that the quantity of waste disposed in the landfill was 194,000 cubic 
yards, approximately l/3 of which was removed during construction of Buildings 
212 and 214 (C-C. Johnson, 1985). 

Four shallow monitoring wells were installed at the site and analyses of samples 
collected from these wells indicated the presence of elevated levels of iron, 
arsenic, zinc, manganese, methylene chloride, phenols, andradionuclides (Geraghty 
& Miller, 1986). 

2.4.3.2 Site 3, McCoy Annex Landfill The McCoy Annex Landfill is located in the 
southern part of the McCoy Annex. The landfill is currently a nine hole golf 
course, and is surrounded by residential areas on the north, NTC, Orlando 
facilities on the east, and wooded areas on the west and south (ABB-ES, 1992). 

The wastes disposed in the landfill were reportedly paint, paint thinner, 
asbestos, transformers (possiblywithtransformeroilcontainingPCBs), autoclaved 
hospital wastes (including syringes, dressings, blood, and urine), radioactive 
waste, automobile batteries, steel cable, airplane parts, brick, fire hoses, 
parachutes, trees, leaves, paper, plastic, scrap wood, scrap metal, sections of 
pipe, and possibly waste oil. A summary of the disposal history for the McCoy 
Annex Landfill and other sites is provided in Table 2-l. It is unknown if the 
transformers and batteries were drained. The golf course was constructed over 
the landfill area during 1981 (C.C. Johnson, 1985). 

Geraghty & Miller (1986) reported that the monitoring wells installed during the 
Verification Study should have encountered any constituents moving with the 
groundwater. Analyses of groundwater samples indicate elevated levels of iron 

NTC-Orl.HSP 
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(9,800 parts per billion [ppb]), arsenic (20 ppb), zinc (40 ppb), radionuclides, 
and manganese. Benzene (31 ppb), chlorobenzene (36 ppb), ethylbenzene (10 ppb), 
1,4-dichlorobenzene (8.3 ppb), and naphthalene (16 ppb) were also detected. 
Contaminants detectedinsurfacewater samples collected along the drainage canals 
included phenols (3,400 ppb), methylene chloride (6.7 ppb), and lead (12 ppb). 
Arsenic was detected in the sediments from one sampling area at 53 ppb (Geraghty 
&Miller, 1986). The Hazard Ranking System II reported that analyses of leachate 
samples indicated the presence of mercury; however, no data from the Verification 
Study were available to support this claim (ABB-ES, 1992). 

2.4.3.3 Site 6, McCoy Annex Defense Reutilization and Marketing Office (DRMO) 
The McCoy Annex DRMO is located in the southeastern section of the McCoy Annex 
and is surrounded by Building 7193 on the north, Building 7191 on the southeast, 
Ammons Avenue on the southwest, and Building 72312 on the west (ABB-ES, 1992). 

The McCoy Annex DRMO was used for storage of 73 55-gallon drums containing 
chemical, waste since atleast1984. During the IAS, it was noted that these drums 
were in various stages of deterioration and at least one was completely corroded. 
Few labels or markings were observed on the drums, but they were reported to have 
contained used motor oil, antifreeze, and hydraulic fluid (possibly containing 
PCBs). One drum was marked "Soilax Liquid 'S' Plus, Multipurpose Cleaner", which 
contains sodium hydroxide and 2-butoxy ethanol. Another drum was marked "Paint 
Thinning Liquid." A summary of disposal history for the McCoy Annex DRMO and 
other sites is provided in Table 2-l. 

Groundwater samples collectedby Geraghty&Miller (1986) during the Verification 
Study at this site were analyzed and reported to contain trace amounts of 
methylene chloride (9.6 ppb), copper (50 ppb), lead (14 ppb), and zinc (610 ppb). 
In addition, the Verification Study identified elevated concentrations of iron 
(9,80Oppb), radionuclides, manganese (1,30Oppb), benzene (31ppb), chlorobenzene 
(36 ppb), ethylbenzene (10 ppb), 1,4-dichlorobenzene (8.3 ppb), and naphthalene 
(16 ppb); however, no laboratory data exist in the Verification Study report to 
support these findings. No detectable priority pollutants were found in soil 
composite samples from the site except for mercury (1.2 ppb) and trace methylene 
chloride (Geraghty & Miller, 1986). 

2.4.3.4 Site 8, Old Pesticide Storage Building The Old Pesticide Storage 
Building was located in the southeast corner of the Main Base adjacent to Trident 
Lane before it was demolished in 1981. The building was located on the edge of 
the golf course and was surrounded on the northwest by Lake Baldwin, on the west 
by residential areas, and on the south and east by the golf course (ABB-ES, 1992). 

Pesticides reported to have been used at the facility include chlordane, phenyl 
mercuric compounds, baygon, diazinon, anticoagulant, malathion, pyrethrum, diron, 
2,4-dichlorophenoxyacetic acid (2,4-D), and monuron (C.C. Johnson, 1985). 
Analyses of groundwater samples collected during the Verification Study indicated 
trace levels ofbis(2-ethylhexyl)phthalate (6 ppb), ethylbenzene (13 ppb), phenol 
(7 ppb), 2-chlorophenol (7 ppb), 2,4-dichlorophenol (33 ppb), chlordane (7 ppb), 
naphthalene (26 ppb), and zinc (30 ppb) (C.C. Johnson, 1985). A summary of 
disposal history for the Old Pesticide Storage Building and other sites is 
provided in Table 2-l. - i *i 

NTC-Orl.HSP 
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2.4.3.5 Site 9, Lake Baldwin Lake Baldwin, also referred to as Lake Corrine, 
is located in the central to northeast part of the Main Base, and is surrounded 
by NTC, Orlando facilities, the Naval Hospital, and a recreation area (ABB-ES, 
1992). 

Film and photographic development chemicals were drained from Building 2089 
through a storm sewer and onto the southwest shore of Lake Baldwin from the early 
1950's to 1978. The chemicals discharged included photographic developers, 
fixers, and activators (C-C. Johnson, 1985). A summary of disposal history for 
Lake Baldwin and other sites is provided in Table 2-l. Surface water sampling 
results indicate that alpha-BHC occurs at levels of 0.1 ppb. 

2.4.3.6 Site 10, McCoy Annex Wastewater Treatment Plant (WWTP) The McCoy Annex 
WWTP is no longer present at the site, but the area where it was located is north 
of Site 3, directly across 8th Street. The site is surrounded on the remaining 
three sides by wooded areas (ABB-ES, 1992). 

No information was found for this site to determine the years of operation, 
potential contamination, or other historical data. Limited informatioln of 
disposal history for the McCoy Annex WWTP and other sites is provided in Table 
2-l. During the Verification Study, two shallow monitoring wells were installed 
at the site, and analyses of the samples indicated the presence of iron (4,800 
ppb), manganese (170 ppb), sulfate (340,000 ppb), nitrate (32,000 ppb), arsenic 
(25 ppb), and zinc (70 ppb) (Geraghty & Miller, 1985). 

,n 2.4.4 Levels of Protection Information regarding the levels of protection that 
will be used during this field investigation are listed below: 

. geophysical survey, Level D; 

. test pit excavation and sampling, Modified Level D, or Level B if the 
information available is insufficient to identify the hazards; 

. boring and subsurface soil sampling, Modified Level D; 

. monitoring well installation and sampling, Modified Level D; and 

. surface water and sediment sampling, ecological sampling, water :Level 
measurement, and aquifer testing, Level D. 

Descriptions of each protective ensemble (i.e., Level A, Level B, etc.) are 
provided in Appendix H. 

Modified Level D protection is anticipated to be sufficient for a majority of the 
exploratory and sampling work to be conducted at the installation. Rareky are 
breathing zone levels of contaminants expected to increase to the point where 
respiratory protection is required; however, a photoionization detector (PID) or 
flame ionization detector (FID) and Draeger tubes will be in use at each 
exploratory location to monitor the breathing zone. 

f@? 
2.4.5 Monitoring The work environment will be monitored to ensure that 
Immediately Dangerous to Life and Health (IDLH) or other dangerous conditions are 
identified. At a minimum, monitoring will include evaluations for combustible 

NTC-Orl.HSP 
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atmospheres, oxygen-deficient environments, and hazardous concentrations of 
airborne contaminants. The combustible gas meter, set to alarm at 10 percent of 
the lower explosive limit (LEL), will be continuously used. 

2.4.6 Air Sampling To the extent feasible, the presence of airborne contaminants 
will be evaluated through the use of direct reading instrumentation. Information 
gathered will be used to ensure the adequacy of the levels of protection being 
used at the site, and may be used as the basis for upgrading or downgrading the 
levels of protection in conformance with action levels provided in this HASP and 
at the direction of the task HSO. 

The following sampling equipment will be used at the site: 

1. ISD dual detector (OJLEL), 

2. HNUTY IS101 and Photovac total ionizables present (TIPN) photoionization 
detectors, 

3. detector tubes (MSA and Draeger) 

4. FID, and 

5. radiation detector (i.e., pancake Geiger Mueller [GM] detector or gamma 
scintillation detector). 

Refer to Appendix I for information on the calibration and maintenance of the 
equipment. 

2.4.7 Personal Monitoring 

Thermoluminescent Dosimetry (TLD) Bodv Badpes. These devices are nonmechanical 
collection devices used to monitor for x-ray, beta, and gamma radiation exposure. 
They are worn by ABB-ES associates and sent to Landauer, Inc., for analysis on 
a quarterly basis. 

Note: It is ABB-ES's policy that every associate wear dosimeters while on 
military installations. 

Personal monitoring may be warranted if there is a potential of exposure to a 
substance that has a specific substance OSHA standard (i.e., asbestos 
29CFR1910.1001), or to characterize the personal exposure of high-risk employees 
to the hazardous substances that they may encounter onsite. 

2.4.8 Hearing Protection All personnel exposed to noise levels in excess of 
85 decibels will be required to wear hearing protection. 

NTC-Orl.HSP 
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3.0 CHEMICAL HAZARDS RESPONSE INFORMATIOfi SYSTEM (CHRIS) DATA SHEETS 

These sheets were originally authored and assembled by the U.S. Department of 
Transportation (USDOT) and U.S. Coast Guard (USCG) for over-land and over-sea 
transportation information and guidelines, and are provided in this HASP to 
disseminate informationneeded for decision-makingpersonnelduringthe transport 
and handling of chemicals. In addition, these sheets should be used to achieve 
better safety procedures and to prevent accidents. 

CHRIS data sheets have been included for the following compounds: arsenic, methy- 
lene chloride, phenol,mercury,benzene, chlorobenzene, ethylbenzene, tetrachloro- 
ethylene (perchloroethylene), 2-chlorophenol, 2,4-dichlorophenol, chlordane, 
naphthalene, diazinon, 2,4 - D, dichlorvos, dieldrin, diuron, kepone, malathion, 
naled, mineral oil, motor oil, transformer oil, pyrethrins, and turpentine (paint 
thinner). 

. . 
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Temperature 
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Temperature 
(deg=s F) Centipoise 

Pound;oFcubic 

110 65.870 
115 65.719 
120 65.559 
125 65.410 
130 65.250 
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145 64.790 
150 64.629 
155 64.469 
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35 70.419 
40 70.230 
45 70.040 
50 69.849 
55 69.860 
60 69.489 
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90 68.309 
95 68.120 
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105 67.730 
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120 67.139 

1 125 68.950 
130 66.750 
135 66.559 
140 66.360 
145 66.169 
150 65.989 
155 65.770 
160 65.580 

40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
2oa 
210 

.318 

.317 

.319 

.321 

.323 

.325 
327 
,329 
331 
,333 
,335 
.337 
.339 
.34l 
.343 
.345 
.347 
.349 

35 1 1.027 
40 ,987 
45 949 
50 .914 
55 380 
60 348 
65 .618 
70 .790 
75 .763 
80 .738 
85 .713 
90 .690 
95 .688 

loo 348 
105 .826 
110 509 
115 .591 
120 s74 
125 .558 
130 .542 
135 .527 
140 .513 
146 .499 
150 488 
156 .473 

--:O 
0 

10 
a 
30 
40 
50 
60 
70 
60 
90 

100 
110 
1.29 
130 
140 
150 
160 
170 

-- 

208 
.888 
388 
.879 
389 
.859 
350 
.840 
230 
A21 
.811 
.801 
-792 
-782 
.772 

T---x-- 1. 
IDEAL GAS HEAT CAPACITY 

12.21 
SDLUBILITY IN WATER SATURATED “ii% PRESSURE SATURATED v&%3 MNSITY - 

I’ 
r 

Temperature Pounds per100 Temperature 
(degrees F) poundsofwater WegreeJ F) 

M .032 20 .ooo71 
30 .046 30 .00102 
40 .089 40 .00145 
50 .099 50 .oo204 
60 .140 60 .00283 
70 .195 m .00388 
80 289 80 .00522 
90 388 90 .00898 

la0 .492 100 a923 
110 356 110 .ot207 
120 365 120 .01565 
130 1.130 130 .02010 
140 1.484 140 42580 
150 1.880 150 03233 
160 2.394 160 .04051 
170 3.026 170 35039 
180 3.797 180 .M224 
190 4.731 190 .a7838 
200 5.856 200 .09309 
210 7.203 210 .11280 

.178 

.188 

.I98 
207 
217 
228 
235 
244 
252 
281 
289 
277 
285 
292 
.3m 
307 
.314 
320 
327 
333 
340 
345 
.351 
.357 
.362 

77.02 I 

476 
wo 
525 
550 
575 
600 
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-f-- 
1217 1218 T 1219 

SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIWTY f 

Temperature I Srlah thermal 
umt-mch per hour- 

(dW-i=) squarefoot-F 

UOUID v’ii&nV 

Temperature : 
Wsvees F) centipoise 

Temperature 
@xr='s 0 

British thermal unit 
per pound-F 

Temperature Poundspercubic 
W!Y- F) foot 

35 
40 

45 

50 
55 
60 
65 
70 
75 
80 
a5 
90 
95 

100 
10.5 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 

103.400 
103.099 
102.900 
102599 
102299 
102000 
101.700 
101.400 
101.099 
100.799 
100.500 
109.200 

99.910 
99.610 
99.320 
99.020 
96.730 
96.429 
96.139 
97.639 
97.549 
97.250 
96.959 
96.669 
96.370 
96.060 

0 
10 
20 
30 
40 
50 
60 
70 
a0 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
209 
210 

,198 
.200 
.201 
.202 
,203 
204 
.205 
206 
,207 
.208 
.210 
.211 
.212 
.213 
.214 
.215 
.216 
,217 
.21a 
220 
221 
222 

N 
0 

1 T 

55 
60 
65 
70 
7s 
80 
a5 
90 
95 

100 
105 
110 
115 

; 
.958 
.929 
930 
.a73 
ma 

I .a23 
: .a00 

.777 

.756 

.736 

.716 

I 698 
I 580 

I P 
E 
R 
T 
I 

N 
E 
N 

/ T 
120 .a63 
125 647 
130 631 
135 .616 
140 ,601 
145 .566 
159 ,574 
155 ,561 
160 ,549 
165 .537 
170 .526 
175 .515 

T 12.24 \ 
IDEAL GAS HEAT CAPAcrrY 

12 
Y i&fATER 

Pounds per100 
poundsof water 

iii PRESSURE SR DENSITY soLuBILn 

Temperature 
(deg- F) 

SATURATED VI 

Temperature 
(degrees F) 

60 
70 
80 
90 

loo 
110 
120 
130 
140 
150 
160 
170 
180 
190 
209 
210 
220 
230 
240 
250 
260 
270 

SATURATED 1 

P-m&f aJbii Temperature 
War== F) 

.236 60 

.31a 70 

.425 80 

.561 90 

.732 100 

.946 110 
1.217 120 
1.546 130 
1.963 146 
2446 150 
3.042 160 
3.756 170 
4.607 180 
5.616 190 
6.805 200 
a.199 210 
9.624 220 

11.710 230 
13.890 249 
16.390 250 
19.260 260 
22520 270 
26.230 280 

.016 60702 
a0929 
.01216 
.01575 
.02022 
.02571 
93242 
.a4055 
.05032 
.06199 
.07583 
99215 
.11130 
.13360 
.1594a 
.18910 
22330 
26230 
30660 
.35660 
41330 

0 .108 
25 .llO 
50 .113 
75 .116 

109 .I18 
125 ,120 
150 .122 
175 .I25 
200 .I27 
225 .129 
250 .I31 
275 .I32 
390 .I34 
325 .136 
356 .13a 
375 .139 
400 .141 
425 .142 
450 .I43 
475 .144 
500 .146 
525 .I47 
550 ,148 
575 ,148 
600 ,149 

66.02 

i 
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DCP 2,CDICHLO~OPHENOL i:.+ -/ *q4,*‘j”. . ;. 

1218 
LIQUID HUT CAPAUTY 

1219 
UOUID THERMAL CON- UQUlD JI~SITY 

3 Temperature 
(degrees F) 

Pounds per cubic 
foot 

Temperature 
(degr- F) 

British thermal 
unit per pound-F 

Temperature 
Wwees Fl Centipoise 

: 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

N 
0 
T 

z 
R 
T 

P 
E 
R 
T 

I 
N N 

E 
N 
T 

E 
N 
T 

5 
2 \ 

1221 
BOLUBlLllY IN WATER SATURATED ;A%R DENSITY IDEAL GAB HI 

Temperature 
&waes F) 

r.. )1, I’ *. 

12.24 

EAT CAPACITY 
i- 

SATURATED Vi : PRESSURE 

Temperature 
WPes !3 

Pounds per 
sauare inch 

P 
E 
R 
T 

I Temperature 
(degr= F) 

66.02 1 460 
: 
T 

E 
R 
T 
I 

N 
E 
N 
T 

N 
E 
N 
T 

N 
E 

Y 



CHLORDANE CDN 

. 

0.1 

0.2 

6.3 

6.4 

0.6 

6.* 

6.7 

6.0 
6.9 

7.1 

7.2 

7.3 

7.4 

1.5 

7.0 

7.7 

I,6 

IO. HA7.MO GSESSMEMTCOOE 

lsm-.-*mfwenou~ 

A-X-Y 

I29 

,230 

,211 

1212 

I213 

1214 

92s 

1216 
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1720 
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12.18 
UQUIO HEAT CAPACITY LIQUID lHERYd 

12.17 
SATURATED LIQUID OENSJTY 

.19 
CONDUCllVlTY 

Temperature 
(degrees 0 

Poundsperalbk Temperatura 
foot(estimat.3) (degrees F) 

British thermal unC 
per pound-F 

(estimate) 

Temperature 
(degr- F) 

British alerlnal 
unit-inch per hour- 

square foot-F 
(estimate) 

52 100.400 60 .3W 60 1.209 130 58.980 
54 100.400 61 ,300 61 1.209 140 51.140 
56 loo.299 62 .3W 62 1.209 150 44.560 
58 100.200 63 .300 63 1.209 160 38.990 
60 100200 64 .3W 64 1.209 170 34.270 
62 100.099 65 .3W 65 1.209 180 30.240 
64 100.000 66 .3W 66 1.209 190 26.780 
66 99.940 67 .300 67 1.209 200 23.810 
68 99.879 68 300 68 t ,209 210 21.240 
70 99.809 69 .3W 69 1.209 220 19.020 
72 99.740 70 .3W 70 1.209 230 1'7.080 
74 99.869 71 .300 71 1.209 240 15.390 
76 99.599 72 .3W 72 1.209 250 1:3.900 
78 99.530 73 .3W 73 1.209 260 12.590 
80 99.459 74 .3W 74 1.209 270 1 'I A40 
82 99.389 75 .3W 75 1.209 280 10.420 
84 99.320 76 .3W 76 1.209 290 !3.516 
88 99.250 77 .300 77 1.209 300 13.710 

. 
SATURATED dA%R DENSITY r---( IDEAL GAS r 

12.21 
SOLUBILITY IN WATER SATUAATBO “%i PRESSURE T 

T 
Temperature 
(deg- F) 

Pc4Mdsper100 
pounds of water 

Pounds per cubio 
fwt 

Temperature 
CdegreesF) -- 

Temperature 
(degrees F) 

‘ounds par square 
inch 

Temperature 
(degrees F) 

215 .ooo 215 
220 .ooo 220 
225 .oao 225 
230 .OW 230 
235 .OOl 235 
240 .Wl 240 
246 .Wl 245 
260 xl02 250 

,w .002 255 
280 .003 260 
266 .004 265 
270 .006 270 
275 .008 275 
280 .Ol 1 280 
285 .015 285 
290 .019 280 
295 .026 295 
304 .035 300 
305 .046 305 
310 .060 310 
315 .079 315 
320 .104 320 
325 .138 325 
330 .177 330 
335 230 335 
340 .297 340 

.00001 

.oooO1 

.OOoO2 

.OwO2 

.00003 

.oooo5 

.00007 

.oooo9 

.00012 

.00017 

.ooo23 

.ooo31 
DO042 
.ooo68 
LOO074 
.ooo89 
.w131 
.w174 
.W228 
.W3W 
JO391 
.WSlO 
JO662 
.W856 
.01104 
.01418 
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1217 
I 

1218 
SATURATED UQtJlD DENSITY UOUID HEAT CAPACITY UQUID :f%Xm 

.19 
CONDUCTlVllY LIQUID THEFM 

I Pounds per cubic 
foot (estimate) 

British thermal 
unit-inch per hour- 

square foot-f 
(estimate) 

Temperature 
(degrees F) 

Temperature 
kfwws F) 

177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 

Temperature 
(degr=- F) 

Brftfsfs twT;iFunit 

180 ,382 
200 .391 
220 Ml 
240 .410 
260 .419 
280 ,429 
3cO .438 
320 ,447 
340 ,457 
360 ,466 
380 .475 
400 ,485 
420 .494 

Temperature : 
Wcfrws F) centipotse 

69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 
69.290 

177 
178 
179 
180 
181 
182 

.901 

.SOl 
201 
301 
301 
301 
901 
.901 
.SOl 
.901 
.901 
301 
901 
.SOl 
.SOl 
901 
.901 

235 
240 
245 
250 
265 
260 
265 
270 

180 ,837 
185 ,784 
190 ,735 
195 .6SO 
200 ,646 
205 ,609 
210 ,573 
215 .540 
220 .509 
225 ,480 
230 .454 

,429 
,406 
.384 
.364 
.345 

j .327 311 
295 

275 .281 
280 .267 
265 .254 
290 I 242 
295 231 
300 I 221 

103 
104 
165 
186 
167 
168 
109 
190 
191 
192 
193 

305 i .2lO 

T T 
. 

1224 
IDEAL GAS HEAT CAPACITY 

1221 
SOLUBILITY IN WATER SATURATED "g PRESSURE SATURATED ’ ?:R DENSITY 

Temperature 
Meg- F) 

Pound;wg cubic 

180 .00276 
200 .oo46o 
220 .00739 
240 .01143 
260 .01713 
280 .02493 
300 .03537 
320 .04901 
340 .06850 
360 .08850 
380 .11570 
400 .14890 
420 .188SO 
440 23630 
460 .29210 

Temperature 
(dewees FI 

Pounds per 100 
wunds of water t 

Pounds per square 
in& 

Temperature 
(degrees F) 

&it&& sFund Temperature 
Wcr-s F) 

180 
200 
220 
240 
260 
280 
300 
320 
340 
360 
380 
400 
420 
440 
460 

.300 .148 
.254 
.420 
.870 

1.032 
1.544 
2.260 
3.200 
4.463 
6.075 
8.138 

10.720 
13.910 
17.810 
22.490 
28.080 

0 : ,207 
25 
50 
75 

100 
125 
150 
175 
200 
225 
250 
276 
300 
325 
350 
375 
400 
425 
450 
475 
500 
525 
550 
575 
600 

220 
233 
.246 
.259 
.271 
,263 
.295 
.307 
.318 
.330 
340 
.3Sl 
.362 
.372 
362 
.391 
.401 
.410 
,419 
,428 
.436 
,445 
,453 
A60 

i 



DIAZINON I DZN 

6.6 
4.7 
6.6 
6.6 
6.10 

6.11 

n 

10. IUURO 4!SESSYW CODE 

12 

121 

12. 
12s 
126 
127 

NOTES 

JANUARY 1991 



i 
1216 1219 

UOUID HEAT CAPACln UOUID THERMAL CONDUCTIVITV UOUlD 

Cantipoise 
(eetimate) 

T T 1217 
SATURATED UQUID DENSITV 

hmds per cubic 
foot (etimate) 

British thermal 
unit-inch per hour- 

square toot-F 
(estimate) 

1.048 51 4.064 
1.048 52 4.005 
1.048 53 3.948 
1.048 54 3.892 
1.048 55 3.836 
1.048 56 3.782 
1.048 57 3.729 
1.048 58 3.677 
1.048 59 3.625 
1.648 60 3.575 
1.048 61 3.525 
1.046 62 3.476 
1.048 63 3.428 
1.048 64 3.381 
1.048 65 3.335 
1.048 66 3.290 
1.048 67 3.245 
1.048 68 3.201 
1.046 69 3.158 
1.048 70 3..116 
1.048 71 3-074 
1.048 72 3..033 
1.048 73 2.993 
1.048 74 2.954 
1.046 75 2.915 
1.048 76 2.877 

13ritish~sh~Fulut 

(emate; 

A00 
.400 
.400 
.400 
.400 
.400 
400 
.400 
.400 
A00 
.400 
A00 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.4oQ 
.400 
.4GQ 
.400 

52 
54 
56 
50 
60 
62 
64 
66 
68 
70 

51 
52 
53 
54 
55 
56 
57 
56 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

51 
52 
53 
54 
55 
56 
57 
5s 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

70200 
70209 
7at39 
70.070 
70.000 
69.929 
69.860 
69.790 
69.730 
69.660 
69.509 
69.520 
69.450 
69.379 
69.309 
69.240 
69.169 
69.099 

I 
72 
74 
76 
70 
80 
82 

I 84 
06 

t 
12.24 

IDEAL GAS HEAT CAPACITV 

f 

12.21 
!3OLUEluTy IN WATER SATURATED “6% PRESSURE 

w 

%R DENSITV SAlURAlED V 

p-xY cubic Sri&i& UwrwrFunit 
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I DICHLORVOS DCV 
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I I DCV DICHLO6VCS ;,. 

l219 
UQUID TFIERMAI. COWDUCTIVITY 

1218 
UOUlD HEAT CAPACITY 

1 
.wdURATED U ::D DENSITY 

Temperature 
Ww-s 0 

British thermal 
unit per pound-f 

Pounds per cubic 
foot 

Temperature I Bntishthemral 

(degrees F) ““gge9”,y (de&es F) 
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I A 

I 
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T ! T 
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V 
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I 

SATURATED :%% DENSJ7Y 
1214 

IDEAL GAS HEAT CAPAUTY soLuBlul 
L21 
IN WATER SAlURAlED d&ii PRESSURE - 

I - TempWWW3 
(degrees F) 

TemperaMe 
(degrees F) 

.OOOOl 

.ClWOl 

.OOOOl 

.oooo2 

.oooo3 

.oooo3 

.oooo4 

.oooQ5 

.oooo7 
Bow9 
.ooo12 

S 
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r, 
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105 .OOl 
110 .OOl 
115 .OOl 
120 a01 
125 .002 
130 .002 
135 .003 
140 303 
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1217 
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1218 
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1217 
a. 8 URATED LIQUID DENSITY 

1218 
LIQUID HEAT CAPACITY 

N 
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L i 

1221 12.24 \ 
SOLUBlLllY IN WATER SATURATED “s PRESSURE SATURATED ;=R DENSITY I” 1 / IDEAL GAS HEAT CAPACll’Y 

Temperature 
(degrees F) 

-“W-m Poundsper 
(W-SF) poundsofwater 

0 
A 
T 
A 

i 
T 

A 
V 
A 
I 
I. 
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k 
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V 
A 
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77 a04 

L 
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KEPONE KPE 

a.1 
a.3 

a.3 

6. 

a.5 

a5 
a.7 
a.# 
6s 
210 

a.11 

a.12 

7.1 
7.2 

7.3 

,A 

7.5 
7.6 

7.7 

7.a 

¶27 
12a 
12# 

t210 

ItI, 

1212 
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121s 
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SATURATED 6 

1218 
UDUID HEAT CAPACITY 

1219 
UOUID THERMAL CONDUCTIVITY KD DENSITY 

Pounds per cubic 
fool 

British thermal 
uniknch per hour- 

square foot-F 
Temperature 
R.ffwees R 

British thermal 
unit per pound-F 

Temperature 
~~egr~ 0 Centipoise 

D 

T” 
A 

N 
0 
T 

A 
V 
A 
I 
L 
A 
0 

k 

, 

A 
V 
A 

L -, 

SATURATED :A%R DENSITY SATURATED “i%i PRESSURE 

Temperature 
kJegr- 0 

Pounds per 
square inch 

1221 
SOLUSlLllY IN WATER 

Temperature Pounds per 100 
(deg- F1 pounds of water 

/ 

Temperature 
@w-s F) 

3fitiiW sFunit 

- 

D 
A 
T 
A 

:: 
T 

Temperature 
(dw- F) 

: 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

212 .470 

N 
E 
N 
T 



.’ : 

MALATHION MLT 
l .” . . .--_- _I.., -.,^_.-- . .._I. 

61 
u 

u 

61 

a5 

7.1 

72 

71) 

7.4 

7s 

7.6 

7.7 

71 

A-X-Y 

I2 
I21 

172 

173 
12d 

125 

12a 

co 

IU 

12.3 

,210 

,211 

t2n 

12l3 

I214 

321s 

I21S 

1w 

122a 

IW 
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T 1218 
UOUID HEAT CAPACITV 

121s 
uaulo THERMAL CoNoumlVln 

Temperature Pounds per cubic Temperature 
(dw- F) foot (escmat0) (degrees F) 

TWlloeratwe Brftishmermal 

(degrees f=l 
urnt-inoll per hour- 

Square foot-F 

Temperanre j 
(degrees9 k 

77.089 
77.089 
iv.089 
77.089 
77.009 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.089 
77.069 
77.069 
77.089 
77.089 
77.069 
77.009 
77.069 
77.009 
77.089 
77.089 
77.089 
77.009 

77 
78 
79 
80 
81 
02 
83 
04 
05 
66 
67 
88 
89 

I 90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 

05 ,360 
90 ,384 
95 ,389 

100 .393 
105 .398 
110 .402 
115 406 
120 .411 
125 .415 
130 .420 
135 .424 
140 .429 
145 A33 
150 .43a 

70 
72 
74 
76 
78 
80 
82 
84 
86 
00 
90 
92 
94 
96 
98 

100 
102 
104 
106 
la8 
110 
112 
114 
116 
118 
120 

4270 
42680 
dcl260 
37.990 
35870 
33.880 
32020 
3lx270 
2e1.62a 
27.m 
25630 
24;70 
22990 
21.780 
2a.650 
19.560 
la.92 
17.630 
l&740 
l!SOO 
lS.100 
14.350 
13.660 
12.980 
12350 
11.750 

N 
E 
N 
T 

1221 
SOLUBlLlTY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

I- 

P 
E 
R 
T 

j 

T 
I 

N 
I 

N 
E 
N 
T 

! E 
N 
T 

I 



NALED NLD 

,, ,_. 

5.1 
6.2 
a3 

(1.1 

6.5 

9.6 
6.7 
5.9 
6.9 
6.10 

9.11 

6.12 

7.1 
7.2 

7.3 

T---J 
10. WARD AssEssuENl CODE 

(sa--Hmmoa~ 

AX 

12.9 

128 

1210 

1211 

12.12 

12rr 

,211 

f2.s 
121s 

12.25 

12.25 

1227 
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LIQUID :%&YY 
1217 - 

SATURATED LIOUID DENSITY 
1218 

UOUID HEAT CAPACITY I 
1219 

LlOUlO THERMAL CONDUCIlVlTY 

British thermal 
unit per pound-f I British thermal 

mt-inch per hour- 
souare foot-f 

Temperature 
(deg- F) 

Pounds per cubic Temperature 
toot bfegrees F) 

Temperature 
(degrees 0 

f 

A 

N 
0 
T 

A 
V 
A 

A 
V 
A 

L 
A 
0 
L 
E 

12.22 
I 

12.23 
SATURATED VAPOR PRESSURE SATURATED VAPOR OENSm I IDEAL GAS H 

-24 
LT CAPACllY 

12.21 
SCLUBIUTY IN WATER 

Temperature 
(degrees FI 

Pourlds per loo 
pounds of water 

British thermal unit 
per pound-f 

N 
0 
T 



PYRETHRINS PRA 

3. cHuIcM 0E!3JsNAnoNs (coo(inod) 

24 mTlom29154 
3a asmqlmkymGcmv3-7 
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, 

PRR PYRETHkNS * i .‘,,.Y 1 
1217 

QATURATED UOUIO DENSITV 

Temperature 
[degrees Fj 

Pounds per cubic 
foot 

UOUID HEl 
.19 
CAPAClTY 

Temperature British thermal 
Wwes Fl unit per pound-f 

D 
A 
T 
A 

N 
0 
T 

A 
V 
A 
I 
L 
A 
B 
L 
E 

1221 
SOLUBMJTV IN WATER 

1222 
9ATURATED VAPOR PRESSURE 

i L 

Temperature 
(degrees F) 

Pounds per 100 
pounds of water 

Temperature 
(degrees F) 

Pounds per 
scuare inch 

N 
0 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

L 

T 

1219 
LlDUlO THERMAL C0IiDUCTlVl-W 

Temperature I 3mishthermal 

(degrees Fj i unn~e9”,~Fur* 

I 
I 0 

A 

T 

A 

I N 
0 

I T 

A 
V 
A 

i i 

B 
L 
E 

I 

I 
T 

I P 
E 
R 
T 
I 

I N 
E 
N 

I T 
I 

_ 1., ., I. . *. / .A, ,. . 

1220 -f 
UOUID VIBCOSIT’Y 

Temperatwe ! 
(degrees =I I Centipoise 

I 

D 
A 
T 

! 
A 

j i 
T 

A 
V 

i 

C 
1224 

IDEAL GAB HEAT CAPACl7Y 

Temperahne 
(degr==F) 

Britii theuhe~lFunit 



4 

TURPENTINE 

7.t 

73 

73 

7l 

7-i 

7s 

7.7 

71 

t2 

(21 

17.3 
tu 

1U 

125 

120 

127 

13.5 

w 

1210 

,211 

1212 

t2tt 

1214 

121s 

t2to 

1ZW 

122s 

1227 

1 
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‘ 

TPT TURPEN.?lilE 

c-3 1217 
JRATED UOUID DENSITY T T 1218 

UQUID HEAT CAPACITY 
1219 

UDUID THERMAL CONDUC7lVl-W 

Temperature Pounds per cubic Temperature 
Mwws F) foot (estimate) (degrees F) 

British thermal unit 
per pound-f 

(estimate) 
I (estimate) 

Temperature 
(dwws 0 

-- 

46 
48 
50 
52 
54 
56 
56 
60 
62 
64 
66 
66 
70 
72 
74 
76 
76 
6’3 
62 
a4 
86 
08 
90 
92 
94 
96 

CWttfpOiW 

1.830 
1.802 
1.767 
1.733 
1.700 
1.666 
1.636 
1.606 
1.576 
‘1.547 
I.519 
‘I .491 
‘I ,464 
‘I A38 
‘1.413 
‘1.380 
‘I .364 
‘I .340 
‘1.317 
‘I ,294 
‘I .272 
‘I .251 
‘I .230 
‘I.210 
‘1.190 
‘1.170 

53.680 
53.660 
53.680 
53.660 
53.660 
53.680 
53.660 
53.660 
53.680 
53.660 
53.660 
53.660 
53.680 
53.660 
53.660 
53.680 
53.660 
53.680 

28 .411 

30 .411 
32 .4t 1 
34 .411 
36 .411 
36 .411 
40 ,411 
42 .411 
44 ,411 
46 .411 
46 .411 
50 .411 
52 .411 
54 .411 
56 .411 
58 .411 
60 .411 
62 .411 
64 .411 
66 .411 

32 
34 
36 
38 
40 
42 
44 
46 
48 
M 
52 
54 
56 
58 
60 
62 
64 
66 

32 
34 

1.040 
1 .O40 
1.040 
1.040 
1.046 
1.046 
1.040 
1.040 
1.040 
1.040 
1.040 
1.040 
1.040 
1.040 
1.040 
1.040 
1.046 
1.340 

36 
36 
40 
42 
44 

/ 46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 

i 

f 

T- 
. 

fit’t2tIp~ct~ 

Brhiir thhtlFunit 

L4 
T 

% PRESSURE SATURATED d 

Temperature 
Wvws F) 

1: 
IE 

] 

SATURATED VI 

Temperature 
@W--F) 

IDEAL GAS H 

Temperature 
Wwws F) 

.525 
561 
A597 
636 
676 
.716 
.761 
607 
.054 
903 
.954 

1.607 
1.061 
1.116 
1.177 
1.237 

55 
60 
65 
70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
126 
125 
130 

P 
E 
R 
T 

z 
R 
T 
I 

N N 
E 
N 
T 

E 
N 
T 

L 



i 

2, 4-D ESTERS I I DES 

6.6 

6.7 

6.1 
6.9 

6.10 

611 

6.12 

7.1 

7.2 

7.3 
7.. 

7.S 

7.6 

7.7 

7.I 

NOTES 
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i 

DES i 2,4-D ESTERS ,> ‘., 
4 

_“_ 

&ii’lJRATED :%:o DENSITY 

* .  

I218 I2 
LJQUIO HEAT CAPACITY LIQUID THWd Ll f 

I- I 
LIQUID ( 

-- 

T-- 
(degreesF) 

P 
E 
R 
T 

N 
E 
N 
T 

1224 
IDEAL GA!3 HEAT CAPACITY 

1221 
SDLUBIUTY IN WATER 

I 

B3rSud 

i 
T 

P 
E 
R 
T 
I 
N 
E 
N 
T 

p-per 
squaminch 

: 
T 

z I 
T 

P 
E 
R 
T 
I 

N 
E 
N 
T 

P 

a 

! 



DICHLOROMETHANE DCM 
4 

6.* 

6.2 

*.a 

5.4 

6.5 
11. IWAUD uAssIflcanoNs 

11.1 cdmoiFedwnlR- 

ouk4-A 
11.2 NuwumlFlanngrorBulwdu 

TV 

Meal f-m 
Fn .._.__.._.............. ._.. __.. ._...... 1 

- 

Ygor wnmnt . . . . . . . . . . . . . . . . . . . . . . 2 
imad Q s.m mmm . . . . . . . . . 1 

pa*m -. . . . . . . 2 

Wlmt mulanl 

Hvnn wpo* . . . . . . . . . . . . . . . . . 2 

AauuK TOmly . 1 

A4mnmlc Efkt . . . .._............ 2 

%=lWV 
0th ovmaa . . 2 
w.u .._........,,...,......................... 1 

San Rucmn .._.._........_,.,..,....... 0 

,I3 NFFAN8nfd~ 

--wfv c!aMaam 
Hum-lB**) . . . . . . . . . . . . . I... 2 
Ftmmaaw(Ral)...” . . ...” .,-...-.. 0 

RacJmly twb@ . ..- -.-... I 

NOTES 
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DCM DICHLOR&ETHANE 
;:..;& ..‘ I. < ,- ;.. _ ̂ 

&itlshthermal 
unit-irloil per hour- 

square foot-F 

:17 
WID DENSITV 

poundxT wbic 

UGUID THERMI 

Temperature 
b-9- m 

LIQUID ’ LIQUID HU 

Tempera&W3 
(degrees F) 

ix.. .fRATED 

91.320 
90.700 
90.080 
89.450 
00.830 
88.200 
87.580 
85.959 
86.330 
85.709 
85.OW 
64.459 
83.830 
83.209 
82.589 
61.959 
81.341 
80.709 

35 .274 
40 .275 
45 .276 
50 .277 
55 .276 
60 .279 
65 279 
70 ,200 
75 .201 
80 .202 
85 .203 
90 .284 
95 .284 

100 .285 

-110 
-100 

-%I 
-80 
-70 
--6o 
-5Q 
40 
-30 
-20 
-10 

0 
10 
20 
30 
40 
50 
60 
70 
80 

1.205 
1.192 
1.179 
1.166 
1.154 
1.141 
1.126 
1.115 
1.102 
1.090 
1.077 
1.064 
1.051 
1.038 
1.025 
1.013 
l.OCG 

,987 
.974 
351 

-70 
4 
-50 
-40 
40 
-2Q 
-10 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

P 
E 
R 
T 

N 
E 
N 
T 

i 

i > / b . 

12.24 c 
IDEAL GAS H EAT C&PACll-Y 

,. . “~ 
- 12.21 
SDUlBlLllV IN WATER 

TWTlfXdW~ PolJrldsper100 
@W-SF) pounds of wster 

l 

68.02 1.380 

Temperature 
(degr- F) 

0 

ii 
30 
40 
50 
60 
70 
80 
90 

100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
2Qo 
210 
220 
230 
240 
250 

Temperature 
wl- F) 

-10 .a66 -10 
-5 1.013 -5 

0 1.160 0 
5 1.370. 5 

10 1.566 10 
15 1.630 15 
20 2.105 20 
25 2414 25 
30 2.762 30 
35 3.151 35 
40 3.585 40 
45 4.068 45 
50 4.606 50 
55 5.201 55 
60 5.860 60 
65 6.568 65 
70 7.369 70 
75 6.270 75 
80 9237 6Q 
es 10.300 85 

3ritishthermal unit 
per poutif 

.126 

.129 

.131 

.133 

.135 
-137 
.139 
.142 
.144 
.145 
.147 
.149 
.151 
.153 
.155 
.156 
.158 
.159 
.161 
,163 
.164 
.165 
.167 
.I68 
.169 
.I71 

.01525 

.01753 

.02031 

.02333 

.02671 

.03472 

.03941 
AM462 
.05Q39 

i 



I ETHYLBENZENE 

T 
n 

"i 

II. MzMoAssEs3awcooE 

mm---l 

A-T-U 

I2 p!mcnL MD cHEwlul PmPmnEs 

121 R*clrariscMla 

M 
lz2 vaarrW~1ah17 _+ 

13.3 sdmgConr¶dba 
z772T-133zC-4ce.4.lt 
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ETB ETHYLBENZENE 

,..a ,, 

I 
SATURATED 1 

1218 
UOUID HEAT CAPACITY 

1219 
UQUID THERMAL CONOUCTWIY 

Temperature i 
@egr'=s 0 ! Cmtipoise 

40 

50 

60 

54.990 40 
50 
60 
70 
60 
90 

loo 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

A02 
.404 
A07 
A09 
.412 
.414 
.417 
.419 
.421 
.424 
.426 
.429 
A31 
434 
A36 
.439 
Al 
443 

40 .a35 
50 .774 
60 ,719 
70 .670 
00 626 
90 .566 

100 5.50 
110 ,518 
120 ,488 
130 .461 
140 ,436 
150 ,414 
160 .393 
170 ,374 
180 ,356 
190 340 
200 .325 
210 .311 

-90 1.065 
-60 1.056 
-70 1.047 
-60 1.037 
-50 1.028 
-40 1.018 
40 1.009 
-20 1.000 
-10 .990 

0 381 
10 .971 
20 .962 
30 .953 
40 .943 
50 .934 
60 .924 
70 .915 
00 .906 
90 .696 

100 .807 
110 .677 
120 366 
130 .659 
140 -649 
150 alo 
160 A30 

54.680 
54.370 
54.060 
53.750 
53.436 
53.120 
52810 
52.500 
52190 
51.870 
51.560 
51.250 
50.940 
50.620 
50.310 
50.000 
49.690 

70 
i 00 

I 90 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 

L 
i 

12.24 
\ 

IDEAL GAS HEAT CAPACITY 

.020 

SATURATED t%&i DENSITY 

mn~z aibii TWllperahue 
(degrees F) 

60 
100 
120 
140 
160 
180 
200 

.00370 

.00654 

.01099 

.01767 

.02734 

.04067 

.05926 
a8363 
.11520 
.15510 
.20490 
.26570 
.33910 
.42620 
.52650 
x4720 

-400 -,007 
-350 ,026 
-300 .060 
-250 .093 
-200 .125 
-150 .I57 
-100 .I67 

-50 .217 
0 .246 

50 .274 
100 .301 
150 .327 
200 .353 
250 .377 
300 A01 
350 .424 
400 A46 
450 A67 
500 ,487 
550 ,507 
600 .525 
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. 

o-CHLOROPHENPL CRH 

9. sNlmNG lNFoRumON 

3.1 -ofRra*.mbnuN- 

32 smno-nw--= Dammt- 

w tm*anapnn:Nulbmd 

3.4 V~Nulbmd 

- , 

IO NuANoAssusmENrmDE 

lsa---~ 

A-X 

11. Cl.AsslFlfAnoNS HAiN? 

11.1 cadmol-Rweummlw 
Notksma 

(12 HAS-mtmgtaBu*wnr 
T~mtksd 

111) WPA~uwamwmn 

-- 
Huw (SW -... 3 “amd .._....._ 

Fl- . ..-. - .._.._- 0 (YeHmu,.... 
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CRH o=CHLOROPHENOL 

1216 1219 
LIOUID HEAT CAPACITY UOUID THERMAL CONDUCTIVITY 

Pounds per cubic Temperature British met-mal Temperature 
foot (degrees 0 unit per pound-f Wwes F) 

British thermal 
mit-inch per hour- 

square foot-F 

Temperature 
(degrees F) 

Temperature 
(degr-s F) 

68 76.860 
! 70 78.700 

72 78.700 
74 78.620 
76 78.540 
78 78.460 
80 78.380 
a2 78.300 
a4 78.220 
86 78.140 

70 3.806 
75 3.625 
80 3.444 
85 3.263 
90 3.082 
95 2.901 

100 2.720 
105 2.539 
110 2.359 

A 
V 
A 

L 
A 
8 

(h, , 
12.21 

SOLUBILITY IN WAlER 

tc 

T 12.24 
IDEAL GAS HEAT CAPACITY 

f 
SATURATED ‘a’&%% PRESSURE smuwua~ ~A%R DENSE 

Temperature 
(degrees F) 

POUndSinw& sq- I Temperature 
Wsw8.s F) p”-xz cubic Temperature Ww%s F) 

Britfs!n memw unit 
per pound-F 

75 0.042 
100 0.115 
125 0.252 
150 0.478 
175 0.821 
200 1.312 
225 1.984 
250 2.871 
275 4.012 
300 5.445 

20 0.00070 
40 0.00343 
60 0.00866 
80 0.01675 

100 0.02791 
120 0.04234 
140 0.06023 



OILS, MISCELLANEOUS: TRANSFORMER OTF 

6.3 
6.2 

6.5 

6A 

63 

6.6 
6.7 
6.5 
6.6 
6.*0 

6.,t 

6.12 

9. SHIpcIffi IWFORNATlON 
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OTF OILS, MISCELLANFOUS: TRANSFORMER 

T r 
1 

~SAtiAATED 1 
12.18 

LIQUID HEAT CAPACITY 
I 

Temperature Pounds per cubic Temperature 
(degrees F) foot (estimate) Wwees 6 1 

Briti$ the”n4pnlt 

(estimatei 

-1s 
CONWClWlY 

.17 
tUlD D9NStl-Y 

0ritiahthemaJ 
unitinch per hour- 

sawre foot-f 

.463 

.463 

.463 
,463 
,463 
,463 
463 
A63 
,463 
463 
.463 
,463 
.‘a3 
.463 
.463 
.463 
-463 
.463 
.463 
A63 
463 
,463 
,463 
463 
A63 
463 

50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 
70 
00 
62 
84 
86 
6a 
90 
92 
94 
96 
96 

100 

* 

50 55.560 
52 55.560 
54 55.560 
56 55.560 
58 55.560 
60 55.560 
62 55.560 
64 55.560 
66 55.560 
68 55.560 
70 55.560 
72 55.560 
74 55.560 
76 55.566 
76 55.560 
80 55.560 
62 55.560 
64 55.560 

100.42 65 ,790 
70 .790 
75 .790 
80 .790 
85 .790 
90 .790 
95 .790 

100 290 
105 .799 
110 .790 
115 ,799 
120 .790 
125 ,793 
130 .790 
135 .790 

L 

ic*“\ 
12.21 

SOLUBIUTY IN WATER SATURATED Vi&% PRESSURE 

,.., ,, 
12.24 f 
EAT CAPACITY 

l- 
Temperature 
@w-s F) 

counds per square 
inch (estimate) 

I 

t 

SATURATED :&%I DENscrY IDEAL GA!2 HI 

Temperature 
(degrees F) p-xY=bic 

Temperature 
mm= F) 

Sritisl~ themml unit 
W-F 

.042 

.049 
957 
.065 
,076 
.087 
.lOO 
.114 
.131 
.149 
.170 
,193 
.218 
.247 
.279 
.314 
.352 
.395 
443 
.495 
.552 
.615 
.6a3 
.750 
,841 
,930 

70 
75 
80 
85 
90 
95 

100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
160 
185 
190 
195 

I 
N 
E 
N 
T 

- 



OILS, MISCELLANEOUS: MOTOR OMT 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7., 

,a 
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4.0 SITE CONTROL 

4.1 ZONATION. The general zonation protocols that should be employed at 
hazardous waste sites are described in Appendix G. The site-specific zonation 
that will be used for activities during this project are described as follows: 

. geophysical survey, a non-invasive activity that will not require 
zonation control; 

. drilling andwell installation, anexclusionzonewillbe clearly defined 
as a taped-off area and a contamination reduction zone (CRZ) and support 
zone will be established; 

. test pit excavation, an exclusion zone will be defined as the areawithin 
10 feet of the backhoe, test pit, and spoils pile; and 

. TerraProbe=, groundwater, and surface water and sediment sampling will 
not require zonation. 

4.2 COMMUNICATIONS. The field office will be equipped with a radio communica- 
tions base station and a telephone. All field teams will be provided with a 
mobile hand-held radio to facilitate onsite communications. In addition, a 
portable mobile cellular telephone will be available in at least one onsite field 
vehicle. When radio communication is not used, the following air horn signals 
will be employed: 

HELP three short blasts 

EVACUATION three long blasts ( > --- 

ALL CLEAR alternating long and (- * _ .I 
short blasts 

4.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Appendix H. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

. Both onsite and offsite activities will take place in an active 
industrial area. Care will be taken to clear utilities, avoid overhead 
lines, and set up safety cones or barriers when working in heavily 
traveled lanes. 

. The drilling contractorwillhave documented safety and emergency action 
procedures for the equipment to be operated. The drilling contractor's 
employees will acknowledge in writing that they have read and understand 
these procedures. 

. The drilling contractor will ensure that the equipment is well 
maintained, meets safety requirements, is inspected daily during use, 
and has all required safety equipment, i.e., 20-pound A:B:C fire 

NTC-Orl.HSP 
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extinguisher, emergency stops, etc. Boring tools will be in good 
condition and will be adequate for the work to be performed. 

The drilling rig will be operated by a qualified operator wh'o can 
identify pending failures and supervise the driller's helper(s). 
Transportation of the drill rig to the work site will be performed by 
a person with th e proper commercial license. 

To the extent possible, the terrain should be level and the condition 
of the ground suchthatunexpectedmovementofthe drill rig is unlikely. 
If the slope of the terrain is hazardous, the project manager or 
technical lead and the Navy will be contacted for the selection of a safe 
drilling site. 

ABB-ES personnel and subccntractors will comply with the State, local, 
and installation motor vehicle laws and regulations. Special circum- 
stances such as current and anticipated hazardous road conditions will 
be addressed at safety briefings. 

NTC-OkHSP 
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5.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the PO1 will be 
subject to decontamination, which will take place in the Contamination Reduction 
Zone (CRZ). Generalpersonneland equipmentdecontaminationpractices usedduring 
ABB-ES projects are described in Appendix L, and detailed equipment decontamina- 
tion procedures are addressed in Volume I, Section 4.3 of this document. 

5.1 PERSONNEL DECONTAMINATION. All personnel will follow standard decontami- 
nation practices when leaving hazardous waste POI, including proper decon- 
tamination, and removal and disposal of personal protective equipment and tools. 
Personal protection levels for decontamination will correspond with the level of 
protection used during the field activity. 

5.2 SMALL EQUIPMENT DECONTAMINATION. Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment, on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleanedbetween 
sampling. 

cb(L**\ 
5.3 HEAVY EQUIPMENT DECONTAMINATION. Drilling rigs and other heavy equipment 
will be cleaned with high-pressure water or steam, followed by a soap and water 
wash and rinse. Loose material will be removed with a brush. Downhole tools and 
heavy equipment will be decontaminated in accordance with Volume I, Section 4.3 
of this document. 

A decontamination pitwillbe constructed downwind of the PO1 to allow collection 
of decontamination fluids. 

5.4 DISPOSAL OF CONTAMINATED MATERIALS. Investigation derived wastes will be 
collected, screened, and stored or disposed. In general, discarded materials, 
waste materials, or other objects will be handled in such a way as to preclude 
the potential for spreading contamination, creating a sanitary hazard, or causing 
litter to be left onsite. Potentially contaminated materials, e.g., clothing, 
gloves, etc., will be bagged or drummed as necessary and segregated for disposal. 
If radioactive waste or contamination is encountered in the contaminated 
materials, the wastes generated fromwork activities will be handled as low-level 
radioactive waste unless proven otherwise. Contaminated waste materials will be 
disposed as required by provisions included in the contract and consistent with 
NTC, Orlando and regulatory provisions. All non-contaminated materials will be 
collected and bagged for appropriate disposal as normal domestic waste. 

Further details can be found in Volume I, Section 4.10 of this document. 

NTC-OrI.HSP 
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6.0 EMERGENCY AND CONTINGENCY PLAN 

This chapter identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Appendix M. The following sections present 
site-specific emergency and contingency planning information. 

6.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION. The site HSO is the 
primary authority for directing operations at the siteunder emergency conditions. 
All communications both onsite and offsite will be directed through the HSO. 

6.2 EVACUATION. At NTC, Orlando, severe hazard conditions are not anticipated. 
However, in the event that abnormal levels of toxic gases are encountered, the 
following evacuation measures have been established. 

In the event of an emergency situation such as fire, explosion, significant 
release of toxic gases, etc., an air horn or other appropriate device will be 
sounded for three long blasts indicating the initiation of evacuation procedures. 
All personnel will evacuate the work area. The location of safe areas will be 
upwind of the POI. For efficient and safe site evacuation and assessment of the 
emergency situation, the HSO will have authority to initiate proper action if 
outside services are required. Under no circumstances will incoming personnel 
or visitors be allowed to proceed into the area once the emergency signal has been 
given. The HSO must see that access for emergency equipment is provided and that 
all combustible apparatus have been shut down once the alarm has been sounded. 
Once the safety of all personnel is established, the proper NTC, Orlando officials 
will be notified by telephone of the emergency. 

The HSO will notify local fire and police departments, and other appropriate 
emergency responders, if LEL values are above established action levels in the 
work zone, or if an actual fire or explosion has taken place. 

6.3 EMERGENCYMEDICALTREATMENT AND FIRSTAID. Any personnel injured onsitewill 
be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport is through professional emergency transportation means; however, when 
this is not readily available or would result in excessive delay, other transport 
will be authorized. Under no circumstances will injured persons transport 
themselves to a medical facility for emergency treatment. 

When an injury occurs in the exclusion zone, provisions for decontamination of 
the victimwillbe made. However, life-threatening conditions may preclude normal 
decontamination procedures. In such cases, arrangements will be made with the 
medical facility and transporter to provide for the situation. 

NTC-Orl.HSP 
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The following is a list of personnel who will be onsite and trained to render 
first aid and CPR: 

Team Member Responsibility Training 

FOL 
Task Leader 

Manage daily site operations 
Health and Safety Officer 

CPR and First: Aid 
CPR and First Aid 

NTC-Orl.HSP 
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7.0 OTHER 

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

7.2 EXCAVATION. Site excavations created during site operations will be shored 
or sloped to prevent accidental collapse and otherwise conducted in accordance 
with Subpart P of 29 CFR 1926, as summarized in Appendix J. Under no circum- 
stances will site personnel enter excavations that are not adequately shored or 
sloped. Where entry into an excavation does occur and it would even remotely be 
considered a confined space, such an entry will be made in accordance with the 
confined space entry program addressed in Section 7.3 and under provision of 
Appendix I. 

7.3 CONFINED SPACE ENTRY. Confined space entry presents special problems and 
substantial risks to personnel that would be involved directly in the entry and 
those that might be called on to attempt a rescue of the initial entrants. 
Therefore, entry into a confined space is a MEANS OF LAST RESORT, and will only 
be permitted where no other mechanism is feasible to achieve the desired goal. 
If confined space entry is required, entry will be conducted under provisions of 
Appendix I. 

NTC-Orl.HSP 
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8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
exclusion zone activities at NTC, Orlando have been reviewed and certified for 
site operations by the TOM and the HSM. Certification involves the completion 
of appropriate training, a medical examination, 
specific HASP. 

and a review of this site- 
All persons entering the site must use the buddy system and check 

in with the Site Manager and/or HSO before going into the exclusion zone. 

8.2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures the 
undersigned certify that this HASP will be used for the protection of the h;ealth 
and safety of all persons entering this site. 

Task Order Manager 

-all_ /,I Tm/;;P & c H/u.& ‘I .YQ. L&L 7./&r 
J/Cynthia S<dq&ist . 

v )SoC 

ABB-ES Health and Safety Manager 
5yf fir: 

8-l 

7-f 7-YCI 
Date , 
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8.3 FIELD TEAM REVIEW 

I have read and reviewed the health and safety information in the HASP. I 
understand the information and will comply with the requirements of the HASP. 

Name I Date 
I I Name I Date 

I 

NTC-Orl.HSP 
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8.4 MEDICAL DATA SHEET. This Medical Data Sheetwillbe completedby all onsite 
personnel and will be kept in the Support Zone during site operations. It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
the ABB-ES Corporate Health and Safety Program for Hazardous Waste Sites. This 
data sheet will accompany any personnel when medical assistance or transport to 
hospital facilities is required. If more space is required, use the back of this 
sheet. 

Project: NTC, Orlando 

Name: 

Address: 

Home Telephone: Area Code ( ) 

Age: _ Height: Weight: - 

In case of emergency, contact: 

Address: 

Telephone: Area Code ( ) 

Do you wear contact lenses? Yes ( ) No ( ) 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: 

Name of Personal Physician: 

Telephone: Area Code ( ) 

NTC-Orl.HSP 
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8.5 EMERGENCY TELEPHONE NUMBERS 

Orlando Police Department 

Main Base Police Emergency 

Rescue Service 

Main Base Naval Hospital 

Primary Hospital 

Main Base (Winter Park Memorial Hospital 

Area "C" (Florida Hospital 

Herndon Annex (Orlando General Hospital 

McCoy Annex (Orlando Regional Medical Center) 

Alternate Hospital 

Main Base and Herndon Annex (Florida Hospital) 

Area "C" (Winter Park Memorial Hospital) 

McCoy Annex 

Fire Department 

Main Base 

General 

Offsite Emergency Services 

Poison Control Center 

National Response Center 

Regional USEPA Emergency Response 

NTC, Orlando Officer of the Day 

Site HSO: To be determined 

Site FOL: Gerry Girardot 

Task Order Manager: James Manning 

Project HSS: To be determined 

ABB-ES HSM: C.E. Sundsuist 

NTC-Orl.HSP 
MVL07.94 8-4 

(207) 

911 

(407) 6415-4444 

911 

(407) 646-4911 

(407) 646-7320 

(407) 89'7-1940 

(407) 27!J-5150 

(407) 84:L-5111 

(407) 897-1940 

(407) 646-7320 

None 

(407) 646-4333 

911 

911 

(800) 96;!-1253 

(800) 424-8802 

(904) 488-1554 

(407) 646-4501 

0 - 

(904) 269-7012 

(904) 269-7012 

0 - 

775-5401 x3309 
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8.6 ROUTES TO EMERGENCY MEDICAL FACILITIES In the event of a life-threatening 
situation, the Naval Hospital on the Main Base will provide care. For less 
critical situations, or if medical assistance is required at other than the Main 
Base, the following sources of medical assistance apply. The NTC, Orlando Of.ficer 
of the Day must be informed of any incident or accident that requires medical 
attention as soon as possible. 

The primary source of medical assistance for Main Base is: 

Facility Name: Winter Park Memorial Hospital 

Address: 200 Lakemont Avenue, Winter Park, FL 

Telephone Number: (407) 646-7000: Emergency (407) 646-7320 

Directions to primary source of medical assistance from Main Base (Figure 8-1): 

From Droiect site leave Main Base going north through the North Gate 
Continue north on Lakemont Avenue for about 1.7 miles. The hospital :G 
the right between the intersections of Mizell Avenue and Aloma Avenue.. 

The primary source of medical assistance for Area "C" is: 

Facility Name: Florida Hospital 

Address: 601 E. Rollins Street, Orlando, FL 

Telephone Number: (407) 896-6611; Emergencv (407) 897-1940 

Directions to primary source of medical assistance from Area "C" (Figure 8-l): 

From project site leave Area "C" and turn right onto MaFuire. Continue to 
Colonial Drive (SR 50). Turn right (west) and continue to Mills Avenue 
(Highway 17/92). Turn right (north) to Rollins Street. The Florida Hospital 
is on the left (west) side of Mills Avenue, at the intersection with Rollins 
Street. 

The primary source of medical assistance for Herndon Annex is: 

Facility Name: Orlando General Hospital 

Address: 7727 Lake Underhill Road. Orlando, FL 

Telephone Number: (407 277-8110; Emergency (407) 275-5150 

Directions to primary source of medical assistance from Herndon Annex (Figure 
8-l): 

From woiect site leave Herndon Annex going east on Kalmia to Semoran 
Boulevard. Take a right (south) at Semoran Boulevard. Continue to the Lake 
Underhill Road intersection and turn left (east, just past the East-West 
ExDresswaY overpass). Continue for about 1.8 miles to the hospital on the 

NTC-OrI.HSP 
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left. which is between the intersections of Goldenrod Road and Chickasaw 
Trail. 

The primary source of medical assistance for McCoy Annex is: 

Facility Name: Orlando Regional Medical Center 

Address: 1414 Kuhl Avenue, Orlando, FL 

Telephone Number: (407) 841-5111; Emergency (407) 841-5111 

Directions to primary source of medical assistance fromMcCoy Annex (Figure 8-2): 

From proiect site leave McCoy Annex through the north Daetwler Drive 
entrance. Turn left (west) on the frontage road (McCoy Road) along the Bee- 
Line Expressway and continue to the South OranTe Avenue intersection. Turn 
right (north) and continue for about 5.4 miles to the hospital on the left, 
which is between the side roads of Sturtevant and Underwood Streets. Kuhl 
Avenue is behind the hospital. 

Alternate source of medical assistance for Main Base and Herndon Annex is: 

Facility Name: Florida Hospital 

Address: 601 E. Rollins Street, Orlando, FL 

Telephone Number: (407) 896-6611: EmerFencv (407) 897-1940 

Directions to alternate source of medical assistance from Main Base (Figure 8-3): 

From project site leave Main Base through the Manuire Gate. Continue on 
Maguire Boulevard to the Colonial Drive (SR 50) intersection. Turn right 
(west) and continue to the Mills Avenue intersection. 'Turn right (north) and 
continue about 1.4 miles to Rollins Street. The hosDita1 is on the left 
(west). 

Directions to alternate source of medical assistance from Herndon Annex (Figure 
8-3): 

From proiect site leave Herndon Annex going east on Kalmia. Take a left 
(north) onto Semoran Boulevard (SR 436) and continue to the Colonial Drive 
(SR 50) intersection. Turn left (west) and continue to the Mills Avenue 
intersection. Turn right (north) and continue about 1.4 miles to Rollins 
Street. The hospital is on the left (west). 

The alternate source of medical assistance for Area "C" is: 

Facility Name: Winter park Memorial Hospital 

Address: 200 Lakemont Avenue, Winter Park, FL 

Telephone Number: (407) 646-7000; Emergency (407) 646-7320 

NTC-Orl.HSP 
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APPENDIX A AUTHORITY AND RESPONSIBILITY OF HEALTH AND SAFETY PERSONNEL 

This section describes the health and safety designations and general respon- 
sibilities that will be employed for the project. 

A.1 HEALTH AND SAFETY MANAGER 

The Health and Safety Manager (HSM), ABB Environmental Services, Inc. (ABB-ES), 
can be reached by telephone at (207) 775-5401 in Portland, Maine. The HSM has 
final authority over health and safety issues that are not resolved at the site 
or through the Health and Safety Supervisor (HSS), andhas overall responsibility 
for ensuring that the policies and procedures of this Health and Safety Plan 
(HASP) are implemented by the Health and Safety Officer (HSO). In the various 
regions, the HSM may delegate additional functions to the Regional HSS. 

A.2 HEALTH AND SAFETY SUPERVISOR 

The HSS is the health and safetyprofessionalserving as the ABB-ES HSM's designee 
for this project. As such, the HSS will be responsible for (1) approval of the 
individual chosen to serve as the site HSO for this field operation; (2) review 
and approval of site-specific HASPS developed by the HSO, as well as any 
significant changes made over time to the site HASP; (3) oversight of the daily 
efforts of the HSO; (4) resolution of site disputes involving health and safety, 
issues; and (5) implementation of the HASP by the HSO. The HSS will notify the 
HSM of any Stop Work Orders issued by an HSO. 
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APPENDIX B TRAINING PROGRAM 

All personnel working on an ABB-ES site who potentially may be exposed to toxic 
substances or hazardous materials will participate in an initial and an annual 
refresher and/or supervisory training (as appropriate), as well as site-specific 
training before commencement of the on-site assignment. The initial Health and 
Safety Training Program consists of the 40-hour training program required and 
designated by the Occupational Safety and Health Administration (OSHA) standard 
29 CFR 1910.120. In addition to the initial training, ABB-ES uses 8-hour annual 
refresher and supervisory training elements, which are augmented by site-specific 
training regarding site hazards and specialized problems and protocols. 

B.l INITIAL TRAINING 

All site-assigned personnel who are potentially exposed to toxic substances or 
hazardous materials will be required to participate in a training course on 
hazardous waste site operations. This training is required under provisions of 
the OSHA standard, and must consist of 40 hours covering the following areas: 

. familiaritywith the regulations and implications of OSHA regulations 
in 29 CFR 1910.120 

. familiarity with the organizational structure responsible for site 
health and safety , 

. explanation of the medial surveillance requirements, 
recognition of health hazards 

including 

. instruction in the use and maintenance of personal protective 
equipment 

. identification and analysis of site chemical and physical hazards 

. instruction regarding monitoring equipment, including personnel and 
environmental sampling instruments 

. site control and decontamination procedures 

. contingency planning 

. confined-space entry procedures 

B.2 ANNUAL REFRESHER/SUPERVISORY TRAINING 

Annually, all personnel required to participate in the initial training will take 
an 8-hour refresher training course. Those personnel with either site supervisory 
or health and safety responsibilities will also have an additional 8 hours of 
training beyond the initial 40 hours. The 8-hour supervisory training meets 
requirements of the annual refresher. 
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B.3 SITE-SPECIFIC TRAINING 

All personnel assigned to an ABB-ES site must participate in the site-specific 
training presentation, which will cover major elements of the site HASP, as well 
as health and safety procedures regarding an individual's specific job 
responsibilities and tasks. The site HSO or health and safety designee will 
provide this training before an individual is permitted to work in a downrange 
position. 

B.4 OTHER TRAINING 

Additional training will be provided as determined by the HSM or the HSS, and may 
include additional refreshers on personal protective equipment, instrumentation, 
CPR, first aid, or any other pertinent health- or safety-related subject. 
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APPENDIX C MEDICAL SURVEILLANCE PROGRAM 

. C.l HEALTH MONITORING PROGRAM 

All on-site ABB-ES personnel and laboratory staff must be enrolled in the Health 
Monitoring Program, which is implementedthrough EnvironmentalMedicine Resources, 
Inc., a company consisting of a team of physicians and support personnel who 
specialize in occupational medicine. The health monitoring program consists of 
aninitialmedicalexamination to establish the employee's generalhealthprofile, 
which provides important baseline laboratory data for later comparative study and 
annual examinations. The contents of the initial comprehensive physical 
examination and laboratory testing routine are listed in Table C-l. Follow-up 
examinations are completed annually for all personnel enrolled in the health 
monitoring program, or more frequently if project assignments warrant testing 
following specific field activities. 

C.2 REVIEW OF EXPOSURE SYMPTOMS 

Symptoms of exposure to hazardous materials will be reviewed for each site to 
indicate to personnel the recognized signs of possible exposure to those 
materials. This information will be supplemented with a discussion of the need 
for objectivity in the personal health assessment to account for normal reaction 
to stressful situations. The HSO will watch for outward evidence of changes in 
worker health. Symptoms may include skin irritations, skin discoloration, eye l 

irritation, muscular soreness, fatigue, nervousness or irritability, intolerance 
to heat or cold, or loss of appetite. Employees willroutinelybe asked to assess 
their general state of health during the project. Specialmedicalmonitoring may 
be identified for certain sites. 
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TABLE C-1 
BASELINE HEALTH MONITORING PROGRAM 

PHYSICAL EXAMINATION 

medical history 
medical examination 
vision: - -near/distant 

- -color 
audiometry 
radiology: PA/LAT 
spirometly 
electrocardiogram 

LABORATORY ANALYSIS 

Complete Blood Counts and Chemistries 

white blood count 
differential cell counts 
methemoglobin 
uric acid 
lactic dehydrogenase 
alkaline phosphatase 
calcium 
phosphorus 
cholesterol 
urea nitrogen 
glucose 
albumin 
globulin 
total protein 
total bilirubin 
serum glutamic oxalacetic transaminase 
hemoglobin and/or hematocrlt 

Urine Analysis 

color and character 
specific gravity 
PH 
protein 
acetone 
glucose 
microscopic examination 

Biotox Panel 
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APPENDIX D ENGINEERING CONTROLS 

Whenever feasible, engineering controls will be used at the site to reduce 
employee exposure to hazardous substances. 
the following: 

Feasible engineering controls include 

. the use of pressurized cabs or control booths 

. the use of remotely operated materials-handling equipment 

. the use of industrial-sized fans to blow hazardous vapors from the 
breathing zone when exposure is from a point source and a power 
source is available 

, 
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APPENDIX E PERSONAL PROTECTIVE EQUIPMENT 

,!P-+ 

E.l PERSONAL PROTECTION LEVEL DETERMINATION 

The level of personal protective equipment requiredwillbe determinedby the type 
and levels of waste or spill material present at the site where project personnel 
may be exposed. In situations where the types of waste or spill material on-site 
are unknown, the hazards are not clearly established, or the situation changes 
during on-site activities, the HSO must make a reasonable determination of the 
level of protection that will ensure the safety of investigators and response 
personnel until potential hazards have been determined through monitoring, 
sampling, informational assessment, laboratory analyses, or other reliable 
methods. Once the hazards have been determined, protective levels commensurate 
with the hazards will be used. Protection requirements will be evaluated on a 
continuous basis to reflect new information as it is acquired. 

E.2 LEVELS OF PROTECTION 

The following subsections describe the basic composition of the generally 
recognized protective ensembles to be used for site operations. Specific 
components for any level of protection will be selected based on hazard assess- 
ment; additional elements will be added as necessary. Disposable protective 
clothing, gloves, and other equipment, exclusive of respirators, should be used 
when feasible to minimize risks during decontamination and possible cross-con-. 
tamination during sample handling. 

E.2.1 Level A 

Level A protection provides the highest level of protection for skin, eyes, and 
the respiratory system. It is appropriate for conditions where there are 
potential or actual high concentrations of atmospheric vapors, gases, or 
particulates. Level A shouldbe used if site operations or work functions involve 
a high potential for splash, immersion, or exposure to unexpected vapors, gases, 
or particulates of materials that are harmful to the skin or capable of being 
absorbed through the intact skin. Level A is used primarily for emergency 
situations or when the following conditions exist: (1) vapors or mists of strong 
acids; (2) known or probable immediately dangerous to life and health (IDLH) 
atmospheres with dermally active compounds; (3) high atmospheric concentrations 
of compounds that can be absorbed through the skin; and (4) operations that must 
be conducted in a confined, poorly ventilated area, where conditions requiring 
Level A have not yet been eliminated. The fully encapsulating suit and the 
pressure-demand self-contained breathing apparatus (SCBA) or hoseline respirator 
are the key elements in Level A personal protective equipment (PPE). 

Level A equipment includes the following items: 

. SCBA (pressure demand) OR supplied air respirator (pressure demand 
with escape mask) 

. total encapsulating suit 

. coveralls (optional) 

NTC-Orl.HSP 
MVL07.94 E-l 



. long underwear 

. gloves (outer, chemical-resistant) 

. gloves (inner, chemical-resistant) 

. boots (chemical-resistant, steel-toed, steel shank) 

. hardhat (optional) 

. disposable protective suit, gloves, and boots (to be worn over or 
under encapsulating suit) 

. two-way radios 

E.2.2 Level B 

Level B protection should be used when the type and atmospheric concentration of 
substances have been identified and require a high level of respiratory 
protection; however, the atmospheric contaminant, splashing liquid, or other 
direct contactwillnot adversely affect or be absorbed through any exposed skin. 
This includes atmospheres with IDLH concentrations of specific substances that 
do not (1) represent a severe skin hazard, or (2) meet the criteria for use of 
air-purifying respirators. Level B has the same respiratory protection criteria 
as Level A; however, dermal exposure is not as severe. 

Level B equipment includes the following items: f-7 

. SCBA (pressure demand) OR supplied air respirator (pressure demand 
with escape SCBA) 

. hooded chemical-resistant clothing (coated Tyvek) 

. coveralls (optional) 

. gloves (outer, chemical-resistant) 

. gloves (inner, chemical-resistant) 

. boots (chemical-resistant, steel-toed, steel shank) 

. boot covers (chemical-resistant) (optional) 

. hardhat (optional) 

. two-way radio (to be worn under outside protective clothing) 

. face shield (optional) 

E.2.3 Level C 

Level C protection should be used when the atmospheric contaminant, liquid 
splashes, or other direct contactwillnot adversely affect or be absorbed through 
any exposed skin. In addition, the types of air contaminants must have been 
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identified, the concentration measured, and an air-purifying respirator must be 
available that can remove the contaminants. An air-purifying respirator can only 
be used if the oxygen content in the air is at least 19.5 percent, 
has adequate 

the contaminant 
warning properties (e.g., odor, taste, and irritating effect 

thresholds within two times the Threshold Limit Value), the concentration of the 
contaminant does not exceed the IDLH, and the worker has been fit-tested. 
has the same splash protection as Level B; however, 

Level C 

instead of SCBAs. 
cartridge respirators are used 

Level C equipment includes the following items: 

. full-face respirator (cartridge) 

. hooded chemical-resistant clothing (coated Ty-vek) 

. coveralls (optional) 

. gloves (inner, chemical-resistant) 

. gloves (outer, chemical-resistant) 

. boots (chemical-resistant, steel-toed, steel shank) 

. boot covers (chemical-resistant) (optional) 

. hardhat (optional) . 

. escape mask (optional) 

. two-way radios (worn under outside protective clothing) 

. face shield (optional) 

E.2.4 Level D 

Level D is a work uniform affording minimal protection and is used for nuisance 
contaminants only. Level D protection should only be used when the atmosphere 
contains no known hazard, 
for, 

all potential airborne contaminants can be monitored 
and work functions preclude splash, immersion, or the potential for 

unexpected inhalation or contact with hazardous levels of any chemical. 

Level D equipment includes the following items: 

coveralls 
gloves (optional) 
boots (chemical-resistant, steel-toed, steel shank) 
boot covers (chemical-resistant) (optional) 
safety glasses or chemical splash goggles (optional) 
hardhat (optional) 
escape mask (optional) 
face shield (optional) 
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APPENDIX F MONITORING EQUIPMENT 

The work environment will be monitored to ensure that IDLH or other dangerous 
conditions are identified. At a minimum, monitoring will include evaluations for 
combustible atmospheres, oxygen-deficient environments, hazardous concentrations 
of airborne contaminants, and radioactivity. 

F.l AIR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE 

To the extent feasible, the presence of airborne contaminants will be evaluated 
through the use of direct-reading instrumentation. Information gathered will be 
used to ensure the adequacy of the levels of protection being used at the site, 
and may be used as the basis for upgrading or downgrading levels of protection, 
at the discretion of the site HSO. 

F.l.l ISC m-241 Dual Detector 

This meter monitors for combustible gases and oxygen. It canbe used to determine 
(1) if an area contains concentrations of combustible gases with readings in 
percentage of the lower explosive limit (LEL); and (2) the percentage of oxygen. 
This equipment will be calibrated in accordance with the manufacturer's 
instructions. 

This instrument also is calibrated to methane and monitors combustible gases in, 
the percentage of the lower explosive limit. Itwillbe calibrated in accordance 
with the manufacturer's instructions. 

F.1.2 ISD HS267 

This instrument monitors for the presence of hydrogen sulfide in parts per million 
(pw> . It will be calibrated in accordance with the manufacturer's instructions. 

F.1.3 Photovac Organic Vapor Analyzer lOS50 

The Organic Vapor Analyzer (OVA) is a total organic vapor analyzer capable of 
detecting volatile organic compounds (VOCs) that can be ionized by ultraviolet 
(W) light. Model lOS50 is commonly used on-site to estimate the presence o.f VOCs 
for purposes of crew protection, well screen placement, and selection of samples 
for further analysis. The principle of operation is twofold: (1) the ambient 
temperature gas chromatograph, whichbreaks down mixtures of VOCs into individual 
components identified by retention time; 
ionization in W light. 

and (2) detection accomplished by 
The charged component then moves to an electrode which, 

in turn, results in a meter deflection proportional to the concentration of the 
contaminant. This instrument does not read out directly in ppm unless calibrated 
against the material being measured; therefore, results must be interpreted 
conservatively and with care. Calibration and maintenance will be performed in 
accordance with the manufacturer's instructions. 
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F.1.4 HNU ISlOl, OVM Model 580A, and Photovac TIP Photoionization Detector f-x 

Like the OVA, the photoionization detector (PID) operates on the basis of 
ionization of the contaminant, which results in a meter deflection proportional 
to the concentration of the contaminant. 
W light source. 

In the PID, ionization is caused by a 
The strength of the W, measured in electron volts (eV), 

determines which contaminants can be ionized. The HNU can use three different- 
strength UV sources, including 9.6, 10.2, and11.7 eV; only the 10.2- and 11.7-eV 
probes are currently available for field use. 
source of 10.6 eV. 

The TIP operates using a W light 
Calibration and maintenance will be performed in accordance 

with the manufacturer's instructions. 

F.1.5 Detector Tubes (MSA and Draeger) 

A calorimetric detector tube is a direct-reading instrument consisting of a glass 
tube impregnated with an indicating chemical, which is connected to a piston 
cylinder or bellows-type pump. A known volume of air is drawn through the glass 
tube. The contaminant in the air reacts with the indicator chemical, producing 
a stain the length of which is proportional to the contaminant's concentration. 
Care must be taken when using the detector tubes because reliability of the 
results depends on the proper pump calibration, the degree of stability of the 
reacting chemical, and the ambient temperature. Interfering gases or vapors can 
also positively or negatively affect measured results. Calibration and 
maintenance will be performed inaccordance with the manufacturer's instructions. 

F.2 PERSONAL MONITORING: EQUIPMENT, CALIBRATION, AND MAINTENANCE *- 

Personal monitoring will be undertaken to characterize exposure of high-risk 
employees to hazardous substances encountered on-site. 

F.2.1 Personal Sampling Pumps 

These devices can be worn by an employee to draw air samples through appropriate 
collection media. The units can be used to draw volumes from 2 to 3 liters per 
minute. Calibrationwillbe conductedusing standardindustrialhygiene protocols 
before and after each sampling session (i.e., each day's use). 

F.2.2 Passive Dosimeters or Gas Badges 

These devices are nonmechanical collection devices used to monitor for organic 
vapors and various gases. The device is worn by an employee and then sent to an 
industrial hygiene laboratory for analysis. 

F.2.3 Thermoluminescent Dosimetry Body Badges 

These devices are nonmechanical collection devices used to monitor for x-ray, 
beta, and gamma radiation exposure. The badges are worn by ABB-ES employees and 
sent quarterly to Tech/Ops Landauer, Inc., for analysis. 
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APPENDIX G ZONATION 

The site itself will normally be divided into three zones: 
the work area, considered the Exclusion Zone; 

(1) the majority of 

Support Zone; 
(2) limited areas serving as the 

and (3) an area for decontamination called the Contamination 
Reduction Zone (CRZ). 

G.1 EXCLUSION ZONE 

The Exclusion Zone isolates the area of contaminant generation and restricts (to 
the extent possible) the spread of contamination from active areas of the site 
to support areas and off-site locations. 
Hot Line (i.e., 

The Exclusion Zone is demarcated by the 
a tape line or physical barrier). Personnel entering the 

Exclusion Zone must (1) enter through the CRZ; (2) wear the prescribed level of 
protection; and (3) be otherwise authorized to enter the Exclusion Zone. 
personnel, equipment, 

Any 
or materials exiting the Exclusion Zone will be considered 

contaminated. Personnel will be subject to decontamination; equipment and 
materials will either be subject to decontamination or containerized in 
uncontaminated devices. 

Within the Exclusion Zone, specific locations or restricted areas (clearly marked 
or identified) will be established (as necessary) for particular locations or 
around specific site operations. 
operations, 

In the case of well drilling or excavation 
a restricted area will be established that includes a minimum 3O-foot. 

radius from the drill rig or excavation operation. 
include drum areas, active site areas, 

Other restricted areas may 
sources of combustible gases or air 

contaminants, or other dangerous areas as they are identified. Access for 
emergency services to areas of specific site operations will be established. 

G.2 CONTAMINATION REDUCTION ZONE 

Moving out from the Exclusion Zone, starting at the Hot Line and continuing to 

the Contamination Control Line, is the CRZ. The CRZ is a transition zone between 
contaminated and uncontaminated areas of the site. When "hot" or contaminated 
personnel, equipment, or materials cross the Hot Line, they are assumed to be as 
hot or contaminated as they are going to be from site operations. 
to the decontamination process, 

Being subjected 

the Contamination Control Line, 
they become less contaminated; when they ,reach 

they are clean and can exit the CRZ without 
spreading contamination. 

Within the CRZ is the ContaminationReduction Corridor, where materials necessary 
for full personnel and portable equipment decontamination are kept. A separate 
facility will be established for heavy equipment decontamination. In addition, 
certain safety equipment (e.g., emergency eyewash, fire extinguisher, stretcher, 
and first aid kit) are staged in this zone. 

. 

4 
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G.3 SUPPORT ZONE 

The Support Zone is the outermost zone of the site, separated from the CRZ by the 
Contamination Control Line; it is considered a clean area. Movement of personnel 
andmaterials from the Support Zone into the CRZ is generally unrestricted, except 
as required through access points controlled for administrative purposes. 
However, onlyuncontaminated/decontaminated personnel or materials may enter the 
Support Zone from the CRZ. 

The Support Zone contains the necessary support facilities (including personal 
hygiene facilities) for site operations. It also serves as the communications 
center and source of emergency assistance for operations in the Exclusion Zone 
and CRZ. A log of all persons entering the site will be maintained by the HSO, 
the field operations leader, or the site designee. 
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APPENDIX H WORK PRACTICES 

f 
H.l GENERAL 

Workers will be expected to adhere to the established safe work practices for 
their respective 
construction). 

specialties (e.g., drilling, laboratory analysis, and 
The need to exercise caution in the performance of specific work 

tasks is made more acute due to (1) weather conditions; (2) restricted mobility 
and reduced peripheral vision caused by the protective gear itself; (3) the need 
to maintain integrity of the protective gear; 
in communicating caused by respirators. 

and (4) the increased difficulty 
Work at the site will be conducted 

according to established protocol and guidelines for the safety andhealth of all 
involved. Among the most important of these principles for working at a hazardous 
waste site are the following: 

. 

I 

. 

. 

. 

. 

. 

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

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

because conditions may greatly 

Because no personal protective equipment is 100 percent effe'ctive, , 
all personnel must minimize contact with excavated or contaminated 
materials. 
accordingly. 

Plan work areas, decontamination areas, and procedures 
Do not place equipment or drums on the ground. :Do not 

sit on drums or other materials. 
in the Exclusion Zone or CRZ. 

Do not sit or kneel on the ground 

puddles or stained soil. 
Avoid standing in or walking through 

Disposable items will be used, when possible, to minimize risks 
during decontamination and possible cross-contamination 
sample-handling. 

during 

Smoking, eating, or drinking in the work area and before decontami- 
nation will not be allowed. Oral ingestion of contaminants is a 
likely means of introducing toxic substances into the body. 

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

Maintain monitoring systems. Conditions can change quickly if 
subsurface areas of contamination are penetrated. 

Conflicting situations that may arise concerning safety requirements 
and working conditions must be addressed and resolved rapidly by the 
HSO to avoid any motivation or pressure to circumvent established 
safety policy. 

H-l 
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To the extent feasible, handling of contaminated materials should be 
done in a remote area, particularly when drummed or other container- 

-, 

ized hazardous waste materials are found on-site. Every effort 
should be made to identify the contents of containers found on-site 
before they are subject to material-handling applications. 

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

0 Contact lenses are not allowed to be worn on-site; if corrosive or 
lachrymose substances enter the eyes, proper flushing is impeded. 

. All facial hair that interferes with the face piece fit must be 
removed before donning a respirator at all sites requiring Level C 
or Level B protection. 

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

. Personnel must be aware that chemical contaminants may mimic or 
enhance symptoms of other illnesses or intoxication. Avoid excess. 
use of alcohol or working while ill during field investigation /--x 
assignments. 

'2. 
. The site leader, HSO, and sampling personnel will maintain project 

records in a bound notebook (e.g., daily activities, meetings, 
incidents, and data). Notebooks will remain on-site for the project 
duration so that replacement personnel may add information, thereby 
maintaining continuity. The notebooks and daily records will become 
part of the permanent project file. 

H.2 SITE ENTRY PROCEDURES 

In most cases, ABB-ES teams are not the first on-site investigators. Considerable 
knowledge of site history and current status allows preparation of a HASP with 
reasonable assurance that personnel are adequately protected. In the event that 
sufficient site information is not available to perform a summary risk assessment 
and assign the appropriate level of personal protective equipment, the following 
procedures should be followed. It must be understood that verification of the 
level of contamination(evenwithbackgroundinformation)willalways require some 
of the following steps. 

1. Recognize that ABB-ES's presence on-site implies a perceived 
contamination potential by the client. 

2. Assume that the site is contaminated and conduct a site safety - 
reconnaissance, consisting of the following activities: 
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. Establish a CRZ (decontamination area). 

. Survey the site at the highest levelofprotection practicable, 
beginning with a perimeter survey and gradually covering all 
areas ofproposed activitywiththe following (as appropriate): 

HNTJ PI meter or equivalent 
OVA 
radiation survey meter 
perspnal air sampling pumps 
chemically reactive indicator tubes 

- oxygen-deficiency meter 
- explosive mixture meter 

. Establish a "hot zone." 

. Review data, assess risk, 
protection. 

and select the appropriate level of 

3. Prepare a summary site HASP and document all data acquired. 
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APPENDIX I P!%&I%-R&UfR~D CONFINED SPACES 

f* 
I.1 INTRODUCTION 

A worker entering a confined space can be exposed to multiple hazards if 
conditions are not understood or safety regulations are not enforced. Most 
accidents result from failure of workers to recognize a confined space as a 
potential hazard. Ignorance and negligence have led to a number of deaths each 
year by asphyxiation, fire and explosion, and/or fatal exposure to toxic materials 
(Table I-l). Because of this, 
Standard (29 CFR 1910.146). 

OSHA developed the Permit-Required Confined Spaces 

ABB-ES associates may encounter a variety of confined spaces when working at 
hazardous waste sites. As the confined spaces found at hazardous waste sites are 
typically unknown and usually require only a single entry, all spaces will be 
considered permit-required unless otherwise allowed by the Health and Safety 
Manager (HSM). 

Before entry into a confined space is permitted, the Health and Safety Officer 
(HSO) will ensure that the Health and Safety Plan (HASP) addresses the entry and 
that the entry permit has been issued. Items that will be addressed in the HASP 
and/or the Permit will include the following: 

. Measures to use to prevent unauthorized entry, 
. 

. Identification and evaluation of the hazards. 

.^ Means, procedures, and practices necessary for safe entry. 

. Availability and proper use of required equipment. 

. Procedures to determine if acceptable entry conditions exist and that 
they are maintained before and during entry. 

. Testing or monitoring of space to ensure acceptable conditions are 
maintained. 

. Identification of associates with active roles such as authorized 
entrants, attendants, entry supervisor, ,and rescue 
assignment of duties. 

including 

. Training 

. Rescue procedures 

. Permit preparation, issuance, use, and cancellation. 

. Coordination of entry with subcontractor. 

. Review of entry operations 
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TABLE I-1 
ACCIDENTS AND ILLNESS TYPE 

CONFINED SPACE (CS) 

i -3 

REF. No. ACCIDENT AND ILLNESS TVPE EVEWS INJURIES FATALITIES 

1 Atmospheric Condition in CS 80 72 78 

2 Explosion or Fire in CS 15 49 15 

3 Explosion or Fire at Point-of-Entry to CS 23 20 32 

4 Electrocution or Electrical Shock 11 2 9 

5 Caught In/Crushing of CS 10 3 10 

6 Trapped in Unstable Materials in CS 16 0 16 

7 Struck by Falling Objects in CS 15 1 14 

8 Fails (while in CS; not into CS) 27 26 1 

9 Ingress/Egress of CS 33 30 3 

10 Insufficient Maneuverability in CS 15 15 0 

11 Eye injury in CS 10 10 0 

12 Contact with Temperature Extreme in CS 7 4 3 

13 Noise in CS 1 1 0 

14 Vibration in CS 1 1 0 

15 Stress from Excess Exertion in CS 12 0 12 

Totals 276 234 193 

* 
-*. 

Safety Sciences, San Diego, California - lgT/ [I] 
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Depending on site conditions, the actual confined space plus a suitable area 
around the entrance will be considered the Exclusion Zone. Only those who meet 
the trainingrequirements of The Hazardous Waste Operations and Emergency Response 
Standard (29 CFR 1910.120) and the Permit-Required Confined Spaces (29 CFR 
1910.146) will be allowed in this area. 

The perimeter of the Exclusion Zone will be identified by flagging or some other 
method The actual confined space will remain sealed, locked, or otherwise 
protected until authorization for entry is given. If the entryway into the 
confined space cannot be protected from unauthorized entry, a sign stating DANGER 
- PERMIT REQUIRED CONFINED SPACE, DO NOT ENTER will be placed on or near the 
entry. It is the responsibility of the HSO to ensure that the above procedures 
are followed. 

I.3 IDENTIFICATION AND EVALUATION OF HAZARDS 

When evaluating a confined space and determining its exposure potential, both 
physical and chemical hazards must be considered. 

1.3.1 Physical Classification 

Confined Spaces are defined as areas large enough and so configured that an 
employee can enter the space and perform assigned work, has limited or restricted. 
access, and is not designed for continuous occupancy. Confined spaces can be 

n 
categorized generally as those with open tops and a depth that restricts the 
natural movement of air, and those with very limited openings for entry. In 
either case, the space may contain electrical or mechanical equipment with moving 
parts. Any combination of these parameters changes the nature of the hazards 
encountered. Degreasers, pits, and certain types of storage tanks may be 
classified as open-top confined spaces that usually contain no moving parts. 
However, gases that are heavier than air (i.e., butane, propane, and other 
hydrocarbons) remain in depressions and will flow to low points where they are 
difficult to remove. Open-top water tanks or test pits that appear harmless may 
develop toxic atmospheres (e.g., hydrogen sulfide or chlorinated hydrocarbons) 
from the vaporization of contaminated water or soil. Therefore, these heavier- 
than-air gases are a primary concern when entering such a confined space. Other 

I ! hazards may develop due to the work performed in the confined space or corrosive 
I residues that accelerate the decomposition of scaffolding supports and electrical 

components. 

Confined spaces such as sewers, casings, tanks, silos, vaults, and compartments 
of ships usually have limited access. The problems associated with entry into 
these areas are similar to those that occur in open-top confined spaces. However, 
limitedaccess increases the risk of injury. Heavier-than-air gases (e.g., carbon 
dioxide and propane) may lie in a tank or vault for hours or even days after the 
container is opened. Because some gases are odorless, the hazard may be 
overlooked, with fatal results. Lighter-than-air gases may also be trappedwithin 
an enclosed-type confined space, especially those with access from the bottom or 
sides. 
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The most hazardous confined space is one that combines limited access and ,---Y 
mechanic&lor electrical devices. All the hazards of open-top and limited-access 
confined spaces may be present, together with the additional hazard of moving 
parts. Digesters andboilers usually containpower-drivenequipmentwhich, unless 
properly isolated, may inadvertently be activated after entry. Such equipment 
may also contain physical hazards that further complicate the work environment 
and the entry and exit process. 

1.3.1.1 Physical Hazards. Physical hazards that may be encountered in a confined 
space include non-chemical, physiologic stresses such as thermal effects (heat 
and cold), noise, vibration, radiation, and fatigue. 

1.3.1.1.1 Thermal Effects. Four factors influence the interchange of heat 
between humans and the environment: 

. air temperature 

. air velocity 
, moisture contained in the air 
. radiant heat 

Because of the nature and design of most confined spaces, moisture content and 
radiant heat are difficult to control. As the body temperature rises progres- 
sively, a worker continues to function until the body temperature reaches 38.3" 
to 39.4"C (101" to 103°F). When this body temperature is exceeded, the worker 
is less efficient, and is prone to heat exhaustion, heat cramps, or heat'stroke. 
In a cold environment, certain physiologic mechanisms come into play that tend, 
to limit heat loss and increase heat production. The most severe strain in cold ,-\ 
conditions is the chilling of extremities so that activity is restricted. Special 
precautions must be taken in cold environments to prevent frostbite, trench foot, 
and general hypothermia. 

1.3.1.1.2 Noise. Noise problems are usually intensified in confined spaces 
because the interior tends to cause sound to reverberate, thus exposing the worker 
to audio levels higher than in an open environment. Intensified noise increases 
the risk of hearing damage to workers, which could result in temporary or 
permanent hearing loss, and/or could cause disorientation and affect the workers' 
ability to function even to the extent that they are unable to escape from the 
space. Noise in a confined space that may not be intense enough to cause hearing 
damage may still disrupt verbal communication with the emergency standby person 
outside the confined space. If the workers inside cannot hear commands or danger 
signals due to excessive noise, the probability of severe accidents can increase. 

1.3.1.1.3 Other Physical Hazards. Some physical hazards cannot be eliminated 
because of the nature of the confined space or the work to be performed, including 
items such as scaffolding, surface residues, and structural hazards. The use of 
scaffolding in confined spaces has contributed to many accidents causedbyworkers 
or materials falling, improper use of guardrails, and lack of maintenance to 
ensure worker safety. The choice of material used for scaffolding depends on the 
type of work to be performed, the calculated weight to be supported, the surface 
on which the scaffolding is placed, and the substance previously stored in the 
confined space. 

Surface residues in confined spaces can increase the already hazardous conditions 
of electrical shock, reaction of incompatible materials, liberation of toxic 
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clothing, 
and bodily injury due'to slips: trips, and falls. Without protective 

additional health hazards may arise due to surface residues. 

Structural hazards within a confined space (e.g., baffles in horizontal tanks, 
trays in vertical towers, bends in tunnels, 
scaffolding installed for maintenance) 

overhead structural members, or 
constitute physical hazards that are 

exacerbated by the physical surroundings. In dealing with structural hazards, 
workers must review and enforce safety precautions to ensure safety. 

Rescue procedures may require withdrawal of an injured or unconscious person. 
Careful planning must be given to the relationship between the internal structure, 
the exit opening, and the worker. Provisions must be made so the victim is 
positioned in front of the opening in such a configuration that he/she can be 
removed from the space. If the worker is above the opening, the system must 
include a 'rescue arrangement operated from outside the confined space, if 
possible, by which the worker can be lowered and removed without injury. 

1.3.2 Chemical Classifications 

Confined spaces are also classified according to existing or potential chemical 
hazards. The classification is based on characteristics of the confined space, 
oxygen level, flammability, and toxicity. 
each classification. 

Table I-2 defines the parameters of 
If any of the hazards present a situation that is Immedi- 

ately Dangerous to Life and Health (IDLH), the confined space is designated as 
Class A and requires Level A or B personal protective equipment. The classifica- 
tion is determined by the most hazardous condition of entering, working in, and. 
exiting a confined space. Class B confined spaces have the potential for causing 
injury and illness, but are not IDLH (Level B or C personal protective equipment). 
A Class C confined space is one in which the chemical hazard potential is minimal 
and does not require any specialmodificationinwork procedures (LevelD personal 
protective equipment). 

1.3.2.1 Hazardous Atmospheres 

Hazardous atmospheres encountered in confined spaces can be divided into four 
categories: (1) oxygen-deficient, (2) flammable, (3) toxic, and (4) irritant 
and/or corrosive. 

1.3.2.1.1 Oxvnen-Deficient Atmosphere. The normal atmosphere is composed of 
approximately 20.9 percent oxygen, 78.1 percent nitrogen, and 1 percent argon, 
with small amounts of various other gases. Reduction of oxygen in a confined 
space may be the result of either consumption or displacement. 

The consumption of oxygen occurs during combustion of flammable substances, as 
in welding, heating, cutting, and brazing. 
occurs biologically (e.g., 

A more subtle consumption of oxygen 
during the bacterial action of the fermentation 

process). Oxygen may also be consumed during chemical reactions (e.g., formation 
of rust [iron oxide] on the exposed surface of the confined space). 

A second cause of oxygen deficiency is displacement by another gas. Helium, 
argon, and nitrogen are examples of gases that are intentionally used to displace 
air and which therefore reduce the oxygen level. Carbon dioxide may be 
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Table l-2 
Confined Space Classification Table 

PARAMEMIS CLASS A (kVE1 A OR B PPEl Cuss B (LEVEL B OR C PPEI CLnsS C (LEVEL D PPE) 

Characteristics Immediately dangerous to life: rescue procedures 
require the entry of more than one individual fully 
equipped with life-support equipment; mainte- 
nance of communication requires an additional 
standby person stationed within the confined 
space. 

Oxygen 

Flammability Characteristics 

Toxicity 

19.4 percent or less *(122-mm Hg) or greater than 
23.5 percent *(190 mm Hg) 

20 percent or greater LEL 

**IDLH 

Respiratory Protection SCBA or supplied air respirator with escape 
bottle. 

Dangerous, but not immediately life-threatening: 
rescue procedures require the entry of no more 
than one individual fully equipped with life-sup- 
port equipment; indirect visual or auditory com- 
munication with workers. 

Potential hazard requires no modification of 
work procedures: standard rescue proce- 
dures, direct communication with workers 
from outside the confined space. 

19.5 to 20.9 percent *(122-to 147-mm Hg) or 20.9 
to 23.5 percent (163- to 190-mm Hg) 

19.5 to 20.9 percent *(148- to 163-mm Hg) 

IO to 19 percent LEL lo-percent LEL or less 

Between the TLV/PEL and the **IDLH. If air- 
purifying respirators are used, maximum level 
based on breakthrough time (1,000 ppm maxi- 
mum). 

Less than the TLV/PEL. 

SCBA, supplied air respirator with escape bottle 
or air-purifying respirator. 

None. 

* 
** 

Based on total atmospheric pressure of 760-mm Hg (sea level). 
Immediately Dangerous to Life and Health, as referenced in NIOSH Registry of Toxic and Chemical Substances, Manufacturing Chemists data sheets, industrial hygiene 

guides, or other recognized authorities. 

Notes: Hg = mercury; LEL = Lower Explosive Limit; PEL = Permissible Exposure Limit; 
SCBA = Self-Contained Breathing Apparatus; ‘TLV = Threshold Limit Value 
PPE = Personal Protective Equipment 
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intentionally introduced to displace air, but can also naturally displace air 
(e.g., in sewers, storage bins, wells, tunnels, wine vats, and grain elevators). 

1.3.2.1.2 Flammable Atmosphere. A flammable atmosphere generally arises from 
vaporization of flammable liquids, by-products of work, chemical reactions, 
enriched-oxygen atmospheres, concentrations of combustible dusts, and desorption 
of chemicals from inner surfaces of the confined space. 
flammable when, 

An atmosphere becomes 
in the presence of oxygen, the concentration is neither too rich 

nor too lean to burn. Combustible gases or vapors will accumulate when there is 
inadequate ventilation in an area (e.g., a confined space). 
(e.g., acetylene, butane, propane, hydrogen, methane, 

Flammable gases 
natural or manufactured 

gases, or vapors from liquid hydrocarbons) can be trapped in a confined space. 
Heavier-than-air gases will seek lower levels (as in pits, sewers, and various 
types of storage tanks andvessels). Ina closed-top tank, lighter-than-air gases 
may rise and develop a flammable concentration if trapped at the top of the tank. 

1.3.2.1.3 Toxic Atmosphere. The substances regarded as toxic in a confined space 
can cover the entire spectrum of gases, vapors, and finely divided airborne dust 
in industry. The forces of toxic atmospheres encountered may arise from the 
manufacturing process (e.g., in producing polyvinyl chloride, hydrogen chloride 
is used, as well as a vinyl chloride monomer, which is carcinogenic); the product 
stored (e.g., removing decomposed organic material from a tank can liberate toxic 
substances such as hydrogen sulfide); and the operation performed in the confined 
space (e.g., welding or brazing with metals capable of producing toxic fumes). l 

1.3.2.1.4 Irritant (Corrosive) Atmosphere. Irritant or corrosive atmospheres 
can be divided into primary and secondary groups. Primary irritants show 
responses at the point of contact and generally exert no systemic toxic effects. 
Examples ofprimaryirritants are chlorine, ozone, hydrochloric acid, hydrofluoric 
acid, sulfuric acid, nitrogen dioxide, ammonia, and sulfur dioxide. A secondary 
irritant is one that may produce systemic toxic effects in addition to surface 
irritation; for example, benzene, carbon tetrachloride, ethyl chloride, 
l,l,l-trichloroethane, trichloroethylene, and 3-chloropropylene. 

Prolonged exposure to irritant or corrosive concentrations in a confined space 
may produce little or no evidence of irritation. This has been interpreted to 
mean that the worker has adapted to the harmful agent involved. In reality, it 
means there has been a general weakening of the body's defense reflexes due to 
damage of the nerve endings in the mucous membranes of the conjunctive and upper 
respiratory tract. The danger in this situation is that the worker is usually 
not aware of any decrease in his/her reaction to the toxic substance. 

1.3.3 General Safety Hazards 

1.3.3.1 Communication Problems. Communication between the worker inside a 
confined space and the standby person outside is of utmost importance. If the 
worker suddenly feels distressed and is not able to summon help, this condition 
could result in a fatality. Frequently, the body positions assumed in a confined 
space make it difficult for the standby person to detect an unconscious worker. 
When visual monitoring of the worker is not possible because of the design of the 
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confined space or location of the entry hatch, a voice- or alarm-activated, 
explosion-proof-type communication system is necessary. 

f-x 

Suitable and approved illumination is required to provide sufficient visibility 
for work. Illumination must be intrinsically safe and explosion-proof. 

1.3.3.2 Entry and Exit. Entry and exit time can be of major significance if the 
physical limitations of the entryway hinder the rescue of an injured person. The 
degree of significance is directly related to the potential hazard of the confined 
space. The extent of precautions taken and the standby equipment needed to 
maintain a safe work area are determined by the means of access and rescue. The 
following should be considered: type of confined space to be entered; access to 
the entrance; number and size of openings; barriers within the space; maximum 
occupancy; and time required for exiting in the event of fire or vapor incursion, 
or to rescue injured workers. 

I.4 GENERAL WORK PRACTICES 

Before entry into a confined space is allowed, the HSOwi.11 ensure that procedures 
necessary to ensure safe permit entry are, identified, developed and implemented. 
Theseproceduresmayincludepurging andventilation, andisolation(lock-out/tag- 
out), 

1.4.1 Purging and Ventilation 

For entering and working in a confined space, environmental control is accom- K-3. 
plished by purging and ventilation. Purging is the initial step in adjusting the 
atmosphere in a confined space to acceptable standards (i.e., Permissible Exposure 
Limits [PELs], Threshold Limit Values [TLVs], and LELs). This is accomplished 
either by displacing the atmosphere in the confined space with fluid or vapor 
(i.e., inert gas, water, steam, and/or cleaning solution) or by forced-air 
ventilation. 

The method used to purge or ventilate the confined space will be determined by 
the potential hazards that arise due to the product stored or produced, the 
suspected contaminants, the work to be performed, and the design of the confined 
space. Whenventilating and/or purging operations are to be performed, the blower 
controls must be at a safe distance from the confined space. When a ventilation 
system is operational, air flow measurements (as well as atmosphere testing) must 
be made before each entry to ensure that a safe environmental level is maintained. 
Initial testing of the atmosphere should be performed from outside the confined 
space before ventilation begins to determine precautions necessary for purging 
and ventilating. Testing of more remote regions within the confined space may 
be performed once the immediate areawithinthe confined space has beenmade safe. 
Exhaust systems shouldbe designed to protect workers in the surrounding area from 
exposure to contaminated air. If flammable concentrations are greater or equal 
to 10 percent of the LEL, all electrical equipment must be intrinsically safe and 
explosion-proof. Continuous ventilation is requiredby OSHAwhere ever feasible. 
The atmosphere must be tested until acceptable levels o.f oxygen and contaminants 
are continuously maintained for three tests at 5-minute intervals. Care must be 
taken to prevent recirculation of contaminated air and interaction of airborne 3-.--N 
contaminants, 
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Continuous general ventilation should be maintained where toxic atmospberes may 
develop due to the nature of the confined space or the activities being performed, 
as in the case of desorption from walls or evaporation of residual chemicals. 
General ventilation is an effective procedure for distributing contaminants from 
a local generation point throughout the work space to obtain maximum dilution. 
However, special precautions must be taken if the ventilating system partially 

blocks the exit opening, including methods for providing respirable air to each 
worker for the time necessary to exit and for maintaining communications. 

1.4.2 Isolation/Lock-out/Tagging 

Isolation procedures must be specific for each type of confined space. Safety 
equipment required during this procedure will be designated by the HSO and will 
depend on potential hazards involved. A Class A or B confined space must be 
completely isolated fromallothersystemsbyphysicaldisconnection, double-block . 
and bleed, or blanking off all lines. 
isolation is not possible (e.g., 

In continuous systems, where complete 

safety procedures must be used. 
sewers or utility tunnels), specific written 

Shutoff valves, serving the confined space, must 
be locked in the closed position and tagged for identification. In addition to 
blanking, pumps and compressors serving the lines entering the confinedspace must 
be locked out to prevent accidental activation. If a drain line is locatedwithin 
the confined space, provision must be made, when necessary, to tag it and leave 
it open; this will be recorded in the HASP. 

Electrical isolation of the confined space to prevent accidental activation of 
moving parts that would be hazardous to workers is achieved by locking circuit, 
breakers and/or disconnects in the open (off) position with a key-type padlock. 
The only key to the padlock is to remain with the person working inside the 
confined space. If more than one person is inside the confined space, each person 
must place his own lock on the circuit breaker. In addition to the lockout 
system, there must be an accompanying tag that identifies the operation and 
prohibits use. 

Mechanical isolation of moving parts can be achieved by disconnecting linkages 
or removing drive belts or chains. Equipment with moving mechanical parts must 
also be blocked to prevent accidental rotation. 

I.5 EQUIPMENT 

The HSO will ensure that prior to entering a confined space, 
equipment is present on site, in good working order, 

all required 
and that all associates are 

knowledgeable in their use. The HASP and entry Permit will include a list of 
necessary protective equipment to be used in the confined space, as determined 
by the HSO. Items to consider include head, eye, face, and foot protection 
against traumatic injury, respiratory, hand, and body protection for chemical 
hazards injuries, as well as ventilating, monitoring and rescue equipment. 

Equipment that may be required on sites includes the following: 

. 

. 

. 

. 
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Testing and monitoring equipment 
Ventilating equipment 
Communication equipment 
Personal protective equipment 
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. Lighting equipment 

. Barriers and shields 

. Ladders or other means of ingress or egress 

. Rescue and emergency equipment 

. Other 

Standard items required at all sites are identified on the entry permit. 

1.5.1 Eye and Face Protection 

If eye-irritating chemicals, vapors, or dusts are present, safety goggles are 
required, unless a full-face respirator is used. 
exposed to a hazard (e.g., during scraping scale), 

If both the face and eyes are 

must be used. 
a full-face shield and goggles 

For those who wear corrective glasses, prescription safety glasses 
or goggles can be acquired through ABB-ES. As a general safety precaution, eye 
protection meeting the requirements and specifications of American National 
Standards Institute (ANSI) StandardZ89.1-1981 Class B shouldbe worn atall times 
while in the confined space. 

1.5.2 Head Protection 

Hardhats must be worn if working directly under the manhole or entryway, if there 
is any danger of items falling on the worker's head, or as an adjunct to face 
protection, All hard hats must meet the requirements and specifications of ANSI 
Standard 289.1-1968. 

1.5.3 Foot Protection 

Steel-toe, steel-shank, chemical-resistant boots (or boot covers) must be worn 
when entering a confined space if there is a danger of falling objects, stepping 
on a sharp object or nail, and/or chemical contaminants. All safety-toe footwear 
must meet the requirements and specifications of ANSI Standard 241-l-1967. 

1.5.4 Body Protection 

The level of dermal protection to be worn by all personnel entering the confined 
space will be determined by the HSO, based on all data available. In choosing 
the level of protection, the HSO must consider the chemical hazard present, as 
well as the potential for heat and cold stress. 

1.5.5 Hearing Protection 

A hearing conservationprogrammustbe implemented if sound pressure levels equal 
or exceed 85 dBA (decibels on the A scale), based on an 8-hour, time-weighted 
average (TWA). Hearing protection is mandatory for noise levels above 90 clBA, 
and optional between 85 and 90 dBA. If noisy conditions are expected within the 
confined space, the HSO should notify the Health and Safety Manager (HSM) or the 
Health and Safety Supervisor (HSS) andmake arrangements to have ear plugs at the 
site. 
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1.5.6 Respiratory Protection 

n The HSO will determine the level of respiratory protection, based on conditions 
and test results of the confined space and the work activity to be performed. 
(See Appendix G2 for selection guidelines.) 

1.5.7 Hand Protection 

Gloves of impervious rubber or similar material are to be worn to protect against 
toxic or irritating materials. If rough surfaces or sharp edges are expected, 
canvas or metal mesh can be worn over the rubber gloves. Where isolation of the 
electrical system is impossible, and current flow of more than 5 milliamperes 
through the body could potentially occur due to contact with energized electrical 
equipment, insulating gloves should be worn. These gloves must meet the 
requirements and specifications of ANSI Standard 56.6-1967. 

1.5.8 Safety Belt/Harness 

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized 
Entrant enters a permit space, unless the retrieval equipment would increase the 
overall risk of entry or would not contribute to the rescue of the entrant. Each 
Entrant shall use a chest or full body harness with a retrieval line attached at 
the center of the Entrants back near shoulder level or above the Entrants head. 
Wristlets may be used in lieu of the chest or full body harness if the ABB-ES can 
demonstrate that the use of a chest or full body harness is infeasible or creates 
a greater hazard and that the use of wristlets is the safest and most effective. 
alternative (e.g., opening is less than 18 inches in diameter). The other end 
of the retrieval line must be attached to a mechanical device or fixed point ..-_i 
outside -the'permlt space 'in such a manner that rescue can begin as soon as the 
rescuer becomes aware that rescue is necessary. A mechanical device must be 
available to retrieve personnel from vertical type spaces of greater than 5 feet 
deep. 

1.5.9 Other 

When employees enter a confined space, a barricade must be erected if inadvertent 
entry poses a problem. The barricade must have a mechanism to prevent closure 
of the escapeway, signs warning of the danger present, a physical barrier (i.e., 
fence) to keep the area clear, and an adequate platform (a minimum size of 3 by 3 
feet) for entry or exit. Added features such as a tripod with either block and 
tackle or a mechanical pulley mechanism shouldbe used in situations where quick 
removal of a worker may be required. Communications equipment (i.e., intercoms 
or radio systems) should be considered when the entry plan is formulated. 

1.5.10 Equipment and Tools 

Equipment and tools to be used in a confined space must be carefully inspected, 
and must meet the following requirements: 

. Hand tools must be kept clean and in good repair. 

. Portable electric tools, equipment, and lighting must be equipped 
with a ground fault circuit interrupter. All grounds must be checked 
before electrical equipment is used in a confined space. 
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. All electrical cords, tools, 
heavy duty insulation, 

and equipment must be heavy duty, with x---h 
and inspected for visually detectable defects 

before use in a confined space. For use in a flammable atmosphere, 
their design must be explosion-proof and intrinsically safe. 

. Air-driven power tools must be used when flammable liquids are 
present. The use of air-driven power tools will only reduce the risk 
of explosion, not eliminate it. Explosions can result from tools 
overheating (e.g., drilling), sparks produced by striking (e.g., 
percussion), grinding, or discharge of accumulated electrostatic 
charges developed from the flow of compressed air. 

Lighting used in Class A and Class B confined spaces must be 
explosion-proof and intrinsically safe and, wherenecessary, equipped 
with guards. Only equipment listed by the Underwriters Laboratories 
for use in Division 1, atmospheres of the appropriate class and 
group, or approved by U.S. Bureau of Mines, Mining Enforcement and 
Safety Administration, Mine Safety and Health Administration, or the 
U.S. Coast Guard should be used. Lighting should not be hung by 
electrical cords, unless specifically designed forthatpurpose. The 
illumination of the work area must be sufficient to provide for safe 
working conditions. Under no circumstances will matches or open 
flames be used in a confined space for illumination. 

. Cylinders of compressed gas must never be taken into a confined 
space, and should be turned off at the cylinder valve when not in, 
use. Exempt from this rule are cylinders that are part of self- ,---A 
contained breathing apparatus (SCBA) or resuscitation equipment. 

. Ladders should be adequately secured, or of a permanent type that 
provides the same degree of safety. 

. Scaffolding and staging must be properly designed to carry maximum 
expected load (safety factor of four), andbe equippedwith traction- 
type planking. 

. Only hose lines and components specially designed for the compressed 
gas and working pressure should be used, and such systems must have 
a pressure relief valve outside the confined space. 

I.6 TESTING AND MONITORING 

Prior to entry into a confined space, workers must know its potential hazards. 
Deaths have occurredbecause a presumably safe space was not testedbefore initial 
entry. The OSHA Permit-Required Confined Space standard requires the following 
sequence of testing, in the order given, prior to entry into confined spaces: 

1. Oxygen Content 

2. Flammability 

3. Toxic Chemicals 
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In addition to testing for chemical hazards, 
explosive dusts, noise, 

harmful physical agents (e.g., 
etc.) should also be conducted. 

Specific instruments are required to test the atmosphere for these conditions. 
For example, combustible gas indicators are designed to measure the concentration 
of flammable gases, and will not measure or indicate the presence of carbon 
monoxide (CO) at toxic levels; conversely, 
CO only. 

a CO detector is designed to measure 
Combustible gas indicators respond differently to different flammable 

hydrocarbons; therefore, entry into confined spaces with flammable gas 
concentrations above 20 percent of the Lower Explosive Limit (LEL) should be 
avoided. The flammability measurement may be erroneous if the oxygen level is 
less than or greater than normal atmospheric concentrations. Therefore, it is 
requiredthatthe oxygenlevelbe determined prior to flammabilitytestingto make 
any necessary corrections in the flammability measurement. 
The oxygen-deficiency measuring instrument is designed to measure the volume of 
oxygen present, usually scaled with a range of zero to 25 percent. 
level in a confined space atmosphere is 

If the oxygen 

23.5 percent, 
less than 19.5 or greater than 

special precautions must be taken. In accordance with Occupational 
Safety and Health Administration (OSHA) Standard 29 CFR Part 1910 and other 
references, a minimum oxygen level of 19.5 percent has been adopted for worker 
safety. (This assumes that the 1.4 percent displaced oxygen was replaced with 
a nonhazardous substance.) The upper oxygen limit has been set at 23.5 percent 
because an increase above this level will greatly increase the rate of combustion 
of flammable materials. 

Continuous and/or frequent monitoring becomes necessary in cases where the work. 
being performed within the confined space has the potential of generating toxic 
agents. Data collected for the National Institute for Occupational Safety and 
Health (NIOSH) show that in 28 of 80 accident events, the toxic gas or oxygen 
deficiency was not in the confined space at the time of entry, but was either 
generated by the work occurring in the space, or by gas being unexpectedly 
admitted into the confined space after the worker had entered. In these cases, 
only continuous and/or frequent monitoring would be a possible countermeasure. 

1.7 ENTRY PERMIT 

Before entry into a confined space is authorized, the HSO must document the 
completion of all required safety measures required by the OSHA Permit-Required 
Confined Space Standard. Documentation of these measures is done on the Confined 
Space Entry Permit (see Appendices G2 and G3). Entry into any confined space is 
by permit only unless first cleared by the HSM. The entry permit is an author- 
ization and approval, in writing, that specifies the personnel permitted to enter 
the space and the location and type of work to be done. It certifies that all 
known hazards have been evaluated and necessary protective measures have been 
taken to ensure the safety of each worker, The entry permit will identify the 
permit space to be entered, the purpose of the entry, the date and authorized 
duration of the entry, the authorized entrants, the authorized attendants, the 
name and signature of the HSO, the hazards, measures used to isolate or eliminate 
the hazards, acceptable entry conditions, results of initial and periodic air 
monitoring, rescue andemergencyprocedures, communicationprocedures, equipment, 
as well as any other pertinent information or permits (e.g. for hot work) 
required. 
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At the site, the HSO acts as the Entry Supervisor and is responsible for the 
completion of the Confined Space Entry Permit and/or the Manhole/Sewer Entry 

,- * 

Permit, ensuring that atmospheric testing has been conducted and all safety 
precautions have been addressed. The Permit will be posted at or near the entry 
portal so that all associates can confirm that pre-entry preparations have been 
completed. The entry,permit applies only to the task or job identified and entry 
into the confined space cannot exceed the time required to complete the assigned 
task or job. 

The HSO will terminate entry and cancel the entry permit when entry operations 
coveredby the permit have been completed or a condition not allowedby the permit 
arises in or near the confined space. If problems are encountered during the 
entry operation, the HSO shall note it on the permit. 
THE COMPLETED PERMIT MUST BE SENT TO THE HSM AS ABB-ES MUST RETAIN AND REVIEW EACH 
CANCELED PERMIT ANNUALLY. 

1.8 TRAINING/HEALTH MONITORING 

ABB-ES personnel required to work in confined spaces, or in support of those 
working (if their duties include emergency rescue) in confined spaces, must be 
in the Health Monitoring Program and have received the 40-hours of initial 
hazardous waste site training, initial Confined Space Entry training, and site 
specific training. In addition, associates who act as Rescue personnel must 
maintain current certification in first aid and CPR and be trained in and have 
practiced rescue procedures immediately prior to entry. , 

.---Y 
As ABB-ES workers encounter a variety of confined spaces at a various locations, 
site specific training plays an important role in informing associates of the 
hazards 'associated with the entry. Site specific training shall be conducted 
prior to each entry, whenever there is a change in operations which an associate 
has not previously been trained, when there is a reason to believe that there are 
deviations from the permit space entry procedures, or inadequacies in the 
associate's knowledge or use of the procedures. 

Training will include, but limited to, a review of the contents of the HASP and 
permit, verification of associate knowledge and/or training on the use all 
equipment to be used, emergency procedures, site specific hazards and the duties 
of their assigned role. 

I.9 ROLES AND RESPONSIBILITIES 

1.9.1 E)uties of Authorized Entrants 

The authorized entrants are the workers who actually enter the confined space and 
are therefore at the greatest risk. Because of this added degree of risk, these 
workers must be knowledgeable of the hazards they may be facedwith during entry, 
including the mode, signs or symptoms, and consequences of the exposure and have 
the knowledge and skills necessary to . recognize a prohibited condition or 
dangerous situation. The Entrants must be made aware of and know the use of all 
the equipment they are required to use while in the confined space. / -3, 
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Communication is very important while workers are in a confined space. Izntrants 
and Attendant must be in constant communication with each other to: 

. Enable the Attendant to monitor the Entrants status 

. To allow the Entrant to alert the Attendant whenever the Entrant 
recognizes any warning sign or symptom of exposure to a dangerous 
situation, or when the Entrant detects a prohibited condition. 

l To have the Entrant exit from the permit space as soon as possible 
whenever an order to evacuate is given by the Attendant or the HSO, 
when the Entrant recognizes any warning sign or symptom of exposure 
to a dangerous situation, when the Entrant detects a prclhibited 
condition, or when an evacuation alarm is detected. 

1.9.2 Duties of Attendants 

The Attendant is responsible for ensuring the safety of the Entrants into a 
confined space and therefore must not perform any other duties that might 
interfere with the Attendants primary duty of monitoring and protecting the 
Entrants. The Attendant must be aware of the hazards that may be faced during 
entry, including information on the mode, signs or symptoms, and consequences of 
the exposure. The Attendants must be aware of the possible behavioral effects 
of the hazard exposure and continuously maintain an accurate count and 
identification of the authorized entrants in the space. The Attendant remains 
outside the permit space at all times during entry operations until he/she is. 
relieved by another attendant. The Attendant must be in constant communication 
with the Entrants to monitor their status and to alert entrants of the need to 
evacuate the space. The Attendant monitors activities inside and outside the 
space to determine if it is safe to remain in the space and orders the Entrants 
to evacuate immediately under any of the following conditions: 

. The Attendant detects a prohibited condition 

. The Attendant detects the behavioral effects of a hazard exposure 

. The Attendant detects a situation outside the space that could 
endanger the Entrants. 

. The Attendant cannot effectively and safety perform all his/her 
duties. 

The Attendant is responsible for summoning rescue and other emergency services 
as soon as the Attendant determines that the Entrants may need assistance and 
warns unauthorized persons that they must stay away or exit the space immediately 
should they approach or enter the confined space while entry is underway. Should 
unauthorized persons approach or enter the confined space, the Attendant must 
inform the HSO immediately. 

The attendant is allowed to perform non-entry rescue only unless they meet the 
requirements to be on the Rescue Team and they are first relieved by another 
attendant. 
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1.9.3 Duties of Entry Supervisors (HSO) 

The Entry Supervisor (HSO) has overall responsibility for the entry into the 
confined space. They are required to be knowledgeable of the hazards associated 
with the entry, including information on the mode, signs or symptoms, and 
consequences of exposure. The HSO is responsible for verifying, by checking, that 
the appropriate entries have been made on the permit, that all tests have been 
conducted, and that all procedures and equipment specified by the permit or in 
the HASP are in place before endorsing the permit and allowing entry. In 
addition, the HSO is responsible for terminating the entry and canceling the 
permit whenever entry operations covered by the permit have been completed or if 
conditions not allowed under the entry permit arises in or near the space. 
The HSO is required to ensure that all affected workers are properly trained and 
receive site specific training. The KS0 is required to verify that the rescue 
services are available and the means for summoning them are operable. If ABB-ES 
rescue team is used, the HSO is responsible for ensuring that all Rescue team 
members have practiced rescues from the actual or a representative space prior 
to (within the last 12 months) authorizing entry into the confined space. 

He/she is responsible for removing unauthorized individuals who enter or attempt 
to enter the confined space during entry operations. If the responsibility for 
a confined space is transferred or at predetermined intervals based on the hazards 
and operations performed with in the space, he/she determines that entry 
operations remain consistent with the terms of the permit and that acceptable 
entry conditions are maintained. 

1.9.4 Duties of Rescue and Emergency Services , -* 

Non-entry rescue (e.g., retrieval systems) must be used whenever an authorized 
Entrant enters a permit space, unless the retrieval equipment would increase the 
overall risk of entry or would not contribute to the rescue of the entrant. 

The HSO must identify andverify that rescue and emergency services are available 
prior to allowing entry into a confined space. Rescue and emergency services 
personnel can be ABB-ES associates only if the following conditions are met. 

Each member of the rescue team has received the following training: 

. Proper use of personal protective equipment 

. Proper use of rescue equipment necessary for making rescues from 
permit spaces 

. Assigned Rescue duties 

. Duties of the authorized Entrants. 

. First aid 

. CPR 

The Rescue team must practice making confined space rescues at least once every 
12 months from the actual or a representative confined space. A representative 
space is one in which the opening size, configuration, and accessibility is 

n 
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similar to the actual confined space. As it will be difficult to anticipate the 
types of spaces that ABB-ES associates encounter, the practice rescue will more 
than likely have to take place immediately prior to entry using the actual 
confined space. Whensimulating rescue operations, workers must practice removing 
dummies, manikins, or actual persons from the confined space (or a representative 
space). 

If an outside service is to be used for rescue, the HSO must inform the rescue 
service of the hazards involved with entry into the space, and provide access to 
all the confined space(s) so that they can develop appropriate rescue plans and 
practice rescue operations. 

1.10 RESCUE PROCEDURES 

Rescue procedures to be used are site specific and will be developed as part of 
the HASP. 

I.11 HOST EMPLOYER/CONTRACTOR/SUBCONTRACTOR 

When confined space entry procedures are done in conjunction with another company 
(hostemployer/contractor/subcontractor), the entrywillbe coordinated to ensure 
that is done is a safe manner for all concerned. If the host employer or 
Contractor has existing confined space entry procedures, ABB-ES will attempt to 
obtain and review these procedures as well as all available information regarding* 
the space and the hazards associatedwith it. If the host employer's/contractor's 
proceduresmeetABB-ESminimumsafetyprocedures, thoseprecautions andprocedures 
will be used. If ABB-ES feels that more stringent entry procedures are warranted, 
they will notify the host employer of the methods they will use when entering the 
confined space. 

If ABB-ES is the General Contractor at the site, they will notify the subcontrac- 
tor of the existence of permit-required confined spaces and that entry is allowed 
only through compliance with an Confined Space Entry Program, ABB-ES will notify 
the subcontractor of the hazards, precautions, and procedures ABB-ES has 
implemented for working in or near the space. 

All entries will be coordinated with the host employer, contractor, or 
subcontractor personnel as required. ABB-ES will debrief the subcontractor or 
inform the host employer/contractor at the conclusion of the entry operations of 
any hazards confronted or created in the confined space. 

I.12 REVIEW OF PERMIT-REQUIRED CONFINED SPACE PROGRAM 

The HSM will review the Permit-Required Confined Spaces program on an annual basis 
or whenever there-is reason to believe that measures taken under the program may 
not protect ABB-ES associates. The HSM will review the Program using the 
completed permits as well as all other available information as a guide. Based 
on the findings, the HSM will revise the Program, as appropriate to correct 
deficiencies to ensure that associates are protected from permit space hazards. 
No associate will be allowed to enter a confined space until all deficiencies are 
corrected. 
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I.13 GENERAL ENTRY PROCEDURES 

This subsection describes general entry procedures for confined spaces. The 
actual procedures used on a site may vary, depending on site conditions and the 
hazards associated with the confined space. 

1.13.1 Team Size 

A minimum of two workers are required for each confined space activity, one 
Entrant and One Attendant/Entry Supervisor (HSO). This is for a relatively non- 
hazardous space where a non-entry retrieval system is being used, Arrangements 
for a rescue team must still be done, however', 
the entry. 

they do not have to present during 
Additional personnel will be needed for larger, hazardous, more 

complex entries, especially where there is a possibility that a rescue team may 
need to enter the space to rescue the Entrant. In these circumstances, a minimum 
of four workers are required, one Entrant, one Attendant, one HSO, and one Rescue. 

These are the minimum numbers required, in most cases. Additional crew members 
maybe needed if entering a Class A or Class B confined spaces, or specialty tasks 
must be completed. Additional crew could include additional Entrants, 
decontamination personnel, etc. 

1.13.2 General Entry Procedures 

The following steps must be taken when entering a confined space: I 

(1) 

(2) 

(3) 

(3) 

(4) 

Check and calibrate all pieces of equipment to ensure they are in 
good working order. DO NOT ENTER A CONFINED SPACE WITH DEFECTIVE 
EQUIPMENT! 

Conduct a background check to identify all potential hazards that may 
be encountered in the confined space. Determine if there is a 
potential for fire/explosion hazards, 
deficient atmosphere. 

as well as a toxic or oxygen- 

Define and demarcate the exclusion zone with flagging or some other 
method. Ensure that the entrance into the confined space remains 
locked, blocked, or otherwise protected until workers are ready to 
enter the space. If the entrance cannot be protected from unautho- 
rized entry, place a sign one or near the entry stating DANGER - 
PEIWIT-REQUIRED CONFINED SPACE, DO NOT ENTER. 

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

If an oxygen deficient, explosive, or toxic atmosphere is detected, 
purge or ventilate the confined space before entry. Retest the 
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(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

(12) 
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atmosphere three times at S-minute intervals. A person can enter the 
confined space without respiratory protection only if all three test 
results are below the PEL/TLV, 10 percent of the LEL, and above 
19.5 percent oxygen (all three conditions must be met). (NOTE: Any 
downward deflection of the readings on the oxygen meter from 
background [i.e., 20.9 percent] should be viewed as a potential for 
an IDLH atmosphere. Unless contaminants are known to be nontoxic, 
do not enter the confined space without respiratory protection if the 
oxygen level is below background. 

Blank, block, or otherwise isolate, lock-out, and tag all chemical, 
physical, and/or electrical hazards, wherever possible. 

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

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

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

Wear a safety belt or harness with lifeline when entering a confined 
space unless their use is not feasible or is a safety hazard. If the 
diameter of the entryway is less than 18 inches, the wrist-type 
harness must be use, and special provisions made if a supplied-air 
respirator is necessary. 

The HSO must check to ensure that the Confined Space Entry Permit is 
completed and all associates are adequately trainedbefore authoriz- 
ing entry. 

One person (Attendant) must remain at the entryway at all times and 
must maintain continuous 
confined space. 

contact with the person entering the 
Contact can be maintained by line of sight, 

listening for sounds, the safety line, and/or radio. The Attendant 
must not enter the confined space unless the non-entry retrieval is 
inoperable or infeasible, they are a trained rescuer, another trained 
person is available to act as an Attendant, and he/she is equipped 
with adequate respiratory and dermal protection. (In most cases, 
respiratory protection would be an airline respirator or SCBA.) 

Do not smoke when working in or near confined spaces, and do not take 
flash-lit photographs when explosive gases are known or suspected to 
be present. 
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1.13. 

When preparing to enter a manhole/sewer, the following safety measures must be 

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

(14) Do not work without adequate lighting. Use only explosion-proof 
lights or hand lamps. 

(15) The entry person must not remain in the confined space if he/she 
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort- 
able. Many gases that cause the most problems are odorless, 
tasteless, and invisible. 

(16) THE HSO MUST CANCEL THE PERMIT, NOTE AND PROBLEMS ENCOUNTERED AND 
SEND COMPLETED FORM TO THE HSM IN PORTLAND MAINE. 

.3 Manhole/Sewer Entry 

taken. 

(1) 

(2) 

(3) 

(4) 

(5) 

. 
Check all pieces of equipment to ensure they are in good working 1-X 
order. DO NOT ENTER THE MANHOIE~ITH DEFECTIVE EQUIPMENT! 

Park the vehicle near the manhole (DO NOT leave the vehicle running). 
If the manhole is in the street, it is best to park so as to detour 
oncoming traffic around the manhole. The vehicle's emergency 
flashers and portable yellow warning beacon must be ON. The vehicle 
serves as protection from oncoming traffic, can be used to store 
emergency equipment (e.g., SCBA and first-aid kit), and can be used 
in extreme emergency to slowly pull an injured person from the 
confined space if a tripod with hoist attachment is unavailable or 
inoperable. 

When appropriate, erect portable barricades or cones around the 
manhole and in front of the vehicle to adequately divert traffic and 
to prevent pedestrians from falling in. Reflective vests should be 
worn so that workers are visible to approaching traffic. 

If there are openings large enough to admit sampling tubes, test for 
the presence of explosive and toxic gases before removing each 
manhole cover. Otherwise, raise one side .of the cover using the 
cover hook or pick, prop it slightly open, and conduct the tests. 

If toxic or explosive gases are detected in the sewer that could be 
indicative of a spill, leak, or otherwise hazardous condition, report 
this immediately to the local fire department-and/or department of /a 
public works. 

NTC-Orl.HSP 
MVLD7.94 t-20 



(6) 

(7) 

(8) 

(9) 

(10) 

On the Manhole/Sewer Entry Permit, record the results of tests for 
hazardous conditions, including location, manhole number (if 
applicable), time, date, weather (if applicable), and readings on the 
PID, combustible gas meter, oxygen-deficiency meter, and Draeger 
tube. Once the Manhole/Sewer Entry Permit is completed, the HSO 
will verify all information before authorizing entry. 

Remove manhole covers with a cover hook or pick; do not improvise. 
Be careful of fingers and toes; the cover is usually heavy and 
difficult to handle. Unless the cover is extremely heavy, it is 
safer for only one worker to handle it. 

Test the atmosphere; if a toxic, flammable, or oxygen-deficient 
atmosphere exists, ventilate the sewer. Depending on the hazard, 
ventilation can be accomplished in several ways; for example: 
(1) remove and vent the adjoining upstream and downstream manhole 
covers, as soon as possible, and well in advance of entering the 
manhole (high hazard); and (2) vent the manhole in which entry will 
occur (very low hazard). If a blower is used, it is desirable to 
establish a flow of air in the sewer; that is, in one manhole and out 
another. Ensure that the air intake is well away from automobile 
exhaust, and combustible and/or toxic atmospheres. Appropriate 
traffic control measures must be taken by barricading or otherwise 
marking the open manholes. 

After ventilating, test for explosive and toxic gases and oxygen- 
deficiency in the manhole at ground level and at the bottom; record 
the results. If entering the sewer itself, perform the same tests 
at the manholes at either end. If ventilation is necessary, monitor 
the atmosphere in the manhole while work progresses, or continue 
operation of the blower. Continuous monitoring (i.e., equipment ON 
during entire entry) is imperative because conditions within the 
sewer may change rapidly. Do not enter a manhole while there is an 
oxygen deficiency without a pressure-demand, air-supplied breathing 
apparatus. If the oxygen level is lower than 20.9 percent of 
background, caution must be taken because an IDLH atmosphere may 
exist. 

When entering manholes or tanks, wear hardhats, protective clothing, 
and appropriate respiratory protection and safety belt or harness 
with lifeline (when appropriate). If the manhole is less than 
18 inches in diameter, a wrist-type harness must be used and special 
provisions made if air-supplied respirators are necessary. When 
working in manholes deeper than 12 feet, in the sewer itself, or 
where potential exists for gases to appear unexpectedly, a S-minute 
emergency egress air supply is required (unless the time required to 
don the emergency respirator is greater than what wouldbe neesded to 
exit the manhole). 

At least one person (i.e., standby) must remain at the manhole %at all 
times and must maintain continuous contact with the person entering 
the sewer. Contact can be maintained by line of sight, listening for 
prearranged sounds, and the safety line signals and/or radio. The 
standby person must not enter the manhole unless another trained 
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person is available to act as standby and has adequate respiratory 
and dermal protection available. (In most 

,-3 
cases, respiratory 

protection will be an airline respirator or SCBA.) The stand- 
by/rescue person should be suited up (but not yet on air) before the 
work crew enters the confined space. 

(12) Do not smoke when working in or near manholes. Do not take flash-lit 
photographs when explosive gases are known or suspected to be 
present. 

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

(14) Do not work without adequate lighting. Use only explosion-proof 
lights or hand lamps in the manhole or sewer. 

(15) The entry person must not remain in the manhole or sewer if he/she 
becomes even slightly drowsy, faint, dizzy, or otherwise uncomfort- 
able. Remember that CO, carbon dioxide, methane, and hydrogen* 
sulfide, which cause the most trouble, are odorless (e.g., hydrogen ./R1 
sulfide has a distinct odor only during initial exposure), tasteless, 
and invisible gases. 

(16) Once the permitted work is completed, the HSOwill cancel the permit, 
note any problems, and send it to the HSM in Portland Maine. 

1.13.4 Alternate Procedures 

ABB-ES may use the alternate procedures described below for entering a confined 
space when they can demonstrate and document, through monitoring and inspection 
data, that the only hazards associated with the space are atmospheric and that 
continuous forced air ventilation alone is sufficient to maintain the space safe 
for entry. If workers must first enter the space to obtain the data required to 
demonstrate that alternate procedures canbe used, the entry shall be done through 
the use of a permit in compliance with the all sections of the Permit-Required 
Confined Spaces standard. 

By definition, if a space requires Level C or B PPE during entry, or if the work 
conducted within the space can create a hazardous situation, then the alternate 
procedures cannotnotbe used. (Note: The use of respiratoryprotectionmay only 
be used when first opening the entrance cover if an exposure to a hazardous 
atmosphere is possible. Respiratoryprotection shouldbe discontinuedonce forced 
air ventilation has eliminated the atmospheric hazards.) 

(1) Review all available information to ensure alternate procedures can 
be used for entry into the space. 

iA-\ 
If any hazards exist or can be 

generated, aside from atmospheric, (e.g., engulfment, entrapment, 
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(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 
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electrical, mechanical, any other serious safety or health hazard), 
these procedures cannot be used. (See Section G.13.0 - General Entry 
Procedures). 

All workers must have certificates stating that they have attended 
a Confined Space Entry training course. 

Inspect and calibrate all pieces of equipment to ensure they are in 
goodworking condition. DO NOT ENTER A CONFINED SPACE WITH DEFECTIVE 
EQUIPMENT! 

Evaluate the conditions around the entrance cover to the confined 
space. Any existing conditions that make it unsafe to remove the 
cover must be eliminated. These conditions include both chemical and 
physical hazards. 

Once the entrance cover is removed, the entryway shall be immediately 
guarded by a railing, temporary cover, danger tape, or some other 
temporary barrier that will prevent an accidental fall through the 
opening and that will protect each employee working in the space from 
foreign objects entering the space. 

Monitor the breathing zone and then the entryway in the following 
order: 1) oxygen; 2) LEL; and 3) toxic chemicals. When monitoring 
for toxic chemicals, use one or any combination of the following 
meters as appropriate: PID, FID, Hydrogen Sulfide Meter, and/or. 
Draeger tubes. Other meters may also be used as appropriate. NOTE: 
If there is a potential for high concentrations of ,]]i (above the 
PEL/TLV) then respiratory protection during this stage is mandatory. 

Monitor the internal atmosphere (top, middle, and bottom) for the 
following in the order given: 1) oxygen; 2) LEL, 3) toxic chemicals. 
If the largest reading is: 

1. I 19.5 % Oxygen 
2. L 10 % LEL 
3. 1 % PEL/TLV 

than the space must be ventilated using forced air ventilation. If 
all the readings (top, middle, and bottom) within the space are 
within acceptable ranges for entry, than entry can be conducted 
without ventilation. 

If forced air ventilation is required, it must be directed so as to 
ventilate the immediate area(s) where associates are working andwill 
continue until all associates have left the confined space. 

The air supply for the forced air ventilation must be from a clean 
source, and not located near running vehicles, motors, or some other 
sources of contamination. 

The atmosphere within the space must be periodically tested, as 
necessary, to ensure that the continuous forced air ventilation is 
preventing the accumulation of a hazardous atmosphere. In addition, 
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as the exhaust for the contaminated air will more than likely be 
through the entryway, 

Y---l. 
the breathing zone of any workers standing 

outside the space should also be periodically monitored to ensure the 
levels are within acceptable ranges. 

(11) If a hazardous atmosphere is detected during entry, each associate 
must leave the space immediately and the space evaluated to determine 
how the hazardous atmosphere developed. Measures must then be taken 
to prevent a reoccurrence of the situation leading to the development 
of the hazardous atmosphere before allowing any subsequent entry. 
If a reoccurrence cannot be prevented, entry must then be conducted 
using a permit in compliance with the entire Permit-Required Confined 
Spaces standard. 

(12) The HSO must verify that the space is safe for entry and that all the 
requiredmeasures have been take. Once verification has taken place, 
the HSO will ensure all sections of the Confined Space Entry - 
Alternate Procedures form is completed and has his/her signature 
certifying the space is safe for entry. 

(13) All entrants are required to review and sign the Confined Space Entry 
- Alternate Procedures form. 

The following sections of the Permit-Required Confined Spaces standard are not 
required when using the Alternate Procedures: 

* 
. A written Permit-Required Confined Space Program. .!---?, 

. The establishment of a permit system. 

. The use of an Entry Permit. 

. Specific training and responsibilities for.an Entrant. 

. Specific training and responsibilities for an Attendant. 

. Specific training and responsibilities foe an Entry Supervisor. 

l Specific training and responsibilities for Rescue and Emergency 
personnel. 

NTC-Orl.HSP 
MVL07.94 l-24 



ABB-ES ' ABB Environmental Services, Inc. 

ANSI 

Atmosphere 

American National Standards Institute 

Refers to the gases, vapors, mists, fumes, and dusts 
within a confined space. 

Attendant The individual stationed outside one or more permit 
spaces who monitors the authorized entrants and who 
performs all attendant's duties assigned in the 
employer's permit space program 

Blanking/Blocking 

\ 

The absolute closure of a pipe, line, or duct by 
fastening of a solid plate (such as a spectacle blind 
or a skillet blind) that completely covers the bore and 
that is capable of withstanding the maximum pressure 
of the pipe, line, or duct with no leakage beyond the 
plate. 

Ceiling Level The maximum airborne concentration of a toxic ag;ent to 
which an employee maybe exposed for a specified period 
of time. 

. 
co carbon monoxide 

a*"f4 Combustible Dust A dust capable of undergoing combustion orburningwhen 
subjected to a source of ignition. 

Confined Space A space that is large enough and so configured that an 
associate can bodily enter and perform assigned work; 
has limited or restricted means for entry or exit; and 
is not designed for continuous use. Confined spaces 
include, but are not limited to, storage tanks, 
compartments of ships, process vessels, pits, silos, 
vats, degreasers, reaction vessels, boilers, ventila- 
tion and exhaust ducts, sewers, tunnels, underground 
utility vaults, and pipelines. 

Confined Space, 
Class "A" 

A confined space that presents situations that are 
IDLH. These include, but are not limited to, oxygen 
deficiency, explosive or flammable atmospheres, and/or 
concentrations of toxic substances. 

Confined Space, 
Class "B" 

A confined space that has the potential for causing 
injury and illness, if preventive measures are not 
used, but not IDLH. 

Confined Space, 
Class "C" 

A confined space in which 
not require any special 
procedure. 

the potential hazard would 
modification of the work 
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CPR Cardiopulmonary Resuscitation 

Double Block and Bleed The closure of a line, duct, or pipe by closing and 
locking or tagging two in-line valves and by opening 
and locking or tagging a drain or vent valve in the 
line between the two closed valves. 

Engulfment 

Entry 

Entry Supervisor 

HASP 

HSO 

HSM 

HSS 

Hot Work 

IDLH 

Inerting 

Isolation 

N-R-Orl. HSP 
MVL07.94 

The surrounding and effective capture of a person by 
a liquid or finely divided (flowable) solid substance 
that can be aspirated to cause death by filling or 
plugging the respiratory system or that can exert 
enough force on the body to cause death by strangula- 
tion, constriction, or crushing. 

The action by which a person passes through an opening 
into a permit-required confined space. Entry includes 
ensuring work activities in that space and is consid- 
ered to have occurred as soon as any part of the 
entrant's body breaks the plane of an opening into the 
space. 

The person (such as the employer, foreman, or crew 
chief) responsible for determining if acceptable entry 
conditions are present at a permit space where entry 
is planned, for authorizing entry and overseeing entry 
operations, and for terminating entry as required by. 
1910.146. (Note: the Entry Supervisor may also serve i.-s, 
as the attendant or as an authorized entrant as long 
as that person is trained and equipped as required for 
each role he/she/fills.) 

Health and Safety Plan 

Health and Safety Officer 

Health and Safety Manager 

Health and Safety Supervisor 

Any work involving burning, .welding, riveting, or 
similar fire-producing operations, as well as work that 
produces a source of ignition {e.g., drilling, abrasive 
blasting, and space heating). 

Immediately Dangerous to Life and Health 

Displacement of the atmosphere by a nonreactive gas 
(e.g., nitrogen) to such an extent that the resulting 
atmosphere is noncombustible. 

A process whereby the confined space is removed from 
service and completely protected against the inadver- 
tent release of material by the following: blanking 
off (skillet type metal blank between flanges), 
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Lower Explosive Limit 

(LEL) 

NIOSH 

OS-IA 

Oxygen Deficiency 

Oxygen-enriched Any oxygen concentration greater than23.5 percent (PO, 
Atmosphere 190-mm Hg) at normal atmospheric pressure. 

Permissible Exposure 
Limit (PEL) 

Permit-Required 
Confined Space 

PID 

wm 

Prohibited Condition 

psi 

Purging 
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misaligning sections of all lines and pipes, a double 
block and bleed system, electrical lock-out of all 
sources of power, and blocking or disconnecting all 
mechanical linkages. 

The minimum concentration of a combustible gas or 
vapor. 

in air (usually expressed in percentage by volume at 
sea level), which will ignite if any ignition source 
(sufficient ignition energy) is present. 

National Institute for Occupational Safety and Health 

Occupational Safety and Health Administration 

Refers to an atmosphere with a partial presr;ure of 
oxygen (PO,) less than 132- mm Hg. Normal air at sea 
level contains approximately 21 percent oxygen at a PO, 
of160-mmHg. At an altitude of 5,280 feet, normal air 
contains approximately 21 percent 0, at a PO, of 132-mm 
His- 

. 
The maximum 8-hour, TWA of any airborne contaminant 
which an employee may be exposed. At no time shall the 
exposure level exceed the ceiling concentration for 
that contaminant, as listed in 29 CFR Part 1910 
Subpart Z. 

A confined space that has one or more of the following 
characteristics: 1) contains or has a potential to 
contain ahazardous atmosphere; 2) contains a material 
that has the potential for engulfing an entrant; 3) 
has an internal configuration such that an entrant 
could be trapped or asphyxiated by inwardly converging 
walls or by a floor which slopes downward and tapers 
to a smaller cross-section; or 4) contains any other 
recognized serious safety or health hazard. 

Photoionization Detector 

parts per million 

Any condition in a permit space that is not allowed by 
the permit during the period when entry is authorized. 

pounds per square inch 

The method by which gases, vapors, or other airborne 
impurities are displaced from a confined space. 
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Respirator (Approved) 

SCBA 

Standby Person 

Threshold Limit Value 
(TLV) 

TWA 

A device that has met the requirements of 30 CFR Part 
11, is designed to protect the wearer from inhalation 

,A. 

of harmful atmospheres, and has been approved by the 
Bureau of Mines and NIOSH, and the Mine Safety and 
HealthAdministration(formerly,MiningEnforcementand 
Safety Administration). 

self-contained breathing apparatus 

A person trained in emergency rescue procedures, 
assigned to remain outside the confined space and to 
be in communication with those working inside. 

The maximum 8-hour, TWA of any airborne contaminant 
to which an employee may be exposed as recommended by 
the American Conference of Governmental Industrial 
Hygienists. 

time-weighted average 

NTC-Orl. HSP 
MVL07.94 l-28 



CONFINED SPACE ENTRY PERMIT 



II CONFINED SPACE’EWK’RY PERMIT j j 
29 CFR 191O.J.46 j/ I 

Name: Site Location: _______I__---------______I__---- -I-----------._------- -____ 
ose of Entry: _______-- --------__---------------- ---I---------------___ 

Contaminants: e---e---- ----------------------------__------------------------------- 
Type of Confined Space: __-----------------l______l____________ ---I------- --_______ 
Date and Time of Entry: Date and Time Permit _l------------ Expires ------p ------ 

POTENTIAL HAZARDS: (Check all that apply) 

EQUIPMENT REQUIRED: (Check all that apply) 

X LEL/02 Meter 

w 
PID 
FID 
Draeger Tubes 
Hydrogen Sulfide 

1 1 Other:~~~~---.-- __---------------------___ ----------w-B--- , 

( > ‘EPTABLE ATMOSPHERIC LEVELS FOR ENTRY: ’ i 

~19.5% = Oxygen 
< 10% * = LEL 
c 10% = Hydrogen Sulfide Meter 

= PID/FID w-m-- 
= -w-w-- Draeger Tube ------------------ 
= Other w--v- -------------------- 

*May use ~20% LEL as lone as precautions are taken (e.g., non-sparking tools, intrinsically safe equipment) 

ATMOSPHERE TESTING RESULTS: 
Record time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest 
of top, middle or bottom of space), when atmosphere has Stabilized after ventilation (greatest of top, middle, or 
bottom of space), and periodically thereafter in the worker’s Breathing Zone. 

Entryway 

Breathing Breathing 

Initial.* Stabilized Zone Zone 

/ Br;rotiing / Brgtrig 1 

H$S Meter (ppm) 
PID/FID (ppm) 
Draeger Tube (ppm) 

I 1 

I 
I 

1 ; I 
! I 

1) 
! / i : j 

L ’ :r (list) 
*If initial readings are acceptable, workers can enter space in Level D or Modified Level D withhout ventilatton. 

Page 1 



,-._ ..~.._ . .. 
! CONFINED SPACE ENTRY PERMIT 

29 CFR 1910:146 __ . . ,. , 

All identified atmospheric and physical hazards are’controlled. 
All hazards introduced by the work performed are addressed (e.g., welding fumes). 
Air intake of the ventilation system is located in an area free of contaminants. 
Valves, pipes, and mechanical and electrical equipment has been locked-out, blocked 

chocked, disengaged or otherwise disconnected where necessary. 
AI1 required equipment and rescue equipment is present and in good working condition. 
Non-sparking tools and intrinsically safe equipment and Iighting are used if required. 
All monitoring instruments have been properly calibrated. 
All workers have initial confined space entry training certification. 
All workers receive site specific confined space entry training. 
Rescue team members practiced rescue operations in space or simiIar space. 
Practice Date: ------v---m- 
All rescue team members certified in first aid and CPR. 
Entry coordinated with subcontractors. 

N/A - Not Applicable 
DESCRIPTION OF RESCUE PROCEDURES: 

PROBLEMS ENCOUNTERED: 

” .” _ ” . “I 1 . 
. .__ . ,.. ,. _” .,:. .I. ,r=, 

Was rescue required? -- 

SIGNATURES: 
I have reviewed the work authorized by this permit and the information contained here -in. Written instructions 

and safety procedures have been received and understood. I understand that this permit is not valid and the permit 
cannot be approved and entry conducted if any of the above squares are marked “NO” or if required sections are 

incomplete. 
L 

Entrants: ---e-v- ----- ----v-w- ---- -------w- 
Attendants: -------- __ ‘_.UII -s--w w__ii*__ ,, L__ X1..-.. ̂. .__.1._. . .._x.““+. 1.. -------a- 
Rescue Team: mm----- I_------ -w-m P--v---- --------- 
Other: --__I ---- - --1----;‘-AL-, 

Permit prepared by: -----I___---- 
Entry Authorized by (HSO): (Print) 

PERMIT CANCELLATION: 
Reason: 
HSO Signature: 

-- 
_ (Signature) --m---------------- 

. . l_i. ,_ ., ,._._ -...- ,.^w-” o-- *- ,_,. “~__,,. I -LI.wll ,_ _ ,,,‘_x ., L 

if-** 

i 
! / Copy of form sent to Heaith and Safety Manager, Portland, ME. (mandatory) 
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MANHOLE/SEWER ENTRY PERMIT 

. 

1 NTC-Orl.HSP 
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.I- 

MANHOLE/SEWER ENTRY PERMIT 

! ~~ 29 CFR 1910.146 

Site Location: --p-------------- ----------------------------------- 

----A-- --- Date and Time of Entry: ---------.-------1_--_ 

ACCEPTABLE ATMOSPHERIC LEVELS FOR ENTRY: 

> 19.5% = Oxygen 
c 10%’ = LEL 
c 10% = Hydrogen Sulfide Meter 

= PID/FID em-- 
= I_- Draeger Tube ------------.-- 
E Other -_uI F---w 

*May use ~10% LEL as lone as precautions are taken (e.g., non-sparking tools. intrinsically safe equipment) 

EQUIPMENT REQUIRED: (Check all that apply) 

ATMOSPHERE TESTING RESULTS: 
, 

rrd time and results of readings at Entryway (prior to opening door or cover), Initial atmosphere (greatest 
Cl. ‘-JP, middle or bottom of space), when atmosphere Stabilizes after ventilation (greatest of top, middle, and 
space), and periodically thereafter in the workers Breathing Zone. 

.: ..’ ,Breathing 
Entryway‘ .’ I hitiC I Stabilized Zone 1 

Breathing Breathing Breathing ’ 
Zone Zone Zone 1 

/ I I 

%.. Oxygen I 
! ! I 

.% LEL 
W2S Meter (ppm) t 1 I 

PID/FID (ppm) !’ 
i I 

1 Draeger Tube fppm) 1 I I I 1 I ! 

*If initial readings are acceptable, workers can enter space in Level D or Modified L.evel D withhout ventilation. 
DESCRIPTION OF RESCUE PROCEDURES: 

Full chest of body harness with retrieval line connected in the center of back at shoulder level or above entrants 
head. Retrieval line will be connected to tripod with hoisting device. Non- entry retrieval will be conducted. 

If entry for rescue is required, workers will don Level B PPE. 

Page 1 



MANHOLE/SEWE-R-ENTRY PERMiT 
29 CFR 1~10-146 

Yes No N/A ;c?n ,’ 7 
All identified atmospheric and physical hazards are controlled. 
All hazards introduced by the work performed are addressed (e.g., welding fumes). 
Air intake of the ventilation system is located in an area free of contaminants. 
All required equipment and rescue equipment is present and in good working condition. 
Non-sparking tools and intrinsically safe equipment and lighting are used if required. 
All monitoring instruments have been properly calibrated. 
All workers have initial confined space entry training certification. 
All workers received site specific confined space entry training. 
Rescue team members practiced rescue operations in space or similar space. 
Practice Date: --I---- 
All rescue team members certified in first aid and CPR. 
Entry coordinated with subcontractors. 

PROBLEMS ENCOUNTERED: 

Was rescue required? -em , 

I have reviewed the work authorized by this permit and the information contained here -in. Written instructions 
and safety procedures have been received and understood. I understand that this permit is not valid and the permit 
cannot be approved and entry conducted if any of the above squares are marked “NO” or if required sections are 
incomplete. 

Entrants: 
Attendants: 
Rescue Team: 

--------I__--- ---- --w-w- ,--,--,,-,---, L 
---e-v- --- - ----------------------- 

-- - --------------we 
F Other: - -I__-- ---_____-------__-__--_ 

Permit prepared by: m---v- -I__------------- 
Entry Authorized by (HSO): (Print) ---- (Signature) -----I------------------ 

i , ,. ‘ *.*-, 11 ,z.a^ .I**” * *>a.,,?.+i?n.~. * % >,r N- * * -IIpLI ..u ‘i&J &a.?* &e>:, e-i 
PERMIT CANCELLATION: 

Reason: . . s ._ /J.‘ r. II e”’ ., 

HSO Signature: 

t I Copy of form sent to Health and Safety Manager, Portland, ME. (manditory) 

,--7 
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CONFINED SPACE ENTRY - ALTERNATE PROCEDURES FORH 

, 
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i 
i CONFINEDSPACEENTRY-ALTERNA7EPROCEDuR~S 
I 29CFA - ~ !1910.746' 
Alternate procedures can only be used for confined spaces where A86-ES has demonstrated, through 

itoring and inspection that: 1) the only hazard posed by the space is an actual or potential hazardous 
sphere; and 2) Continuous forced air ventilation alone is sufficient to ensure that the space is safe for entrv 

Site Name: 
Site Location: 
Justification for using alternate procedures: 

Date of Entry: 
Location Confined Space: 

I I 1 ] 7. Is the air supply for the forced air ventilation from a clean source? (If no, provide a ciean 

Do condition exist making it unsafe to open entrance cover? (if yes, unsafe conditions 
must be eliminated before the cover is removed!) 
Has entrance been protected ? (e.g., railing, danger tape, etc.) 
Method being used: 
Internal atmosphere tested with direct reading instruments? (Record results below) 
Atmosphere acceptable for entry ? (If no, continuous forced air ventilation is manditory!) 
Is continuous forced air ventilation being used? (No entry allowed until atimospheric 
conditions are safe.) 
Are the immediate areas where associates are or will be present being ventilated? (If no, 
move ventilation.) 

source of air.) 
ACCEPTABLE ATMOSPHERIC LEVELS FOP ENTRY: 

> 19.5% = Oxygen = PID/FID 

< 10% = LEL = Draeger Tube: . 
- 

>f-jq % = Hydrogen Sulfide . = Other: - 
I 

l May use < 20% LEL as long as precautions are taken (e.g., non-sparking tools, intrinsically safe equipment) 
ATMOSPHERE TESTING RESULTS: (NOTE: Monitoring must be conducted in the order listed below.) 
Record the time and the results of readings at the Entryway (prior to opening the door or cover), Initial 
atmosphere (greatest of top, middle, or bottom of space), when the atmosphere has Stabilized after ventilation 
(greatest of top, middle, or bottom of space), and periodically thereafter in the workers Breathing Zone. 

/ 
Breathing Breathing Breathing 1 Breathing 

Entryway tnitiaf’ Stabilized, Zone Zone Zone 1 Zone j 

Time 1 
% Oxygen 

I I 

‘X LEL I 

H,S Meter (ppm) j 

I 

PID/FIO (ppm) 
Draeger Tube (ppm) I 

I I 
Tube: 

1 Other (list) I 

* If initial readings are acceptable, workers can enter space in Level D without ventilation. 

I certify that all safety precautions have been taken and that conditions are safe for entry. 

Signiture of HSO: Date: - 

‘y that I have reviewed the information provided and the space has been certified as safe for entry 

i Signature of Entrants: 

I 

Date: 
Date: 

- 
- 



APPENDIX J EXCAVATION AND TRENCHING 



. 

/ . 

. 

APPENDIX J EXCAVATION AND TRENCHING 

J.l EXCAVATION PROCEDURES 

Because excavations and trenches pose a hazard to employees, 
equipment, all excavations created during site 

structures, and 
operations will be done in 

accordance with 29 CFR 1926 Subpart P. The following steps summarize the 
excavation procedures that will be followed by all ABB-ES personnel: 

. 

. 

. 

Prior to excavating or trenching, all surface encumbrances located 
so as to create a hazard to the employees will be removed or 
supported, and all underground utilities will be determined and 
located. 

Entry into excavations will be avoided at all costs. 
unavoidable, 

If entry is 
the excavation will be considered a confined space; as 

such, entry will be done in accordance with the Confined Space Entry 
Program (see Appendix I). 

Under no circumstances will site personnel enter excavations that are 
not adequately protected from cave-ins by shoring or sloping. 

Stairways, ladders, or ramps will be located in trenches deeper than 
4 feet and situated to require no more than 25 feet of lateral 
travel. , 

Excavations below the base of a building or structure will not be 
permitted unless the building or structure is adequately supported 
or a registered professional engineer determines that the excavation 
will not pose a hazard to the employee. 

All equipment will be kept at least 2 feet from the edge of the 
excavation. 

Any excavation left open andunattendedwillbe barricaded or covered 
until it can be backfilled. 

5.2 SLOPING 

Acceptable options for sloping or benching include the following: 

Option 1. A slope of 1% horizontal to 1 vertical (34 degrees measured from 
the horizontal). 

Option 2. Determination of the maximum allowable slope based on soil 
conditions and in accordance with the conditions and requirements set forth 
in 1926 Subpart P, Appendices A and B (see Attachment A). 

Option 3. Designs of sloping or benching systems using tabulated data 
approved by a registered professional engineer. 

Option 4. Other systems designed by a registered professional engineer. 

NTC-Orl.HSP 
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5.3 SHORING 

Acceptable options for shoring include the following: 

Option 1. Designs using Appendices A, C, and D of 1910.126 Subpart P (see 
Attachment A). 

Option 2. Designs using manufacturers tabulated data. 

Option 3. Designs using tabulated data approved by a registered 
professional engineer. 

Option 4. Other support systems designed by a registered professional 
engineer. 

- 

NTC-Orl.HSP 
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29 CFR 1926 SUBPART P 
APPENDICES A THROUGH D 

OCCUPATIONAL SAFETY AND HEALTH STANDARDS - EXCAVATIONS 

NE-Orl.HSP 
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prafetiunal engineer. 
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TADLE C-l. 1 * 

~!MlNR TRENCII SUNIING -- M&MUM TIMOER REFREMENTS I 

SOIL TYPE A P, = 25 X II + 72 psf (2 ft Surcharge) 

SIZC 
(IN) 

Not 
&!dL 

No t 
nf+t 

a!L 

4lXfl 

Not 
.ll!&.L 

RXO 

.AXl!L 

pxJr, 

6Xfl 

8Xrl -L 

aM!- 

Ja!!- 

If 
is, 

VI:11 c. 
!i PAC I N( 
_(r: 

--v 

.e- 

4 

4 

-se 

4 

--!I-.- 

I 

4 

4. 

-!L.- 

I 

QEPTtl 
Qf 

IIEIICII 
FEET) 

p 
'i E 

UP Ii 
9 

_PXG 

4x5 

9xL 

6X6 

A!i 

* 

".f&i 

616 

s 

6X6 

-flxiL 

0x0 -- 

6X6 -4.- 

6X6 

Ai@- 

6X6 

6X6 a- 

6X6 

m-L- 

= 

6X0 

6Xfi -e.- 

.llxL 

m 4- 

AxfL 

4X6 

gxg 

4x6 

AX4 

6X6 

6X6 

6X6 

Qxn 

ilXfl -"- 

PIAX IMUM Al.l.OUAlli t llfllr I PUNTAl. WAC 1116 UOlllZ. 
iPAC ING 
(FEET) 
UP TO 

i&i- 
rl 

VCRI. 
SPAC IN 
(HIT 

4 ’ 

4 

4 

4 

4 

4 

4 

4 

4 

41 

4 

4 

NK?!). 
5 

. 

UP Jil 
6 

9x9- 

4x4 

4X6 

,4kL 

4x6 

XL 

GXG 

6X6 

6x6 

nrn 1_- 

UP TO 
l-i- 

4xlL 

6X6 

AXL 

6X6 

A?i!L 

6x_4 

-6El.L 

GXJI 

6Xfi 

6X8 -.--a--. 

QXlB 

Qw! 

I 

- - 

- _ 

- - 

- 7 

* - 

-- 

-- 

~ - 

-- 

. - 

4 6 

2X6 .-- 

- .  -  

-  -  

-  -  

-  -  

. - -  

-  -  

L- 

-  

. -  

. -  

-  

. -  

UP TO 

GET- 
12 

UP TO 
6 

UP TO 
0 

UP TO 
-\L 
UP TO 
L 
UP TO 

6 
UP TQ 
A!-- 
UP TO 

i&ii- 
12 

?i!xL. 

2X6 --I_ 

2X6 

lira 

JXL-. 

10 

TO 

15 

15 

TO 

20 

QVER 
2Q _I., 

a!i- 

-- 

3X6 

3X6 -"- 

,lXfi- 

~ 

SEE NOTE I 

l Nixed oak or equivalent with a bending strength not less than II50 psi. 
** Mdnufackurcd inari~bcrr uf equivalent strength my by ,subst Itulcd for WOOJ, 



TABLE C-12 

TIMUER TRENCU SUORTNC -- -m--e--- MINIMUM TIMRER REq~RENENTS * r..Lc--- 

SOIL TYPE II I’ -45x11 t 
il 

72 psf (2 ft. Surcharge) 

-i 1 _ . - 
DEPTU 

OF 
rHEt~CII 
: FEET) 

IQ 

I5 

TO 

20 

OVER 
20 

wy 

SIZE 
(1N) 

6X8 

m 

IOXIQ 

Ei 
6 

e,:Ncu 
UP TO 

9 
%% 

12 

6X6 

VERT. 
iPACINC 
(FEET) 

5 

UOHIZ. 
SI’ACINC 

(WET) 
UP TI 

IS 

6X6 

6X8 

5 

5 

5 

5 

5 -- 

c 

we 

-- 

-- 

be 

cm 

-- 

-- 

-a 

5 

5 

5 

CLOSE 2 
-. 

- 

- 

L - 

- - 

- - 

- 

-- 

- - 

. - 

4X6 6X6 
UP TO 

6 

UP TO 
a 

UP TO 

_lo 
Ben 

‘I’ 6%’ 

UP TO 
8 

4X6 

6X6 

6X6 

.$ 
5 

6x6 

6X8 

6X6 

6X6 

‘. 

6X6 6X8 

8X8 

ArrU- 

5 

5 

6X8 - 

8X8 

AnlC 

8X8 

8X1( 

IOXli 

8X8 

m 

lOXI ..e-- 

2X6 

2x6 

2X6 -w-c_ 

6X6 

6X8 

A&U. 

6X8 w- 

mu- 

6X8 6X8 8X8 5 3X6 

3X6 

XL 

6X8 

8X8 

8JJ 

8X10 

lQXl2 

m 

8X8 
IIP TO 

8 

UP TO 

_lo 
S88 
Note I 

8X8 

@x!g 

5 

_) 

8x8 

8X10 

SEE NOTE I 

II ~IiwoJ ouk or equlvrrlent ullh u bedIng etrengtl; not leue than 850 pal. 
Ah Hmufacturid ~~ccubcrs of cqulvalwl ticrcnglih my by uhitltuted for UOOJ. 
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TAlll.E C-2. I 

TIMWI ‘ffENC!! SIlORING -- !lNltRlM TIMBER At3JUJtEElENTS I --h-w- 
SOIL TYPE A P 

il 
" 25 x II t 72 psf (2 ft. Surcharge) 

DEPTII 
l-w 

tt ENCu 

FEET) 

CRQSS BRACES 
I .m.. an ,..,.....-._ I________. 

IQ!'JJ~~~S 
. . . . . _ . . . . . . . - 

5 

TO 

IO 

IQ 

l-0 

i 
IS 

, 

UOR12. ~JQ~p~jc~ VEHT. WIT. rwX 1 PlllN AL1.WAKI.E IltXt I~()NTA~, SI’AC 1 tt(; 

SPACING UP 1’0 UP 1’0 1IP TO Ill' TO 111' TO S(‘AC[NG SIZE SPACING 
- _ _ $3 JJ rs[fEcJ. WlrEETI (FEET) 4 6 

pwq _ U.-b 
CI.QS& 4 5 6 a 

UP TO Not 
_ 6 4x4 

Not 
4x4 4x4 4x4 4X6 4 

P-P 
Hcq '11 lh!q ’ II 4x4 

-- --- 
UP TQ 

e 4x4 4x4 4x4 4X6 4X6 4 
Not 

Ruq d 
NU$ 

ltuq tl 4xli 
-P-P -- 

LIP TO 
-- 

4X6 4X6 4X6 6X6 6X6 4 ' ax0 4 4X6 
-II_- --- 

’ IIP 
I2 To 4x6 4X6 4X6 6X6 6x6 4 axa 4 4X6 

-- --- 
UP TO 

6 4x4 4x4 4x4 6X6 6X6 .4 Not Ruq d Not 'Rq cl 4xln 
.--__LLII -- - 

UP 
0 To 4X6 4X6 4X6 6X6 6X6 4 6X0 4 4X6 

UP TO - 
---I__ 

IO 6X6 6X6 6X6 6X6 6X6 4 axa 4 4x8 

- - - - ItP TO 
-- 

I2 6W6 6X6 6X6 6X6 6X6 4 BWIO 4 4X6 4xttr 
--- e-p- 

IP TO 
6 6X6 6X6 6X6 6X6 6X6 4 

w---p *xa 4 3X6 

ItP TO 
0 6X6 6X6 6X6 6X6 6X6 '4 axa 4 3X6 

---_c_- 
s 

HP TO 
IO 6X6 6X6 6X6 6X6 6X8 4 8XlO 4 3X6 

--P-P 
UP TO 

-. 

I2 6X6 6X6 6X6 6X8 6x8 4 axi2 
34 

3X6 4X!2 
- 1 I I 

IS 

a TQ 

I 

20 

iWER 
,,n I SEE NOTE I 

* Douglrr!, fir or 8qulvalent ultlr a beudlug strength not: lees than 1500 pi. 
** ManufactureJ ~lcflib~rti Of etplUUlelIt t.itCWlgth may j~f#u~st(tutcd for UOOJ. 



.: 

~yl1.E c-z.2 

TJHJIER TRENCII SllOR JNG b--e -- t1JNJtIUtl TJtIBER * ----C-o-.---& 
. 6OJJ. TYPE B P 

8 
- 4j’Y II + 72 pcf (2 ft. Surcl\srge) 
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aErTll 
OF 

DlENf.ZlI 
[FEET) 

ti 

5 
I. 

To ). .- 
i’ 

IO 18 
I’ 

I.5 ! 

TO’ , I ..a 

i 20.’ f 

i 
; 
OVER 

20 

3J2 

(JNb 1 

6X8 
4 

0x8 i 

Bxloj- 

---I 

--+ 
8X8 t 

lQXl2 

------i 

8XIQ i 
1 
10x12 , 
7 

12x12 

VEHT: 
SPACJiJ( 

-IEwl 

5 

Y.LTO 
6X6 

-7- 
6X6 

6X6 ’ 
F 

6x8 

7 
8X8 ; 
- 

8X8 ‘ 

--? 

7 

6X8 1 
, 

8X8 

8X6 - 

_ l!l!EIEllTS 
JlAYItlIJM A1.I.WABI.E iI~R120t~TA1, SPACING IIORJZ. Er-!!. 

SPAC JNG 
0’EE’t)’ 

UP. TO 
41 

UP ‘TO 

-.-AL- 
UP’ TO 

IQ. 

LX6 
-+7 

-A--i- 

‘xq 
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APPENDIX K TEMPERATURE EXTREMES 

f-5 
K.l HEAT STRESS 

Due to the increase in ambient air temperatures and the effects of protective 
outer wear decreasing body ventilation, 
specifically heat casualties. 

there is increased potential for injury, 
Site personnel will be instructed in the 

identification of a heat stress victim, 
the victim, 

the first-aid treatment procedures for 
and the prevention of heat stress casualties. 

K.1.1 Identification and Treatment 

K.l.l.l Heat Exhaustion. 

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness, 
nausea, and a staggering gait. Vomiting is frequent. 
involuntarily. 

The bowels may move 
The victim is very pale, the skin is clammy, and he or she may 

perspire profusely. The pulse is weak and fast; breathing is shallow. The victim 
may faint unless he or she lies down. This may pass; however, sometimes it 
persists and, while heat exhaustion is generally not considered life threatening, 
death could occur. 

First Aid. Immediately remove the victim to the CR2 in a shady or cool area with 
good air circulation. Remove all protective outerwear. Call a physician. Treat 
the victim for shock (i.e., have the victim lie down, raise the feet 6 to, 
12 inches, and maintain body temperature but loosen all clothing). If the victim 
is conscious, it may be helpful to give sips of water. Transport the victim to 
a medical facility. 

K.1.1.2 Heat Stroke. 

Symptoms. This is the most serious of heat casualties because the body 
excessively overheats. Body temperatures often are between 107 and 110°F. The 
victim will have a red face and will not be sweating. First there is often pain 
in the head, dizziness, nausea, oppression, and dryness of the skin and mouth. 
Unconsciousness follows quickly and death is imminent if exposure continues. The 
attack will usually occur suddenly. Heat stroke is always serious. 

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ. 
Remove all protective outer wear and all personal clothing. Lay the victim on 
his or her back with the head and shoulders slightly elevated. It is imperative 
that the body temperature be lowered immediately. This can be accomplished by 
applying cold wet towels or ice bags to the head and groin. Sponge off the bare 
skin with cool water or rubbing alcohol, if available, or even place the victim 
in a tub of cool water. The main objective is to cool without chilling. Do not 
give stimulants. Transport the victim to a medical facility as soon as possible. 

K.1.2 Prevention of Heat Stress 

One of the major causes of heat casualties is the depletion of body fluids and 
salts through sweating. Fluids should be maintained in the Support Zone. Salts 

p"p. 
can be replacedby either a 0.1 percent salt solution, more heavily salted foods, 

NTC-OhHSP 
MVL07.94 K-l 



or commercial mixes such as Gatorade. The commercial mixes are advised for - 
personnel on low-sodium diets. 

During warm weather, a work schedule will be established that allows most work 
to be conducted during the morning hours, before ambient air temperature levels 
reach highs. 

A work/rest schedule will be implemented for personnel required to wear Level B 
or C protection (i.e., an impervious outer garment) with sufficient time allowed 
for personnel to "cool down" (this may require working in shifts). Two hours is 
the maximum time between breaks at Level B or C, regardless of temperature. At 
elevated temperatures, breaks should be scheduled as follows: 

Ambient Temperatures 
Above 90°F 

Maximum Time 
Between Cool Down Breaks 

% hour 
85" to 90°F % hour 
80" to 85°F 1 hour 
70" to 80°F 1% hours 

K.1.3 Heat Stress Monitoring 

Monitoring of personnel wearing impervious clothing should commence when the 
ambient temperature reaches 70"F, with increased frequency if ambient temperature 
increases or as slow recovery rates are indicated. When temperatures exceed 85"F, 
workers should be monitored for heat stress after every work period. As a, 
screening mechanism of the body's recuperative ability to excess heat, one or more ‘ --* 
of the following techniques should be used. 

1. Measure the heart rate (HR) for 30 seconds, by radial pulse, as early 
in the resting period as possible. At the beginning of the rest 
period, the HR should not exceed 110 beats per minute. If the HR is 
higher, the next work period should be shortened by 10 minutes (or 
33 percent), with the length of the rest period staying the same. 
If the pulse rate is still above 110 beats per minute at the 
beginning of the next rest period, the following work cycle should 
again be shortened by 33 percent. 

i. Measure oral body temperature with a clinical thermometer, as early 
as possible in the resting period. At the beginning of the rest 
period, oral temperature (OT) shouldnot exceed 99°F. If OT exceeds 
99"F, the next work period should be shortened by 10 minutes (or 
33 percent), with the length of the rest period staying the same. 
If the OT again exceeds 99°F at the beginning of the next period, the 
following work cycle should be further shortened by 33 percent. OT 
should also be measured at the end of the rest period to ensure that 
it has dropped below 99°F. 

3. Maintain good hygienic standards by changing clothes frequently, 
showering daily, and allowing clothing to dry during rest periods. 
Persons who notice skin problems should immediately consult medical 
personnel. - .' - 

NTC-OrLHSP 
MVL.07.94 K-2 



K.2 COLD STRESS 

Cold weather may often cause problems for personnel working outside, even at 
temperatures above freezing. As temperatures drop below freezing, the potential 
for cold weather injuries increases dramatically, as does the potential for 
equipment failure. Because of the considerable danger to personnel, outdckor work 
should be suspended if the ambient temperature drops below 0°F (-18°C) or if the 
windchill factor drops below -29°F (-34°C). These levels represent guidelines 
that should be used as an action level unless the HSO determines and documents 
otherwise. Table K-l, which shows equivalent temperatures (i.e., windchill) for 
a range of ambient conditions, should also be referred to. 

Snow and ice increase the risks to personnel and operations through reduced 
visibility, increased potential for falling injuries, reduced on-site mobility, 
and the increased time required to access the site (or off-site support services). 

In view of these factors, it is critical that the HSO establish site-specific 
safety and operating protocols, and that all on-site personnel be made aware of 
the risks. 

K.2.1 Local Cold Injuries 

Local cold injuries affect specific areas of the body (e.g., fingers, ears, or 
toes), including the more commonly recognized injuries described in the following 
subsections. 

K.2.1.1 Chilblains. Chilblains is a chronic condition affecting the skin and' 
peripheral capillary circulation, resulting from prolonged exposure of the bare 
skin, primarily in the extremities, to temperatures at or below 60°F. The best 
method of preventing and treating chilblains is to cover and protect the skin, 
thereby avoiding prolonged exposure to the cold. 

K.2.1.2 Frostbite. Frostbite is freezing of the hands, feet, ears, and exposed 
parts of the face as a result of exposure to very low temperatures. Frostbite 
occurs when ice crystals form in the fluid in cells of the skin and tissue. As 
long as blood circulation remains good, frostbite will not occur. 

There are three stages of frostbite: incipient frostbite (frostnip), superficial 
frostbite, and deep frostbite. The classification depends on severity and can 
range from incipient frostbite (frostnip), which affects the skin; to superficial 
frostbite, which involves the skin and the tissues immediately beneath it; to deep 
frostbite, which is much more serious with damage that may affect deeper tissue 
and even bone. 

symptoms. Symptoms for each of the three stages of frostbite are described as 
follows. 

. Frostnip. Skin first turns red and then later becomes pale or waxy 
white. There may be tingling, stinging, aching, an uncomfortable 
sensation of coldness or numbness, or no noticeable symptoms. 

. Superficial Frostbite. The skin turns white or gray-white and is 
waxy in appearance. It is firm to touch (i.e., does not move 
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TABLE K-l 
COOLINQ POWER OF WIND ON EXPOSED FLEW EXPRESSED 

AB AN EQUIVALENT TEHPERATURr. (UNDER CALM CONDITIONS) 

JfKALTIl AND SAFETY PLAN 
PART II 

ESTIMATED ACTUAL TEMPERATURE READING (OF) 

WIND 8PEED 50 40 30 20 10 0 -10 -20 -30 -40 -SO -60 

(in mph) EQUTVALBNT CUILL TEMPERATURE -- < "F) 

calm 50 40 30 20 

5 48 37 27 16 

10 40 28 16 4 
15 36 22 9 -5 

20 32 18 4 -10 

25 30 16 0 -15 
30 28 13 -2 -16 
35 27 11 -4 -20 

40 26 10 -6 -21 

(Wind speeds groatar 

than 40 mph have little 

additional effect.) 

LITTLE DANGER 

In <hour with dry skin. 
Maximum dvnger of 
faloe eenue of eecurity, 

10 0 -10 -20 1 -30 -4Q -50 -6 
I 

6 -5 -15 -26 . -36 -47 -57 -6 

-9 , -24 1 -33 -46 -58 -70 -83 -9 

-74 -88 -104 -118 -13 

-79 -94 -109 -125 -14 

-82 -98 -113 -129 -14 

-85 -100 -116 -132 -14 

4 -18 -32 -39 

~- 

-45 -53 

-29 -44 -59 

-33 -48 -63 

-35 -51 -67 

a -37 -53 -69 

I 
INCR&ABING DANGER 

Dsn8er from freezing of 
exposed flesh within 1 
minute. 

GREAT DANGER 

Fleuh may freeze within 
30 seconds. 

I 
. . . _ Trencbfoot and immereion foot may occur at any posnt on this chart. 

Source t Devoloped by U.S. Army Reeasrcb Inotitute of Enviconmental Hedicine, Natick, Hansachusetts. 

3.88.94T 



easily) and the tissue beneath the skin is soft and resilient. There 
is a lack of sensation in the area. 

. Deep Frostbite. The tissue is pale, 
blisters and swelling. 

cold, and solid with possible 

to deep frostbite. 
The hands and feetare especially susceptible 

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the 
application ofbodyheat, which shouldbe appliedbefore the affectedareabecomes 
numb. If frostnip affects your fingers and hands, 
of your chest or in your armpits, 

place them against the skin 
To warm your face, hold a mitten or scarf over 

the lower part of your face and breathe into it. 
Do not rub affected areas. 

Thaw frozen spots immediately. 

Superficial frostbite usually responds to the application of body heat, as 
described previously. If the skin does not respond to body heat or if it 
resembles the early stages of deep frostbite, 
listed in the following paragraphs. 

follow the emergency treatments 
DO NOT rub affected areas. 

For deep frostbite, if possible, the injured person should be taken to a heated 
shelter to avoid further frostbite. If it can be done without the danger of 
further frostbite, remove all constricting items (e.g., boots, gloves, and socks) 
from the injured area. RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, 
warm the extremities in a carefully controlled water bath (104 to 106°F) until 
tips of the fingers or toes turn pink and feeling is restored. If a water bath 
is not available, either apply wet packs (100 to 112°F) to the person's body, or, 
gently wrap frostbitten area in blankets or some other warm material. 

DO NOT attempt to thaw the affected parts by exercising them or heating them in 
front of an open fire, heat lamp, radiator, or stove. The person could receive 
a heat injury as a result of sensation loss. 

DO NOT use snow to thaw frostbite. 
affected areas. 

DO NOT rub, massage, or use pressure on the 
Keep the frostbitten parts elevated if possible. Watch to see 

if CPR is necessary. Give the victim warm drinks such as tea, coffee, or soup. 
DO NOT GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as soon 
as possible, but only after they are warmed. DO NOT allow a person with 
frostbitten feet to walk; walking may cause additional damage. 

Medical Treatment of Frostbite. 

. FrostniR. Usually does not require medical care. 

. Superficial Frostbite. Blisters may require medical care. 

. Deen Frostbite. EARLY MEDICAL TREATMENT IS URGENT! Transport the 
victim to medical care facilities at once. 

Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier 
stages than to thaw and take care of badly frozen flesh. 
against frostbite, 

To protect the body 
the following precautions should be taken: 

. Wear enough clothing to protect against the cold and wind. 
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. Wear warm gloves and boots. /c-x 

. Pull a scarf or jacket flap over the lower part of the face or pull 
a hood tightly around the face. 

l Occasionally exercise the face, fingers, and toes to keep them warm 
and to detect any areas that may have become numb. 

. Crew members should watch each other closely, especially the face, 
for signs of frostbite. 

K.2.1.3 Immersion Foot. Immersion foot (formerly called trenchfoot) is a cold 
injury resulting from prolonged exposure to near-freezing temperatures when 
standing or walking on wet or swampy ground. 

Sy-mDtoms. In the early stages, the feet and toes are pale, cold, numb, and stiff, 
and walking is difficult. If preventive action is not taken, the feet will swell 
and ache; in extreme cases, this may result in irreversible damage to the tissues 
of the foot or leg. 

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub or 
massage. If necessary, clean feet carefully with soap and warm water, then dry, 
elevate, and expose to warm but not hot air. 

Prevention of Immersion Foot. Because the early stages of immersion foot are not 
painful, crew members must be constantly on the alert and check feet often when. 
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear ;- 
and changing socks frequently because perspiration, trapped inside waterproof 
boots or heavy footgear, can contribute to immersion foot symptoms. Avoid 
standing in wet areas. If feet get wet, dry them as soon as possible, warm them 
with your hands, then use foot powder, and change to dry socks. If you cannot 
change wet boots and socks, exercise your feet frequently by wriggling your toes 
and moving your ankles. Never wear tight boots. 

K.2.2 Systemic Cold Injuries 

Systemic injuries are those that affect the entire body system. Severe body 
cooling, known as systemic hypothermia, can occur at temperatures well above 
freezing. Hypothermia, which can be fatal, is the progressive lowering of body 
temperature accompanied by rapid, progressive mental and physical collapse. A 
large percentage of wilderness deaths are the result of hypothermia. 

Hypothermia is caused by exposure to cold, and is aggravated by moisture, cold 
winds, fatigue, hunger, inadequate clothing or shelter, andexcessive perspiration 
from strenuous exercise followed by too rapid cooling. 

Hypothermia often occurs between temperatures of 30 to 50"F, which most people 
believe are not dangerous. Crew members should be alert for symptoms of 
hypothermia, especially when temperatures are dropping rapidly or when they must 
work in rain, snow, or ice. 

Hypothermia may occur on land or following submersion in even moderately cold 
water (i.e., 65°F or lower). On land, hypothermia may take a full day or more 
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of exposure to develop; however, if the conditions are extremely severe, death 
may occur within a few hours of initial symptoms. 

In cold water, death may seem to be from drowning; in reality, it is usually the 
result of hypothermia. In water, 
to 1.5 minutes, 

skin and nearby tissues chill very fast; in 10 
the temperature of the heart and brain may drop. When the core 

(i.e., internal body) temperature reaches 90"F, unconsciousness may occur; 
body temperature drops to 80"F, heart failure is possible. 

when 

K.2.2.1 Symptoms. In the early stages of hypothermia, the body begins to lose 
heat faster than it can be produced, making an effort to stay warm by shivering. 
When the body can no longer generate enough heat to overcome heat loss and the 
energy reserves of the body become exhausted, body temperature begins to drop. 
This affects the ability of the brain to make judgments and also results in loss 
of muscular control, 
increasingly severe, 

As the body temperature drops, hypothermia symptoms become 
as shown in the following table: 

SYMPTOMS OF HYPOTHEFMA APPROXIMATE 
CORE TEMPERATURE 

= 

Person is conscious, alert with increased respi- 
ration. Shivering may become uncontrollable as 
core temperature nears 95 OF. 

Above 95O 

Person is conscious but disoriented and apa- 95O to 9OoF 
thetic. Shivering is present but diminishes as 
temperature drops. Below 92OF, respiratory 
rate gradually diminishes and pupils being to 

? dilate. 
. . . . 

Person is semiconscious. Shivering is replaced 
by muscular rigidity. Pupils are fully dilated at 
about 86OF. 

900 to 86OF 

Unconscious: diminished respiration. Below 86OF 

Barely detectable or nondetectable respiration. Below 80°F 

K.2.2.2 Emergency Treatment of Hypothermia. 
and warmth as rapidly as possible. 

Move hypothermia victim to shelter 

may be all that is needed. 
In very mild cases, dry clothing and shelter 

Gently remove all of the victim's wet clothing (so 
energy is not expended by warming and drying wet clothing) and replace it with 
a dry set. Give the person something warm to drink. DO NOT GIVE ALCOHOLIC 
BEVERAGES. 

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL EMERGENCIES. PROVIDE 
EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm bath (with the water kept between 105" 
and 110°F) is the most effective way of warming a victim of hypothermia. NEVER 
put an UNCONSCIOUS VICTIM in a bathtub. 

If it is not possible to give the person a warm bath, use one of the following 
ALTERNATE METHODS: 
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. Wrap warm moist towels (or other fabric) around the victim's head, 
neck, sides, and groin. As the packs cool, rewarm them by adding 

i"-""* 

warm water (approximately 105°F). Check the temperature of the water 
with your elbow or the inside of your arm; it should be warm but not 
hot. 

. If you are at a remote outdoor location and cannot use the other 
method, make a "human sandwich" by placing the unclothed victim in 
a sleeping bag (orbetweenblankets) with two other undressed persons 
to provide body-to-body heat transfer. THIS WILL SAVE LIVES. 
Additional sleeping bags or blankets can be placed over and under the 
victim. 

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat 
unless it is to protect against any further heat loss before treatment canbegin, 
or you need to go for help and there is no other alternative. 

Continue treatment once the victim has stabilized. Give warm lit;:lids and 
nourishing food if the person is conscious. Check the person for symptoms of 
frostbite and if necessary, give treatment. 

Handle the patient gently and do not allow him or her to walk. Exertion can 
circulate cold stagnant blood from extremities to the central body and cause 
"after-drop," in which the patient's core temperature drops below the level that 
will sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP. 

, 
K.2.2.3 Medical Care for Hypothermia. HYPOTHERMIA IS A SEVERE EMERGENCY. GET ,-x 
MEDICAL TREATMENT AS SOON AS POSSIBLE. Even persons with mildhypothermia should 
see a doctor. 

K.2.2.4 Prevention of Hypothermia. In cold weather, never go into the field 
without wearing adequate clothing. Take a complete change of warm clothes and 
one or two extra pairs of socks (in plastic bags). Wear or carry a windproof, 
water-resistant outer jacket and, in rain or snow, wear adequate raingear. 

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or 
immersion in water, change it as soon as possible. If you start to shiver in a 
prolonged or violent way, seek shelter at once. Shivering may produce heat but 
it also uses up energy. Violent shivering may be an early sign of hypothermia. 

Avoid accidental immersion in water. Practice boat safety and learn cold water 
survival techniques. If you fall into water and you are not very close to shore, 
remain quiet. Keep your head out of water, climb onto the boat, or hold or climb 
onto any other object that will support you and keep you up out of the water. 

K.2.3 Safety/First Aid Equipment 

Inviewof the causes, results, and appropriate treatment of coldweather injuries 
discussed previously, as a minimum, the following safety equipment should be 
included during cold weather operations: 

. extra clothing for all personnel 

. blankets and/or sleeping bag 
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. high-energy food and drinking water supply 

toboggan 

. tow ropes 

In extreme cold conditions, add the following safety items: 

. electric blanket (if an electrical source is available) 

. portable emergency generator (with fuel; oil, and cords) 

. space heater and fuel 

K.2.4 General Winter Operations 

Cold weather conditions can severely affect winter operations. The Site Manager 
and HSO must plan work schedules and project tasks accordingly. 

K.2.4.1 Preliminary Assessment. If youwillbe working outdoors in coldweather, 
assess the local weather conditions through the news media (i.e., radio, 
television, and newspapers) to determine whether work should progress and/or the 
amountofpreparationneeded. Carefully consider questions such as the following: 

. What are the typical wind and weather conditions for the period in 
which you will be working? . 

. Are the areas in which you will work sheltered or open to the wind? 

. Is there a place nearby for periodic warming breaks? Can you obtain 
or heat warm food and beverages there? Is there a source of drinking 
water? 

. Are there ways to minimize the length of time that crew members will 
have to work outdoors in the cold? 

. If you use a vehicle for a warming area or will use a heater in a 
closed room, how can you ensure there is adequate ventilation to 
prevent carbon monoxide poisoning? 

K.2.4.2 Scheduling. Wherever possible, try to schedule work during the least 
severe weather, Rotate crew members to keep cold exposures short and allow 
sufficient time for frequent warming breaks. Remember that workers in heavy 
clothing often need more time to complete the tasks and may become fatigued more 
easily. Be aware that operations may have to be discontinued if winds increase 
or the temperature drops. 

Because winter days are short, scheduling should allow time for taking care of 
equipment and supplies before nightfall. Once it becomes dark, it is more 
difficult to gauge terrain, and temperatures are likely to drop. 

K.2.4.3 Site Access. Snow and ice could make travel on ,site access roads 
impossible, or treacherous at best. Personnel should not be allowed to work on- 
site if conditions could severely hamper the arrival or departure of emergency 
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vehicles. If the route to off-site medical facilities is blocked by snow or ice, 
an otherwise minor injury could result in a major medical emergency. If 
conditions warrant, the following provisions should be made: 

. snow removal/plowing services for site access roads 

. a dependable, four-wheel-drivevehicle available 
for transporting an injured person to an off-site medical facility 

. sleeping bags, blankets, a food supply, and water kept on-site in the 
event a sudden storm requires personnel to remain overnight 

The HSO is responsible for deciding when weather conditions make site access 
unsafe, thereby requiring work to stop until conditions improve. 

K.2.4.4 Equipment and Supplies. Obtain equipment and supplies that will help 
prevent cold stress and will help in the treatment of cold stress disorders. 
Required equipment includes a reliable ambient temperature thermometer, a wind 
gauge, and a windchill chart. If the site is potentially windy due to a lack of 
natural or manmade windbreaks (e.g., trees, valleys, and structures), try to 
provide means of shielding workers from the wind. If working at a remote 
location, carry extra food and water because hunger and dehydration contribute 
to cold stress. If possible, make provisions for hot food andbeverages. Ensure 
that emergency communication equipment is available and operational for crew 
members working in the cold, at heights, or in remote locations. 

Close attention must be given to the effects of cold weather on field equipment. 
Batteries can be severely affected by cold resulting in disabled radios, air 
monitoring equipment, sampling pumps, andvehicles. A supply of fresh batteries, 
a sufficient number of charging units, and a set of automotive jumper cables 
should be maintained on-site. In addition, the electronics in many field 
instruments such as PI, LEL, and oxygen meters, as well as the chemical reactions 
in detector tubes (e.g., Draeger tubes) can also be adversely affected by the 
cold. The manufacturers' literature must be consulted for minimum operating 
temperatures. 

If at all possible, monitoring well sampling tasks should not be scheduled during 
coldweather. These tasks generally require the use of relatively delicate pumps; 
long, uninsulated stretches of tubing; and significant quantities ofdecontamina- 
tion solutions. Unless considerable effort is expended to prevent pumps, hoses, 
decontamination solutions, and sample containers from freezing, attempting to 
sample monitoring wells in cold weather may be counter- productive. Portable 
shelters should be considered if cold weather sampling is necessary. 
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APPENDIX L DECONTAMINATION 

ABB-ES PROCEDURES 

L.1 PERSONNEL DECONTAMINATION 

Decontamination procedures are followed by all personnel leaving hazardous waste 
sites. Under no circumstances (except emergency evacuation) will personnel be 
allowed to leave the exclusion and contaminant reduction zones prior to 
decontamination. A typical personnel decontamination station is shown in 
Figure L-l. 
follows: 

Generalized procedures for removal of protective clothing are as 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Drop tools, monitors, samples, 
(i.e., 

and trash at designated drop stations 
plastic containers or drop sheets). 

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

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

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

discard tape and 
, 

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

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

Remove outer garments and discard in disposal container. 

Remove respirator and place or hang in the designated area. 

Remove inner gloves and discard in disposal container. 

If the site requires use of a decontamination trailer, all pers'onnel 
must shower before leaving the site at the end of the work da:y. 

NOTE: Disposable items (i.e., Tyvek coveralls, inner gloves, and latex overboots) 
will be changed daily unless there is reason to change sooner. Dual 
respirator canisters will be changed daily, unless more frequent changes 
are deemed appropriate by site surveillance data or personnel assessment. 

Maximum and minimum decontamination layouts for PPE Levels A through C are shown 
in Figures L-2 through L-6. 
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Pressurized sprayers or other designated equipment will be available in the 
decontamination area for washdown and cleaning of personnel, samples, and 

./--% 

equipment. 

Respirators will be decontaminated daily and taken from the drop area. The masks 
will be disassembled, the cartridges set aside, and all other parts placed in a 
cleansing solution. Parts will be pre-coded (e.g., #l on all parts of Mask *l). 
After an appropriate time in the solution, the parts will be removed and rinsed 
with tap water. Old cartridges will be marked to indicate length of use (i.e., 
if it is possible to evaluate the remaining utility of the cartridge), or 
discarded in the contaminated trash container for disposal. In the morning, the 
masks willbe reassembled andnew cartridges installed, if appropriate. Personnel 
will inspect their own masks and readjust the straps for proper fit. 

L.2 SMALL EQUIPMENT DECONTAMINATION 

Small equipment will be protected from contamination as much as possible by 
draping, masking, or otherwise covering the instruments with plastic (to the 
extent feasible), without hindering operation of the unit. For example, the PI 
meter can be placed in a clear plastic bag to allow for reading the scale and 
operating the knobs. The PI meter can be partially wrapped, keeping the sensor 
tip and discharge port clear. 

The contaminated equipment will be taken from the drop area and the protective 
coverings will be removed and disposed of in appropriate containers. Any dirt. 
or obvious contamination will be brushed or wiped with a disposable paper wipe. f---t 
The units can then be taken inside in a clean plastic tub, wiped off with damp 
disposable wipes, and dried. The units will be checked, standardized, and 
recharged as necessary for the next day's operation, and then prepared with new 
protective coverings. 

L.3 HEAVY EQUIPMENT DECONTAMINATION 

It is anticipated that drilling rigs andbackhoes will become contaminated during 
borehole and test-pitting activities. They will be cleaned with high-pressure 
water or steam, followedby a soap and water wash and rinse. Loose material will 
be removed with a brush. The person performing this activity will usually be at 
least at the level of protection used during the personnel and monitoring 
equipment decontamination. 

L.4 DISPOSAL OF DECONTAMINATED MATERIALS 

All protective gear, decontamination fluids (for both personnel and equipment), 
and other disposable materials will be disposed of at each site. 

Decontamination fluids identified to be contaminated by site contaminants (i.e., 
Liqui-nox, used to decontaminate sampling equipment such as split spoons and 
groundwater sampling pumps) will be stored in DOT-approved 55-gallon drums. 
Contaminated disposable materials (e.g., gloves andTyveks) will be double-bagged 
and stored as is, or placed in DOT-approved 55-gallon drums. 

f---x 

NTC-Orl.HSP 
MVL.07.94 L-8 



APPENDIX M EMERGENCY PLANNING 



APPENDIX M EMERGENCY PLANNING 

M.l EMERGENCY MEDICAL SERVICES 

Prior to site investigation or activity on hazardous sites, nearby health 
facilities will be evaluated to determine their ability to provide for the needs 
of on-site project staff. 
coverage, 

Criteria such as emergency department physician 
decontamination capabilities, 

be evaluated. 
and available medical specialists will 

M.l.1 On-site First Aid _ ._ ,.: 1 .' : ,-,- 

An industrial first-aid kit will be provided at the work site; contents of the 
kit will be checked weekly and restocked as necessary. 
include oxygen, backboard and straps, splints, 

Other equipment may 
and a cervical collar. 

At least one person qualified to perform first aid will be present on-site at all 
times during work activity. This personwillhave earned a certificate in first- 
aid training from 'the American Red Cross or will have received equivalent 
training. Designated first aides will receive regular review training from the 
American Red Cross or the equivalent. 

An eye-wash station will be provided at the work site, as well as flushing water 
for decontamination of boots, gloves, clothing, and tools. 

M.1.2 Transportation to Emergency Treatment 

A vehicle will be available at all times to transport personnel to the hospital 
(in the event an ambulance is unnecessary or unavailable). Stretchers will be 
located at the work site to transport personnel to the vehicle. Under no 
circumstances will injured persons transport themselves to a medical facility for 
emergency treatment. 

M.2 CONTINGENCY PLANNING 

Prior to commencement of on-site activities, the HSO will review :safety 
considerations with the field crew, The HSO has overall responsibility for 
adherence to the designated safety precautions and assumes the role of on-site 
coordinator in an emergency response situation. 

All on-site personnel will be familiarized with both the primary and secondary 
route to the nearest hospital (which may be shown on a figure or a local map), 
as well as the location of the nearest working telephone or radio communication 
device. A list of emergency telephone numbers will be posted in the trailer. 

The local hospital and emergency response team will be advised in advance of the 
work to be performed. The hospital will also be briefed on the availability of 
personnel health data and technical support through Environmental Medicine 
Resources, Inc. 

Emergency communication will be required to ensure positive preplanned notifi- 
cation of emergency authorities in the event of episodes requiring initiation of 
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contingency plans. Emergency communication will include all or parts of the 
following: 

T"a 

. Coordinate with local agencies, fire and police departments, the 
ambulance service, and the hospital emergency room. 

. Establish two-way radio communication and a site alarm capable of 
warning site personnel and summoning assistance (i.e., airhorn). 

. Design an emergency evacuation plan for residents of nearby homes. 
Although evacuation is an unlikely event, as a contingency, the HSO 
will be designated as on-site coordinator and will be responsible for 
implementing the plan. The HSO will be made aware of the total 
number of households within a 2,000-foot radius. The Health and 
Safety Plan will provide the emergency contacts required and a table 
will provide a list of residences and identifiable operations in the 
area in the event that evacuation is deemed a possibility for a 
particular site. 

. Investigate possible routes of evacuation prior to any activity. 

. If an accident occurs, a copy of an accident report form, provided 
in Appendix N, should be filled out by the HSO and filed with the 
individual's supervisor, the HSM or HSS, and Human Resources. A copy 
should also be retained in the project records. 

. 
,T-+Y 

M.3 POTENTIAL HAZARDS 

Themostcommonhazards associatedwithhazardouswaste site investigation include 
(1) accidents; (2) inhalation, contact, or ingestion of hazardous materials; 
(3) explosion; and (4) fire. 

M.3.1 Accidents 

Accidents must be handled on a case-by-case basis. Minor cuts, bruises, muscle 
pulls, and the like will still allow the injured person to undergo reasonably 
normaldecontaminationprocedures before receiving direct firstaid. More serious 
injuries may not permit complete decontamination procedures to be undertaken, 
particularly if the nature of the injury is such that the victim should not be 
moved. In these cases, arrangements will be made with the medical facility and 
transporter to allow them to take proper precautions. The nature and degree of 
surface contamination at a site is generally low enough that emergency vehicles 
could reach the victim on-site without undue hazard. However, if on-site access 
is limited, accident victims may be transported by ABB-ES personnel trained for 
this response to a point accessible by an ambulance. 

M.3.2 Contact and/or Ingestion of Hazardous Materials 

Properly prescribed and maintained protective clothing and adherence to estab- 
lished safety procedures are designed to minimize this hazard. However, it is 
still possible that contact or ingestion of materials may occur. For example, 
puncture of a buried drum of liquid during drilling operations might cause the 
drum contents to contact personnel. Standard first-aid procedures should be 

- 
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followed. The drilling rig will have a tank of water that may be useful in some 
circumstances, particularly to flush contaminants from any exposed skin areas. 
Eye-wash bottles will also be maintained at the site for emergencies. In cases 
of ingestion or anything other thanminor contact with known substances the local 
Poison Control Center and hospital should be notified and the victim taken there 
immediately for further treatment and observation. 

M.3.3 Explosion 

The drilling crew should be keenly aware of combustible gas meter readings and 
should withdraw at any indication of imminently hazardous conditions (i.e., 
greater than 20 percent LEL). The detection of such conditions will be reported 
to local agencies for potential execution of the evacuation plan, if the situation 
is assessed to warrant such response. 

M.3.4 Fire 

The combustible gas meter also warns of imminent fire hazards at borings. The 
greatest fire hazard at the site should be recognized as handling the fluids 
(e.g., methanol and acetone) used for certain decontamination procedures. No 
smoking or open flames are allowed on-site. Carbon dioxide fire extinguishers 
will be kept at the drilling rig and in the decontamination area/field office. 
The fire department, previously informed of site activities, will be called as 
needed. 

, 
M.4 EVACUATION RESPONSE LEVELS 

Fk" Evacuation responses will occur at three levels: (1) withdrawal from immediate 
work area (100 feet or more upwind), (2) site evacuation, and (3) evacuation of 
surrounding area. Anticipated conditions that require these responses are 
described in the following subsections. 

M.4.1 Withdrawal Upwind (100 Feet or More) 

Withdrawing upwind (100 feet or more) will be required when (1) ambient air 
conditions contain greater contaminant concentrations than guidelines allow for 
the type of respiratory protection being worn (the work crew may return after 
donning greater respiratory protection and/or assessing the situationas transient 
and past); (2) a breach in protective clothing or minor accident occurs (the work 
crew may return when the tear or other malfunction is repaired and first aid or 
decontamination has been administered); or (3) the respirator malfunctions 
requiring replacement. 

M.4.2 Site Evacuation 

Evacuation of the site will be required when (1) ambient air conditions contain 
explosive and persistent levels of combustible gas or excessive levels of toxic 
gases; (2) a fire or major accident occurs; or (3) explosion is imminent or has 
occurred. 
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M.4.3 Surrounding Area Evacuation 

The area surrounding the site will be evacuated when persistent, unsuppressable 
tbxic or explosive vapors from test pits or borings (e.g., pressure release from 
punctured drum) are released, or air quality monitored at several points downwind 
assess danger to the surrounding area. 

M.5 EVACUATION PROCEDURES 

M.5.1 Withdrawal Upwind 

The work crew will continually observe general wind directions while on-site. (A 
simple wind sock may be set up near the work site for visual determinations.) 
Upon observing conditions that warrant moving away from the work site, the crew 
will relocate upwind a distance of approximately100 feet or farther, as indicated 
by the site monitoring instruments. Donning SCBA and a safety harness and line, 
the HSO and a member of the crew may return to the work site to determine whether 
the conditions notedwere transient or persistent. If persistent, an alarm should 
be raised to notify on-site personnel of the situation and the need to leave the 
site or don SCBA. An attempt should be made to decrease emissions only if greater 
respiratory protection is donned. The HSM, HSS, and client will be notified of 
conditions. When access to the site is restricted and escape is thereby hindered, 
the crew may be instructed to evacuate the site rather than move upwind, 
especially if withdrawal upwind moves the crew away from escape routes. 

M.5.2 Site Evacuation 

After determining that site evacuation is warranted, the work crew will proceed 
upwind of the work site and notify the security force, HSO, and field office of 
site conditions. If the decontamination area is upwind and more than 500 feet 
from the work site, the crew will pass quickly through decontamination to remove 
contaminated outer suits. If the hazard is toxic gas, respirators will be 
retained. The crew will proceed to the field office to assess the situation, 
where the respirators may be removed (if instrumentation indicates an acceptable 
condition). As more facts are determined from the field crew, they will be 
relayed to the appropriate agencies. The advisability and type of further 
response action will be coordinated and implemented by the HSO. 

M.5.3 Evacuation of Surrounding Area 

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

Site Name: 

Auditor: 

SEND A COPY 

GENERAL 

APPENDIX N HEALTH AND SAFETY FORMS AND DATA SHEETS 

AND SAFETY AUDIT 

Date: 

OF COMPLETED FORM TO THE HEALTH AND SAFETY MANAGER. 

HASP on-site? 

HASP completely signed off and 
approved? 

OSHA poster posted in trailer? 

Emergency telephone numbers posted 
in trailer? 

Emergency 

Emergency 

Stretcher 

First-aid 

eyewash on-site? 

shower on-site? 

on-site? 

kit on-site? 

Adequately stocked? 

Proper sanitation facilities? 

DOCUMENTATION AND RECORDKEEPING 

Only Personnel listed and approved in 
HASP on-site? 

All personnel properly trained? 

All personnel in health 
monitoring program? 

Daily field records kept by the Site 
Manager? 

Levels of PPE recorded? 

Contaminant levels recorded? 

+ Site surveillance records kept by HSO? ..,. 
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Calibration records maintained? 

Accident/incident forms on-site? 

Field team review sheets signed? 

Medical data sheets completed? 

Spare hospital directions available? 

Visitors logbook completed? 

MSDSs for chemicals on-site? 

HASP revisions recorded? 

First-aid kit inspected weekly? 

Are daily safety meetings held? 

Emergency procedures discussed during 
safety meetings? 

EMERGENCY RESPONSES 

Vehicle available on-site for 
transportation to the hospital? 

Fire extinguishers on-site? 

At least two persons trained in CPR 
and first-aid on-site at all times? 

All personnel know who is trained? 

PERSONNEL PROTECTIVE EQUIPMENT 

Proper PPE being worn as specified 
in the HASP? 

Level of PPE being worn: 

PPE adequate for work conditions? 

If not, give reason: 

Upgrade/downgrade to PPE level: 

Has facial hair that would interfere 
with fit of respirators been removed? 
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If not, willing to shave if necessary? -- 

Fit-tested within the last year? -- 

If Level B, back-up/emergency person 
suited up (except for air)? -- 

HSO periodically inspects PPE and 
equipment? -- 

PPE not in use properly stored? -- 

MONITORING EQUIPMENT 

All equipment listed in HASP on-site? -- 

Properly calibrated? 
! -- 

In good condition? v- 

Used properly? -- 

Other equipment needed? -- 

COMMENTS -- 

f-7 List: 

Monitoring equipment covered with 
plastic to minimize contamination? 

DECONTAMINATION 

Decon line set up properly? 

Proper cleaning fluid used for known 
or suspected contaminants? 

Proper decon procedures used? 

Decon personnel wearing proper PPE? 

Equipment decontaminated? 

Samples decontaminated? 

Disposable items changed twice 
a day or more often if needed? 

, 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

NTC-OdHSP 
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WORK PRACTICES YES NO -- COMMENTS 

Proper collection and disposal of 
contaminated PPE? -- 

Proper collection and disposal of 
decon fluid? 

Water available for decon? 

Buddy system used? 

Equipment kept off drums and ground? 

Kneeling or sitting on drums or 
ground not allowed? 

Personnel avoid standing or walking 
through puddles or stained soil? 

Zones established? 

If night work to be conducted, 
adequate illumination? 

Smoking, eating, or drinking in the 
Exclusion Zone or CRZ not allowed? 

To the extent feasible, contaminated 
materials handled remotely? 

Contact lenses not allowed on-site? 

-- 

-- 

-- 

-- 

Entry into excavations not allowed 
unless properly shored or sloped? 

All unusual situations on-site 
listed in RASP? 

If not, what? 

Action taken? 

HASP revised? 

CONFINED SPACE ENTRY 

All confined spaces identified? 

If not, list: 

All appropriate equipment available 
and in good working order? 

NTC-OrLHSP 
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COMMENTS -- 

Equipment properly calibrated? 
-- 

Confined Space Checklists used? 
-- 

Checklists completely and correctly 
filled out? 

-- r\ 
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:, : : .,.‘. .:.. (, %’ .,, ~‘~IQ~~RO~I=‘A& SERVICES.: INC, 
f 

! 

: .::..: ,.I ‘: ::,:-:,,:.:. : : : : 1.::: ,, ,’ : .,.. :::.:I:: :,::::*. :,: :,,, ..,.: :.:.::$z :: ::;‘; :: ,,. 1;:. ) .., .:....., .:. : ,‘: 

f-7 i Ae: Job Number: 
Location: ), 1 
Location of Accident (if different from above): 
Did injury involve ABB-ES employee?: Subcontractor?: Other?: 

P 
PERSONAL INFORMATION 

Name of Injured Person: 
Address of Injured Person: 1 , vs 
SSN: DOB: Marital Status:- 
Department: Date of Hire: 

3. LX, 8.8‘ .:r ! 
ACCIDENT INFORMATION: 

Date of Accident: 
Name of Witness: 

Time of Accident: Weather Conditions: 
Telephone No.: - 

Address: 

Accident Category: 

Severity: 

Classification of Injury: .:; ,. . . 
.:..\ 

:‘:I 

:I,, .. 

:.: :; 
;;j:,.j:::. 
. . . 

:. 

i 

2::. :::.. 

( :... : 
:: ..::: :,: 

::::.:...... 
::: :: :( 
.:. 

,j:. .., :: 

Chemical Exposure I:. Physicai Injury 0 Motor Vehicle bz Fire 
Property Damage (Iist): Other: 

. 
.,_. ‘_ _j_ 3 ,,._ 

.:._ 
Medical Treatment ’ .T Non-disabling .;i;( DisabIing a cl 
Estimated Amount of Property Damage: 

[I Fatality 

Heat Burns 
Chemical Burns 
Radiation Burns 
Toxic-Respiratory 
Toxic-Demal 
Toxic - Ingestion 
Other: 

Allergic Reaction 
Bites 
Poison Ivy 
Heat Stroke 

Cold Exposure :: . . u .‘.:. Concussion : :. 

Fracture 
Dislocations 
Nausea 
Headache 
Faint/Dizzy . 

1. .I /, 

If chemical exposure, Iist all possible contaminants of concern: 

Part(s) of Body Affected: Degree of Disability: 
Date iMedical Care Received: Emergency Service: FolIow-up Examination Needed: 
Name and Address of Medical Facility: 

Name of Attending Physician: 
d”““l: m/Time Employee went back to work: 

-5timated Number of Days Away From Work: 

Telephone Number: 
Employee on Restricted Duty? 



CAUSE OF INJURY/ACCIDENT: 

Causitive agent(s) most directly related to accident (e.,., Q object, substance, material, machinery, equipment, 
or weather): /- *- 

Were there unsafe mechanicaI/physical/environmental condition(s) at the time of the accident?: 

Did an unsafe act contribute to the accident? If yes, specify: 

Did personal factors contribute to the accident (e.g., improper attitude, tack of knowledge or ski& slow 
reaction, fatigue, inattention, or horseplay.): 

ACCIDENT PREVENTION: 

Levef of Personal Protective Equipment required in the HASP: 
Was injured using required equipment?: . If not, how did actual equipment differ from what was 
required in the HASP. Describe: 

Was personal protective equipment required in the HASP adequate for site conditions? , 
If no, what additional equipment was needed?: - ,**^I 

What can be done to prevent a re -occurrence of this type of accident? (e.,., 0 ventilation, machine modification/ 
guarding, modification of work practices, or additional training.): 

. 

NARRATIVE: 

Provide a detailed description of how and why the accident occured. Indude objects, equipment, tools, 
circumstances of assigned duties, weather, etc. Be specific.: 

Signature of Preparer: 
Signature of Site Manager: 

Date: 
Date: 

SEND A COPY OF THE COMPLETED FORM TO THE MANAGER. HEALTH AND SAFIXY - PORTLAND. ME. 



for he&h and safety at a site. This list does not inchxdfz mmito* equipmcnl. decoxxtmimtion 

txpiprncnt, or pcnonal htalth and safety equipcat (e.g., n=spirstors, tyveks, 3nd boots). 

I.‘:. ..I . . . ..: ._. . . . . . . L-. -. . .._ ‘1 
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-+-- Monsanto 
X.h.2 TRXSODIUM'pHosp~TE 

MATERIAL SAFETY DATA? ii,- - 1. 
, : <- . 

, ^... l.-. . . . . l_, ,.~ ., . : /: . Tage10f3 -. e., . . - 7 - 
MOSSANT-0 PRODUCi NAME 

TRISODIUM PHOSPHATE 1 

.._ . :..* : a’ :. . . . 
. . . . . . . 

. . ’ “>” ’ MON$4NTO COMPANY . . . -, :. ‘. *.: . 800.N. LINDBERGH 8lVD. 
. . . t. ST. &Ours, MO 53167 ‘.i. ., 

\ CRYSTALLINE * ) 

PRODUCT 1DENTlFlCATION ..-. . . 
Synonyma: JSPG Trk+an ~ophosphate; :. Sodi~~m phosphm,. @basic;. 

._. 
Chemical Formula: 

.Phosphonc acrd, tri+ium sak Tr+cfiurneptt~~ yyw 

:.Na,PO,-12H,G1/4 NaOH (approxima&) .- -: . . -7-l 

. 
; .,. * . . - 

CAS No.: . 
. 

DOT Proper Ship@g * 
Name: 

: 
. : 

_ --.. . __ -u-. . . . -.-. . . _ 

DOT bbel(s): Not Appleable ..T: ‘) ., . . . . . .- ., . 

TSin,ca hydrated marariais. could not be .repofiad .‘o 
PbSphate GystaJline was rapt~ad as anhydrous tith; 

- 
. . -. -._ . . .*... e..-.-. . ..-*-.,- ._.. ..B . . . _ 

WARtiNE STATEMENTS ” 
;. . 

_.._ . ..;‘:‘ . :, .‘,,l~~~.~‘.:~.~.:,‘.~~‘, r: . . .- 
‘* 1a ‘.. 

-:. :,, 
C#iqjGEpQ _ -&-F,,~ . : :_ ,: ~ I I 

-- 
CAUSEsEYEauRNs : : . I . .*> . .. '.. 
CAUSES SKIN JRRITATION 

: : . .-. f -. _w... 
. . . ‘. .- ” ..:. . . 

,_.I ,,I “, ., ,,..,;. .; $’ 
.PRECAUTfONARY MEASURES .:r : :. : -... : > ;;:‘. . ,.:.: . : . +. .- ... , 
Do not get in eyes, on skin, on dothing. ;. r- : b . . . : i 
Avoid breathing dust, . . ;:r., . . .i 
Keep container cfoskd. :: .**, - . . 

_. . . . . . . ,__ ;.; 

us8 with adequate ventilation. 
Wash thoroughfy a&r handling. 

EMERGENCY AND FIRST AID PROCEDURES l j i--; f ‘.-- 
‘._ 1 

+* FIRST AID: IF IN EYES, immediately flushwith plenty Of b)@ftr fy $ile*ast 15 minutes. 
Call a physician. . . . . .’ . ‘. , ; c.: ..z., 

IF ON SKIN, immediately flu?: w&h plenty. pf wata!..qe_mP~s cona@m &aiq. . ::*: 1. . - :- 1 + ,. : l’ 
Wash clashing before rausa. a, . . “: .!_ :; 2;: ;.+ ? ‘. . ...:. 4 2; :.;..,-‘., n(’ .-,. : . _ :. . - ,:. . . 2 

. I 
. . ..- C-4048 /aa 



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

of empioy&ent free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employers must 
comply with occupational safety and health standards issued under 

___--_ -----r-, ____ -__ __-- r-------- -----, ---- __-- ____ 

standards, rules, regulations and orders issued under the Act that 
apply to their own actions and conduct on the job. 

The Occupational Safety and Health Administration (OSHA) 
of the U.S. Department of Labor has the primary responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safetv and Health Officers conduct 

representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 
of employees concerning safety and health conditions in the 
worknlace. 

with the nearest OkA office requesting & inspection g they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or 
discriminated against in any way for tiling safety and health 
complaints or for otherwise exercising their rights under the Act. 

Employees who believe they have been diiminated against 
may tile a complaint with their nearest OSHA of&e within 30 days 

a citation alleging such violations will be issued to the employer. 
Each citation will specify a time period within which the alleged 
violation must be corrected. 

The OSHA citation must be prominently displayed at or near 
the place of alleged violation for three days, or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

---- ---- r-- _--- --- . ..-.---.__ - ___ ---r--i --- 

of up to $7,ooO for each serious violation and for optional penalties 
of up to $7,000 for each nonserious violation. Penalties of up to 
$7,000 per day may be proposed for failure to correct violations 
within the proposed time period and for each day the violation 
continues beyond the prescribed abatement date. Also, any 
employer who willfully or repeatedly violates the Act may be 
assessed penalties of up to $70,000 for each such violation. A 
violation of posting requirements can bring a penalty of up to 
$7,ooo. 

There are also provisions for criminal penalties. Any willful 
violation resulting in the death of any employee, upon conviction, 
is punishable by a fme of up to S250,OOO (or SSOO,OC@ if the 
employer is a corporation), or by imprisonment for up to six 
months, or both. A second conviction of an employer doubles the 
possible term of imprisonment. Falsifying records, reports, or 
applications is punishable by a fine of $10,000 or up to six months 

efforts-by laboiand management, before an OSHA inspection,-to 
reduce workplace hazards voluntarily and to develop and improve, 
safety and health programs in all workplaces and industries. 
OSHA’s Voluntary Protection Programs recognize outstanding 
efforts of thii nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control employee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. 
Also, your local OSHA office can provide considerable help and 
advice on solving safety and health problems or can refer you to 

---_- ____ ___ -------,‘--. --- ____-_..__ p __--_- --- ___ 
improving safety and health management is available to employers, 
without citation or penalty, through OSHA-supported programs in 
each State. These programs are usually administered by the State 
labor or Health department or a State university. 

POSTlNG INSllZUCTIONS 
Employees in States operating OSHA approved State Plans should 
obtain and post the State’s equivalent poster. 

Under provisions of Title 29, Code of Federal Regulations, Part 
1903.2(a)(l) employers must post this notice (or facsimile) in a 
conspicuous place where notices to employees are customarily 
posted. 

s---N. 
, x 

More Information 
Additional information and 
copies of the Act, specific 
OSHA safety and health stan- 
dards, and other applicable 
regulations may be obtained 
from your employer or from the 
nearest OSHA Regional Office 
in the following locations: 

Atlanta, Georgia 
Boston, Massachusetts 
Chicago, Illinois 
Dallas, Texas 
Denver, Colorado 
Kansas City, Missouri 
New York, New York 
Philadelphia, PennsytMnia 
San Francisco, California 
Seattle, Washington 

(404) 347-3573 Washington, DC. 
(617) 5657164 1991 (Reprinted) 
(312) 353-2220 OSHA 2203 
(214) 767-4731 
(303) 844-3061 
(816) 426-5861 
(212) 337-2378 Lynn Martin, Secretary of Labor 
(215) 596-1201 us, Department of Labor 
(415) 7446670 Occupational Safety and Health Adminiitration 
(206) 4424930 

To report snspaetad fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health 
emergacies, such as toxic waste in the workplace, call OSBA’s 24-hour hotlinez l-800-321-OSEA. 



SEND A COPY OF COMPLEXED FORM TO THE =TX AND SAFER .MANAGER 

I. 

3 -. 

3. 
4. 
s. 

6. 

7. 
8. 
9. 

Safay meeting kid mday? 
Emcrgcn~ proctdurm diectzssaI during safety meeting? 
Vchidc available on-site for transportation to the hospital? 
At least two ptteons train& in CPR and fmt-aid on-sire? 
PropmPPEbeiiwornasqecifWintbeHASP7 
LmeI of PPE beii worn: 
PPE adequate for work conciitions? 
If nol, give mason: 
&made/downerade to PPE hzvd: 

.” 

If Level B, back-uplcmexgency persun suired up (except for Bit)? 
Monitoring equipmerrtcaIib~? 

I I 
I 

10. Monitoring q&ment uaai prop&y? 
1 I. oecr mcmitoTing cqlipnmt nccricd? 

. 12. Monitoting uluipmcnt covd WiIh pbic to - cDn&mmh ‘Oil? 
13. Dccon kc set up pro&y? 
14. Proper dear@ fluid used for known or suqcctcd curi-7 
15. Proper de-con procrdlves used? 
16. Deem pcrsonnei wearing proper PPE? 
17. Equipmmt decontaminatai? 
18. SaDlpiec dksmllamina~? 
19. Diiosabic items changed twice a day or more often if neded? 
20. Proper zo&ction aud disposll of ammimed PPE? 
21. Proper co&criou and disposal of dcam fluid? 
22. Buddy .oystun used? 
23. Eqipmcnx kpt off dre and grourpd? 
24. Kncelii or sittiq on drums or grourxl not aUowed? 
25. Person& avoid standing or walking ‘&rough puddlef or etain& 6037 
26. 2bnc.s establiib&? 
27. If n&t work IV be amduced. adequate iIluminatioa? 
28. Smoking. e&g, vr drinking in the Exdusion Zone or CR2 not dod? 

29. To the extent fcasibic, am arnina& materiais ha&a3 remotely? 
30. &try into excavations not aliomed unless properly shored or sloped? 
3 1. AU unUSual SiXNions on-site iisrod in HASP? 

If not. w?m? 
Action taken? 
HASP tcviwd? 

32. Al CQIlFumi spaces idenririei? 
If not. list: 

33. Confmed Spaa Cbc&iists *&? 
34. confii spacr: chccwists axnpletciy and corrccdy fged out? 

1 I Ii 

1 I 
i 

ALL DEFICIENCIES MUST BE CORRECTED &fMEDIATELY! -. 
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APPENDIX 0 RESPIRATORY PROTECTION PROGRAM 

0.1 INTRODUCTION 

This program was developed to govern 
protective devices by ABE-ES personnel. 

the selection and use of respiratory 
The program is intended to com:ply with 

OSHA requirements as set forth in 29 CFR 1910.134(b). The scope of this program 
is limited to activities related to field investigations of potentially hazardous 
waste disposal sites. 

0.2 PERSONNEL REQUIREMENTS 

All personnel assigned to field activities at hazardous or potentially hazardous 
locations are currently required by ABB-ES's health and safety policies to be 
enrolled in the corporate health monitoring program. 
involves spirometry, 

Part of this program 

may be assigned to 
a measure of the respiratory system status. No personnel 
the use of or may withdraw from stock any respiratory 

protective device without a physician's certification that use of the device will 
not be injurious to health. Psychological limitations (e.g., claustrophobia) are 
also considered in personnel assignments. Training in the use of the selected 
device and fit testing, as described herein, are also required. 

Personnel will not be assigned duties that require a respirator when facial hair, 
skullcaps, or eyeglasses will interfere with a proper fit. 
not be worn with any respiratory protective device. 

Contact lenses may. 
Eyeglass frames that fit 

inside the respirator facepiece are provided as necessary. 

0.3 APPLICABLE EQUIPMENT 

ABB-ES maintains the following respiratory protective equipment: 

. full-face chemical/mechanical air-purifying respirators 

. SCBA 

. full-face airline-supplied breathing apparatus 

. S-minute escape air supply 

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

Selection criteria are presented 
training is required in the use of each type of equipment before 

drawing from stock. 

0.4 PERSONNEL TRAINING 

Training of personnel in the proper use 
equipment is 

and care of respiratory protective 

n 
considered essential to the success of the program. 

encompasses the following topics: 
Training 

NTC-OrLHSP 
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. respiratory protection principles 

. selection of appropriate equipment 

. use of equipment 

. maintenance of equipment 

. fit testing 

Information regarding each topic is presented as standard respiratory protection 
procedures in the corporate health and safety program manual. 

0.5 PROGRAM ADMINISTRATION AND DOCUMENTATION 

Administration of the ABB-ES Respiratory Protection Program is the responsibility 
of the HSM, and includes the following: 

. respirator selection 

. personnel training 

. fit testing 

. respirator maintenance , 
/ ->* 

. documentation 

. program evaluation and improvements 

. personnel pulmonary testing and certification 

Fit testing and respirator maintenance is performed by the equipment manager of 
ABB-ES's Sample Control and Staging Center in Portland, Maine, and designated, 
trained employees at the other offices. All fit-testing and respirator 
maintenance is conducted under the administration of the HSM. Major maintenance 
is performed by manufacturer-certified technicians only. Personnel training in 
respiratory protection is one aspect of the HSM's ongoing personnel training 
programs. Program evaluation is a dynamic process, occurring each time a project 
HASP is prepared. 

Medical supervision of personnel occurs as part of the ABB-ES health monitoring 
program, also administered by the HSM. Medical surveillance is required for all 
personnel assigned to hazardous or potentially hazardous site activities. 

Documentationofthevarious elements of the ABB-ES respiratoryprotectionprogram 
is achieved through several media, as follows: 

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

. Documentation of personnel training is maintained in both hardcopy 6-3 

and computerized files. 

NTC-Orl.HSP 
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. Documentation of medical surveillance is achieved indirectly by 
maintaining a list‘of enrolled employees in the health monitoring 
program, and directly through physician certification of personnel 
allowed to be assigned respiratory protective devices. 

. Using the appropriate form, documentation of fit-testing is 
maintained on file with the equipment manager of the Sample Control 
and Staging Center and with the HSM or designee. 

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

. Respirator inspection and maintenance records are created and 
maintained by the equipment manager for each respirator, SCBA, and 
escape respirator. 

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

0.6 INSPECTION, MAINTENANCE, AND STORAGE 

0.6.1 Introduction 

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

. inspection for defects (including a leak check) 

. cleaning and disinfecting 

. repair as required 

. proper and sanitary storage of equipment 

0.6.2 Inspection for Defects 

The most important part of a respirator maintenance program is continual 
inspection of the devices. If properly performed, inspections will identify 
damaged or malfunctioning respirators before they can be used. Two types of 
inspections will be performed: (1) while the respirator is in use, and (2) while 
it is being cleaned. Because the use and cleaning will be performed primarily 
by the same personnel, these inspections may become concurrent. 

NTC-Orl.HSP 
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0.6.3 Frequency of Inspection F--x 

OSHA requires that "All respirators be inspected before and after each use," and 
that those not used routinely (i.e., emergency escape and rescue devices) "shall 
be inspected after each use and at least monthly...." Obviously, emergency escape 
and rescue devices do not require inspection before each use. 

0.6.4 Inspection Procedures 

Respirator inspection will include checking of the following: 

. tightness of the connections 

. facepiece 

. valves 

. connecting tubes 

. canisters, filters, or cartridges 

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

0.6.5 Field Inspection of Air-purifying Respirators 

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

1. Examine the facepiece for: 

. excessive dirt 

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

. inflexibility of rubber facepiece (stretch andkneadto restore 
flexibility) 

. cracked or badly scratched lenses in full facepieces 

. incorrectlymounted full facepiece lenses, or broken or missing 
mounting clips 

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

2. Examine the head straps or head harness for: 

. breaks 

. loss of elasticity 

. broken or malfunctioning buckles and attachments .A* . excessivelyworn serrations onheadharness, which might permit 
slippage (full facepieces only) 

NTC-OrI.HSP 
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3. Examine the exhalation valve for the following after removing the 
cover: 

. foreign material (e.g., detergent residue, dust particles, or 
human hair under valve seat) 

. cracks, tears, or distortion in the valve material 

. improper insertion of the valve body in the facepiece 

. cracks, breaks, or chips in the valve body, particularly the 
sealing surface 

. missing or defective valve cover 

. improper installation of the valve in the valve body 

4. Examine the air-purifying element(s) for: 

. incorrect cartridge, canister, or filter for the hazard 

. incorrect installation, loose connections, missing or worn 
gasket, or cross-threading in the holder 

. expired shelf-life date on the cartridge or canister 
, 

. cracks or dents in the outside case of the filter, cartridge, 
or canister indicatedbythe absence of sealing material, tape, 
or foil over the inlet 

. identical cartridges if more than one are used 

0.6.6 Care and Cleaning of Self-contained Breathing Apparatus 

The proper care of SCBAs involves the following: 

. inspection for defects 

. cleaning and disinfecting 

. repair 

. storage 

The following checklist is to be usedbypersonnelwhenever they check out a SCBA. 
(Note: Any discrepancy found should be cause to set the unit aside until it can 
be repaired by a certified repairperson.) 

1. Preliminary Inspection. Check to ensure that: 

. high-pressure hose connector is tight on cylinder fittiag 

. bypass valve is closed 

NTC-Orl.HSP 
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. mainline valve is closed 

. there is no cover or obstruction on regulator outlet 

. pressure in the tank is at least 1,800 psi 

2. Backpack and Harness Assembly. 

. Straps 

visually inspect for complete set 
visually inspect for frayed or damaged straps that may 
break during use 

. Buckles 

visually inspect for mating ends 
check locking function 

. Backplate and Cylinder Lock 

- visually inspect backplate for cracks and for missing 
rivets or screws 
visually inspect cylinder hold-down strap and physically 
check strap tightener and lock to ensure that it is fully 
engaged , 

T---Y 
3. Cylinder and Cylinder Valve Assembly. 

. Cylinder 

physically check cylinder to ensure that it is tightly 
fastened to backplate 
check hydrostatic test date to ensure that it is current 
visually inspect cylinder for large dents or gouges in 
metal 

. Head and Valve Assembly 

- visually inspect cylinder for presence of valve lock 
visually inspect cylinder gauge for condition of face, 
needle, and lens 

- open cylinder valve and listen or feel for leakage around 
packing (if leakage is noted, donotuse until repaired); 
note function of valve lock 

4. Regulator and High-pressure Hose. 

. High-pressure Hose and Connector. Listen or feel for leakage 
in hose or at hose-to-cylinder connector. (Bubble in outer 
hose covering may be causedby seepage of air through hose when 
storedunder pressure. This does not necessarily mean a faulty 
hose.) ,.q, 
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yp .~, * 
. Regulator and Low-pressure Alarm 

Cover outlet of regulator with palm of hand. Open 
mainline valve and read regulator gauge (must read at 
least 1,800 psi and not more than rated cylinder 
pressure). 

- Close cylinder valve and slowly move hand from regulator 
outlet to allow slow flow of air. Gauge should begin to 
show immediate loss of pressure as air flows. Low- 
pressure alarm should sound between 650 and 550 psi. 
Remove hand completely from outlet and close mainline 
valve. 
Place mouth onto or over regulator outlet and blow. A 
positive pressure should be created and maintained for 
5 to 10 seconds without any loss of air. Next, establish 
a slight negative pressure in regulator and hold for 5 
to 10 seconds. Vacuum should remain constant. This tests 
the integrity of the diaphragm. Any loss of pressure or 
vacuum during this test indicates a leak in the appara- 
tus . 
Open cylinder valve. 
Place hand over regulator outletandopenmainline valve. 
Remove hand from outlet and replace in rapid movement. 
Repeat twice. Air should escape when hand is removed 
each time, indicating a positive pressure in chamber. 
Close mainline valve and remove hand from outlet. , 
Ascertain that no obstruction is in or over the regulator 
outlet. Open and close the bypass valve momentarily to 
ensure flow of air through bypass system. 

5. Facepiece and Corrugated Breathing Tube. 

. Facepiece 

Visually inspectheadharness for damaged serrations and 
deteriorated rubber. Visually inspect rubber facepiece 
body for signs of deterioration or extreme distortion. 
Retaining clamp properly in place, visually inspect lens 
for proper seal in rubber facepiece, and for cracks or 
large scratches. 
Visually inspect exhalationvalve for visible deteriora- 
tion or foreign materials buildup. 

. Breathing Tube and Connector 

Stretchbreathing tube andvisually inspect for deterio- 
ration and holes. 
Visually inspect connector to ensure good condition of 
threads and for presence and proper condition of "0" ring 
or rubber gasket seal. 
Perform a negative pressure test on facepiece. 

a. Don backpack and facepiece. 
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b. With facepiece held tightly to face or facepiece 
properly donned, stretch breathing tube to open 

Y--x 

corrugations and place thumb or hand over end of 
connector. 

C. Inhale. Negative pressure should be created 
inside mask, causing it to pull tightly to face. 
This negative pressure should be maintained for 5 
to 10 seconds. If negative pressure leaks down, 
the facepiece assembly is not adequate and should 
not be worn. 

6. Storage of Units. Check that: 

. cylinder is refilled as necessary and unit is cleaned and 
inspected 

. cylinder valve is closed 

. high-pressure hose connector is tight on cylinder 

. pressure is bled off high-pressure hose and regulator 

. bypass valve is closed 

. mainline valve is closed . 
A-h 

. all straps are completely loosened and laid straight 

* facepiece is properly storedtoprotectagainstdust, sunlight, 
heat, extreme cold, excess moisture, and damaging chemicals 

0.6.7 Cleaning and Sanitizing 

Any good detergent may be used, followedby a disinfecting rinse or a combination 
disinfectant-detergent for a one-step operation. Reliable, effective disinfec- 
tants can be made from readily available household solutions, including the 
following: 

. Hypochlorite solution (50 ppm of chlorine) can be made by adding 
approximately 2 milliliters of bleach (e.g., Clorox) to 1 liter of 
water, or 2 tablespoons of bleach per gallon of water. A 2-minute 
immersion disinfects the respirators. 

. Aqueous solution of iodine (50 ppm of iodine) can be made by adding 
approximately 0.8 milliliter of tincture of iodine per liter of 
water, or 1 teaspoon of tincture of iodine per gallon of water. A 
2-minute immersion is sufficient to disinfect the respirators. 

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

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

0.6.9 Drying 

The respirators may be allowed to dry in room air on a clean surface. 
also be hung from a horizontal wire, like drying clothes; however, 

They may 
care must be 

taken not to damage or distort the facepieces. 

0.6.10 Reassembly and Inspection 

To avoidcontamination, the clean, dry respirator facepieces shouldbe reassembled 
and inspected in an area separate from the disassembly area. The inspection 
procedures were discussed previously; special emphasis should be given to 
inspecting the respirators for detergent or soap residue left by inadequate 
rinsing. This appears most often under the seat of the exhalation valve, and can 
cause valve leakage or sticking. 
and all defects corrected. 

The respirator should be thoroughly in,spected 
New or retested cartridges and canisters should be 

installed, and the completely reassembled respirator should be tested for leaks. 
For SCBA devices, the facepiece should be combined with the tested regulator and 
the fully charged cylinder, and an operational check should be performed. 

0.6.11 Maintenance and Repair . 

Replacement or repair should be done only by trained, experienced persons using 
parts designed for the respirator. Besides being contrary to OSHA requirements, 
substitution of parts from a different brand or type of respirator invalidates 
approval of the device. This restriction applies particularly to maintenance of 
the more complicated devices, especially SCBA, and more specifically, regulator 
valves and low-pressure warning devices. These devices shouldbe returned to the 
manufacturer or to a trained technician for adjustment or repair. No problems 
are anticipatedinrepairingandmaintainingmostsimple respirators, particularly 
the commonly used air-purifying type. 

0.6.12 Respirator Storage 

Respirators must be stored properly to protect against the following: 

. dust 

. sunlight 

. heat 

. extreme cold 

. excessive moisture 

. damaging chemicals 

. mechanical damage 

Damage and contamination of respirators may occur if they are stored on a 
workbench; in a tool cabinet or toolbox among heavy tools, greases, and dirt; or 
in a vehicle. 
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APPENDIX P OTHER 

P.1 ILLUMINATION 

Site operations will not be permitted without adequate lighting. Therefore, 
unless provisions are made for artificial light, downrange operations must halt 
in time to permit personnel and equipment to exit the Exclusion Zone and proceed 
throughdecontaminationbefore dusk. 
to begin until lighting is adequate. 

Conversely, operationswillnotbe permitted 

P.2 SANITATION 

Provisions must be made for sanitation facilities for the site work force. At 
aminimum, the provision of toilet facilities must meet the requirements of 29 CFR 
1910.120(n), which includes one facility for less than 20 employees, or one toilet 
and one urinal for every 40 employees, up to 200; 
employees. 

then one of each for every 50 
If it is a mobile crew & they have transport readily available, the 

requirements do not apply. 

P.3 HEALTH AND SAFETY AUDIT PROCEDURES 

Regular health and safety audits will be conducted to ensure compliance with 
health and safety policy and procedures. The HSO will perform periodic audits,, 
with the goal of one audit per shift, using the health and safety audit form (see 
Appendix N). Auditing may be performed on any ABB-ES site by the HSS or the HSM, 
andwill include health and safety evaluations of all work activities. The audits 
will be an unannounced evaluation of sites selected at the discretion of ,the HSM 
or HSS, with the goal of 10 percent of active sites being subject to audits each 
quarter. 

Results of each site health and safety audit willbe summarized in an audit report 
provided to the site HSO, the Project Manager, 
charged with responsibility for the project. 

and the Operational Group Manager 
Where the audit report identifies 

deficiencies, it will be the Project Manager's responsibility to promptly 
implement corrective action. The corrective action undertaken will be outlined 
in a written report submitted to the HSS and the HSM. The HSM or the HSS will 
retain the original audit report that has been signed by the Project Manager and 
the HSO to acknowledge receipt of the audit's findings. Any mitigating comments 
submitted to the HSM or the HSS will be appended to the original report. 
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APPENDIX Q STANDARD OPERATING PROCEDURES 

Q-1 STANDARD OPERATING PROCEDURES FOR THE USE OF EXPLOSIVES IN SEISMIC 
REFRACTION SURVEYS 

Q.l.l Introduction 

This appendix lists some of the more important aspects of the purchase, transport, 
storage, handling, and use of explosives. it is intended as a general guide for 
ABB-ES personnel who may be involved in conducting seismic surveys or who may be 
overseeing or auditing such surveys. It is not intended as a stand-alone 
reference replacing appropriate federal and/or state regulations, which can be 
very specific about certain aspects regarding explosives. 

Many recent advances in computer software and hardware and hardware tecihnology 
have revolutionized data processing and interpretating in the seismic industry. 
Likewise, the recent development of sophisticated (and very expensive) truck- 
mounted energy sources that can scan a large range of frequencies for optimum 
response from deep reflecting horizons has made possible reflection surveys for 
hydrocarbon deposits to depths of up to 20 kilometers. However, for shallow 
(i.e., the upper several hundred feet) seismic refraction surveys, the best and 
most economical energy source continues to be small explosive charges detonated 
with electric blasting caps. 

A small explosive charge, as defined herein, consists of the equivalent of from* 
l/8 to 1 pound of dynamite which is primed for detonation with one or more 
electric blasting caps. The "dynamite" that ABB-ES generally uses is KINESTIK 
l/3, which consists of a powder and liquid, mixed on-site to form an explosive 
similar in performance to dynamite. Each stick (86 to a case) is equivalent to 
l/3 pound of dynamite. Before mixing, the two parts re not considered by the DOT 
to he explosive; therefore, they can be shipped, transported, and stored with no 
special precautions. In practice, ABB-ES personnel should take every precaution 
to ensure that the powder and liquid are separated while being stored for any 
length of time to prevent unauthorized access to potentially explosive materials. 

Electric blasting caps come in two configurations acceptable for seismographic 
work. The "seismograph" variety is best because of its repeatability with regard 
to delay time (i.e., the time that elapses between when the "fire" button on the 
blaster is depressed and when the blasting cap actually detonates). The other 
type is known as "instantaneous," and it has acceptable delay time characteris- 
tics. Blasting caps are graded by the federal government (and all states) a 
Class A explosive and must be handled and stored accordingly. Requirements for 
Class A explosive are discussed in the following subsection. 

4.1.2 Purchase, Transport, and Storage 

The federalgovernmenthas specific guidelines regarding the purchase, transport, 
and storage of explosives, particularly regarding interstate commerce. In 
addition, each state has developed regulations that supersede federal regulations 
if they are more restrictive. Therefore, the user must become familiar with 
federal as well as state regulations. In practice, it is unlikely that ABB-ES 
would ever,become involved in interstate activities regarding explosives. In 

J fact, it 'has been ABB-ES's practice to subcontract out-of-state blasting 
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activities to a local blaster to minimize expenses that would otherwise be /--. 
incurred in obtaining necessary permits, and to eliminate time expended to 
purchase, transport, and store explosives. The following subsections pertain to 
State of Maine requirements. Other states can be and are. different from Maine, 
and requirements vary widely. 

4.1.2.1 Purchase. In the State of Maine, a blasting license for an individual 
is not required. Such a license is required in Massachusetts (a competency 
license) and New York (an explosives license). However, the State of Maine does 
require a written permit, issued by the Commissioner of Public Safety, for the 
transport of explosives in intrastate commerce in quantities larger than 
200 pounds of dynamite, or more than 500 electric blasting caps. Although ABB-ES 
never transport quantities exceeding these amounts, it has been company policy 
to obtain the State Permit to Transport Explosives, because it provides additional 
credibility to explosives vendors and local officials. 

Before purchasing explosives inMaine, the user must obtain a permit from the fire 
marshal or appropriate local official in the town in which the explosives are to 
be used and/or stored. The local official must first establish the identity of 
the applicant, verify that he or she is older than 21 years of age and is a U.S. 
citizen, and inquire about the intended use of the explosives. Permitting 
thorough local officials can be as easy as a courtesy telephone call from the 
official notifying the local fire department or police chief (every town or city 
handles explosives permitting a little differently). 

Before selling explosives, the state requires the vendor to verify that a valid. 
permit has been issued to the buyer by the appropriate local town official. In -: 
addition, the vendor should ascertain whether the buyer can comply with the rules 
and regulations relative to the transport of explosives. 

Q.1.2.2 Transport. Before issuing the State Permit to Transport Explosives, 
officials from the Department of Public Safety in Augusta, Maine, inspect the 
vehicle driven by the applicant to ensure that it is roadworthy. They also 
inspect the explosives magazine in which the explosives will be locked while in 
transit. State regulations require that the magazinebe constructedof l-and-1/2- 
inch-thick planking with no exposed metal on the inside (to eliminate sparks) and 
sheathed with NO. 24-gauge galvanized sheet steel. The magazine should have a 
strong hasp and padlock and be locked at all times when explosives are being 
transported. The magazine should also be chained and locked within the vehicle 
to prevent removal or shifting while under way. In addition, the vehicle should 
be equipped front and rear with two l-quart (minimum) fire extinguishers suitable 
to extinguish electrical fires, and four diamond-shapedclass "A" explosives signs 
mounted on the front and rear and both sides of the vehicle. ABB-ES owns a "day" 
magazine and other equipment that meets these requirements. 

4.1.2.3 Storage. Regulations are very specific regarding storage. AllthatABB- 
ES personnelneedto remember is Class "A" explosives must be returned for storage 
to a permanent or temporary magazine before sunset on each day of usage, The ABB- 
ES day magazine is not a permanent or temporary magazine. A permanent magazine 
is a substantial structure located well away from dwellings and buildings where 
people work or congregate. It has walls 4 to 8 inches thick (depending on method 
of construction), strong doors with interior hinges, and double-shielded locks 
specially designed for storage magazines. The roof is constructnEd to be bullet- 
proof, and foundation requirements are also specified. A temporary magazine is 

- 
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usually a rather massive steel box (i.e., 350 to 500 pounds or more) on casters, 
linedwith thickwoodplanking, with double-shielded locks. It shouldbe securely 

,fastened to the ground. 

4.1.3 Handling and Use 

Safety should be the foremost consideration whenever explosives are being wsed. 
Seismic surveys routinely expend 20 to 30 sticks of dynamite (and an equal number 
of electric blasting caps) during a single field day. To mix the KINESTIK, mix 
one " tube " of the KINESTICK liquid (a clear red liquid composed of nitromethane) 
with one "stick" of white powder (ammonium nitrate), and allow to stand until the 
powder is thoroughly saturated with the liquid (it becomes pink); this takes 5 
to 10 minutes. If the upper 4 feet of overburden are wet or saturated, it is a 
good idea to seal the stick (equipped with a screw cap) with tape to prevent 
contamination by groundwater. If groundwater enters the stick, it can cause the 
KINESTIK to misfire. 

While the KINESTIK is being mixed, a series of shotholes (usually five) are 
preparedby driving a pointed 1-and-3/4-inch steel bar to the desired depth (from 
2 to 4 or 5 feet) with a sledgehammer. The shothole depth depends on soil 
conditions and the anticipated size of the charge. Only when the explosives are 
ready to be placed at the bottom of a shothole, a blasting cap is placled in a 
molded cavity at the base of each stick. The blasting cap has two lead wires, 
usually 8 or 12 feet long, which are grounded together with a removable metal 
shield that should be left in place until the primed shot is ready to be fired. 
This prevents the induction of elect"Rc charge, which could accidentally fire the, 
cap. The lead wires are used to connect the blasting cap to a double conductor 
(i.e., "shot") wire leading to the blaster. The cap is secured to the KINESTIK 

.by two or more half-hitches with the two cap lead wires. 

The explosive is not "primed" for detonation. After the primed shot is placed 
at the bottom of the shothole, a small amount of native soil (preferably sand) 
is placed in the hole and gently tamped with a tamping stick into the base of the 
hole over the primed explosive charge. A proper tamping stick is wooden (non- 
sparking), about 6 feet long and1 to l-1/4 inches in diameter (Note: dowel stock 
works well). The tamping procedure continues until a uniform column of native 
soil completely fills the shothole. One should be careful not to damage the cap 
lead wires during the tamping process. 

The removal metal shield grounding the two cap leadwires together is remove'd only 
when the shot is ready to fire. Prior to making the connection between the cap 
lead wire and the shot wire leading to the blaster, the person making the 
connection should ascertain that the shot wire has been sorted out as the blaster 
by the party chief (operating the blaster) so that inadvertent detonation is not 
possible). While making the connection, the leadwires should be extended as far 
from the shothole as possible. The person making the connection should turn his 
or her back to the shothole, remove the metal grounding shield, and attach the 
shot wire leads (no polarity) to the cap wire leads. 

As each shot is detonated, one person (usually the one making the connection) 
should be assigned to verify that no one is near the shot. The party chief should 
then call out, "Are you clear (of the shot)?" The response, "all clear" indicates 
that everything is ready and no one is close enough to be in any danger when the 
shot is detonated. A "safe" distance varies with soil conditions and the depth 
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of the shot; 75 to 100 feet is generally adequate. The party chief then calls 
out to everyone in the area, "Fire in the hole," and the charge is detonated. 'b*?i, 

If a misfire occurs (extremely rare), it is the responsibility of the party chief 
to remove the undetonated charge from the ground with a nonsparking shovel of wood 
or brass. The party chief is responsible for maintaining an explosives log that 
documents all explosives purchased, expended, stored, and destroyed. This log 
is subject to inspection at any time by local, state, and federal officials. It 
provides a record detailing the disposition of every cap and stick of dynamite 
(or KINESTIK) that comes under the control of ABB-ES personnel, 

The amount of explosives that can be loaded into a shothole depends on the nature 
of the surface materials and the depth of the water table. Some general rules 
follow: 

. use as few explosives as necessary to produce good quality data 

. the more granular the soils, the more explosives will be required (to 
produce good data); the finer the soils, the fewer will be required 

. the deeper the water table, the more explosives required, and vice 
versa 

. the deeper the bedrock, the more explosives will be required, and 
vice versa 

I 

When ascertaining the proper explosive charge to produce good data at a new site, K-% 
it is good practice to start with a single shothole well away from any buildings ,' 
and power lines, and perform a test shot to determine local soil (an energy 
transmission) characteristics. Start with a small charge (e.g., half a stock of 
KINESTIK, obtained by mixing half the liquid from one tube with half the powder 
form one stick) buried to moderate depth (e.g., 3 feet) and increase (or decrease) 
the amount of the charge (and the depth of the shothole) as necessary. 

4.1.4 Use of Explosives at NTC, Orlando 

If seismic refraction surveys utilizing explosives are conducted at NTC, Orlando, 
the purchase, storage, transportation, and handling of explosives will be 
subcontracted to a Florida licensed professional blaster. The blaster will be 
responsible for the safe handling, storage, and use of explosives in accordance 
with federal, state, and local regulations. 

NTC-OrLHSP 

MVL.07.94 Q-4 



APPENDIX R RADIATION PROTECTION PROGRAM 



APPENDIX R RADIATION PROTECTION PROGRAM 

R.l INTRODUCTION 

The RadiationProtectionProgramaddressestheworkpracticeswhichpersollnelmust 
follow in order to be protected from exposure to radiological hazards. Work 
practices must provide the protection necessary to keep the exposure levels as 
low as reasonably achievable (ALARA). Appendix I, Radiation Protection program 
includes the following items: types of radiation, generalworkpractices, general 
area andpersonnelmonitoring, bioassay program, environmental monitoring,, sample 
collection and transportation, health and safety plan, training requirements, 
safety equipment and clothing, respiratory protection, and instrumentation. 

The Radiation Protection program sets out procedures to protect workers from 
radiological hazards. The extent of the Radiation Protection program depends on 
the amount of contamination present above naturalbackgroundradiation. At sites, 
where informationcannotrule outthepresence of radioactive material, monitoring 
with direct reading instruments for hazardous levels of ionizing radiation is 
necessary. Radiation monitoring is required using a Radiation Monitor 4 to 
measure radiation levels and dosimeter badges for personnel exposure. However, 
if a site has known contamination, a health physicist must give expertise in 
establishing the Radiation Protection program. The next sectiongives an overview 
of radiation hazards followed by a description of general work practices at 
potentially contaminated radioactive material sites. 

R.2 TYPES OF RADIATION AND ASSOCIATED HAZARDS _' 

There are five types of radiation, At hazardous waste sites, the following three 
types and their hazards may be encountered: 

(1) An alpha particle is emitted from the nucleus of heavy atoms. It has 
a mass of 4 atomic mass units (amu): 2 protons and 2 neutrons. The 
slow moving alpha particles carry a positive charge, They cannot 
penetrate a piece of paper or skin but are very dangerous when 
substances emitting them are ingested or inhaled. Alpha particles 
present an internal hazard. An internal hazard causes damage inside 
the body and can occur through injection, inhalation, or absorption. 
Any particles inhaled will ionize living tissue. 

(2) A beta particle is a charged particle emitted from the nucleus of the 
atom. It has a low mass and a (+) or (-> charge. It travels at one- 
tenth the speed of light, traveling faster than an alpha particle. 
Beta particles can penetrate paper or several millimeters of skin. 
Because of its smaller size and charge, beta particles have a lower 
probability of interaction with electrons, and therefore a greater 
ability to penetrate living tissue. Beta particles present both an 
internal and external hazard, although mostly an internal hazard. 
An external hazard causes damage inside the body from an outside 
source of radiation. Beta particles absorbed through the skin act in 
a similar manner as alpha particles. The lenses of the eye are also 
susceptible. A l/4 to l/2-inch shield of plexiglass or lead will 
shield most beta particles. 
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(3) Gamma radiation is electromagnetic radiation emitted from the nucleus 
of an atom. An unstable nucleus can remain unsettled, even after 

F"\. 

emitting an alpha or beta particle. It will rid itself of the 
electromagnetic radiation by emitting a gamma ray. A gamma ray is 
considered a photon with no mass or charge. It travels at the speed 
of light. Because the gamma ray does not have any charge or mass, 
there is little interaction with electrons. Therefore, gamma rays 
will penetrate through material very readily. Because gamma is a 
penetrating type of radiation, it presents an external hazard. This 
radiation also presents an internal hazard because gamma rays pass 
easily into the human body, damaging tissue in the process. An 
ionizing event occurs inside the body from a source outside the body. 

R.3 GENERAL WORK PRACTICES 

Before workinginapotentially radioactive-contaminatedworkarea, employees must 
have a thorough knowledge of the work practices in the site-specific HASP. The 
Health and Safety Officer (HSO) must consider all the possible hazards when 
developing the HASP. 

R.3.1 General Area and Personal Monitoring 

Personnel and general area monitoring strategies have been devised to ensure the 
identification of areas and work activities for which engineering controls or 
respiratory protection are required. Monitoring shall be conducted to confirm. 
that the levels of protection provided by engineering controls and by the .f---l 
respiratory protection program are adequate to protect the worker. 

R.3.1.1 General Area Monitoring. General area monitoring assesses airborne 
contaminants in work areas and at the site boundary. Swipe and grab samples are 
collected to identify contamination on surfaces and equipment. Equipment that 
is adequate for monitoring needs shall be available, properly calibrated, and 
controlled. Depending on the operation, surveys shall be performed to determine 
the following: external radiation exposure levels, airborne concentrations of 
radioactive material, personnel contamination, surface contamination in work 
areas, contamination ofpersonalprotective equipment, andsuitability for release 
of equipment and material to an unrestricted area. 

R.3.1.2 Personal Monitoring. Personnel monitoring methods measure external and 
internal exposure to radioactive material. The type of personnel monitoring 
depends on the type of radiation, the type of work to be performed, and the 
condition of the work site. 

The purpose of internal exposure monitoring is to determine whether and to what 
extent radionuclides have entered the body. Monitoring of radiation workers for 
internal contamination is necessary only in work situations where radioactive 
materials may become airborne, have the potential for ingestion, or could be 
absorbed through the skin. The most effective internal monitoring techniques are 
bioassay surveillance and air sampling. 

R.3.1.2.1 Bioassay Pronram. Bioassay includes the measurement of radioactive 
material in the body to evaluate the radiation dose. The type and frequency of 
bioassay surveillance required for workers on site must be delineated based on 
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the air sampling results, quantity and chemical form of radioactive material, 
half-life, and detection sensitivity of the instruments. 

A bioassay program will only be used when contamination levels are high enough 
and are readily dispersed into the air causing the radioactive material to be 
absorbed through the skin, inhaled, or ingested. The amount of contaminant that 
can be deposited in the body is based on the maximum permissible concentration 
hours (MPC-H). The MPC-H depends upon the concentration limits f:or each 
individual radionuclide listed in 10 CFR 20, Appendix B. 

Any time an ABB-ES employee enters a site where there is a potential for 
radioactive contamination or an unknown hazardous waste site, he or she must be 
monitored for external radiation exposure by means of personal dosimeters. These 
personaldosimeters or badges monitor any exposure to penetrating radiation (beta 
and gamma) and are changed quarterly. 
lifetime doses. 

Exposure records are kept for total 

Radiationworkers may request a copy of their exposure records. Former employees 
may request a written summary of their exposures or request that the information 
be forwarded to a subsequent employer. 

Respiratory protection is used only if engineering controls and work practices 
do not adequately protect workers. 

R.3.2 Environmental Monitoring 
, 

Contaminants of concern may be present in soil; 
from soil, groundwater, 

in air as a result of suspension 
or transient surface water; orboundto existing surfaces. 

All work sites will be surveyed for any surface contamination above background 
levels. As work is being conducted in an area, radiation survey meters will be 
used to scan personnel and equipment before leaving the work area. Various 
instruments will be used (i.e., portable radiation survey instruments), typically 
ratemeters with scintillationdetectors, proportional counters, or Geiger-Mueller 
counters. 

Soil and water samples will be screened in more detail to determine the type and 
amount of radioactive material in the samples. The characterization of the 
contaminant depends on the capabilities of the instrumentation. 
is used 

A scaler/counter 
for a specified time period to determine the amount of radioactive 

material in each sample. With unknown contaminants, further analysis is 
necessary. 

R.3.3 Sample Collection and Transportation 

When necessary, all samples will be analyzed for any presence of radioactive 
material before shipment to an environmental laboratory. Any sample over a 
certain limit of radioactivity is to be considered radioactive material. Federal 
regulations require that the owner of the material (licensee) is responsiblle for 
the shipment of the material. The shipment must be made under the licensee's 
name. Any facility contracted to perform the analysis of the samples must have 
a specific state or federal license to receive radioactive material. The facility 
must be licensed to handle the radionuclide and the quantity that is in the 
sample. 
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R.4 HEALTH AND SAFETY PLAN ,-, 

The Health and Safety Plan (HASP) has been developed to provide the practical 
health and safety framework for all field operations. The HASP complies with 
regulations under the Occupational Safety and Health Act, 1910.120. 

The HASP for the site shall address radiological hazards and present the 
guidelines to be followed for all field activities. 

The HASP must address the following situations: training, environmental and 
personal monitoring, equipment collection and transportation of samples, andwork 
practices. 

R.5 TRAINING REQUIREMENTS 

All site workers shall be trained to work in accordance with 29 CFR 1910.120. 
If there is radioactive contamination, then site-specific training will include 
radiological hazards. 

Items that 
follows: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(11) 

may be covered depending on the severity of contamination are as 

Introduction 

Radiation fundamentals 

Types of radiation and their characteristics 

Units of measure of radiation. 

Radiation exposures from natural, and man-made sources 

Biological effects 

. 
P-----h 

Radiation effects and risks 

Radiation protection fundamentals - time, distance, shielding 

Exposure and contamination limits 

Monitoring equipment 

Radiation protection plans and procedures 

R.6 SAFETY EQUIPMENT AND CLOTHING 

The safety equipment and clothing used for chemical hazards is capable of 
safeguarding against radiological hazards. 

- 
“; 

NTC-Orl.HSP 

MVL07.94 R-4 



R.6.1 Respiratory Protection 

The level of respiratory protection will be determined from the results of the 
air monitoring. 

R .7 INSTRUMENTATION 

There is only one way to detect and measure radiation and that it is through 
instrumentation. 
Therefore, 

Instruments usedin detecting radiation serve various purposes. 
there is a wide variety of instrument types. 

Choosinganinstrumentdepends onportability; mechanical ruggedness; ease ofuse, 
reading, servicing; ease of decontamination; reliability; andhazardous waste site 
work conditions and work practices. 
respond to the radiation being measured, 

Choice also depends on the ability to 

level, 
measurement sensitivity at the desired 

response time, and energy dependence. Factors that effect radiation 
instrument readings are counting geometry, dead time, and the type and energy of 
radiation. 

The instrumentation is calibrated in accordance with manufacturer's specifica- 
tions. 

Some instruments that may be used in the field are radiation survey meters and 
counters; both have a specific detector for the desired radiation. Detectors are 
classifiedinthe following categories: 
chambers, proportional counters, 

gas-filleddetectors including ionization. 
and Geiger-Mueller counters; and scintillation 

detectors including inorganic crystals, liquid phosphors, and semiconductor 
devices. 

Radiation surveymeters are used to detect environmental, personnel, andequipment 
contamination. 
to determine 

Counters are used for scanning environmental samples and wipes 
the presence of any radioactive material in the samples or on 

surfaces where the wipe was taken. An evaluation of radiological hazards found 
at the site must be made by a Health Physicist. 
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APPENDIX S BLOODBORNE PATHOGEN EXPOSURE CONTROL PLAN 

S.l INTRODUCTION 

On December 6, 1991, the Occupational Safety and Health Administration (OSHA) 
issued a final standard on Occupational Exposure to Bloodborne Pathogens. This 
standard is intended to protect all workers who may reasonably anticipate being 
occupationally exposed to blood and other potentially infectious materials. 
Occupational exposure means a "reasonably anticipated skin, eye, mucous membrane, 
or parenteral contact with blood or other potentially infectious materials that 
may result from the performance of the workers duties." 

ABB-ES has developed this EXPOSURE CONTROL' PLAN (ECP) to help protect its 
associates from being inadvertently exposed to the hepatitis B virus (HBV) or 
human immunodeficiency virus (HIV). This ECP applies to all associates bearing 
current firstaid or cardiopulmonary resuscitation (CPR) certification orwho will 
work at a hazardous waste site containing medical wastes. The ECP supplemented 
by training will help associates become aware of the hazards to which they may 
be exposed and how to reduce exposure incidents. This plan will be reviewed and 
updated at least annually, orwhenever necessary, to reflect new or modified tasks 
and procedures affecting occupational exposure. In addition, site-specific 
procedures must be addressed in the Health and Safety Plan HASP for all sites 
potentially containing medical wastes. 

. 
S.2 EXPOSURE DETERMINATION 

During the normal course of their work, ABB-ES associates would not routinely 
become exposed to bloodborne pathogens (e.g., viruses). Circumstances where 
exposure may occur wouldbe when providing first aid/CPR treatment (see Personnel 
Master Training List for associates currently certified) or when working at a 
hazardous waste site containing medical wastes. (Note: Project Assistants who 
are in health monitoring andhave received Project Assistant training andwho will 
be handling samples potentially contaminated with bloodborne pathogens will also 
be covered by the standard.) 

S.2.1 Routes of Exposure 

The infectious process can best be compared to a chain with six interrelated 
links, all of which must be present for an infection to take place. 

S.2.1.1 Infectious Agent. The first link is the etiologic agent itself. This 
would include any bacterium, fungus, virus, or other microorganism. Notonlymust 
the organismmustbe present, it must also be pathogenic and present in sufficient 
quantity to provide an infective dose. Seldom, if ever, has the transmission of 
disease resulted from the transfer of a single microorganism. It usually requires 
thousands to millions of such agents before infection can take place. The actual 
number required depends on the pathogen in question. 

S.2.1.2 Reservoir. The second major link is the presence of a reservoir or 
source that allows for microbial survival and, perhaps, even multiplication of 

f-! 
a potential pathogen. Common reservoirs would include not only humans, but also 
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the equipment used in medical treatment. While HIV cannot survive long outside ,- 
the body, HBV becomes dormant and can survive for years. 

S.2.1.3 Portal of Exit. The third link is the presence of a source from which 
the pathogen can emerge, a portal of exit. Obvious portals of exit include the 
respiratory tract, vascular system, skin and mucous membranes, as well as the 
gastrointestinal tract and genitourinary tracts. Each of these portals 
of exit is particular to a given disease. For example, tuberculosis and influenza 
would involve only the respiratory tract, and typhoid fever the gastrointestinal 
tract. 

S.2.1.4 Mode of Transmission. The fourth link, a mode of transmission, is one 
over which there is a great deal of control. This link is, by far, the easiest 
to break. Transmission can occur in one of four ways: contact; airborne; 
vehicular; andvector (vector transmission involves the transmission of pathogens 
via insect, animal, or plant vectors) modes of spread. 

The transfer of infectious agents through vehicular means (e.g., food or water 
borne) is not a common event. Nonetheless, it can and does occur. 

The airborne route transmits many diseases (e.g., tuberculosis, measles, mumps, 
and chicken pox). Controlling the airborne spread of disease usually involves 
good ventilatory patterns and caution when coming into close proximity with 
infected individuals (e.g., when providing first aid or CPR). 

The major mode of disease transfer is contact transmission. This takes place. 
either through direct or indirect contact, or through droplet spread involving L---N 
contact with exhaled respiratory secretions. Direct contact, person-to-person 
transmission, is primarily person-to-person spread through actual physical 
contact. Indirect contact transmission can be the result of contact with a 
contaminated, intermediate object such as medical wastes in a landfill. Droplet 
spread can occur as the result of contact with respiratory secretions through 
means such as sneezing or coughing. 

S.2.1.5 Portal of Entry. The fifth link in the chain is a suitable portal of 
entry. As with chemical exposures, these portals are inhalation, ingestion, 
dermal, and injection. Most infectious diseases and infectious conditions require 
very specific portals of entry. 

S.2.1.6 Susceptible Host. The last major link involves the necessity for a 
susceptible host, someone who lacks effective resistance to a given pathogenic 
agent. A variety of host factors must be met before infection can occur. Very 
few organisms can gain entrance through normal intact skin. Most require 
somebreach in skin integrity. Other less obvious lines of defense include tears, 
gastric acid, and cilia of the nose and upper respiratory tract. One's ability 
to mount a local inflammatory response provides yet another non-specific host 
defense mechanism. 

There are, however, several biologic factors that decrease, rather than increase, 
a resistance to infection. Extremes in age, either the very young or very old, 
are associated with decreased 
resistance. Other factors such as major surgery and the presence of chronic 
diseases -diabetes, neoplasia, blood disorders - alter host resistance. 
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Malnutrition, anemia, and chronic alcoholism also have pronounced effects on the 
ability to combat disease. 

S.2.2 Bloodborne Pathogens of Concern 

S.2.2.1 Hepatitis B Virus. The term "hepatitis" simply means an inflammation 
of the liver. This condition canbe causedby awide variety of agents, including* 
medication, alcohol, toxic or poisonous substances, and infectious agents such 
as viruses. Hepatitis B, formerly known as "serum" hepatitis, is the only form 
of viral hepatitis that poses a significant occupational threat. 

Nationwide, there are approximately 300,000 new cases of hepatitis B infection 
each year and about 5,000 deaths causedby this disease. Approximately 5 percent 
of the entire U.S. population, more than 12 million people, have been infected. 
The carrier rate is approximately 10 percent. It is estimated that, in the United 
States alone, there are approximately 750,000 to l,OOO,OOO asymptomatic carriers 
of the virus. The hepatitis B virus has been found in blood, semen, vaginal 
secretions, breast milk, saliva, and serous fluid. In occupational settings, the 
major route into the body is from blood or blood-contaminated bodily fluids 
splashed into the eyes, mucous membranes, or mouth. 

There is a direct relationship between the likelihood of occupational hepatitis 
B infection and the frequency of blood contact, It is the frequency of blood 
contact that establishes the level of risk of being infected with HBV. 

S.2.2.2 HumanImmunodeficiencyVirus. Acquiredimmunodeficiency syndrome or AIDS. 
is a severe viral disease. AIDS severely affects the immune system and is 
characterized by a multitude of opportunistic infections. The AIDS or HIV virus 
is typical of most viruses in that it cannot survive for any appreciable amount 
of time outside its human host. Its presence in the general environment is 
extremely unlikely and occupationally would be limited to body secretions, 
primarily blood. Being an unstable virus, HIV is very susceptible to a large 
number of common household disinfectants. 

Over the past decade, approximately 210,000 cases of AIDS have been reported in 
the United States. In addition, an estimated 1 million individuals have been 
infected with the virus but have not yet developed the disease. It is important 
to remember that these individuals are generally without symptoms, yet thley are 
carriers of the virus and thus potentially infectious. 

S.3 METHODS OF CONTROL 

As a result of increased epidemiologic knowledge concerning HIV and HBV 
transmissions, the Centers for Disease Control recommended that all blood or 
bodily fluids be considered potentially infectious. This approach has come to 
be known as "Universal Precautions." The concept of Universal Precautions 
recognizes that medical histories and examinations cannot reliably identify all 
patients infected with HIV or other bloodborne pathogens nor can you recognize 
those individuals on site, thereby dictating certain precautionary measures when 
providing first aid or CPR to any worker. 

Wherever feasible, engineering and work practice controls will be used to 

s""l eliminate or minimize employee exposure. Where occupational exposure remains 
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after institution of these controls, personal protective equipment will also be 
used. 

S.3.1 Engineering Controls 

If engineering controls are utilized (e.g:, remote handling of contaminated 
materials), theywillbe examined andmaintained or replaced on a regular schedule 
to confirm their effectiveness. 

S.3.2 Work Practices 

Work practices that will be used at sites with include: 

1. Handwashing facilities with soap and running water. If a site does 
not have access to running water, an antiseptic hand cleanser in 
conjunction with clean cloth/paper towels or antiseptic toweletts 
will be provided. When antiseptic hand cleansers or toweletts are 
used, hands shall be washed with soap and running water as soon as 
feasible. 

2. No eating, drinking, smoking, applying lip balm or cosmetics, and 
handling contact lenses are allowed in the Exclusion Zone or 
immediately after providing first aid or CPR. 

3. Associates are to wash their hands, or any other exposed skin, with 
soap and water as soon as feasible after any exposure to any, 
potentially infectious materialandbefore eating, drinking, smoking, f--b 
applying lip balm or cosmetics, and before handling contact lenses. 
Flush mucous membranes with water immediately or as soon as feasible 
following body contact with blood or any other potentially infectious 
material. 

4. Equipment that is contaminated with blood or other potentially 
infectious material will be decontaminated prior to exiting the 
Exclusion Zone or as soon as feasible after providing first aid 
treatment. Equipment that cannot be decontaminated immediately will 
be labeled as a biohazard until such a time as decontamination can 
take place. 

5. All procedures involving blood or other potentially infectious 
materials will be performed in such a manner as to minimize 
splashing, spraying, spattering, and generating droplets of these 
substances. 

6. Samples containing potentially infectious material shall be placed 
in a container that prevents leakage during collection, handling, 
processing, storage, transport, or shipping. If outside contamina- 
tion of the primary container occurs, the primary container shall be 
placed within a second container that also prevents leakage. 

S.3.3 Personal Protective Equipment 

Modified Level D (Level C - dermal) is the minimum level of personal protection 
to be used at a hazardous waste site suspected to contain medical wastes. When 

,-% 
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providing first aid treatment, gloves, safety goggles/glasses, and cover- 
alls/tyveks will be worn at a minimum. Level C or B can be used if face shields 
are unavailable. 

Personal protective equipment (PPE), is only considered appropriate if it does 
not permit blood or other potentially infectious materials to pass through or to 
reach an associate's work clothes, street clothes, undergarments, skin, eyes, 
mouth, or other mucous membranes under normal conditions of use and for the 
duration of time the protective equipment is used. First aidkits will be stocked 
with safety glasses, gloves, and disposable mouthpieces (with one-way valves) for 
use when providing CPR. 

All PPE will be removed before leaving the Exclusion Zone or immediately after 
first aid treatment has concluded. All disposable PPE will be collescted and 
labeled as a biohazard and disposed of properly. ABB-ES will collect, bag, and 
label (redbags or bags with biohazard label), launder, and decontaminate allnon- 
disposable PPE. Shouldblood or other potentially infectious materials penetrate 
the garment, the worker will remove it immediately or as soon as feasible. 

S.3.3.1 Gloves. Gloves shall be worn when it can reasonably be anticipated that 
the associate may have hand contact with blood, other potentially infectious 
materials, mucous membranes, and non-intact skin; or when handling or touching 
contaminated items or surfaces. The gloves typically used at hazardous waste 
sites are acceptable. 

S.3.3.2 Eye Protection and Face Shields. Eye protection devices, such as goggles0 
or glasses with solid side shields, or chin-length face shields, shall be worn 

\ whenever splashes, spray, spatter, or droplets of blood or other potentially 
infectious materials may be generated. 

S.3.3.3 Protective Clothing. Clothing such as, but not limited to, tyveks, 
polycoated tyveks, aprons, and coveralls, or similar outer garments shall be worn 
when providing first aid or working on a site where medical wastes are suspected 
or known to be. The type of clothing selected will be based on the task, degree 
of exposure anticipated, and other hazards (e.g., chemicals) present at th'e site. 

S.4 DECONTAMINATION AND DISPOSAL 

S.4.1 Decontamination 

All equipment andwork surfaces shall be cleaned and decontaminated after contact 
with blood or other potentially infectious materials. Contaminatedwork surfaces 
shall be decontaminatedwithanappropriate disinfectant (suchas chlorine bleach) 
after completion of procedures; immediately or as soon as feasible when surfaces 
are overtly contaminated or after any spill of blood or other potentially 
infectious materials; and at the end of the work shift. Protective coverings, 
such as plastic wrap, aluminum foil, or imperviously-backed absorbent paper used 
to cover equipment and environmental surfaces, shall be removed and replaced as 
soon as feasible when they become overtly contaminated or at the end of the day. 

All bins, pails, cans, coolers, etc., intended for reuse that have a reasonable 
likelihood for becoming contaminated with blood or other potentially infectious 
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materials shall be inspected, decontaminated, and disinfected (with chlorine 
bleach) immediately or as soon as feasible. 

..,---+a 

Broken glassware or other sharp objects that may be contaminated shall not be 
picked up directly with hands. These shall be cleaned using mechanical means, 
such as a brush and dust pan, tongs, shovel, etc. 

S.4.2 Disposal 

Contaminated sharps (e.g., broken sample bottles) shall be discarded immediately 
or as soon as feasible in containers that are: (1) closable; (2) puncture- 
resistant; (3) leakproof on sides and bottom; and (4) labeled or color-coded. 

Other regulated wastes (e.g., gloves, tyveks) shall be placed in containers that 
are: (1) closable; (2) constructed to contain all contents and prevent leakage 
of fluids during handling, storage, transport, or shipping; (3) labeled or color- 
coded; and (4) closed prior to removal to prevent spillage or protrusion of 
contents during handling, storage, transport, or shipping. If outside 
contamination of the regulated waste container occurs, it shall be placed in a 
second container that meets the qualifications of the primary container. 

Disposal of all regulated wastes shall be in accordance with applicable 
regulations. 

S.4.3 Laundry 

Disposable items shall be used whenever possible. In the event that coveralls ,--> 
or street clothing becomes contaminated with potentially infectious materials, 
it shall be laundered by a facility capable of handling potentially infectious 
materials. 

Contaminated laundry shall be handled as little as possible with a minimum of 
agitation. All contaminated laundry shall be bagged or containerized without 
being sorted or rinsed at the location where it was used. Contaminated laundry 
shall be placed and transported in bags or containers labeled or color-coded. 
Whenever contaminated laundry is wetandpresents a reasonablelikelihoodof soak- 
through of or leakage from the bag or container, the laundry shall be placed and 
transported in bags or containers that prevent soak-through and/or leakage of 
fluids to the exterior. All associates who have contact with the laundry shall 
wear protective gloves and other appropriate PPE. 

S.5 LABELS 

Signs and labels used to indicate potentially infectious materials must include 
the following legend: 

These labels shall be fluorescent orange or orange-red or predominantly so, with 
lettering or symbols in contrasting color and affixed as close as feasible to the 
container by string, wire, adhesive, or other methods that prevents their loss 
or unintentional removal. 

- 
Warning labels containing the above symbol must be affixed to containers of 
regulated waste, coolers, laundry bags, or other containers used to store, 
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transport, or ship blood or other potentially infectious materials. A substitute 
for labels is the use of red bags or containers. These can be used to 
differentiate between infectious and non-infectious materials as long as all 
associates at the site are aware of its meaning. 

Labels required for contaminated equipment will contain the biohazard symbol and 
shall also state which portions of the equipment remain contaminated. 

S.6.0 TRAINING 

All associates maintaining current certification in first aid and/or CPR as well 
as associates who are assigned to a site potentially contaminated with medical 
wastes will be trained in the contents of this ECP. This training will include: 

1. 

2. 

3. 

4. 

5. 

6. 

7. An explanation of the signs, labels, and/or color-coding required. 

The hazards involved from being exposed to potentially contaminated 
blood and other bodily fluids, including a general explanation of the 
epidemiology and symptoms of bloodborne diseases and an explanation 
of the modes of transmission of bloodborne pathogens. 

The hepatitis B vaccine. 

Appropriate work practices and engineering controls. 

Proper personal protective equipment. 

Proper housekeeping, transportation, and disposal of contaminated, 
wastes and proper disposal or laundering of personal protective 
equipment. 

Actions to take if worker comes in contact with blood or other 
potentially infectious material. 

Training will be done at the time of initial employment and annually ther'eafter 
during refresher training courses. Additional training will be conducted when 
working at sites suspected of containing medical wastes or when otherwise needed. 

S.7 EXPOSURE INCIDENT 

S.7.1 Vaccination 

All associates working at hazardous waste sites where medical wastes are a 
potential contaminant and who will be working in the Exclusion Zone, handling 
samples, or who otherwise may come in contact with potentially contaminated 
materials, must be offered a Hepatitis B vaccination series 10 days prior to 
working at the site. In addition, all associates who, during the course of 
providing first aid or CPR, come in contact with blood or other potentially 
infectious bodily fluids, are to be offered a hepatitis vaccine within 24 'hours 
of exposure regardless of whether PPE was worn. 

S.7.2 Exposure Notification 
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Should an occupational exposure to blood or other potentially infectious bodily - 
fluids occur, the Health and Safety Manager (HSM) will be notified immediately. . 
Should the exposure occur after normal hours or over the weekend, the Health and 
Safety Officer (HSO) will contact our health monitoring provider, Environmental 
Medicine Resources (EMR) at l-800-229-3672 to arrange for the hepatitis B vaccine 
at a nearby clinic or hospital, Exceptions to this policy are only for associates 
who have already received the complete vaccine series and antibody testing has 
revealed that they are immune, or if the vaccine is inadvisable for medical 
reasons. 

If the associate declines the hepatitis B vaccination, the associate must sign 
the "Hepatitis B Vaccine Declination" statement (Figure J-2) before being allowed 
to work at the site or within 24 hours of exposure after providing first aid or 
CPR. 

Any associate who initially declines the vaccine is still eligible to take it at 
a later date. The vaccine will be available at no charge to the associate. 

S.7.3 Post-Exposure Evaluation and Follow-up 

Hepatitis B vaccinations are available, at no charge, to all ABB-ES associates 
who have current certification in first aid or CPR and have had an occupational 
exposure to blood or other potentially infectious bodily fluids or who work at 
sites where there is a potential for an exposure to medical wastes. 

After the occurrence of an occupational exposure, a post-exposure follow-up. 
examination will occur. All medical evaluations and procedures are performed ,- 
under the supervision of EMR andwillbe conducted at the health monitoring clinic 
normally used by ABB-ES associates or a clinic or hospital near the site. All 
evaluations, procedures, vaccinations, and post-exposure management will be 
conducted according to current standard recommendations of U.S. Public Health 
Service. 

Following a report of an exposure incident, each associate will immediately 
receive a confidential medical evaluation and follow-up. Included in this 
examination will be the following elements: 

1. Documentation of the route(s) of exposure, and the circumstances 
under which the exposure incident occurred. 

2. Identification and documentation of the source individual, unless 
ABB-ES can establish that identification is infeasible or prohibited 
by state or local law. 

3. Testing the source individual's blood as soon as possible for HBV. 
Testing for HIV is performed only after consent is obtained. If 
consent is not obtained, document that legally required consent 
cannot be obtained as needed. When the source individual is already 
known to be infected with HBV or HIV, this testing does not need to 
be repeated. 

4. Results of the source individual's testing will be made available to 
the exposed associate, and the associate will be informed of 

"3 
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8. 

9. 
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applicable laws andregulations concerning disclosure of the identity 
and the infectious status of the source individual. 

The exposed associate's blood will be collected and tested after 
consent is obtained. If the associate consents to baseline blood 
collection but does not give consent at that time for HIV serologic 
testing, the sample is preserved for at least 90 days. If within 90 
days of the exposure incident, the associate elects to have the 
baseline sample tested, the testing is done as soon as feas'ible. 

High-risk exposure involves blood or body fluids introduced through 
intact skin or splashed onto mucous membranes or broken or abraded 
skin of the associate. Any associate sustaining a high-risk exposure 
should notify the HSM immediately. 

Follow-up of the exposed associate includes any or all of the 
following: (a) antibody or antigen testing; (b) counseling; (c) 
illness reporting; and (d) safe and effective post-exposure measures 
to prevent the spread of disease. 

EMR already has or will be provided the following information: 

a. A copy of the Bloodborne Pathogen Standard and it's appendices 
(29 CFR 1910.1030). 

b. A description of the affected associates's duties as they, 
relate to the exposure. 

C. Documentation of the route(s) of exposure and circumstances 
under which exposure occurred. 

d. Results of the source individual's tests if available. 

e. All medical records relevant to the appropriate treatment of 
the associate including vaccination status. 

A physician's written opinion will be sent to the associate with a 
copy to the HSM within 15 days of the completion of the evaluation. 
The written opinion to the HSM will be limited to: 

a. the physician's recommended limitations on the associate's 
ability to receive hepatitis B vaccination; 

b. a statement that the associate has been informed of the results 
of the medical evaluation: and 

C. a statement that the associate has been told about any medical 
conditions resulting from exposure to blood or other poten- 
tially infectious materials that require further evaluation or 
treatment, 

All other findings and diagnoses will remain confidential and will 
not be included in the HSM's copy of the written report. 
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S.8 DEFINITIONS AND ACRONYMS 

ABB-ES - ABB Environmental Services, Inc. 

AIDS - Acquired Immunodeficiency Syndrome 

BLOOD - Human blood, human blood components, and products made from human blood. 

BLOODBORNE PATHOGENS - Pathogenic m‘icroorganisms that-are present in human blood 
and can cause disease in humans. These pathogens include but are not limited to, 
hepatitis B virus (HBV) and human immunodeficiency virus (HIV). 

CONTAMINATED - The presence or the reasonably anticipated presence of blood or 
other potentially infectious materials on an item or surface. 

CONTAMINATED LAUNDRY - Laundry which has been soiled with blood or other 
potentially infectious materials or may contain sharps. 

CONTAMINATED SHARPS - Any contaminated object that can penetrate the skin, 
including, but no limited to, needles, scalpels, broken glass, broken capillary 
tubes, and exposed ends of dental wire. 

CPR - Cardiopulmonary resuscitation 

DECONTAMINATION - The use of physical or chemical means to remove, inactivate, 
or destroy bloodborne pathogens on a surface or item to the point where they are. 
no longer capable of transmitting infectious particles and the surface or items ,."--y 
is rendered safe for handling, use, or disposal. 

ECP - Exposure Control Plan 

EMR- Environmental Medicine Resources, Inc. 

ENGINEERING CONTROLS - Controls that isolate or remove the bloodborne pathogens 
from the workplace. 

EXPOSURE INCIDENT - A specific eye, mouth, other mucous membrane, non-intact skin, 
or parenteral contact with blood or other potentially infectious materials that 
results from the performance of an employee's duties. 

HANDWASHING FACILITIES - Facility providing an adequate supply of running potable 
water, soap, and single-use towels or hot-air drying machines. 

HASP - Health and Safety Plan 

HBV - Hepatitis B virus. 

HIV - Human immunodeficiency virus. 

HSM - Health and Safety Manager 

HSO - Health and Safety Officer 
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OCCUPATIONAL EXPOSURE - Reasonably anticipated skin, eye, mucous membrane, or 
parenteral contact with blood or other potentially infectious materials that may 
result from performance of an associate's duties. 

OSHA - Occupational Safety and Health Administration 

OTHER POTENTIALLY INFECTIOUS MATERIALS - are defined as: 

1. The following human body fluids: semen, vaginal secretions, 
cerebrospinal fluid, synovial fluid, pleural fluid, pericardial 
fluid, peritoneal fluid, amniotic fluid, saliva in dental procedures, 
and any body fluid that is visibly contaminated with blood, and all 
body fluids in situations where it is difficult or impossible to 
differentiate between body fluids. 

2. Any unfixed tissue or organ (other than intact skin) from ,a human 
(living or dead). 

PARENTERAL - Piercing mucous membranes or the skin barrier through such events 
as needlesticks, human bites, cuts, and abrasions. 

PERSONAL PROTECTIVE EQUIPMENT (PPE)- Specialized clothing or equipment worn by 
an associate for protection against a hazard. General work clothes (e.g.!, 
uniforms, pants, shirts, or blouses) not intended to function as protection 
against a hazard are not considered to be personal protection equipment. 

. 
REGULATED WASTE - Liquid or semiliquid blood or other potentially infectious 
materials;. contaminated items that would release blood or other potentially 
infectious materials in a liquid or semiliquid state if compressed; items caked 
with dried blood or other potentially infectious materials that are capable of 
releasing these materials during handling; contaminated sharps; and pathological 
and microbiological wastes. 

SOURCE INDIVIDUAL - Any individual, living or dead, whose blood or other 
potentially infectious materials may be a source of occupational. exposure to the 
employee. Examples include, but are not limited to, hospital and clinic patients, 
clients in institutions for the developmentally disabled, traumavictims, clients 
of drug and alcohol treatment facilities, residents of hospices andnursinghomes, 
human remains, and individuals who donate or sell blood or blood componen'ts. 

STERILIZE - Use of physical or chemical procedures to destroy all microbial life, 
including highly resistant bacterial endospores. 

UNIVERSAL PRECAUTIONS - An approach to infection control. According to the 
concept of Universal Precautions, all human blood and certain human body fluids 
are treated as if known to be infectious for HIV, HBV, and other bloodborne 
pathogens. 

WORK PRACTICE CONTROLS - Controls that reduce the likelihood of exposure by 
altering the manner in which a task is performed (e.g., by prohibiting recapping 
of needles, using a two-handed technique). 
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ABB ENVIRONMENTAL SERVICES, INC. 

DECLINATION FORM FOR HEPATITIS B VACCINE 

I understand that due to my occupational exposure to blood and other potentially infectious 
materials I may be at risk of acquiring hepatitis B virus (I-IBV) infection. I have been given 
the opportunity to be vaccinated with hepatitis B vaccine at no charge to me. However, I 
decline hepatitis B vaccination at this time. I understand that by declining this vaccine, I 
continue to be at risk of acquiring hepatitis B, a serious disease. If in the future I continue to 
have occupational exposure to bloodor other potentially infectious materials and I want to be 
vaccinated with hepatitis B vaccine, I &n receive the vaccination series at no charge to me. 

Employee Signature: 

Social Security Number: 

Date: 

Signature of Witness: 

Figure S-2: Declination Form For Hepatitis B Vaccine 
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APPENDIX T UNEXPLODED ORDNANCE (UXO) 

T.l INTRODUCTION 

There are a variety of Safety precautions, both generaland specific, which relate 
to Ordnance Explosive Waste Hazardous/Non-hazardous (OEW) operations. These 
related safety precautions should be consulted and complied with, as appropriate 
to the operation or situation. By their nature, OEW operations are hazardous and 
certain calculated risks must be taken such as, ingenuity, judgement, common sense 
and, above all the mastery of Explosive Ordnance Disposal (EOD) techniques and 
observance of EOD principles will determine success or failure. The below listed 
safety precautions are general in nature and are applicable to EOD/OEW operations 
involving ordnance of all nations. 

T.2 GENERAL SAFETY PRECAUTIONS 

The following generalsafetyprecautions are applicable to OEW related operations. 

. During EOD/OEW operations only the minimum number of personnel 
essential to the operation should be present in the vicinity. 
EOD/OEW operations will normally be conductedby a minimum of two EOD 
technicians. 

. Do not allow unauthorized or unnecessary personnel to be present in. 
the vicinity of possible hazardous explosive ordnance or when EOD/OEW 
operations are pending or in progress. 

. Personnelworkingwith explosives and explosive ordnance shall comply 
with the following: 

Do not carry fire or spark-producing devices on site. 
Do not smoke, except in authorized areas. 
Do not have fires for heating or cooking, except in authorized 
areas. 
Do not conduct operations without'approved Standard Operating 
procedures (SOP) and proper supervision. 
Do not become careless by reason of familiarity with ammuni- 
tion. 
Do not conduct explosive operations during electrical, sand, 
dust, or snow storms. 
Do not conduct explosive operations between sunset and dawn. 

. A records search should indicate the possibility of encountering 
foreign Unexploded Ordnance WO) , ordnance containing toxic 
chemicals, or experimental ordnance on the work site. Remember that 
some foreign UXO has been returned to the United States for 
exploitation, test firing, and disposal. If the records search 
indicates that UXO containing military toxic chemical agents may be 
on the site, a decontamination plan shall be approved prior to entry 
onto the site. If a chemical UXO is encountered, the 2-man concept 
is immediately implemented and notification shall be made through 

$1: : proper channels. EOD personnel shall immediately establish and 
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maintain security of the UXO and the immediate vicinity until - 
military authorities arrive and assume custody. 

In dealing with an unknown type of ordnance, past experience, 
conditions of delivery, and probable or obvious targets will usually 
provide a clue as to the type of ordnance. However, considerations 
should include: 

. The most hazardous type it could be. 
The most hazardous feature it could contain. 
The most hazardous condition it could be in. 

Make every effort to identify the ordnance before performing any 
procedures. However, do not move the item to inspect it unless 
absolutely necessary and then move it using remote means. Remotely 
conduct any initial movement or jarring of a possibly hazardous 
munition or item. 

Care must: be observed in probing for, moving, and handling UXO. Do 
not depress plungers, turnvanes, or rotate spindles, levers, setting 
rings, or other fittings on the ordnance. 

Do not disassemble or subject any UXO to unnecessary movement, except 
in response to a valid requirement. 

Personnel preparing to work on possible live ordnance that could. 
contain electrical elements shall momentarily ground themselves 

/--a 

before touching the ordnance. 

The site shall be surveyed for electromagnetic radiation (JZMR) radio 
frequency transmitters and appropriate action taken. Safe distances 
have been established for specific transmitter power and transmit- 
ters. These distances shall be made available to the contractor by 
the Huntsville Division of the Corps of Engineers. 

Do not take magnetic tools or equipment near and unidentified object 
until it can be absolutely determined that the object is not 
magnetically functioned. 

Do not wear outer or undergarments made of wool, silk, or synthetic 
textiles such as rayon and nylon white working on UXO. These 
materials can generate sufficient static charge to ignite fuels or 
initiate explosives. Any person coming in contact with an UXO shall 
groundhimselfprior to touching Electroexplosive Device (EED). This 
must be done to discharge any electrostatic charge accumulation from 
the body. 

Consider explosive ordnance which has been exposed to fire as 
extremely hazardous. Chemical and physical changes may have occurred 
to the contents, which render it much more sensitive. 
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Avoid inhaling and skin contact with smoke, fumes, and vapors of 
explosives and related hazardous materials. Do not get in the smoke 
of burning explosives, including solid propellants. The smoke will 

T-Z 



penetrate ordinary clothing, Severe dermatitis, as well as eye and 
respiratory irritation, can result. If the smoke cannot be avoided, 
wear protective clothing and a self contained breathing apparatus. 
Wear gloves and wash thoroughly with soap and water as soon as 
possible after handling known/unknown explosives and propellants. 

. Do not ingest any explosive material; most are poisonous if taken 
internally. Do not inhale the gaseous products of high explosive 
detonations (certain types of gases produced are poisonous). 

. Do not subject any explosive-loaded item of ordnance to shock or 
rough handling. 

. Protect explosive-loaded ordnance and explosive-loaded components 
from extremes of heat, including the direct rays of the sun. 

. Do not carry explosives or explosive components in pockets or 
elsewhere on the body, unless in special containers designed and 
approved for this purpose. 

. Do not permit smoking, matches, or other sources of fire or flame 
within 100 feet of an area in which explosives or explosive-loaded 
ordnance is being handled. 

. Exercise extreme caution in dealing with old, damaged, and possibly 
deteriorated explosive-loaded ordnance. Certain explosives, notably. 
picric acid and ammonium picrate, may react with metals,, other 
explosives, air, or chemicals in the earth to produce extremely 
sensitive explosive compounds. 

. Do not rely on the color coding of UXO for positive identification 
of contents. Munitions having none, incomplete, or improper color 
coding have been encountered. 

. Assume a practice UXO contains a live charge it can be determined 
otherwise. 

: Avoid the area forward of the nose of a munition until it can be 
determined that the item is not a shaped charge, High Explosive 
Anti-Tank (HEAT) TJXO. The explosive jet can be fatal to great 
distances forward of the longitudinal axis of the item. 

. Assume any shaped charge munition to contain a piezoelectric (PZ) 
graze sensitive fuzing system until the fuzing is otherwise 
identified. A PZ graze sensitive fuze is extremely sensitive. It 
can fire at the slightest physical change, and may remain hazardous 
for an indefinite period of time. 

. Anticipate a detonation when burning any explosive. Certain low 
explosives, such as black powder, casting powders, and solid 
propellants having a nitrogen content 
conditions with a violence approaching a 
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. Civil War projectiles shall be treated as any other UXO, especially 
projectiles with uncut Bormann time fuses and projectiles with 

,- 

percussion fuses, brass in particular. These have generally provided 
a watertight seal, even if they have been in the ground over 
one-hundred years. No projectile should be exposed to excess heat. 
The ignition point of black powder, used as a bursting charge in all 
Civil War projectiles, is 457 degrees F. Under no circumstances 
should an attempt be made to drill a hole in a projectile, either 
through the fuse or the body of the projectile. 

T.3 EXCAVATION OF UNEXPLODED ORDNANCE 

. 

. 

. 

. 

. 

T.4 SAFETY PRECAUTIONS FOR FUZES 

. Before any movement of an UXO, the fuze condition must be ascer- 
tained. If the condition is questionable, consider the fuze armed. 
The fuze is considered the most hazardous component of UXO, 
regardless of type or condition. 
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The usual method for uncovering buried UXO is to excavate by hand. 
Hand excavation is the most reliable method for uncovering UXO, but 
unless the UXO is very near the surface, hand excavation exposes more 
people to the hazard of detonation for a longer period of time than 
any other method. 

Earth moving machinery (EMM) may be used to excavate for buried UXO, 
if the LJXO is estimated to be deeper than 12 inches. EMM shall not 
be used to excavate within 12 inches of anUX0. When excavation gets 
within 12 inches of an UXO, hand excavation shall be used to uncover 
the UXO. 

Excavation shall. comply with the provisions of 29 CFR 1926 subpart, 
P. F"-- 

Perform initial movement of an embedded projectile remotely. First 
movement of an embedded projectile may cause fuze functioning. 
During this remote operation, precautions shall be taken for a 
high-order detonation. 

UXO which penetrates the earth to a depth where the force of the 
explosion is not enough to rupture the earth's surface forms an 
underground cavity called a camouflet. Camouflets will be filled 
with the end product of the explosion, carbon monoxide gas. Camouflet 
detection and precautions must be considered if records search 
indicates the site was used as an impact area. 

Observe magnetic and acoustic precautions when approaching and 
unidentified fuze. 

Avoid any unnecessary movement of an armed fuze. Perform any initial 
movement of an armed fuze remotely and avoid any unnecessary movement 
of an armed fuze. 

T-4 



. Do not disturb a piezoelectric firing crystal in any way. 

. When transporting a possible armed fuze, position the fuze in the 
most neutral orientation possible. 

. Do not subject a mechanical time fuze to any unnecessary movement. 

. Do not attempt to reset an adjustable clockwork fuze. 

. Do not turn off or on any source of radio frequency or any rapidly 
alternating electric current in the vicinity of a known or suspected 
proximity variable time (VT) fuze. 

. Do not approach a proximity VT fuze until the prescribed waiting 
period has elapsed, and then approach from the rear. 

. Keep a fuze which has been removed from ordnance, separated from 
other explosive ordnance. 

T.5 PRECAUTIONS FOR PYROTECHNICS AND INCENDIARY MUNITIONS 

. Protect the eyes by number 6 shade welders goggles, or equivalent, 
if visual exposure to burning pyrotechnic material is probable. 

. Use sand to smother incendiary fires. Water may induce a violent, 
reaction or be completely ineffective. 

. Bury the incendiary-loadedmunitions in sandwhentransporting. This 
will smother any fire which may start until other corrective actions 
can be taken. 

. Anticipate a high-order detonation when burning pyrotechnic or 
incendiary loaded ordnance. 

. Do not approach a pyrotechnic or incendiary ordnance burn :Eor 30 
minutes after cessation of burning. 

. Do not attempt to dispose of photoflash munitions by burning. 

. Do not look directly 
operations. 

at photoflash munitions during disposal 

. Photoflash powder is extremely sensitive, as it contains black powder 
and aluminum. 

. Use oil or WD-40 to desensitize spilled photoflash powder. 

. Do not manually remove fuzes from munitions containing photoflash 
powder. 

. Photoflash powder generates hydrogen gas when exposed to moisture. 

’ 
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. Expended pyrotechnic/practice devices may contain red/white 
phosphorus residue. Due to incomplete combustion, red and white 

m. 

phosphorus may be present and re-ignite spontaneously if subjected 
to friction, or if the crust is broken. 

. Extra care shall be taken when uncovering a buried UXO if a records 
search indicated white phosphorus (WP) munitions were fired or 
destroyed in the area. A buried WP munition may be damaged and when 
exposed to air, may start burning and detonate. An ample supply of 
water and mud shall be immediately available if excavation reveals 
a WP UXO. Appropriate protective equipment and first aid shall also 
be immediately available, 

. Do not approach a smoking WP UXO. Burning WP may detonate the 
burster or dispersal explosive charge at any time. 

. Do not transport a WP munition, unless it is immersed in water, mud 
or wet sand. 

. WP UXO shall not be detonated into the ground. The UXO shall be 
counter-charged on the bottom-center-line. 

T.6 SAFETY PRECAUTIONS FOR AIRCRAFT - HAZARDS AND ASSOCIATED MUNITIONS 

. Turn off aircraft power prior to working on any munition or hazard. 
still attached to the aircraft. .n 

. Ensure that the aircraft and all personnel are properly grounded 
before operations on any ordnance attached to the aircraft. 

. Always consider a dispenser to be loaded. The presence or absence 
of a payload may not be obvious from an external examination. 

. Do not remove munitions from a dispenser unless absolutely necessary. 
Many of the contained munitions are designed to arm as soon as they 
leave the dispenser. 

. Approach andwork on unfired rocket andmissile motors from the side. 
Do not expose electrically fired rocket motors within150 feet of any 
exposed electronic transmitting equipment or exposed antenna leads. 

. When approaching an unidentified guided missile, observe Jiquid fuel 
and liquid oxidizer precautions until monitoring has been verified 
that the missile does not contain these hazards. 

. Do not disconnect or cut any electrical cable unless it is specifi- 
cally prescribed in the EOD procedure. 

. Be aware of high voltage, thermal batteries, wet cell battery acid 
and high pressure lines. 

. Always approach an aircraft involved in an accident at a 45 degree 
,f---a 

angle from the rear. 
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. Some practice bombs do not contain any positive safety features. 
Positively identify and review all safety precautions prior to 
handling practice bombs. 

T.7 SAFETY PRECAUTIONS FOR GROUND LAUNCHED AND EMPLOYED MUNITIONS 

. All munitions that have been fired, launched, thrown, placed, etc., 
will be considered armed. 

. Permit only one man at a time to work on a mine, 

. Consider an emplaced landmine armed until proven otherwise. Many 
training mines contain firing indicator charges capable of in:Elicting 
serious injury. 

. Exercise care with wooden mines that have been buried for a long 
time. Because of soil conditions, the wood deteriorates and the 
slightest inadvertent pressure on top may initiate the fuze. 

. Probe and examine carefully the ground around a mine before starting 
to work on it. 

. Be constantly on the lookout for boobytraps. 

i 

. Before lifting 'a mine, neutralize all fuzzes and remove the mine, 
remotely. 

. Always assume a mine to be protected by other mines, anti-lift 
devises and other boobytraps. 

. Do not cut or pull a taut wire, never pull a slack one; look at both 
ends of a wire before you touch it. 

T.8 RENDER SAFE PROCEDURES AND DISPOSAL OF UNEXPLODED ORDNANCE 

. ,The preferred and safest method for disposal of UXO is to destroy it 
in its original position by detonation. This method should be used 
whenever considerations and circumstances permit. 

. ' No UXO shall be destroyed until it has been positively identified. 
Make every effort to identify the UXO. Carefully examine the item 
for markings and other identifying features such as shape, size, and 
external markings. However, do not remove the item to inspect it. 
If an unknown UXO is encountered, photographs shall be taken and 
express-mailed to CEHND-ED SY (or other governing agency), which has 
access to the Army Technical Manual (TM) 60 Series publications. 

. If the situationdictates, protective measures to reduce shock:blast, 
and fragmentation damage shall be taken. TM 5-855-1, Fundamentals 
of Protective Design for Conventional Weapons and associated software 
program "CONWEP" contains data on blast effects, groundshock, 
cratering, ejecta, and fragmentation. 
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. Consideration shall be given to tamping the UXO to control fragments, 
if the situation warrants. 

f--? 

. Coordination with the appropriate airspace representative shall be 
conducted and the appropriate notification procedures arranged. 

. A post-search of the detonation site shall be conducted to assure a 
complete disposal was accomplished. 

. Do not pack a bomb fuze well with explosives, unless it can be 
positively confirmed that the fuze does not contain any fuze 
components. 

. If a UXO must be transported off site for disposal, the provisions 
of 49 CFR 100-199, state and local laws shall be followed. 

. If base-ejection type projectiles must be transported to a disposal 
area or collection point, the base shall be oriented in the rear of 
the vehicle and the projectile secured, in the event the ejection 
charge functions in route. 

If an UXO with exposed hazardous filler (HE, etc.) has to be moved 
to a disposal area, the item shall be placed in a heavy duty plastic 
bag to prevent migration of the hazardous filler. Padding should 
also be added to protect the exposed filler from heat, shock, and 
friction. * 

.-, 
Do not undertake the handling or disposal of liquid propellant fuels 
or oxidizers if not familiar with the characteristics of the 
material. 

. Inert ordnance will not be disposed of or sold for scrap until the 
internal fillers have been exposed. Heat generated during reclama- 
tion operation can cause the inert filler, moisture and air to expand 
and burst sealed casings. Venting or exposure may be accomplished 
in any way necessary to preclude rupture due to confined pressure. 
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APPENDIX U USE OF EXPLOSIVES FOR SEISMIC REFRACTION SURVEYS 
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U.l INTRODUCTION 

This appendix lists some of the more important aspects of the purchase, transport, 
storage, handling, and use of explosives. it is intended as a general guide for 
ABB-ES personnel who may be involved inconducting seismic surveys or who may be 
overseeing or auditing such surveys. It is not intended as a stand-alone 
reference replacing appropriate federal and/or state regulations, which can be 
very specific about certain aspects regarding explosives. 

Many recent advances in computer software and hardware and hardware technology 
have revolutionized data processing and interpretating in the seismic industry. 
Likewise, the recent development of sophisticated (and very expensive) truck- 
mounted energy sources that can scan a large range of frequencies for optimum 
response from deep reflecting horizons has made possible reflection surveys for 
hydrocarbon deposits to depths of up to 20 kilometers. However, for shallow 
(i.e., the upper several hundred feet) seismic refraction surveys, the best and 
most economical energy source continues to be small explosive charges detonated 
with electric blasting caps. 

A small explosive charge, as defined herein, consists of the equivalent of from 
l/8 to 1 pound of dynamite which is primed for detonation with one or more 
electric blasting caps. The "dynamite" that ABB-ES generally uses is KINESTIK 
l/3, which consists of a powder and liquid, mixed on-site to form an explosive, 
similar in performance to dynamite. Each stick (86 to a case) is equivalent to 
l/3 pound of dynamite. Before mixing, the two parts are not considered by the 
DOT to he explosive; therefore, they canbe shipped, transported, and stored with 
no special precautions. In practice, ABB-ES personnelshalltake everyprecaution 
to ensure that the powder and liquid are separated while being stored :for any 
length of time to prevent unauthorized access to potentially explosive materials. 

Electric blasting caps come in two configurations acceptable for seismographic 
work. The "seismograph" variety is best because of its repeatability with regard 
to delay time (i.e., the time that elapses between when the "fire" button on the 
blaster is depressed and when the blasting cap actually detonates). The other 
type is known as "instantaneous," and it has acceptable delay time characteris- 
tics. Blasting caps are graded by the federal government (and all states) a 
Class A explosive and must be handled and stored accordingly. Requirements for 
Class A explosive are discussed in the following subsection. 

U.2 PURCHASE, TRANSPORT, AND STORAGE 

The federalgovernmenthas specific guidelines regarding the purchase, transport, 
and storage of explosives, particularly regarding interstate commerce. In 
addition, each state has developed regulations that supersede federal regulations 
if they are more restrictive. Therefore, the user must become familiar with 
federal as well as state regulations. In practice, it is unlikely that ABB-ES 
would ever become involved in interstate activities regarding explosives. In 
fact, it has been ABB-ES's practice to subcontract out-of-state blasting 
activities to a local blaster to minimize expenses that would otherwise be 
incurred in obtaining necessary permits, and to eliminate time expended to 
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purchase, transport, and store explosives. The following subsections pertain to ,-. 
State of Maine requirements. Other states can be and are different from Maine, 
and requirements vary widely. 

U.2.1 Purchase 

In the State of Maine, ablasting license for an individual is not required. Such 
a license is required in Massachusetts (a competency license) and New York (an 
explosives license). However, the State of Maine does require a written permit, 
issued by the Commissioner of Public Safety, for the transport of explosives in 
intrastate commerce in quantities larger than 200 pounds of dynamite, or more than 
500 electricblasting caps. AlthoughABB-ES never transports quantities exceeding 
these amounts, it has been company policy to obtain the State Permit to Transport 
Explosives, because it provides additional credibility to explosives vendors and 
local officials. 

Before purchasing explosives inMaine, the user must obtain a permit from the fire 
marshal or appropriate local official in the town in which the explosives are to 
be used and/or stored. The local official must first establish the identity of 
the applicant, verify that he or she is older than 21 years of age and is a U.S. 
citizen, and inquire about the intended use of the explosives. Permitting 
thorough local officials can be as easy as a courtesy telephone call from the 
official notifying the local fire department or police chief (every town or city 
handles explosives permitting a little differently). 

Before selling explosives, the state requires the vendor to verify that a valid. 
permit has been issued to the buyer by the appropriate local town official. In ,-* 
addition, the vendor should ascertainwhether the buyer can comply with the rules 
and regulations relative to the transport of explosives. 

U.2.2 Transport 

Before issuing the State Permit to Transport Explosives, officials from the 
Department of Public Safety in Augusta, Maine, inspect the vehicle driven by the 
applicant to ensure that it is roadworthy. They also inspect the explosives 
magazine in which the explosives will be locked while in transit. State 
regulations require that the magazine be constructed of l-and-l/2-inch-thick 
planking with no exposed metal on the inside (to eliminate sparks) and sheathed 
with NO. 24-gauge galvanized sheet steel. The magazine should have a strong hasp 
and padlock and be locked at all times when explosives.are being transported. 
The magazine should also be chained and locked within the vehicle to prevent 
removal or shifting while under way. In addition, the vehicle should be equipped 
front and rear with two l-quart (minimum) fire extinguishers suitable to 
extinguish electrical fires, and four diamond-shaped Class "A" explosives signs 
mounted on the front and rear and both sides of the vehicle.. ABB-ES owns a "day" 
magazine and other equipment that meets these requirements. 

U.2.3 Storage 

Regulations are very specific regarding storage. All that ABB-ES personnel need 
to remember is Class "A" explosives must be returned for storage to a permanent 
or temporary magazine before sunset on each day of usage. The ABB-ES day magazine 
is not a permanent or temporary magazine. A permanent magazine is a substantial 
structure located well away from dwellings and buildings where people work or 

/"--%" 
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congregate. It has walls 4 to 8 inches thick (depending on method of construc- 
tion), strong doors with interior hinges, and double-shielded locks specially 
designed for storage magazines. The roof is constructed to be bullet-proof, and 
foundation requirements are also specified. 
rather massive steel box (i.e., 

A temporary magazine is usually a 
350 to.500 pounds or more) on casters, linedwith 

thick wood planking, with double-shielded locks, It should be securely fastened 
to the ground. 

U.3 HANDLING AND USE 

Safety shall be the foremost consideration whenever explosives are being used. 
Seismic surveys routinely expend 20 to 30 sticks of dynamite (and an equal number 
of electric blasting caps) during a single field day. To mix the KINESTIK, mix 
one "tube" of the KINESTICK liquid (a clear red liquid composed of nitromethane) 
with one "stick" of white powder (ammonium nitrate), and allow to stand until the 
powder is thoroughly saturated with the liquid (it becomes pink); this takes 5 
to 10 minutes. If the upper 4 feet of overburden are wet or saturated, it is a 
good idea to seal the stick (equipped with a screw cap) with tape to prevent 
contamination by groundwater. If groundwater enters the stick, it can cause the 
KINESTIK to misfire. 

While the KINESTIK is being mixed, a series of shotholes (usually five) are 
prepared by driving a pointed l-and-3/4-inch steel bar to the desired depth (from 
2 to 4 or 5 feet) with a sledgehammer. The shothole depth depends on soil 
conditions and the anticipated size of the charge. Only when the explosives are. 
ready to be placed at the bottom of a shothole, a blasting cap is placed in a 
molded cavity at the base of each stick. The blasting cap has two lead wires, 
usually 8 or 12 feet long, which are grounded together with a removable metal 
shield that should be left in place until the primed shot is ready to be fired. 
This prevents the induction of electric charge, which could accidentally fire the 
cap. The lead wires are used to connect the blasting cap to a double conductor 
(i.e., "shot") wire leading to the blaster. The cap is secured to the KINESTIK 
by two or more half-hitches with the two cap lead wires. 

The explosive isnot "primed" for detonation. After the primed shot is placed 
at the bottom of the shothole, a small amount of native soil (preferably sand) 
is placed in the hole and gently tamped with a tamping stick into the base of the 
hole over the primed explosive charge. A proper tamping stick is wooden (non- 
sparking), about 6 feet long and 1 to l-1/4 inches in diameter (Note: dowel stock 
works well). The tamping procedure continues until a uniform column of native 
soil completely fills the shothole. One should be careful not to damage the cap 
lead wires during the tamping process. 

The removal metal shield grounding the two cap lead wires together is removed only 
when the shot is ready to fire. Prior to making the connection between the cap 
lead wire and the shot wire leading to the blaster, the person making the 
connection should ascertain that the shot wire has been sorted out as the blaster 
by the party chief (operating the blaster) so that inadvertent detonation is not 
possible). While making the connection, the leadwires should be extended as far 
from the shothole as possible. The person making the connection shall turn his 
or her back to the shothole, remove the metal grounding shield, and attach the 
shot wire leads (no polarity) to the cap wire leads. 
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As each shot is detonated, one person (usually the one making the connection) will 
be assigned to verify that no one is near the shot. The party chief shall then pr‘4, 
call out, "Are you clear (of the shot)?" The response, "all clear" indicates that 
everything is ready and no one is close enough to be in any,danger when the shot 
is detonated. A "safe" distance varies with soil conditions and the depth of the 
shot; 75 to 100 feet is generally adequate. The party chief then calls out to 
everyone in the area, "Fire in the hole," and the charge is detonated. 

If a misfire occurs (extremely rare), it is the responsibility of the party chief 
to remove the undetonated charge from the groundwith a nonsparking shovel of wood 
or brass. The party chief is responsible for maintaining an explosives log that 
documents all explosives purchased, expended, stored, and destroyed. This log 
is subject to inspection at any time by local, state, and federal officials. It 
provides a record detailing the disposition of every cap and stick of dynamite 
(or KINESTIK) that comes under the control of ABB-ES personnel. 

The amount of explosives that can be loaded into a shothole depends on the nature 
of the surface materials and the depth of the water table. Some general rules 
follow: 

. use as few explosives as necessary to produce good quality data 

l the more granular the soils, the more explosives will be required (to 
produce good data); the finer the soils, the fewer will be required 

. the deeper the water table, the more explosives required, and vice, 
versa f--x. 

. the deeper the bedrock, the more explosives will be required, and 
vice versa 

When ascertaining the proper explosive charge to produce good data at a new site, 
it is good practice to start with a single shothole well away from any buildings 
and power lines, and perform a test shot to determine local soil (an energy 
transmission) characteristics. Start with a small charge (e.g., half a stock of 
KINESTIK, obtained by mixing half the liquid from one tube with half the powder 
form one stick) buried to moderate depth (e.g., 3 feet) andincrease (or decrease) 
the amount of the charge (and the depth of the shothole) as necessary. 

U.4 EXPLOSIVE USE AT NTC, ORLANDO 

If seismic refraction surveys utilizing explosives are conducted at NTC, Orlando, 
the purchase, storage, transportation, and handling of explosives will be 
subcontracted to a Florida licensed professional blaster. The blaster will be 
responsible for the safe handling, storage, and use of explosives in accordance 
with federal, state, and local regulations. 

NTC-Orl.HSP 

MVL07.94 U-4 



APPENDIX V LYME DISEASE 

. 



PUBLIC HEALTH 
FACT SHEET LYME DISEASE 
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Acknowledgements: Partbns of this text are reproduced from Fact Sheets published by the 
Massachusetts and Maryland Departments of Public Health. 
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jWat is Lvme lkease? 
Lyme Disease is an illness caused by bacteria that are transmiaed to humans, dogs, horses and 

other animals by the biie of an infeoted deer tide B. While rarely life-threatening it is an 
important illness because of its potential to cause problems in the joints. nervous sysrem. and heart. 

Transmission of Lyme Disease has been documented in many parts of the worid. It occurs over 
wide areas of the United States, but partiouiarfy aiong the east 03aff. ft was first recqnized in the U.S. in 
197’S as the result of an investigation of a gmup of chiidren with afthrftk in Lyme, Cavwcticza 

ow is I vme Disease Transmitted? 
The bacteria that cause Lyme Disease are acquired by juvenile deer ticks (larvae) through 

feeding on an infected animal, usually a mouse. At a subsequent stage in deveb@nent (nymph), the ticks 
ding to vegetation in brushy, wooded. or grassy areas and transfer by direct contact tu the skin of 
passing animals and humans. The bite of the infected tick can then transmit the bacterfa to the new ho&z. 
This transmission of the infecfou+ organism appaara to r6quita that the tic5c be attached for at Ia& 24 
6pWS. 

The immature deer tfok is very smdl, and when attached to the skin may not be imnediiely 
noticeable. The appmximate size of the tick at various stages of devebpnient is iiIuszrated below: 

Lafva Nymph A&it Engorged adutt 

ActuaI size * * 
t 
# 

, c+ ,!! 
.’ 

w&J~ June April. May 
0 

September July September - December 

During iis complex two-year tie oycfe the tfdc can infecta variety of hosts induding white-footed 
mice, deer, and other v@d and domestic animals as well as humans. Lyme Disease is most mmmonly 
acquired in the summer months, less often in earty spring or late fall, and only rarely during the winter. 

It is important to note that not all ticks carty Lyme disease. The common dog tick far example 
does not transmit the infection. Even a deer tick bite does not necessarily mean that disease wii follow, 
because not all members of the species are infected Pmmpt ,removaI of a tick WI greatly dacrease the 
risk of disease transmission. 

mat are the svmbtoms of I vme Disease? 

Fadv SvmommS; 
Ttre first symptom of Lyme Diseasa is usuaity-but not always- a skin rash called Erythema 

Migrans (EM). While the tiok may have gone undetected. the rash occurs at the site of the bite. lt begins 
as a small red area 3 to 32 days after the bite, then gradually enlarges, often with partial dearing at the 
center, so that it resembles a doughnut The rash may be accompanied by fh-like sumptoms such as 
fever, headache, stiff neck, sore and aching mu&es and joints, fatigue. sore throat. and swollen glands. 
There may be multiple tashes in other areas of the body that develop after the rash that cccws at the site 
of the bite. These symptoms may disappear qn their own over a period of weeks. However. the rash may 
recur in about 50% of untreated people and more serious problems may develop la:er. Treatment with 
appropriate antibiotics dears up the rash within days and may prevent complicatior.s. 

he Svmctomt; 
Three major organ systems-the joints, nervous system, and heancan be a’eead weeks- 

months after the initial tiik bite. atthough symptoms usually appear within four 16 six weeis. A smail 
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1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared in 
conformance with the ABB Environmental Services, Inc. (ABB-ES), Health and Safety 
Program and the Comprehensive Long-Term Environmental Action, Navy (CL&W) 
District I-Contract (CLEAN HASP) and is intended to meet the requirements of 29 
Code of Federal Regulation (CFR), Part 1910.120. As such, the HASP adciresses 
those activities associated with field operations for this project. Compliance 
with this HASP is required for all ABB-ES personnel, contractor personnel, or 
third parties entering any site at Naval Training Center (NTC), Orlando, Florida. 

1.2 PERSONNEL 

1.2.1 Contractor Task Order Manager The contractor Task Order Manager (TOM) for 
Base Realignment and Closure (BRAG) activities at NTC, Orlando is ,Mr'. John 
Kaiser. The TOM is the individual with overall project management responsibili- 
ties. Those responsibilities as they relate to health and safety include 
provision for the development of this site-specific HASP, the necessary resources 
to meet requirements of this HAS?, the coordination of staff assignments to 
ensure that personnel assigned to the project meet medical and training 
requirements, and the means and materials necessary to resolve any health and 
safety issues that are identified or that develop on the project. 

1.2.2 Field Operations Leader The Field Op'erations Leader (FOL) is either the 
TOM or the TOM's designee who is onsite and is vested with the authority by the 
TOM to carry out day-to-day site operations, including interfacing with the NTC, 
Orlando Health and Safety Officer (HSO). 

1.2.3 Health and Safety Officer The HSO for this project has been designated 
by the TOM with concurrence from the Health and Safety Manager (HSM). The HSO 
will have at least an indirect line of reporting to the HSM for the duration of 
his/her assignment as project HSO. The HSO is responsible for developing and 
implementing this site-specific HASP in accordance with the ABB-ES Health and 
Safety Program. The HSO will investigate all accidents, illnesses, and incidents 
occurring onsite. The HSO will also conduct safety briefings and site-specific 
training for onsite personnel. As necessary, the HSO will accompany all U.S. 
Environmental Protection Agency (USEPA), Occupational Safety and Health 
Administration (OSHA), or other governmental agency personnel visiting an ABB-ES 
site in response to health and safety issues. The HSO, in consultation with the 
HSM, is responsible for updating andmodifying this HASP as site or environmental 
conditions change. 

1.3 TRAINING. Training is defined under the ABB-ES Health and Safety Program, 
and all personnel entering potentially contaminated areas of this site must meet 
the requirements of 29 CFR 1910.120. Personnel without the required training 
willnotbe permitted in any area with potential for exposure,to toxic substances 
or harmful physical agents (i.e., in the exclusion zone). Refer to Chapter 3.0 
of the CLEAN HASP for further information. 

NTC-TMP.HSP 
ASW.06.95 l-l 



1.4 MEDICALSURVEILLANCE. All personnel enteringpotentially contaminatedareas 
of this site will be medically qualified for site assignment through a medical 
surveillance program outlined in the ABB-ES Health and Safety Program. Personnel 
who have not received medical clearance will not be permitted in any area with 
potential for exposure to toxic substances or harmful physical agents (i.e., in 
the exclusion zone). Refer to Chapter 4.0 of the CLEAN HASP for further 
information. 

. 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. NTC, Orlando (Figure 2-l) encompasses 2,072 
acres in Orange County, Florida, and consists of four discrete facilities: 'the 
Main Base, McCoy Annex, Herndon Annex, and Area "C". tl total of 207 petroleum 
storage tanks will be assessed and/or removed as part of the Tank Management Plan 
(ABB-ES, 1995). 

The Main Base occupies approximately 1,095 acres within the city limits of 
Orlando and is located approximately 3 miles east of Interstate 4 and less than 
1 mile north of State Road 50. Operations at the Main Base include the Recruit 
Training Command, Service School Command, Naval Administrative Command, NiTclear 
Power School, and the Naval Hospital (C-C. Johnson, 1985). 

. 

The facilities that comprise the McCoy Annex occupy 877 acres outside of the 
Orlando city limits and are located 12 miles south of the Main Base and just west 
of the Orlando International Airport. The Annex serves as a housing and 
community support activity for NTC, Orlando (C.C. Johnson, 1985). 

Area "C" occupies an area of 46 acres and is located lmile west of the main base 
off Maguire Boulevard, and serves as a supply center for NTC, Orlando (C.C. 
Johnson, 1985). 

Herndon Annex occupies 54 acres and is situated 1.5 miles south of the Main Base, 
within the confines of the general aviation 'Herndon Public Airport. Herndon 

f-7 
Annex provides research, design, development, testing, evaluation, procurement, 
fabrication, maintenance, and logistical support for naval training equipment and 
devices. Herndon Annex is comprised of a computer center, flight-training 
building, uniform-supply warehouse, 
1985). 

and several office buildings (C.C. Johnson, 

2.2 SITE HISTORY AND LAYOUT 

Main Base. The facilities at the Main Base were owned and operated by the Army 
Air Corps from 1940 to 1947 as the Orlando Air Base. The U.S. Air Force'took 
command of the facilities during 1947, at which point it became the Orlando Air 
Force Base. The Air Photographic and Charter Service was the most active 
facility on the base and was responsible for photographic development of U.S. Air 
Force movies and still photographs. The property was commissioned as the Naval 
Training Center.in1968 when the U.S. Air Force ceased operations at the facility 
(ABB-ES, 1994a). 

The area of the Main Base varies in elevation from approximately 125 feet above 
mean sea level (msl) at the Recruit Training Command (C.C. Johnson, 1985) to 
approximately 91 feet above msl at Lake Baldwin. Surface water runoff from this 
area flows through small intermittent 
Lake Susannah and Lake Baldwin, 

streams and the storm drainage system to 
and eventually to the Little Econlockhatchee 

River. Both of these lakes are used for fishing and recreation and are Class III 
waters according to the State of Florida (ABB-ES, 1994a). 

The Main Base occupies approximately 1,095 acres within the Orlando city limits 
and is comprised mainly of operational and training facilities. These facilities 

NTC-TMP.HSP 
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are used for training new recruits, and the land use is primarily barracks, 
training facilities, administrative buildings, drill fields, and recreational 
areas. 

The area surrounding the Main Base is primarily residential with a commercially 
zoned area adjacent to the residential areas. There are two lakes within the Main 
Base propeirty (Lakes Baldwin and Susannah) and four lakes (Spier, Forest, Shannon, 
andGear) locatedinthe residential areas adjacent to the facility (C.C. Johnson, 
1985). 

McCoy Annex. The McCoy Annex was originally owned and operated from 1950 to the 
late 1950's by the U.S. Air Force Strategic Air Command as the Pinecastle Air 
Force Base. It thenbecame the McCoy Air Force Base from the late 1950's to 1974 
when NTC, Orlando acquired the facility and renamed it the McCoy Annex (C.C. 
Johnson, 1985). 

The land at McCoy Annex is essentially flat and gently sloping from north to south 
with little change in grade. The elevation is approximately 90 feet above msl 
and surface water flows south into the Boggy Creek Drainage Basin approximately 
4 miles south of the Annex (,C.C. Johnson, 1985). Surface water from Boggy Creek 
then flows into East Lake Tohopekaliga approximately 12.5 miles south of the 
Annex. 

The McCoy Annex occupies 877 acres outside of the Orlando city limits and is 
located adjacent to Orlando International Airport on the east. There are two 

/ elementary schools located within a mile of the Annex on the west boundary and 
most of the area immediately adjacent to the Annex to the west is vacant wooded 
land. The Beeline Expressway forms the nor,thern boundary. The property north of 
this expres&ay is used primarily for'airport-related industry. 'Adjacent to the 

. '. southernboundary are undevelopedwoodlands. Land use at McCoy Annex is primarily. 
housing and recreation (golf course) with limited operational facilities (C.C. 
Johnson, 1985). 

Area “C". Area "C" was constructed in 1942 to provide support services for the 
Army Air Corps Orlando Air Base and consists of a laundry facility, supply 
storage, and the Defense Property Disposal Office (DPDO) facility. The laundry 
facility his been operated for military use since 19.42. From 1942 to 1957, the 
supplystoragewarehouses andsalvage yardreceivedmilitary supplies andsalvage- 
able material transported there by a railroad system. Since 1957, all materials 
have been shipped to Area "C" for storage via truck. In 1959, the DPDO took over 
operation of the salvage yard. The laundry facility, supply storage warehouses, 
and the DPDO have operated under the command of NTC, Orlando (ABB-ES, 1994a). 

Area "C" is surrounded by urban development and multi-family residences to the 
north (with single family residences across Lake Druidj, single family residences 
to the south and west, and an office park to the east. There are no industrial 
facilities in the vicinity of Area "C" (C.C. Johnson, 1985). 

Herndon Annex. Herndon Annex borders a major residential area and is adjacent 
to the Herndon airport (C.C. Johnson, 1985). The Herndon Annex land surface 
slopes from a high of approximately 120 feet msl at the southwest corner to its 
low point of about 93 feet msl at the northeast comer adjacent to Lake Barton. 
Surface water runoff flows into Lake Barton or to a closed depression with a small 
sinkhole lake located on the east side of the area (USGS, 1980). 
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3.0 HAZARD ANALYSIS 

3.1 INVASIVE SAMPLING. Invasive sampling at NTC, Orlando will include soil 
borings and monitoring wei1 installation, and tank removal. 

The potential hazards to workers are mainly physical ones related to manual labor, 
such as that involved in drilling operations and tank removal, but limited hazards 
exist for exposure to chemical compounds that are known to be present or suspected 
to be present in the soil at the site. A potential for exposure may exist during 
intrusive activities, such as drilling, tank removal, and sampling, when the 
ground surface and subsurface soil are disturbed. Elevated ambient levels of 
organic vapors and particulates may be encountered during these periods. 
Personnel exposures are expected to be minimal during the field drilling and 
sampling activities. However, the tank removal activities will involve large 
scale earth-moving equipment, and risk of personnel exposures will be greater. 
Airmonitoringwillbe conducted to assess theneed for use ofpersonalprotective 
equipment. 

Contamination of soil and groundwater at the site has occurred from spillage, 
disposal, and leakage of petroleum products associated with the operation and 
maintenance activities at the site. The purpose of this activity is to assess 
the extent of that contamination. Caution and awareness should be exercised 
during drilling and sampling operations pending further definitions of chemical 
hazards. Any condition encounteredthathas not been discussedintraining should 
be brought to the attention of the HSO, FOL, and TOM immediately. 

The potential presence of chemicals poses exposure hazards in addition to 
respiratory hazards; All efforts should be made by field personnel to avoid 
exposure to chemicals viainhalation, ingestion, absorption through the skin, or 
injection under the skiri. All efforts must be taken to implement use of safe 
personal work practices, personal protective equipment, and decontamination 
practices. 

3.2 SITE RISKS. The health and safety hazards for all sites at NTC, Orlando are 
addressed in the f?llowing pages. 

3.2.1 Health Hazards Health hazards include those hazards that personnel may 
be exposed to that are related to petroleum contamination. The contaminants of 
concern known or suspected to be present on the facility, along with any 
established exposure limits for those substances, are listed in Table 3-1. 

3.2.2 Safetv Hbzards Safety hazards include those hazards to which personnel 
may be exposed that are unrelated to the contaminants of concern. ,These include 
hazards such as heat stress, operation and presence around heavy equipment, 
lifting of objects, and vehicle traffic. Extreme caution should be exhibited by 
all personnel while conducting work around drill rigs, backhoes, and other heavy 
equipment. During hot days, personnel should take time to drink fluids and cool 
off to avoid overheating and symptoms related to heat stress. 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use appropriate equipment to accomplish 
these tasks. Power substations, power lines, underground utilities, and 
underground pipelines are to be avoided during drilling and tank removal 
operations. Necessary work permits for activities at NTC, Orlando will be 
obtained. 
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Toluene 0.i7 loo’ 100 

Xyiene 0.05 106 100 

Table 3-l 
Contaminants of Concern 

Hea!th and Safety Plan 
Naval Training Center 

Orlando, Plorida 

Chemical 

Benzene 

Approxi- 
mate Odor 
Threshold 

(twm) 

4.7 

OSHA Per- Thresh- 
missible old Limit Physical 

Exposure Value Characteristics Dermal Toxicity Remarks 
Limit &w-d 

1 1 Colorless to Moderate skin Inhalation of large 
light yellow irritant. amounts attacks cen- 
liquid: pleas- tral nervous system; 
ant aromatic chronic poisoning 
odor. may cause leukemia 

and/or decreases 
circulating levels of 
blood cells. 

Ethyfben- 
zene 

Lead 

loo 100 Colorless Moderate skin 
liquid: irritant. 
gasoline like 
odor. 

Soft, ductile, - 
gray metal; 
soluble in 
water contain- 
ing weak acid. 

Liquid blisters skin: 
inhalation results in 
dizziness and depres- 
sion. 

Lead poisoning may 
cause fatigue, anemia, 
abdominal pain, and 
neurological damage. 

Colorless Mild skin irritant. 
liquid: 
pleasant 
aromatic odor. 

Colorless Moderate skin 
liquid: irritant. 
aromatic odor. 

Ingestion or aspiration 
can cause pulmonary 
edema and depressed 
respiration. 

Inhalation cause!) 
headache and dini- 
neea; vapors irritate 
eyes: can be fatal if 
ingested. 

Naphtha- 
lene 

Tetraethyl 
lead 

No data 

10 10 Colorless to Moderate skin Inhalation causes 
brown solid irritant. headache and confu- 
with an odor of sion; vapors irr’hate 
mothballs. eyes. 

0.006 0.007 Colorless Contact with the Symptoms of tetra- 
(skin) (skin) liquid with a skin may cause ethyl lead exposure 

pleasant, itching, burning, include headache, 
sweet odor. and skin redness. anxiety, nausea, loss 

The chemical can of appetite, and 
be absorbed tremors. 
through the skin 
into the body. 

Notes: ppm = parts per million. 
03% = Occupational Safety and Health Administration. 
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,3.2.3 Conclusions and Risk Assessment Based on all available information 
(nature of the work, potential onsite chemicals and their properties, exposure 
limits, etc.), hazards associated with conducting the described field work are 
considered to be low, assuming appropriate health and safety practices are main- 
tained. 

3.3 PRCTE-CTIVE MEASURES. The following are the protective measures that will 
be used at the site. 

. 
3.3.1 Engineerinz Controls (General) Whenever needed, 
(i.e., 

engineering controls 
fans to blow volatilized chemicals away from the work area) will be used. 

3.3.2 Levels of Protection (General1 A 1evelD work uniform will be useti’at the 
site when organic vapor concentrations of petroleum and gasoline constituents in 
the breathing zone are less than 2.5 parts per million (ppm) and benzene 
concentrations are less than. 0.5 ppm during sustained drilling or sampling 
operations. Organic vapor concentrations will be monitoredinthe breathing zone 
using an organic vapor analyzer (OVA). Benzene concentrations in the breathing 
zone will be monitored using a benzene 0.5/a Drager tube. Level D protection 
should only be used when the atmosphere contains no known hazard, all potential 
airborne contaminants can be monitored, and work functions preclude splash, 
immersion, or the potential for unexpected inhalation or contact with hazardous 
levels of any chemical. 

Because of the threatofheat stress, LevelD personnel protective equipment (PPE) 
will consist of a shirt, long pants, and steel-toed work boots. 
will not be worn. 

A TyveIk"' suit 
When working around heavy equipment, such as a drill rig, a 

hard hat will be worn. 

Level C PPE will be used by all personnel working in the contaminated zone if OVA 
monitoring of the breathing zone detects concentrations greater than or equal to 
25 ppm but less than 170 ppm. Level C PPE will be used by personnel in the 
contaminated zone if benzene concentrations exceed 0.5 ppm but remain less than 
50 ppm. 

Level C equipment includes the following items: 

. full-face respirator (cartridge), 
l Tyvek'" suit, 
. gloves (outer, chemical-resistant), 
. gloves (inner, chemical-resistant), 
. boots (steel toe), 
. hard hat, and 
. face shield. 

Level B PPE will be used by all personnel working in the contaminated zone if OVA 
monitoring in the breathing zone detect- 3 concentrations greater than or equal to 
170 ppm and Drager tube (5/b) monitoring indicates greater than or equal to SO 
ppm benzene. 

Level B equipment includes the following items: 

. self-containedbreathing apparatus (SCBA) (pressure demand) or supplied 
air respirator (pressure demand with escape SCBA), 

NTC-TMP.HSP 
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. TyvekN suit, , 

. gloves (outer, chemical-resistant), 

. gloves (inner, chemical-resistant), 

. boots (steel toe), 

. hard hat. and 

. face shield. 

Procedures using level B and C PPE, heat .stress monitoring associated with 
upgrading levels of protection, and other relevant factors associated with the 
respiratory protection program are described in the CLEAN HASP. 

3.4 MONITOR&G (GENERALS. It is intended that real-time monitoringinstrumenta- 
tion will be used to monitor the work environment in order to ensure the 
appropriate level of protection for the site team. 

: - 

3.4.1 Air Samplina (General) To the extent feasible, the presence of airborne 
contaminants will be monitored through the use of direct reading instrumentation. 
Information gathered will be used to ensure that the levels of protection being 
used at the site are adequate. In addition, these data may be used as the basis 
for upgrading or downgrading the levels of,protection in conformance with action 
levels provided in this HASP and at the direction of the site 'HSO. During 
operations, air monitoring with a flame ionization detector (FID) or OVA will be 
conducted regularly inthe.breathing zone. 
rise above'background levels, 

If the FID readings show a persistent 
monitoring with Drager tubes will be initiated. 

The following sampling equipment will be used at the site. Refer to Chapter 7.0 
of the CLEAN HASP for information on the calibration and maintenance of the 
equipment. 

. 

1. HeathTech PORTA-FID IIn 
2. Drager Tubes: 

. Benzene 0. S/a 

. Benzene S/b . 

3.4.2 Personal Honitorinn (General) All personnel onsite will be enrolled in 
the ABB-ES medical surveillance program. In addition, all personnel onsite will 
wear a thermoluminescent dosimetry body badge to measure possible exposure to 
radiation. 

NTC-TMP.HSP 
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4.0 DATA SHEETS 1. 

The Chemical Hazard Data Sheets for the chemicals that may likely be encountered 
at NTC, Orlando are attached. 

. 
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BENZENE --jG-1 
I I 

-. 

Common Symptoms Watay liquid CdOflM Gublinaliko odor 

9erud Floats an water. Fimvn~bls. irritating vapor is produced. 
8az0ls Frstoitq point la 4Z°F. 

Avoid contwt with liquid Md v-r. Keep people may. 
Wew gcpgle and sdf-cant*inad brmthing l ppwatra. 
Shut off ignition xwr~~ l nd cdl fire dslunmant. 
Stop diwhwge if pdniblc. . 
stay upwind and wo water *pray to ‘knock down’ V~OI. 
Isdam l d ranova discharged nwtaial. 
Notify local he&h and pollution control wmcim. 

FIAMMABLE. 

Fie 

Hnhbmk dong “*PO, trdl my oao”r. 
Vapor my l xplcda if Ignited in wI wldoMd ll,.“. 
Wow goggla snd wlfzont~inal brmthing wpemtw. 
&tlnguiDh with dry chemiul, fomn, or urban dioxide. 
Wats may bo imff~tlvs on fire. 
Cod ~tpwed contMwa with water. 

CALL FOR MEDICAL AID. 

VAFOR 
Irdmllno m yu. Imae. and uwmt. 
If inhdd. will oavy -he, dffkdt br8&ng. 01 Ion of 

con¶dou9ne. 
Mavm te frah dr. 
If breathing hn stopped. ph!s wtlfleld rapimtion. 

Exposus 
UQUD 
InloUno to dcln and wu. 
Humfd If sw9nowd. 
Fbfneve conmmirutsd dothlna and dwu. 
Flu& &fectsd UI with plenty of w*ta. 
IF IN MS, hold .yJid, o~sn nd fkmh with Prrnv of Wea. 
IF SWALLDWED ud vktlm b CONSCIOUS, hmm vktim drink 

watr or milk. 

water 
Pdiution 

HARMFUL TO AQUATK: UFE IN VERY LOW CONCENTRATIONS. 
May k drprou if it altar9 war Inmka. 

Notify kcd hdth md wlfdllfo offkids. 
Notify o~aton of muby wna I”t8ka. 

1. R66FON6E TO DlIcHARGlf 2.LABEL 

haRwpolwk4dhlxbNuuamkl 2.1 C&q: Flunm&f. liguld 
I+wo wwnin(l-high fl~m~bility 2.2 CINC 3 
Rarrlcf msa 

3. CHEMICAL DESlONAllON8 4. 0umvuLE cHMAcrwsnc0 

3.1 co cam~No* cl-: AromMlo Fhydd 8mm Ia ddpP.di: uqti 
Hydrocarbon 2: cdw: Cd#kr 

3.2 Femltdr Cal40 
iiuoa8~00dti088: 3.2nli4 * 

413 odac A,rmuwmfhudaBmt 

:;' 
amnutk oder; ehuutorbtk 

3:s 
DOT ID No.: 1114 oda 
CA8 fb#evy No.: 7143.2 

1. NsAL7H- 

6.1 Pwwnd ProtmoUv. &&imatt Hydmoubon vwa ombte, wpliad dr or. 
f’mommkzhydroarboni rmdubkrubbuorglnI&Qkua:clnmkd 
“ydar f&x SlJbh rM: hvdr-ubb vpon wch n 

6.2 Sympram PolIowIn Eq&w Dbdnr. aJudoh pdlor. fdlowd by 
fludew. wuknn. hndmh. brumlummm. dwt corrtrktion. Coma 
and fendbie drch, 

6.3 T,ronmt of 6xpoew.: SUN: flub with - fdbwd by - rd wMa: 
raav. comvnbmmd aIotN”o md mk dUn. EYES: fluk with olenty of 
w.tw mtll Idatkn m&ddm. INHALAllO)N: I-. ?rof++om~M 
Immdbtdy. WI l phyddm. IF kmtldng b brwulr or nopp& nut 
raucitnlon, &minbtr oxy6m. 

fz 
ltwe&dd limit Vdu: 10 ~#n 

6:e 
Short Twm Inbd~Uon Umfb: 76 ppm for 30 min. 
Taddty by Ingatlon: Or& 3: UXo I SO m 600 molko 

6.7 Lmta Toxidq: Lo&-i* 
6.8 Vapor IOr) Irdmnc Chnatmrbda: If pram In hl6h co~trtil~, V.PQR 

“my - irrimtkn of eyr or raphtwy mrm. The dfa h 
tmwuy. 

6.9 U&d or &lid lrrlbnt C hmmotedakx MInImum hued. If eplllad on dothing 
l d dkwad m randn. may e.auw smarting and raddanirq of the tin. 

6.10 Odor Thmhdd: 4.68 ppm 
6.11 IOLH Vdrw: 2.OOOppm 

a. FIRE HAZARDS 

0.1 Rub Pdnt: lZeF C.C. 
6.2 Rammabk umio In Ah: 1.3%. 

7.9% 
6.3 Fira GcUn.~Jhlng Agmts: Dry 

chaical, foam, ar carbon 
dioxide 

6.4 Firm Exdngubhhg A~.no Not to 
b Used: Wmw m.y be 

Iwffa&4s 
a.6 Spwid Hmzwds of Ccmbtmtlon 

Produam: Not pertinent 
6.6 &h.wior In Fire: V*por is hewia 

than dr *rid m*y trwel 
conaida~bla di8tweco to * 
source of ignition and flrrh 
back 

a.7 IgdUon Tmp~rwun: 1097*F 
a.8 Reowkd Nuwd: CIan I.Group D 
a.9 Bumfng Rate: 6.0 mm/min 
6.10 *dabdo Ran* fmp*r~aar.: 

Dm not #Mable 
6.11 StdoNom~8k Al, to Fud fMlo: 

Oats not waiiable 

10. HAZARI> Ass&%sMMT’COOE 
6~ Hazard Aa*a*un#nt Handbook) 

A-T-U-V-W 

11. HAZARD CLASSIFICATIONS 

11.1 Coda of F&rd R.guf~dam: 
Flamm~bla liquid 

11.2 NAS Hazard R&n6 for Bdk 
Watw Tnmpormdon: 

C*Kagoq RaUnq 
Fire . . . . . . . . . . . . . . . . . 3 
Health 

Vwor Irritant . . . . . . 1 
Liquid or Solid Irritant . 1 
Poiwnv . _ , . . . . . . . 3 

W*ta rdlution 
Human Toxicity . . . . . 3 
Aqrwtic Toxicity . . . . 1 

6.12 Am* Tmpamtuw: barn net 
Amthetic Affect . . . . 3 

FbezMty 
wtilabla Othw Chemicd* . . . . 2 

w&m . . . . . . . . . . . . 1 
.sdf Rewtlon.. . . . . . 0 

7. CHR&M. RUCNt’Y 11.3 NFPA Hkurd CIudfl~Uon: 
C~t.oOW CI&6o*don 

7.1 RwoUvlty wlch Wmar: No Hdth Iid IEUueI . . . . . 2 

racckn Flunnublllty (RedI . . . . . . . 3 

7.2 Rrouviy WI* c-on Rmatlvtty fVdlw4 . . . . . . . 0 

Materid.: No rystlon 
7.3 8WAllty During Tnrr#orC .%bk 
7.4 Nammlhi~~forord 

Cdm: Not puhmt 
7.6 Pdvmukodon: Not fmtlnmt 
7.6 l”lUbltof of Pdymwfmdon: Not 12. PHY6lcAl AND CwBulCAL 

7.7 MS:r;tmkck lkoant tp 
PaoFmnP 

Prodwtt: Datanet oddbli 12.1 
7.8 RwaUvity Orouv: 32 

Phyddl smm at 1t*c and 1 
an: uqu 

12.2 Mrdadr Wdgbt 7s.11 
12.3 Boilinq Wnt .t 1 .un: 

178.1: - 80.1 l C = 363.3-K 
12.4 hwdng Wm 

42.0-F - 6.6% - 278.7oK 
12.6 Cddd Tm~rmura: 

8. WATW POLLUTION 662.0.F = 288.9% = 
682.1 -I< 

8.1 Aqmuo 7oxldty: 12.6 crmod R-0: 

6 ppmle hrlml-nnhdl 710 da I 48.3 .trn = 4.89 

di*tllld w*w MNh’ 

20 pwn124 hrlwMMT&.M 127 s#dsa omvly: 

wur 0.879 .t 20-C IliqJdl 

8.2 Wmtufoui Toddq: Data not 12* uqdd 8m Twldon: 

Ndkbb 28.9 dvndcm I 0.268 N/m 

8.3 Bldodal orro.” Dmmd n 20°C 

ISOD): 1.2 Mb. 10 dw, 12.9 u&d watw IlBtddd T*don: 

8.4 Food c-eon Pctonu* 36 dyndan = 0.036 Nln n 

Non 20.C 
12.10 v*paf mm) spodlk onviq: 

2.7 
12.11 mu0 Of tpdlk Hum of vapor 

IomI: 1.061 
12.12 mml Ilut of Vapotizstlon: 

166 Btwlb = 94.1 cd/g = 

0. MWRNG lNFORMA7lON 
3.94 x 1 e .I/%xJ 

12.13 Hrt of CanbuUon: -17.460 

S.? Gmdn of Purity: 
Btuflb = -SSeSUr/g = 

Indutrid pu* . . .., . . ss+% 
406.0 X 10’ J/kg 

Thioplle-efrcu . . . . ..ss+y 
12.14 Hut of Deoompotidon: Not 

Nltrmkn . . . . . . . . . . . D9+% 
lmrtinnt 

Indutrid90%.......86+% 
12.16 Hut of Wudotx Not patirmnt 

Rwem . . . . . . . . . . . Be+% 
12.16 Wrt of PdvnwizeUon: Not 

9.2 Stony Tmpw8twm: opm 
pmtinmt 

9.3 IMR Aana~hww No 
12.26 Nmt of Man: 30.46 cd/6 

requlraat 
12.26 UmlU~ Vdu: Data not 

s.4 Vwung: R-w- 
avdkbk 

12.27 Rdd Vwor Prwwrm: 3.22 pak 

NOTES 
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ETHYLBENZENE --jLq 

Common Symptom, 

PfmnybthJnd 
ES 

Liquid COlOdW Sweet, ~asoiinaiike 
odor 

F1o.t. on vat=. FI.mm.ble. irrit.ting vapor i. produced. 

6. FIRE HA2ARO.S 

6.1 Rah Point: BO*F O.C.: 
SSOF. C.C. 

6.2 Flammsbla Ltmio In Ah: 1 .OX- 
6.7% 

6.3 Fir. Ehgdrhlti~ A@nt.: 
Fo.m (moat sffoctivsl, w.tw 
fag. carbon dioxid. or dry 
chomic.1. 

6.4 Fir. ErUngJ.htrtg Ag.nta Not to 
b. U..dz Not p.rtin.nt 

6.6 Spwid Hamrd. of Comburdon 
Roduob: Irrit.tiw v.por. .r. 

gawrated when ha.md. 
6.6 8dufdior in Fir.: Vapor i. havia 

than .ir .nd m.y fr.vd 
cormida.ble di.t.nco to the 
~urc. of ignition .nd tluh 
buk. 

x:: 
I 
ii 

r&on Tmp.mnir.: 86OOF 
embd HJJJ~~: Not Datirent 

6.0 8urdn6 Fiat*: 6.8 mm/min. 
6.10 Ad*auc Ra. T.mP.ratur.: 

0.t. ret .v.ll.bl. 
6.11 Stotothm.tda Air to Fud R.tlo: 

Dot. not .v.il.bla 
6.12 Run. TmpJfJNr.: 0.t. not 

.v.i:.bls 

10. HA2ARI) A66ESSMENT COOE 
15.. H.zard A.....m.nt HandbookI 

A-T-U 

with liquid .nd vapor. 

.dfzont.inal brslthiw .p~w.tra, and rubber overclothing 
IIOV~L 
on rotres .nd cdl fir. d.p.rtmsnt. 
I if po..ibls. Kesi, psopls m.y. 
md ta.. w.t.s .P~.v to ‘knock down’ v.p.r 
now di.&wpsh &arid. 
ulth .nd wllutian control .gencie.. 

Fire 

11. HAZARD CLASSlflCATlONS 

11.1 

11.2 

Cod. of F.d.rd R.gJ.tion.: 
FI.mm.ble liquid. 

NAB Hazard Radng foot 8dk 

itadno 
Fire . . , . . . . . . . . . . . 3 
H.dth 

V.pw lnitatt . . ,, . . . ; 
I$g;r Solid Irnt.nt , 

. . . . . . . . . . 2 
W.ta Pollution 

FLAhMMU 
Fl..M.ok dono VJpor trdl my 0co”r. 
vapor my Jxpdob If ignlt.d in an l n.lo..d .r.*. 
Wsv gogala. .df-cont.ined br.Mhing .pp.r.tu. .nd rubba 

ovaclothing lindudl~ ~IovaL 
Extlrguiah with dry chaniul. fo.m. or earban dioxide. 
water m.y be imft&tlvs 00 flra. 
Cook mtwwd contdnw~ with w.t(l. Human Toxicity . . . 1 

AQuJtic Toxicity . . . . 3 
A..th.tlc Affest , , . . 2 

CALL FOR MEDICAL AID. 

VAPOR 
Irllmung to Jy.8, no... and tllrc.t. 
If InMd. wtll own. d&I... wad/or dfftoult bt..thing. 
Mow to frti .ir. 
If breehieg hn stopped. pivs .rtlflci.l r~Pir.tlon. 
If br..thlrw I. difficult. ah!. oxypa?. 

UQUO 
WtW bum ddn l d w”. 
lhfmfd If .wdlow.d. 

Raw&&y 
0th.r Ch.mk.l. . . , 1 
wltta . . . . . . . . . . . . 0 
Sdf Fie.alon . . . . . . . 0 

NFPA kzvd CI...iflwUon: 

li.ai%iird IBlwl . . . . . 2 $ 
CI..dllO.dO~ 

RnnmJblllty IFId . . . . . . . 3 
Racthdl~ rfdlawl . . . . . . . 0 

11.3 

7. CHEMICAL REACTIVITY 

7.1 tl..cUvlty with W.ur: No 
re.ctlon 

7.2 RJJouviy with common 
Mstddt: No mution 

7.3 Uta&i$ During Tmraport: 

7.4 ;:lh.fn Aomm for Ad& .nd 

7.5 
* tot pertinent 

Pdym.rl..~on: Not Palmnt 
7.6 InNbltor af Pdvm.d..Uon: Not 

Expoove 
Ran&. oont.mia.t.d clothing .nd aho..., 
Flu.h .ffcctai .r- with pl.nty of w.tw. 
IF IN EYES, ho4d sydld, om .nd t1u.h with planty of W.t.X. 
IF SWALLOWED rd victim i. CONSCIOUS. hve vict!m drink 

watt or milk. 
W NOT INDUCE VOMITING. 12. PHY~I~I~U~WCM 

7.7 
p.rtlnJnt . 

Mow Rmuo lRJ.omnt to 
Roduotl: Oat. not .v.ll.bl. 

7.0 R.muvly orow: 32 
Phvdod smt. .t lC-3 and 1 

t2z142%d@hC 106.17 
8olangFulm.tl~ 

$‘&fPr& - 136.2.C = 

Fr.&6 Point: -13S.F I 
-96.O”C = 178-K 

CdUd Tm~mtw.: 661.0°F 
= 343.S.C i: 617.1 OK 

cfkkd R...ur.: 
623 pd. I 36.6 .tm I 
3.61 MN/d 

apJ.ina Gmvity: 
0.867 ..t 20°C tllwidl 

Uquld 6wf.o. T.nlon: 
28.2 dym~Iem = 0.0292 Nh 
.t 2O.C 

II@ W.t.r lnt.tf.oid T.ndon: 
36.48 dyndem I 0.03648 
N/m .t 20°C 

v~~~molno 0nvltY: 

ptm o\uPe# Hwm of Vapor 

k.i IfAt of VJpodJ.uon: 
144 8Wlb - 80.1 cd/6 = 
3.36 X lb J/kg 

l4.m~; ~ombu.Uon: -17.780 
- -0877 mu@ = 

-413.6XldJ/kg 
H..t of lU.cun~~dtion: Not 

HUIMFUL TO AQUATlC LIFE IN VERY LOW CO~CENiRATION6. 
Foldno to .hordln. 
MJy b. d.ng.rou it It .ntu. Y.U, Intdc... wster 

Pdlution 

. 1. RESWNS 

Notify loul lm#th .nd wildlife &i&l.. 
Notify .Wrnom of wrby watt inulra. 

12.4 

12.6 

12.6 

‘12.7 

12.8 

2. IABEL 70 DISCHARGE 

‘8. WATER POLLUTION 

8.1 &+~.~a Toxldtv: 28 ppml(l6 hrl 
Mu.i$lWT lfrah w.t(l 

8.2 W:te.abl b oxloin: 0.t. rat 

8.3 Wodd Oxyam Dumnd 

8.4 
18001: 2.8% IthwrJ, 6 dsyr 
Food ComJn8.don Pomhw 

Non. 

SlwJd b. r-ad 
Chmlul .nd phy.icd tr~tmant 

12.0 

12.10 

92.11 

12.12 

12.13 

3. CHBUlCAL DEBlONAllONS 

3.1 co cr#np.cstllly CluJz A?omnk 

gj 
i=i?ss%~HacHs 
IMONN Ddplrifon: 3.30 176 
OOTIONo.: 1176 

3.6 CM n.d.0-f NC.: Y OS41 -4 

12.14 

9. 8HPflNG INFORMATION 
patllt.Sf 

12.16 Hut of rialuclon: Not patlnat 
12.16 He.t of Pdvnwi~.tion: Not 

6. MALT uzano8 

6.1 P.nond Protwuv. Fdw sJf-sont.imd bm.thkw .PE.r.tu.: ufay 
9.1 ad.. of Pwiw: tich 

grdez99.98%: pure orda: 

Z:S 

99.6%; tahniwl grtis: 99.0% 
Stone. Tmp.mtw.: Ambimt 
Inn amo.Ph.r*: No 
rqk.m&t 

9.4 Vmtna: Own tflwne l rrata) or 

12.26 nbatp,‘$;plon: 0.t. not 

12.26 tiwll;k;d”: D.t. not 

12.27 Rdd VJJOI Rrrur.: 0.4 prh 

6.2 
WdJJ. 

;~g~Jd-+nP h 
A. ;%%%f~%$%%$&~lbf.. 

Irrit*ta &ln?ZZ~ qamq bil.tus. 
Ttumwnt of brpomx.: INHAMTION: N ill dfatw #cv. ranova to frarh .ir. 

kmphbnwumrd~nd mdk4 hdp ~lom~tl~: If brathlw now. 
ohm wtlfldti rapir.6.n. If&%N: 1ndu.a vomitin only up.n ph ici.n’. 
qapmv& matuld in lung may wtn. chwtkd pnam-4.. SKIN AN F EYES: 
promptly fkah with plmty cf mtr I16 min. for q-1 urd gst nwdlc6l 
.tt.ntlon: r-. .d Walt a0ntunln.f~ olothitla &for. rbwc. 

Thf..md Lbntt vllu: loo wm 
6hon Tnm InMmlon Umio: 2UO ppm for 30 min. 
Toxidty Lv II’IQ.&M: 0r.d. 2: U%O = 0.6 to 6 oha htl 
lat. Toxlolty: 0.t. rwt .v.il.bl. 
Vqmr (OrI ttiwt Cbw.~l.Ua: V+or. out. moda.te Irrlt.tlon Nch th.t 

perwnnd will find high conmtr.tlorr unpl~. Th sfcwt i. tanrMr.ry. 
Llqdd o, 6dfd lrdnnr Ch.t.ot.Mda: C.U... m.rtlng of the *kin .nd flm- 
d.61.. burn. on .hOTt (D[poNIo: m.y - . . ..onduy bum bn lo”,, B(po.uT.. 
0th ThmJhdd: 140 aom 
IDLH Vdu: 2.000 ppm 

6.3 

prtiwuulnn. 

::2 
It: 
6:s 

6.9 

E 
NOTE6 
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. L. i ,.: _ 

cunmon 6ymPtomS 

Tdud 
Mcthylbanzcnc 
Msthylbwuol 

Watery liquid CdOdW Plurant odor 

Floats on valor. FIcmmabls. irritating VSPO~ is produced. 

Stop dischrgs if pccciblo. Kaep Dgpls way. 
Shut off ignition l ourcca and ull firs department. 
Stay upvmd and w watar .pr.y to X’teck down’ “.por. 
Avoid contact WithJiquid md vapor. 
Irdace and mnove dischrocd material. 
Notify local ho&h ati pollution control agmciaa. 

Fie 

EXpOSUO 

Wd8f 
Pdlllhn 

1. RE6FON4 

FLAMMABLE 
R8dhca don “wof wdl my wow. 
Vapor may u 3 eda if lqnltd In L” l ndod cr... 
Wsu 6 gla ud cdf-cont~incd breathing appcrattm. 
Gttlnguic with dry chvnicd, form, or ccrbcn dioxide. “I: 
W*ta may be ineffectIve on fire. 
Cook stpoesd contdnan with w.tcr. 

CALL FOR MEDICAL AID. 

VAWR 

Ftmmm ccntnnitutd clotfUn and chca. 
Flush affect& .,(YI with plenty of water. 
IF IN MS. h&d y&do oprr end flwh with plaCy Of Wqtce. 
IF 6WAUOWED nd vlctlm ic CONSCIOUS. hove vietlm drink 

water or milk. 
00 NOT INOUCE VOWTINt. 

3. CWEMCM DauwmoNe 4. os6mvAu.E CwIR*c~SllCI 

3.1 CG comPoubm~ ck: &omak 

Z:f 
fJH$L2i%Z6CH 

32 

IMONN Dd~~clon: 3.211294 
DOT ID No.: 1294 
CA6 lbdatry No.: 10898.3 

2. LABa 

2: clas: 3 
CM&yz Rcmmabls I$uid 

6.10 
6.11 

&~?c&d lrzfmnt ChmctcricUcc: Minimum heard. If rpillcd on clothiw 
m-d dlwmd 10 ranah. may cama smting d rcddeming of the akin. 

Odor Thrahdd: 0.17 ppm 
IDW V&m: 2,DDO ppm 

6.1 

6.2 

6.3 

8.4 

6.6 

6.6 

6.7 
0.8 

6.0 
0.10 

8.11 

6.12 

8. FIRE HAZARDS 

Flash Point: 40°F CC.; 
6S” F. O.C. 

R7qmabl* Llmio In Air: 1.27%- 

fi;.~Gtdn.~uisNn.~ Agwns: 
Carbon dioxide or dry chemical 
for smrll fire. ordinary foam 
for large fira. 

firm hUnadding &mm Nor to 
bc Usad: Wats m.y bc 

ineffecrivs. 
Swid Husrcb of CcmbuaUon 
PnxkacOr: Not patincnt 
6ahnvlOr In RI*: Vapor i* hawia 

tfun air l d may trrwd a 
ecraidcrabls dictcnco to c 
;p,“kf” of Ignition and flash 

lgnldon Tm~mcurc: SO7oF 
aaotrld nnzwd: CIau I. 

7.1 

7.2 

7.3 

7.4 

3:; 

7.7 

7.8 

7. cnEMlcAL REAcnvlTY 

ltudvlty wlth Wmor: No 

E. WATEll POLLUTION 

nowomatlc hydrourbm; 
aon20:bwnmn 

::3 
9.4 

10. HAZARD ASSESSMENT CODE 
IS- Hczwd Asswm.nt HsndbocJtL 

A-T-U 

17. HAZARD CLASSIFICATIONS 

11.1 

11.2 

11.3 

Cadr of Fcdcrcl Rc~uisdont: 
Flrwnmablo liquid. 

NAs Hazard RcUnq for Sdk 
Wac:w Trsnspcmtion: 

Firs 
C-WY Rwing 

. . . . . . . . . . . . . . . . . 3 
Hcclth 

Vapor Irritant . . . . . 1 
liquid or Solid Irritant . 1 
Poiwnr . . . . . . . . 2 

Wats Pollution 
I .umm Toxicity . . . . 1 
AquatIc Toxicity . . . . 3 
Aathetic Affect . . . 2 

RsuZtiVlty 
Otk Chcmioclc . . . 1 
Water . . . . . . . . . 0 
Sdf *lion. _. . . . 0 

NWA tkwd Cla*BuUon: 
cludnamlon 

Hs?c &d (Blwl . . . . . 2 r 
FlammcbiliTy IRad) . . . . . . . 3 
Rsw+ivlty (Ydlcw) . . . . . . . 0 

12.1 

12.2 
12.3 

12.4 

12.6 

12.6 

12.7 

12.8 

12.0 

12.10 

12.17 

12.12 

12.13 

12.14 

P hydcd $2;” ,t 16.C md 1 

gcL&B$ ’ Wddn: 92.14 
‘Y.” 4nt l t 1 *an: 
‘1.l.F I llO.S~C I 

&B*K 
Fmdn6 P&r -139-F = 

-90.0.C I 17B.Z.K 
Cl c ri~I,$Tr rmtwe: 606.4-l 

. * F - 681.80K 
CUUtleJ *raw.? __. -. . 

666.1 pcic =- 40.66 wn = 
4.109 MN/m‘ 

6pod(lo Gmvlty: 
0.887 at 20*C tlicuidl 

I. lpuid Surf& T&&ni 
29.0 dyndnn I 0.0290 N/m _--- 
at aP*C 

Uqcrld Water lntwfdd Tondon: 
~,6.,ld’,“/” = 0.0361 N/m 
-. .L” ” 

Vwcu Iorl Spcd60 onvfw: ..-_ C-...-.. 
au0 Of spdno Hrm of Vmpor 

ibrr: 1.068 
lAtwt l4mt of Vwcwiauon: 

166 Btwlb a, 86.1 call6 = 
3.61 X 10’ JIlta 

Hnt of CcmbwUon: -17.430 
Btuilb = 9686ull6 = -4.06.6 

lsf “2 mwodtfon: Not 

12.16 ~e%%luUon: Net putincnt 
12.16 Hnt of PdymcdzcUon: Not 

puclna 
12.26 Hut of Ftmion: 17.17 ccl/6 
12.26 “n&h&d”: Data not 

12.27 Rdd Vapor Rcscuro: 1 .I psio 



,. 

m-XYLENE 

6. KFEHAZARDS 

Aah Paint: 84OF C.C. 
Kmmd* timio in Air: 1 .l %- 

6.4% 
Km RUnOJthinp Agmb: Foam. 
dry chemical. or carbon dioxide 
Km ttfngdhlng Agono Not to 
be lbd Wats be indktive. 
bwoid Hmmrds of Combwdon 

Common Symotom* 

1.3~Dimethylberuas 
XYlOl 

Watery liquid CObdW, sweet odor 

Fleaa on water. Kamm~ble. irritating Vader is produced. 
8.1 
6.2 

6.3 

6.4 

6.6 

6.6 

I A.T-Y 

Stop diwhugs If wmsible. KOOP WOP* way. 
Cdl firs dawrtment 
Avoid ~onta.5 with liquid and vapor. 
Isowe and remove direharped mate&l. 
Notifv local hslllth wad p~llutlon control rgacis. 11. HA2WID ClASSlKCATlONS 

than dr and may t&d 
considerable di- to . 
wures of iamtbn l d !Iah 

11.1 

Il.2 

Fire 
C#WJOV Ibung 

. . . . . . . . . . . . . . . . . 3 
H@aHh -.... 

vawr Irritant . . . . . . 1 
Ug~~;r Solid Irritant 1 

. . . . . . . . . . 2 
Water IPolhxion 

Human Taxicity . . . . . 1 
Awatlc Toxicity . . . 3 
Aafhatlc Affect . . . . 2 

ticlhrltv 

War edf-conulmd bruthing .pw.tw. 
bttlngtish with foam, dry chemical, or ubon dlmids. 
wna nuy ba Imff~ on fire. 
Cd awwd contdnan with w*tr. 

6.7 
(la 

ET0 
a.11 

OthaChuniub . . . . 1 
wata . . . . . . . . . . . . 0 
salt Rwatlon . . . . . . . 0 

NFPA Itird CIn&la8don: 
Clr*nOWfO” 

HGt?=d I8lw) . . . . . 2 
FIwnm~Mlty (RedI . . . . . . . 3 
Fbawty l-slow) . . . . . . . 0 

Fire 

6.12 

11.3 

7.1 

7.2 

7.3 

7.4 

7.6 
7.6 

7.7 

7.8 
Pllpds&m et 1a*e d 1 

M&r Wdghc lOd.18 
lbiflng Cdm .t 1 Mn: 269.4.F 

I 131.9’ I 406.1-K 
Fmdna Fdne -64.2.F I 

-17.a.C I 226.3.K 
cdued Tmwmtuf~: 860.8*F 

I 343.8V = 817.0*K 
cffuod Pruwm: 

613.8 atm I 34.06 W - 
3.640 MN/m’ 

sldllo Qrwfty: 
. 0.884 .t 20-C Illquidl 
Udd Uuma lwnion: 

28.8 dynmkm = 0.0286 N/m 
n 2OQC 

lhdd lY8mr fmwfdd Tadon: 
38.4 t n&m = 0.0384 NIm 

3 at 30” 
v;~~to~mdna QWNY: 

keoo!fS no 
1Qa1: s” 1. 71 

Ham of V8pw 

Lam bbmt of v*daclon: 
147 Btunb = 81 .S cd/g I 
3.43 x ru mg 

HNlOfCanbudon: 
-17.664 8tuQb I -9762.4 
dfg I -406.31 x ld Jhq 

Wt~at~~-~llon: Not 

Hut of WuUon: Not Petlnmt 
Hwt of FdymwinUen: Nat 

Petinun( 
My! of Fuion: 28.01 caflo 
Llm~ll,,~dw: Data net 

md Vawar Frauwe:’ 0.34 wia 

HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS. 
FoJlngtDdpnyrr. 

W8t83 
Pdlmhn 

_ 1. -NI 

12.4 

12.6 

12.6 

12.7 

12.6 

I 8. WATU #)LLUTlON I 

8.3 ~orodal-Ymomnd 
IBQO): 0 lb/lb, 6 dayc 

6.4 
0% Jlh0w.h 8 daya 

Fwdtonwntr9~ colanudz 
Dam not mfdbbb 

12.0 

12.10 

12.11 

12.12 

12.13 

3. CmCAL M8lQNATlQW 4.08aRvABll5 ciwwmmsncr 
3.1 cocwE*r: Afamtb 

3.2 ~~~m4,CHN3 
::4” IMOIUN mdorrckn: 3.2n307 

3:6 
Wf ID No.: 1307 
CAa way No.: lee-385 

4.1 mlydad amm ho ddppmdl: 

4.2 c%e- 
4.3 o&c ukekra: 

B- 

12.14 

:Z::: 

12.26 
12.20 

12.27 

I 0. 8HFFlNO IwM(wATlON 
I 

0.1 Qdm of Mty: 
- 99.99%: 

5.9 Ut%??%ld hItant Chmoomdw: Mlnlmwn hmrd. If spiIbd of clotting 

5.10 odoc r- 
and dlowed to ‘$no~.r&w calma a#tfng and raddar!&lg of the sldn. 

5.11 IDLH Vdu: 10.0&l ppm NOTES 
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o-XYLENE I I XL0 

Common Symptom* 

l.Z-Dimethylbsruma 
xylol 

Wmtay liquid CdOrbSS Sweet odor 

Fb*t* on Water. Flsmmabls. irritating vapor it produced. 

Stop diu.harge if Webb. Keep pwpla way. 
Cdl fire department. 
Avoid cont~t wltMlquld and vapor. 
Isolate aed remove dbchwped mataid. 
Notify louI health and pollution controi aqsncia. 

FLAMMABLE 

Fire 

Rntbdc dong vwot trdl mw occw. 
Vspor mey UPC& if lw!hd in sn *“dosed *r... 
War adfzontainad brewhing l pparattm. 
6xtinguieh with foam. dry chanicd, or carbon dioxide. 
W*tu may be ineffective on fir*. 
Cool apomd conulnar with vJ*tar. 

CALL FOR MEDICAL AID. 

VAPOR 
1rrlmllnp m ey”. noa, and rhmmt. 

“ !?l-sia- 
hadaim. dfllaJt brutMw. or Ion of 

Mew to trah dr. 
If brmthlm hw stop@. give wtlficial v&r&on. 
If brathIn ia dlfflcult. give oxy6sn. 

Expoavo UaUD 
fpltrlddd~d&a. 

A. 
-. vomluna, or Ion of 

Rmlw* co”mmlW ClothlnQ and dma. 
Flwh affmtod I- with PtaUy of watu. 
IF IN MS, hold eydlds o#n end flurh with plenty of w&w. 
IF SWALLOWED rd vlctlm Is CONSCIOUS. hwa victim drink 

wata or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

2. LABEL 

2.1 CcAt&aoy Fbmmbls liquid 
2.2 : 

chmlbd and Phydal8rtmrn 

3. CMCAL WSNWATtONS 4. OBsWMlE cHMAcTwsRc6 

3.1 Phwkd smta la dupF4! 

23 
Formdo: o.C&4iC~12 ~cobrlrr 
IMOwN DuigtrUom 3.2n307 t3 o& samme.llh 

::: 
DOT ID No.: 1307 dwatubtb -tb 
CA6 l?a#stly No.: 96-47.8 

8. H6ALTHHA2Ams 

shwt l*ml Inhddon Lhde: 306 ppm far 3Q ml”. 
Toxldty by Inonllon: Grad 3: IDW I 60 to 600 rJlr0 

i.0 

6.9 Uqadd or S&d lrriant CbametwisUoa Minimum hszud If apIlled or clothing 
md dbwd to rmdn. “my catme snlartlnq d r&d&+ of tha skin. 

6.10 odor Tbrahddz 0.06 ppm 
6.11 IDW Vdu: 10,CCC PM 

6. FIRE HAZARDS 

6.1 

6.2 
.- ._ 

6.3 fir* ErUngdsting Awes: Foam, 
dry chemical, or carbon dioxide 

0.4 Fir. Exdnadd-hg AwnQ Net to 
ba uwd: Water be inaffectivs. 

6.6 Spaold Hazard8 of Combrudon 
Produce: Not perdtwnt 

6.6 Bduvbr in Fir*: Vawr i9 *ia 
than dr and may trivd 
contidaable distance to a 
sowee of ianition and flash 

a.7 
6.8 

s::o 

6.11 

6.12 

back. 
lgddon Tmpamnrr~: S8SeF 
Emcolcd Hazard: Clus I, 

7.1 

7.2 

7.3 

7.4 

3:: 

7.7 

7.8 

8.1 

a.7 

8.3 

8.4 

8. WATW PXUJTlON 

Aqudo TaxIdly: > 100 mgrlls6 
bm. ma6ruTTL”lhrh wna 

W8tufowl ToxbJW: Data not 
wdlM* 

W0lod.d Oxyw~ DanmU 
IBOO): 0 Mb, 6 days: 

2.6% lthmr.~, 6 
% Fcod Conlmnlmuon mrlue 

Data not wailable 

0. SIWUNG INFORMATlON 

S.? Qr8d.l of PrJrlcy: 
~gg,;s.asw; . . 
Commr;id: i36 + % 

12 
Stotonw Tamwmtum ArnbM 

9:4 
Imrt Armapkm: No action 
Vandng: 0c.m Iflame rrar) or 
prrB%Jre-v- 

10. HAZNtO ASSESWMT CODE 
IS- Hamad Amaunwir Handbodc) 

A-T:U 

11. HAZARD CLASSlRCATlONS 

11.1 

11.2 

11.3 

Coda of F.&rd RogJsdom: 
H~rnm~bls liquid 

NAS Husrd Ftadno for Bdk 
wmt*r trampormnon: 

cstway Ralinq 
p&. . . . . . . . . . . . 3 

Vwor Irritmt . . . . . . . 1 
Fz,z,“,“r Solid Irritant 1 

. . . . . . . . . . 2 
Water Fwutlon 

Human Toxicity . _ . . 1 
Aquatic Toxicity . . . 3 
AestIMIc Affect . . . 2 

Rauthrity 
Otha Chanlcalr . . _ _ 1 
w*ta . . . . . . . . . . . . 0 
self Reatbn. . . . . . . 0 

NFPA Hazard CIJfl~Uon: 
Clu*fiosdon 

Hs:grd fSlw1 . . . , . 2 
Flunm&llity fRsdl . . . . . . . 3 
Rewwky IYdbwI . . . . . . . 0 

12.4 

12.6 

12.e 

12.7 

12.8 

12.9 

12.10 

12.11 

12.12 

12.13 

12.14 

12.26 
12.26 

12.27 

Phvdods~o*tlC*Candl 
.WI: U&d 
MdwJr Wd#% 106.16 
BcJll~g Wnt n 1 .bnz 281 .S*F 

I 144.4.C I 417.SbK 
Frwzln~ Pdnt -13.3-F I 

-26.t*C - 248.0-K 
CdUod Tmpamtuw 674.8.F 

- 367.1-Z = 630.3.K 
CriUod R.aur*: 

641.6 atm - 38.84 psi* = 
3.7:32 MN/m’ 

+dfb Qrwfly: - 
0.830 .I 20-C fllquid) 

Uqdd 6wf.w Tendon: 
30..63 dynr/cm I 0.03063 
N/n? .t 16.6.C 

Uqdd Wmtu Intwfdd Twadon: 
g$:dJoy$rn = 0.03606 

vN~~mma;ydno omvly: 

yak& Ofpo~ib Haa of v,por 

Laws HA of Vaporfzauon: 
149 Btuilb I 02.9 ullg I 
3.47 x 1 v J/k6 

Hat of Ccmbwuon: 
-17.668 Btwlb I -9764.7 

&~~=3-~;~$ ;;y 

wrtimnt 
Hat of Sduclon: Not pertinent 
Hat of PofvnnrizaUon: Not . 

i4!szJden: 30.64 cd/a 
UmiUnr Vdw: Data rwt 

NOTES 
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p-XYLENE --jLj 

10. HA2ARD ASSESShlENT CODE 
IS- itszard Aswssnwot HandboW -7 A-TAJ 

6. ARE HAZARDS 
Common Symptoms Wm#y liquid COlOrlM Sweet odor 

1.4-Dimethylberzer+ Floats on watqr. Flammabis. irritating vapor it erodued. 
XYIOI Freatnq point I* 66’F. 

z:: 
Flesh Point: 81 *F C.C. 
Flamk.l. Urnlb in Ah: 1 .l%- 

6.6% 
0.3 Fir* Erdngdddn~ Agmo: Foam. 

dry chanlul. or carbon dioxide. 
6.4 RI* E~tingtiddoa Aqmm Not to 

y&%;bJat” 8n.y be 

6.6 Swdd H&r& of Combutlon 
RodWcr: Not partim 

6.6 Bahnvior in Rra: V*por is kwier 
than dr l d may trawl 
comida&la distance to l 
p:e of ignition aed flash 

: :: 
lonit& Tmpemture: 870-F 
Rwaiod Hazard: Cla I. 

Group D 
6.0 Eurnin~ Ram: 6.8 mmlmln. 
0.10 Ad&ado Urn. Tmpmnm: 

Data not mr8il8bla 
6.7 1 Stoialdom.trio Air to Fd R&a: 

On* net awilablq 
6.12 Fkndarna~nwm~ Data not 

11. HAZARD ClASSlACATIONS 

11.1 

11.2 

Coda of Fedwd R.gul&.ma: 
Flwrtmabls liquid 

NAS nhrud Radnq for Wit 
Wm1.r Trmwrmwion: 

c:s*pory Radnq 
Firs . . . . _ . . . . . . . . . 3 
Health 

FUMMABLE 
Fl8dmmk dono “.po, trdl msy owur. 
Vapor may UPC& If igM.d In .n wldomd W”. 
Wmr Id!-contdmd breathing l pw.tw. 
Extirwpish with form. dry chemical, or urbrm dioxide. 
Wata m*y he imff&th on firs. 
Cool mpomd wntdm with water. 

Vwx Irritmt . . : . . . 1,. 
;z;u Solid Imtant . 1 

. . . . . . . . . . 2 
Water Pollution 

Human Toxicity . . . . 1 
Aquatk Toxicity . . . . 3 
Amthefk Alfeet . . . . 2 

Reactivitv 
Othm Chanieal~ . . 1 
water . . . . . . . . . . . 0 
Self Ractlon . . . . . . , 0 

NFPA cbud ClrdtToaUon: 
Clr*fleadon 

l&?%&d IBlue\ . _ . . _ 2 
FI~mnubllky IRaIl . . . . . . . 3 
Romtldcy Iydkwl . . . . . . . 0 

Fire 

CALl FOR MEDICAL AID. 

VAPOR 
lrdbtlna to eyes. nom. end chrmr. 
If inhdd, will - dxzimr. dffiodt breatMng. or loss of 11.3 

If brutldng hm rtopped, @Jo wtlfkid rapintlon. 
If breathing is diffkuit. Siva oxygen. 

UDUD 
Irllmung la dtln md eyu. 
If *wdlowd, will mum -. vanlml~ lam of oomalownon. 
Rmnwa conuminnsd elotWw and shaa. 
f+wh affmtad aru with plu&y of watu. 
IF IN FfE8, held qyJI& c#n &nd flwh with plenty of WatQ. 
IF SWALLOWED md victim ia CONSCIOL’S, have vktlm dr!ok 

water or milk. 
DO NOT INDUCE VOMITING. 

7.1 

7.2 

7.3 

7.4 

;:: 
7.7 

7.a 

Expowo 

12. PHY~uC&C&HEM~CAL 

12.1 Ph&dsmmatll*Cmd1 

12.2 
12.3 

.rm: Llqdd 
~¶ie&hl~~y ‘fir ‘* 

I 138.3-C I 41 
Froufnq Palm: 66 

13.3.C I 288.6 

HARMFUL TO AQUATIC LIFE IN VERY LOW CDNCENYliATlON8. 

W8tW 
Pdlution 

1. RESPONa 

12.4 

12.6 

12.6 

Notify :oul hmlth nd wIldlIfe offId&. 
Notify weraters of w.by w.ta intakr. 

-.“v. 

= 34.66 wh = 6OSAm 
3.610MNIm' 

s#dsa llrdtyy: 
0.861 .t 20.C Iliquid) 

ug s- T.dfB”! 
.?t dynrlem I 0.0283 

8. WA% POLLUTION 
12.7 

12s 

12.0 

12.10 

12.11 

12.12 

12.13 

Nimn20-C 
Usuid Wmr tntwfwdd tunlon: 

37.8dymkm - 0.0378 N/m 
n 2(8-c 

vmwl lad smollk amvIm: 
3. CHWlCALDWGNATlONS 4.Oa8mvABL6CHARAcTw8nCs 

4.1 PhJd$ls~lr*hlpp.d): 

t:z =Obr: - o&c ukobsmr: 
chumddc 8romatk 

N&t wtlmni 
lb Iha of Vvor 

btmt Hmt of v+wfzadoc 
160 l3Mb I 81 Ur/S = 
3.4 x lb JnQ 

Hmt of comburlon: 
-17,668 Btwlb I -8764.7 
dla m -41)&A, w 1rY .,I%” 

3.1 C&C~~~tY - AIPrfwl.3 

g.3’ Fonmh: P-c~lcnsIz . 

3:4 
ILw&nglN~#mm7n: 3.2lt307 

3.6 CM lbrjsiiy ih.: 10842.3 

12.14 

X 

12.26 
12.26 

_ - - . - . - 
w;;i’of Daanpoddon: i;io?’ 

Datltwu 
Hut of Sduclan: Not pertinent 
Hmt of Pdyrnwimtlon: Not 

Hso~n: 37.63 cd/g 
ltmldrw V&m: Data rwt 

S. SHPRNO INFD~ATION 

3.1 0mdm0fPudw 
Rearck: se.se%; 

2 

F'w~88.8%;T- 8B.OW 
6ton 

P 
Tmp~lr.: Ambimt 

Inert onomlnfw NO 
rdrmmIit 

9.4 Vwdw: O#n Iflam. rratri or 
pr-by- 

6.1 

Ndkih 
12.27 RaidVapor - 0.34vsia 

d$%%ild Itimnt Chammrhthu: MInimum hazard. If 8pilled on clothing 
ad dlowd to rmdn. may - mmrtl~ and reddudm of the skin. 

Odor Thrrkdd: 0.06 pprn 
IDLH Vdu: 1 O.OW nprn 

6.9 

6.10 
6.11 NOTES 
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TETRAETHYL LEAD TEL 

Common Symptom*. 

TEL 
L.sd totmethyl 

Oily liquid Colorlw~, but Fruity od( 
gansrally dyed red 

Slnlu in w&t=. Poiaonow. fl8mmrbls vapor ia produced. 

AVOID CONTACT WtTH UQUID AND VAPOR. Keep people aww. 

Wew goggla. sdt-cont~inal breathing apparatus. l nd rubber overclothing. 
Stop diacharqe if pouible. 
Cdl fire dspartmenh 
Stav upwind and uw watw spray to ‘knock down’ vwa. 
kolite l d mmove diacharqed mate&. 
Notify local health and pollution control aganei@a. 

Fire 

Expoaue 

W8tsr 
Polhtion 

Netlfy kd hwlth and wlldllfs offIeld% 
Notlfy o#.toon of nurby wnr Intakw. 

1. RESFONS 

Combtadble. 
WISONOUS GASSUI ARE PRODUCED IN FIRE. 
conaln.rs rnmv l xdodo In (Ire. 
vapor may u&de- If lgnit..d In an l nolo*~ a,.*. 
Wear goggle. Mlf-contained breathing appwstw, axl rubbe 

ovaclothing. including glova. 
Combat fira from behind barrier or protected location. 
Flood diedurge ama with water. 
titlptih wlth yt,cr, dry pEio&, foam, or cwbon dioxide. 
coo mmowd co tmnem wt ate-. 

CALL FOR MEDICAL AID. 

6. FIRE HAZARDS 

6.1 FMIt;r& 200°F C.C.: 

6.2 Rmmnbk Lho in Air: Data 
M)t svsilable 

8.3 fir* Ldnqrirhing Agents: 
Water. foam, dry chemical, or 
carbon dioxide. 

6.4 Fh tidnguishing Agents Not to 
be Used: Not patinent 

6.6 Spwid Hsrsrds of Comburdon 
Produo% Toxic gasa we 
ganaratod in fires. 

6.6 Sehsvior in Rre: May explode in 
fire. 

0.7 Icnidon Tunpwature: 
Owom~osa above 23O*F 

6.8 Eintrlod Hazard: Not wrtinant 
0.0 Burning Rate: Data not available 
0.10 Adiabadc Ran* Tmpwstura: 

Data not available. 
0.11 StdetiomWk Al, to Frwl Rado: 

Data not available 
0.12 Rmw Tmpwetura: Data not 

available 

VAFOR 
POISONOW Ii= INHALED OR IF SKJN IS EXPOSED. 
lrdadng to my”. 
Move to frah dr. 
If brc*thlng ha stopped. give artlticid respiration. 7. CHeUlCAL REACTIVITY 

UQUD 
POISONOUS IF SWAUOWO) OR IF SKIN 1 EXPOSED. 
WN burn w”. 
Remove contuninatmd clothlrq and show. 
Flwh dfkted UM with plenty of w-t=. 
IF IN EYES. haid eydlde open and flrah with platy of water. 
IF SWALLOWED and viotlm ia CONSCIOUS. have vktlm drmk 

watt or milk wcl have victlm induce vomiting. 
IF SWALLOWED ud vktlm is UNCONSCIOUS OR HAVlHG 

CONVULSIONS. do nothing 8(wpt keep vktlm wwm. 

7.1 Ruodvltv with Water: No 
reaction 

7.2 Rucdvity with Common 
Memrids: Rut at-4 some 
metals oa- d-position. 

7.3 Stsbllly 0udn.a Tmmpon: 
Stable Mow 230.F. At higha 
tempaaturw. mw dotbrute or 
expkde whm eonfined. 

7.4 Nwvdidng Agmna for Ad& wd 

::: 

Cauda: Not putinmt 
12. PIWKU#~HWlCU 

Polynwfndon: Not pertinmt 
IMbiNbi-;f P+mwfndon: Not 12.1 Ph~doul~8bta at 16.C urd 1 

7.7 Mokr Rmdo IRwoant to 
Roduotl: Dam not Hdkbk 

12.2 hi%id%fdghc 323.U 

7.8 FSWOWO~~~ Oroup: Date not 
12.3 6dilngFdntn1~ 

-Pww 
12.4 Fr_“;ge 7” 

- -137.C 
* 136.K 

12.6 C~riwdldl.~~ntw~: 

HNWFUL TO AQUATIC UFE IN VWY LOW CONCti3nuTlONS 
hlmy ba dwt~lm If it wan wtu intdcw. 

3. CHEhllCU DWWATIONI 

3.1 Cl~OCdm~Ub16ty Claw: Not 

$2 
Fonnrk: Pbb(C3nSl4 

f P 

IMONN Duigrrdon: (1.11184S 
DOT ID No.: 164S 
CAS Rqktry No.: ?Ef-tB.%t 

6. HEAL1 

6.2 

6.3 

6.9 

6.10 
6.11 

10. HAZARD ASSESSMENT CODE 
IS** Hazard Anaunent Handbo&l 

A-X-Y 

11. HAZARD CLASSlRCATIOilS 

11 .l Coda of F&rd Regulsdom: 
Poison 6 

11.2 NAS Hazard R,dng fa Sulk 
g;‘$r Transportsdon: Not 

11.3 NFPA IHazard Clmsifloadon: 
csagoy Clasaifludon 

Health Hazard l6lud . . . . . 3 
Flanmabllity (Red1 . . . . . . 2 
Fkwtivity Wdlowl . . . . 3 

8. WAfw POUUTION 
12.6 C~grid,~l. 

12.7 Swdflo Gravity: 
8.1 Aqtmlo Toddy: 0.20 mgn196 1,833 .t 20°C 1liquldl 

hrlblwgillu(rah wna 12.3 Udd Surfwe Twmion: 
8.2 W;td& Toxloity: Oata not 26.6 dYn&gm = 0.286 Nim 

n ht. 26% 
8.3 Bldo&ed Oxygen Denad 12.0 u&d W8tu lnmrfwld tmsion:’ 

1SODt: Data not wi*Wa 
8.4 Food Conoantndon Poundd: 

lat.1 40 d~ncdem - 0.04 
NJm at 20 C 

IIan not muikbk 12.10 vN~pl~v3u~p.oifk anvfn: 

12.11 Reuo of Spoof60 Hua of vapor 
Iaw)t Not peltinart 

12.12 lAt$H-Sf V.podwu0n: 

12.13 Hnt of Canbtmdonz la.1 
-7.870 SnJlb - -4,380 

I -183X1@ J/k 
12.14 $.$i$%yrnpoddon: tf ot 

12.16 Hwt of Sdudon: Not pertinent 

0. SHIWNO INFOFNATION 
12.16 Hwt ,of Pdym~rlwUon: Not 

0.1 Qmdw of Purity: TechnIca! 
12.26 +$?&“I-: Dam not 

8.2 Smmga Tmpsmtun: Ambimt 
9.3 Inn Atmodw~: No 

12.26 Ur$fyzd”: Data not 

rwtiraont 
8.4 Vendno: Raowevuwm 

12.27 Rddddz Rwwm: Data not 

NOTE6 
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PETROLEUM NAPHTHA 

Fio 

FLAMMABLE 
Rai-bdc don Yapor vdl may ooow. 
vwor mw aI $ a6 If Ignitad In l n WKdaud .rm. 
Extiwtirh With fawn. dry chaniul. w carbon dioxide. 
Cool EC+ contaInan with w.ta. 

Expo8lua 

CALL FOR MEDICAL AID. 

VAFOA 
Not irdtmlng to aya. (DO. or that. 

UOUD 
HomlN if rwdlowd. 
IF SWALLOWED ti vktfm I. CONSCIOUS. have vlctim drink 

wota or milk. 
DO NOT INDUCE VOMITING. 

watar 
Pollution 

3. c-AL 0E8lGNAn0u8 4. oumvmu awuixhsncs 

1.1 CG CmnwdbNty Cbw 
~bhs&f=mum Hyd- 

wclW oNPFI): Uauid 

::S 
Fomdm: Notawbbb 

Odor: Uka gudln. nd ka- 

IMOAIN Ddamdom 3.2/l 266 

::i 
DOT IO Uo.: 1266 
CA8 Radm* No.: 803~3CbO 

6. HiALTHMUMD8 

i.1 
i.2 

5.3 :-vbtimtofrakJrondtrat 
wmfmxns. INGE!?TlOII: Iwo vbtbn dfi& vwtu w mills do NOT induce 
vomitfn6. EVE8:fbhwlth~tal6mh. bXIN:wlpoffndwrhwith 

6. FIRE HAZAROS 

8.1 Flash Point: 20-F Is~prox.) C.C. 
6.2 Rmmabb Limits in Air: 0.9% 

4.0% 
6.3 Fire ExUn~tisling Aqmts: Foam, 

6.4 
carbon dioxide. or dry chsmicd 

fire Ertlngthhing Aqonu Not m 
be Und: Wata tn.” be 

6.6 

6.6 
6.7 

:s 
6:10 

6.11 

6.12 

iwftective. 
Spdd Hazatd$ of Combustion 

Prodwu: Not parirxmt 
Behavior in Rre: Not pertinent 
igrition Tmpwahm: 460°F 

hpprox.) 
Eboerlcd Huud: Not pertinent 
Burning Rau: 4 mmlmin. 
Adabada Flmu Tmpamttm: 

Data not available 
SmioHamio Air to FUJ Rado: 

Data not available 
Pl~~~~m~wmw~: Data not 

7. CHEMICAL uE4cTMrY 

7.1 Ryo’H~ with Water: No 

7.2 RuoUvily wlc Cmmon 
Mauddm: No routIon 

;:4” 
Stmbllltv During Tmrrpon: Stable 
NwtdIdno Aomta for Ad& md 

Cmdw: Not oacfmnt 

Penlmnt 
7.7 Mdu R&o IRmount to 

RodwtJ: Data not wallabb 
7.8 Rwoudw Group: 33 

- 

0. WATW l’OUUfION 

8.1 ~d~UtxldW: Oata not 

8.2 W~tdodo Toddy: Dm not 

8.3 Uldodod Oxygen Ounwd 
IBOD): Data not wdlabl~ 

8.4 
‘r;“,“““““l FOtmthl: 

0. SHPRNG INFOIWATION 

Gmdu of Rdty: Data not 

Ambiat 

10. HAZARD ASSESSMENT COOE 
(Sm Hazard hnssment Handbook1 

A-T-U:%W 

11. HAZARD CLASSWCATIONS 

11.1 Cob of Fadord Rcgdsdan8: 

1 1.2 
Flammable liquid 

NAS Hazard Ibdng for Sdk 
z;t’i;’ Tran~porudon: Not 

11.3 NFPA Hoard Clanificsdon: Not 
listad 

12. PnYsll~&nedtcAL 

12.1 Phvdd LW at 16.C ud 1 

12.2 
12.3 

12.8 

12.9 

12.10 

i2.17 

12.12 

12.13 

12.14 

spudno 
0.74. 

Uadd s 
# 20-d Iliquid) 
urfwa T*mlon: 

-1’9-23 dyndcm I 
0.0116-0.023 Nhn .t ZO’C 

Uqdd watu Ilwmhdd Tmdon: 
36-61 dy”a”- - 
0.03%0.061 

VOPOI (OrI 

I”.,, - 

N/m .t 20.C 
Swdno Gnvity: 

%o nnb of Vapor 
Not vmtirw 

Rsllo Of spcl 
Iowl: Icut.) 1.030 

Latem Hat of Vapodzauon: 
l,“~lF&,“yIb .= 71-61 cd,~ 

nnt ;t c&b 
~OllIbb 

Hut of Oboomoodtfon: Not 
p&mm 

12.16 Hut <of 6dudon; Not partlnmt 
12.16 Hmtmt~?lymanaUon: Not 

12.26 ktd;f;sioon: Data not 

12.28 Lhnldn~ Vdw: De not 
wailable 

NOTES 
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5.0 SITE CONTROL 

5.1 ZONATIOW. Due to the nature of the work (multiple soil borings and 
monitoring well sampling throughout the study area) and the properties of the 
potential chemicals found onsite, typical exclusion, contamination reduction, and _ . 
support zones are not necessary or practical at all locations. Therefore, where 
appropriate, a "floating" exclusion zone in the perimeter of the sampling site 
will be established to eliminate access to the areabythe individuals not working 
on the project or involved in the assignment work. The perimeter will be at least 
20 feet in radius and moved accordingly as the assessment points are moved. 

5.2 COMMUNICATIONS. When radio communication is not used, the following air horn 
signals will be employed: 

_ 
HELP three short blasts ( * * - > 

EVACUATION three long blasts (' - _- - ) 
'I 

ALL CLEAR alternating long and short blasts (-.-A 

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Chapter 9.0 of the CLEAN WASP. Work at the site wrill be 
conducted according to these established protocol and guidelines for the safety 

8 and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

/ 

8' Work and sampling will be conducted in level D clothing and equipment. 

. 

MC-TW.HSP 
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6.0 DECONTAMINATION AND DISPOSAL 

General decontamination practices used during ABB-ES projects are described.in 
Chapter 13.0 of the CLEAN HASP. 

6.1 PERSONNELDECONTAMINATION. All personnel leaving the investigation area are 
subject to decontamination (as necessary). The decontaminationprocedure required 
will be determined by the nature and level of contamination found at the sites. 
At a minimum, site personnel will remove loose soil fromboots and clothing before 
.leaving the site. More thorough decontamination procedures will be obsenved as 
dictated by site conditions. These procedures are described in Chapter :L3.0 of 
the CLEAN HASP. 

6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be cleaned in the field 
between samples with soapy water (AlconoxWj, rinsedwith cleanwater, rinsedwith 
an approved Quality Assurance/Quality Control solvent, and given a final rinse 
with organic free water. 

6.1.2 Heaw Ecr=rfoment Decontamination Drilling rigs and other heavy equipment 
will be cleanedwithhigh-pressure water or steam. Loose materialwillbe removed 
with a brush.. Downhole tools andheavy equipment will be similarly decontaminat- 
ed. 

/ The decontamination-area, upwind of the sites, will include an area suitable for 
i containment of washwater and waste derived, from decontamination of heavy 

equipment. Large portable equipment (drill rods, auger flights, well casing, 
etc.) will be cleaned on sawhorses or other supports constructed above plastic 
sheeting. Storage of containerized waste, if appropriate, will be coordinated 

I through the Activity Environmental Coordinator. 

6.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. Investigation-derived 
wastes shall be handled in such a way as to preclude the potential for spreading 
contamination, creating a sanitary hazard, or causing litter to be left onsite. 
Potentially contaminated materials (e.g., clothing, gloves, etc.) will be bagged 
or drummedas necessaryand,segregated for disposal. Contaminatedwastematerials 
shall be disposed of as required by the provisions included in the contract and 
consistent with NTC and regulatory provisions. All non-contaminated materials 
shall be collected and bagged for appropriate disposal.as normal domestic waste. 

NTC-TMP.HSP 
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7.0 EMERGENCY AND‘CONTINGENCY PLAN 

This section identifies emergency and contingencyplanningthathas beenundertak- 
en for operations at this site. Most sections of the HASP provide information 
that would be used under emergency conditions. General emergency planning 
information is-addressed in Chapter 14.0 of the CLEAN HASP. The following 
subsections present site-specific emergency andcontingencyplannlng information. 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMNUNICATION. The site HSO or the 
Health and Safety designee is the primary authority for directing operations at 
the site under emergency conditions. All communications both onsite and offsite 
will be directed through the HSO or designee. Emergency telephone numbers are 
listed in Section 9.5. 

7.2 EVACUATION. In the event of an emergency situation such as fire, explosion, 
significant release of toxic gases, etc., an air horn or other appropriate device 
will be sounded for three long blasts indicating the initiation of evacuation 
procedures. All personnel will evacuate the work area. The location of safe 
areas will be upwind of the site. For efficient and safe site evacuation and 
assessment of the emergency situation, the HSO will have authority to initiate 
proper action if outside services are required. Under no circumstances will 
incoming persqnnel or visitors be allowed to proceed into the area once the 
emergency signal has been given. The HSO-must see that access for emergency 
equipment is provided and that all combustible apparatus have been shut down once 

'i ' “"I.c' the alarm has been sounded. Once the,safety of all personnel is establislhed, the 
NTC Environmental Coordinator', Dan Roberts, will be notified by telephone of the 
emergency (407-646-466i). 

The HSO will notify local fire and police departments and other appropriate 
emergency response groups if lower explosive limit (LEL) values are above 20 
percent in the work zone, or if an actual fire or explosion has taken place. 

Fire Department: 9-911 or 646-4333 
Police Department: 9-911 or 646-4444 

7.3 EMERGENCY MEDICAL TREATHENT AND FIRST AID. Any personnel injured onsite will 
be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. (Designated emergency 
medical facilities and rdutes from the site are listed in Section 8.6'.) The 
preferred method oftransportwouldbe throughprofessionalemergencytransporta- 
tion means; however, when this is not readily available or would result in 
excessive delay, other transport will be authorized. Under no circumstances will 
injured persons transport themselves to a medical facility for emergency 
treatment. 

NTC-TtU?.HSP 
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8.0 SAFE WCRK PRACTICES 

All personnel onsite are required to promote and follow prudent work practices 
to provide a safe working environment. All individuals are to follow the 
guidelines given below for their specific work activities. 

8.1 DRILL RIG SAFETY PROCEDURES. The ABB-ES FOL will observe drilling and well 
installation procedures and provide air monitoring, as needed, for specific 
activities. The FOL will remain outside the immediate w,ork area around the rig, 
whenever possible, to avoid interference with drilling activities. In addition, 
drilling subcontractors are responsible for maintaining safe, fully operational 
drilling equipment in the field, and should conduct regular safety inspections 
of equipment and working conditions. 

8.2 SAMPLING SAFETYPROCEDURES. Safety practices for sampling activities provide 
worker protection from chemical hazards associated with the sample materials, 
preservatives, and chemicals,that may be required for equipment decontamination. 
In addition, the following points of good field practice should be implemented. 

. 

. 

. 

* 

. 

. 

. 

. 

Specified USEPA Region IV sampling techniques should be used. 

Good judgment should be used in collecting and handling samples. (If a 
proposed sampling site is not readily accessible or the sampling method is 
unfeasible, sample collection shouldnotbe attempted. The TOM andTL should 
be contacted to select an alternate sampling site.) 

Spills, dirt, and residue from iampling should be cleaned up immediately. 

Damaged sampling gear or equipment 
immediately. 

should be repaired or replaced . 

The sampling area should be evacuated if any symptoms of overexposure are 
detected, and such incidents should be reported to the HSO and TOM. 

Unnecessary physical contact with sample material should be avoided. 

Exposure and environmental monitoring shouldbe performed as requiredby the 
safety plan. 

Contact with chemicals used for sample preservation or decontamination of 
sampling equipment should be avoided. 

8.3 TANK REMOVAL SAFETY PROCEDURES. The Remedial Action Contract (RAC) 
contractor $11 perform aboveground storage 
tank (UST) removal. 

tank (AST) and underground storage 
ABB-ES personnel will be present during the tank ,removal 

activities to screen the soil in the tank excavation and provide air monitoring. 
ABB-ES personnel will remain outside the immediate work area whenever possible, 
to avoid interference with heavy equipment associated with tank :removal 
activities. 
equipment. 

The RAC contractor will be responsible for safety of operations and 

NTC-TMP.HSP 
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9.0 ADMINISTRATION 

9.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate. in. 
downrange activities at this site have been reviewed and certified for site 
operations by the TOM and the HSO. Certification involves the completion of 

I appropriate training (including first-aid and cardiopulmonary resuscitation [CPR] 
training), a medical examination, and a review of this site-specific HASP. All 
persons' entering the site must use the buddy system, and check in with the FOL 
and/or HSO before going downrange. 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

Mike Dunaway*+ John Kaiser*+ 

Jay Koch*+ Manuel Alonzo*+ 

Scott Donelick*+ Mirna Barq*+ 

Pamela Wagner*+ Celora Jackson*+ 
- , 

James Huffmanx+ 
.I 1" 

Blake Svendsen*+ 

Joe Ullo*+ 

Jim Williams *+ 

John Nash*+ 

Erin Champ*+ 

Dave Meyers*+ 

* First Aid-trained 
+ CPR-trained 

Bob Burns*% 

Mark DiblinX+ 

Matt Hennessey*+ 

Joseph Beauchamp*+ 

Joseph Fugitt*+ 

9.2 HEALTH AND SAFETY PWN (HASP) APPROVALS. By their signatures, the 
undersigned certify .th&z this.HASP'iiill be used for the drotection of the health 
and safety of all persons entering this site. 

Health and Safety Officer 

Task Order Manager 

Health and Safety Manager/Supervisor 

NTC-TMP.HSP 
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Date 

Date 

Date 



9.3 FIELD TEAM REVIEW. I have read and reviewed the health and safety 
information in the HASP. I understand the information and will comply with the 
requirements of the HASP. 

NAME: 

DATE:- 

SITE/PROJECT: 

9.4 MEDICAL DATA SHEET. This Medical Data Sheetwillbe completed by all onsite 
personnel and kept in the support zone during site operations. It is not a 
substitute for the Medical Surveillance Program requirements consistent with the 
CLEAN HASP. This data sheet will accompany any personnelwhenmedicalassistance 
or transport to hospital facilities is required. If more space is required, use 
the back of this sheet. 

Project: NTC. Orlando 

Name : 

Address: 

Home Telephoner Area Code 1 ) 

Age: Height: Weight: 

In case o'f emergency, contact: 

Address: 

Telephone: Area Code ( 1 

Do you wear contact lenses? Yes ( ) No( 1 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to.hazardous chemicals: 

'Name of Personal Physician: 

Telephone: Area Code ( ) 

NTC-TW.HSP 
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9.5 EMERGENCY TELEPHONE NUMBERS 

Orlando Police Department 

Main Base Police Emergency 

Rescue Service 

Main Base Naval Hospital 

Primary Hospital 

Main Base (Winter Park Memorial. Hospital) 

Area "C" (Florida Hospital) 

Herndon Annex (Orlando General Hospital) 

McCoy Annex (Orlando Regional Medical Center) 

Alternate Hospital 

Main Base and Herndon Annex (Florida Hospital) 

Area "C" (Winter Park Memoriai Hospital) 

McCoy Annex 

‘. Fire Department 

Main Base 

General 

Offsite Emergency Services 

Poison Control Center 

National Response Center 

Regional USEPA Emergency Response 

NTC, Orlando Officer of the Day 

Site HSO: To be determined 

Task Order Manager: John Kaiser 

ABB-ES HSM: Mep Macleod 

NTCLTMP.HSP 
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(407) 897-1940 

(407) 646-7320 

None 

(407j 646-4333 

911 

911 

(800) 962-1253 

(800) 4.24-8802 

(904) 488-1554 

(407) 646-4501 

( 1' - 

(407) 894-8876 

(800) 1 341-0460 x3380 

911 

(407) 646-4444 

911 

(407) 646-4911 

(407) 646-7320 

(407) 897-1940 

(407) ;!75-5150 

(407) 841-5111 



9.6 ROUTES TO EMERGENCY MEDICAL FACILITIES In the event of a life-threatening 
situation, the Naval Hospital on the Main Base will provide care. For less 
critical situations, or if medical assistance is required at other than the Main 
Base, the following sources ofmedicalassistance apply. The NTC, Orlando Officer 
of the Day must be informed of any incident or accident that requires medical 
attention as soon as possible. 

The primary source of medical assistance for Main Base is: 

Facility Name: Winter Park Memorial Hospital 

Address: 200 Lakemont Avenue, Winter Park, FL 

Telephone Number: (407) 646-7000: Emeraencv (407) 646-7320 

Directions to primary source of medical assistance from Main Base (Figure 9-l): 

From project site leave Main Base going north through the North Gate. 
Continue north on Lakemont Avenue for about 1.7 miles; The hospital is on 
the right between the intersections of Mizell Avenue and Aloma Avenue. 

The primary source of medical assistance for Area "C" is: 

Facility Name: Florida Hospital 

Address: 601 E. Rollins Street. Orlando, FL 

'Telephone Number: (407) 896-6611: EmerPencv (407) 897-1940 

Directions to primary source of medical assistance from Area "C" (Figure 9-l): 

From proiect site leave Area "C" and turn ripht onto Maguire'. Continue to 
Colonial Drive (SR 50). Turn right (west) and continue to Mills Avenue 
(Highway 17/92). Turn right.(north) to Rollins Street. The Florida Hosoital 
is on the leftz (west) side of Mills Avenue, at the intersection with Rollins 
Street. 

The primary source of medical assistance for Herndon Annex is: 

Facility Name: Orlando General HosDital 

Address: 7727 Lake UnderhillRoad. Orlando, FL 

Telephone Number: (407 277-8110: Emergency (407)' 275-5150 

Directions to primary source of medical assistance from Herndon Annex (Figure 
9-l): 

From project site leave Herndon Annex Toins east on Kalmia to Semoran 
Boulevard. Take a ripht (south) at Semoran Boulevard. Continue to the Lake 
Underhill Road intersection and turn left (east, just past the East-West 
ExDresswav overnass). Continue for about 1.8 miles to the hospital on the 
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left, which is between the ifite?sections of Goldenrod Road and Chickasaw 
Trail. 

The primary source of medical assistance for McCoy Annex is: 

Facility Name: Orlando Regional Medical Center 

Address: 1414 Kuhl Avenue, Orlando, FL 

Telephone Number: (407) 841-5111: Emergency (407) 841-5111 

Directions to primary source of medical assistance from McCoy Annex (Figure 9-2): 

From Droiect site leave McCoy Annex throwh the north Daetwyler Drive 
entrance. Turn left (west) on the frontage road (MCCOY Road) along the Bee- 
Line Exoresswav and continue to the South Oranpe Avenue intersection. Turn 
right (north) and continue for about 5.4 miles to the hospital on the left, 
which is between the side roads of Sturtevant and Underwood Streets. Kuhl 
Avenue is behind the hospital. 

Alternate source of me.dical assistance for Main Base and Herndon Annex is: 

Facility Name: Florida Hospital 

Address: ,601 E. Rollins Street, Orlando, FL 

Telephone Number: (407) 896-6611: Emergency (407) 897-1940 

Directions to alternate source of medical assistance fromMain Base (Figure 9-3): 

From nroiect site leave Main Base through the Mapuire Gate. Continue on . 
Maguire Boulevard to the Colonial Drive (SR 50) intersection. Turn right 
(west) and continue to the Mills Avenue intersection. Turn ripht (north) and 
continue about 1.4 miles to Rollins Street. The hospital is on the left 
(west). 

Directions to alternate source of medicai assistance from Herndon Annex (Figure 
9-3) : 

From oroiect site leave Herndon Annex going east on Kalmia. Take a left 
inorth) onto Semoran Boulevard (SR 436) and continue to the Colonial Drive 
(SR 50) intersection. Turn left (west) and continue to the Mills: Avenue 
intersection. Turn right (north) and continue about 1.4 miles to Rollins 
Street. The hosnital is on the left (west). 

The alternate source of medical assistance for Area "C" is: 

Facility Name: Winter Dark Memorial Hospital 

Address: 200 Lakemont Avenue. Winter Park.' FL 

Telephone Number: (407) 646-7000; Emergency (407) 646-7320 

NTC-lIUP.HSP 
ASW.06.95 9-5 
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The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers 
by promoting safe and healthful woiking conditions throughout the Yation. Requirements of the Act 
include the following: 

of employment free from recognized hazards that are causing or are 
likely to cause death or serious harm or employees. Employen must 
comply with occupational safety and health standards issued under 
the kit. 

standards, rules, regulations and under the Act that 
apply to their own actions and conduct on the job. 

The Occupational Safety and Health Administration (OSHA) 
of the U.S. Department of Labor has the primary responsibility for 
administering the Act. OSHA issues occupational safety and health 
standards, and its Compliance Safety and Health Officers conduct 

representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is nd authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 

i 
of employees concerning safety and health conditions in the 
work-place. 

with the nearest OSHA offtce requesting an inspection if they 
believe unsafe or unhealthful conditions exist in their workplace. 
OSHA will withhold, on request, names of employees complaining. 

The Act provides the employees may not be discharged or 
discriminated against in any way for filing safety and health 
complaints or for othexwise exercising their rights under the Act. 

Employees who believe.:hey have been diiminated against 
may tile a complaint with their nearest OSHA office within 30 days 
of the allened discriminator action. 

/ 

1 a L 

a citation alleging such violations wiI1 de issued to the employer. 
Each citation will specify a time period pyithin which the alleged 
violation must be corkted 

The OSHA citation must be prominently diilayed at or near 
the place of alleged violation for three daya or until it is corrected, 
whichever is later, to warn employees of dangers that may exist 
there. 

of up to S7,COO for each serious Aolation and for ob!:ional penalties 
of up to S7,OOO for each nonserious violation. Penalties of up to 
S7.000 per day may be proposed for failure to correct violations 
within the proposed time period and for each day the violation 
continues beyond the prescribed abatement date. Also, any 
employer who willfully or repeatedly violates the Act may be 
assessed penalties of tip to 370,000 for each such violation. A 
violation of posting requiirments can bring a penalty of up to 
s7,oGO. 

There are also provisions for criminal pena&. Any willful 
violation resulting in the death of any employee, upon conviction, 
is punishable by a fine of up to S2SO,COO (or j;500,000 if the 
employer is a corporation), or by imprisonment for up to six 
months, or both. A second’conviction of an employer doubles the 
possible term of imprisonment. Falsifying records, reports, or 
applications is punishable by a fine of 510,000 or up to six months 

efforts-by labor”ind management, befo& an OSHA inqection,“to 
reduce workplace hazards voluntarily and to develop and improve 
safety and health programs in all workplaces aind industries. 
05X4’s Voluntary Protection Programs recognize outstanding 
efforts of this nature. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control employee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. 
Also, your local OSHA office can provide considerable help and 
advice on solving safety and health problems or can refer you to 

improving safety and health management is available to employers, 
without citation or penalty, through OSHA-supported programs in 
each State. These pmgmms are usually administered by the State 
labor or Health department or a State university. 

PWITNG INSIRUCTIONS 
Employees in States operating OSHA approved State Plans should 
obtain and post the State’s equivalent poster. 

Under provisions of Title 29, Code of Federal Regulations, Part 
1903.2(a)(l) employers must post this notice (or facsimile) in a 
conspicuous place where notices :o employees are customarily 
posted. 

More Information Atlanta, Georgia (404) 347-3573 Washington, D.C. 
Additional information and Boston, Massachusetts (617) 5657l64 1991 (Reprinted) 
copies of the Act, specific Chicago, Illinois (312) 353-2220 OSHA 2203 
OSHA safety and health Stan- Dallas, Texas (214) 767-4731 
dards, and other applicable Denver, Colorado (303) 8444061 

.’ regulations may be obtained Kansas City, Missouri (816) 426-5861 
from your employer or from the New York, New York (212) 337-2378 Lynn Martin, Secretary of Labor 
nearest OSHA Regional Office Philadelphia, Pennsylvania (215) s9fs1201 us- De-at of Labor 

/ in the following locations: San Francisco, California (415) 744-6670 Occupationa: Safety and Health Administration 
Seattle, Washington (206) 4425930 

, 
To report suspected fire hazards, imminent danger safety and health hazards in the workpIace, or other job safety and bealtb 

emergencies, such as toxic waste in the workplace, call OSBA’s 24-hour hotline: l-800-321-OSHA. 
, 



KIT BTEX-1M 

Benzene 
Toluene 

F38 Ethylbenzene 
.F719 o-Xylene 
F829 m-Xylene 
F830 p-Xylene . . 

Cat No, 

BTEX-1M 200ug/ml In Methanol - 5ml bottle 



BTEX-1M PAGE 2 

SECTION VI FIRST AID 
An antidote is a substance intended to counteract the effect of a poison. It 
should be administered only by a physician or trained emergency personnel. 
Medical advice can be obtained from a Poison Control Center. In case of 
contact: Flush eyes continuously with water for 15-20 minutes. Flush skin with 
water for 15-20 minutes. If no,burns have occurred, use soap and water to 
cleanse skin. If inhaled remove patient to fresh air. Administer oxygen if 
patient is having difficulty breathing. If patient has stopped breathing 
administer artificial respirations. If patient is in. cardiac arrest administer 
CPR. Continue life supporting measures until'medical assistance has arrived. 
Get medical attention if necessary. Do not we&- shoes or clothing until 
absolutely free of*all chemical odors. 

SECTION VII REACTIVITY DATA 
Flammable. Hygroscopic. Incompatible with strong acids. Reacts with Acid 
halides and anhydrides. Incompatible with strong oxidizing agents. 

,Incompatible with strong reducing agents. Incompatible with active metals 
(e.g. Sodium). Decomposition liberates toxic fumes. 

SECTION VIII SPILL OR LEAR PROCEDURES 
Spills or leaks: Evacuate area. Wear appropriate OSHA-regulated equipment. 

C-Ventilate area. Absorb on vermiculite or similar material. Sweep up and place 
'in an appropriate container. Hold for disposal. Wash contaminated surfaces to 
remove any residues. 
DISPOSAL: Burn in a chemical incinerator equipped'with an afterburner and 
scrubber. 

SECTION IX PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE 
This chemical should be handled only in a hood. Eye shields should be worn: 
Use appropriate OSHA/MSHA approved safety equipment. Avoid contact with skin, 
eyes and clothing. Keep tightly closed and store in a cool dry place. 
Store only with compatible chemicals. 

SECTION X SPECIAL PRECAUTIONS AND COMMENTS 
The above information is believed to be correct on the date it is published 
and must not be considered all inclusive. The information has been obtained 
only by a search of available literature and is only a guide for handling the 
chemicals. OSHA regulations require that if other hazards become evident, an. 
updated MSDS must be made available to the employee within three months. 
Responsibility for updates lies with the employer and not with CHEM SERVICE 
INC. Persons not specifically and properly trained should not handle this 
chemical or its container. This MSDS is provided without any warranty 
expressed or implied including merchantability or fitness for any particular 
purpose. 

This product is furnished FOR LABORATORY USE ONLY! Our products may NOT 
BE USED as drugs, cosmetics, agricultural or pesticidal products, food 

' additives or as household chemicals. 

.- 



CERTIFIED SPECIFICATIONS and 
- SAl%TYDATASHEBT 

Last Revised February 1990 

. . '. 

SECTION I PRODUCT SPECIFICATIONS 
Cat No. KIT BTEX-1M BTEX Mixture 

2OOug/ml in Methanol 
CAS No. 67-56-l (methanol) 
Supplied by CHEM SERVICE INC. PO BOX 3108, WEST CHESTER, PA 19381 
(215)692-3026 

Lot No. Concentration Certified by 
This is to certify that analysis, of this sample was made by various 
chromatographic, spectral and thermal methods. The procedures used are 
considered to be STATE OF THE ART. CHEM SERVICE INC. guarantees purity of 
unopened bottle until the expiration on the bottle. 

The following compounds are contained in this mixture at a concentration of 
200ug/ml each in methanol. 

- - 

CAS IF IUPAC COMMON 
71-43-2 Benzene Benz01 
108-88-3 Toluene Methylbenzene 
100-41-4 Ethylbenzene Phenylethane 
95-47-6 1,2-Dimethylbenzene' o-Xylene 

a-38-3 1,3-Dimethylbenzene .m-Xylene 
6-42-3 1,4-Dimethylbenzene p-Xylene 

Since this mixture contains very low concentrations of active components, the 
primary hazard is from the solvent. All information that follows is for the 
solvent. 

SECTION II TOXICITY DATA 
Rat or Mouse LD50 5628 mg/kg RTECSl PC1400000 
This compound is considered'to be slightly toxic. 
OSHA PEL 200 ppm(260 mg/m3) ACGIH TLV 200 ppm(260 mg/m3) 

SECTION III PHYSICAL DATA 
Melting point: -98 C Boiling point: 64.6 C Density: 0.791 
Vapor pressure: 97mm @20 C Vapor density (AIR=l): 1.11 
Colorless liquid. 
This compound is miscible with water. 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 
Flash point: 11 C This is a flammable chemical; 
Extinguishing media: Carbon dioxide or dry chemical powder. Do not use 

1 water. 
I Upper explosion limit: 36% Lower explosion limit: 6.72 
1 

SECTION'V HEiALTH HAZARD DATA 
tact lenses should not be worn in'the laboratory. All chemicals should be 

!sidered hazardous - Avoid direct physical contact! Can be fatal if absorbed 
&*ough the skin ! Can be fatal if inhaled! Can be fatal or cause blindness if 

swallowed. Repeated exposure to vapors and/or dust can cause eye injury. 
Can cause gastro-intestinal disturbances. Can cause liver injury. Can cause 
kidney injury. .Can cause cardiovascular system injury. Can cause convulsions. 
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MALLINCKRODT 
Material Safety Data Sheet 

Mallinckrodt provides the information contained herein in good faith 
but makes no rcprcsentation as lo ils comprehensiveness or accuracy. 
Individuals receiving the informalion musl exercise their independent 
judgment in defermining its approprialeness for a particular purpose. 
MALLINCKRODT MAKE8 NO REPRESENTATIONS, OR 
WARIV\NTIES, EITHER EXPRESS OR IMPLIED, OF 

MERCHANTABILITY, FHNESS FOR A PARTICULAR 
PURPOSE WITH RESPECTTO THE 1NFORMATlON SET 
FORTH HEREIN ORTO THE PRODUCTTO WHICH THE 
INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION. 

Mallinckrodt, Inc. Science Products Division, P.O. Box M Paris, KY 40361 Emergency Telephone Number. 314-982-5000 

This Addendum Must Not Be 

Detached from the MSDS 

Addendum to Material Safetv Data Sheel 

REGULATORY STATUS .. . . . . : 
.C 

ldcntilics SARA 313 substance(s) 

Any coovinp or redistribution of the MSDS 

must include a copy of this addendum 

(Chem.Key: NITRA) 

. . 9. 

Hazard Categories for MM’ 
. 

Scclion 311/313 Reporting 
Acute Chronic Fir& Pressure Reactive 
------I ee-s-..w- e-.-w ~~~~-~~~~ e---w--v- 

x x X 

Product or Components 

of Product: 
-I- 

Nl-fRIC ACID, 70% (7697-37-2) 

SARA EHS Sect. 302 

RQ (Ibs.) ‘l-PO (Ibs.) 

1000 woo 

SARA Section 313 Chemicals 

Name List Chemical Category 

Yes No 

CERCU Sec.103 RCR4 
RQ (lbs.) sec. 261.33 

1000 No 

SARA Section 302 EHS RQ: Reportable Quantity of Extremely Hazardous Substance, listed at 40 CFR 355. 

SAP? Section 302 EHS TPQ: mrpchntd P!anning Quantity of Extrcmcly Hazardous Substance. An asterisk (*) following a Threshold Planning Quantity . . ..V”.._. 
- -- 

signifies that if the material is a solid and has a particle size equal to or larger than 100 micrometers, the Threshold planning Quantity = 10,008 LBS. 

SARA Section 313 Chemicals: Toxic Substances subject to annual release reporting requirements listed at 40 CFR 372.65. 

CEl7Cl.A See. 10.3: Comprchcnsivc Enviromcntal Rcsponsc, Compensation and Liability Act (Superfund). Releases to air, land or water of these hazardous 

substances which exceed the Rcportablc Quantity (1x0) must bc rcportcd to the National Response Ccntcr, (800-424-8802); Listed at 40 CFR 382.4 

RCiV,: Rcsourcc Conservation and Reclamation Act. Commercial chemical product wastes designated as acute hazards and toxic under 40 CFR 26lj3 

Effcctivc Diue: 04(Xi-Hy SuFcrscdcs 10-21-86 NITRIC ACID, 70% 
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MALLINCKRODT ~ 
Mallinckrodt provides the information contained herein in good faith 
but makes no representation as lo its comprchensivcness or accuracy. 

MERCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE WITH RESPECI’TO THE INFORMATION SE%. 

Individuals rccciving the information musl cxercis~ their indepcndcnt FORTH HEREIN ORTO THE PRODUCTTO WHICH THE 

Material Safety Data Sheet 
judgment in determining its appropr!atencss for a 

G 
rticular puw, INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 

MALLINCKRODT MAKES NO REPRESENI’A ONS, OR WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
WARRANTIES, EITHER EXPRESS OR IMPLIED, OF FROM USE OF OR RELIANCE UPONTHIS INFORhfATION. 

Mallinckrodt, Inc. Science Products Division, P.O. Box M Park, KY 40361 

SECIiON 3 Reectlvltv Datq 

PRODUCT IDENTIFICATION: 

Synonyms: Aqua Fortis; Azotic Acid; Nitric Acid 70% 

Formula CAS No.: 7697-37-2 

Molecular Weight: 63.00 

Chemical Formula: HN03 

Hazardous Ingndicntr: Nitric acid 

PRECAUTIONARY MEASURES 
DANCER! STRONG OXIDIZER CONTACCWnf 
OlllER MAnxtAJ.. MAY CAUSE FlRe 
coi~~osIyp, UQUID AND h4tsT c4use aweRe BuRr4s m Au 
BODY TISSUE, MAY BE FAT& IF WALUJWED. HARhWUL IF 

INtWD. lNHAlAnON MAY CAUSE LUNG DAMAGE 

Do not get in eyes, on skin, or on clothing. 
Avoid brwthing mist. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Keep ftum contact with clothing and other combustible malcria!s. 
Do not store near combustible materials. 
Store in a tightly closed container. 
Rcmovc and wash contaminated clothing promptly. 
This substance is classified as a POISON under the Federal Cautlic 

Poison Act. 

EMERGENCY/FIRST AID 

In case of contact, immediately flush skin or eyes with plenty of 
water for at least IS minutes. If swallowed, DO NOT INDUCE 
VOM!T!NG! 
Give large quantities of water or milk if available. Never g!vc 
anything by mouth to an unconscious person. If Inhaled, nmovc lo 
fresh air. If not bnathing, give artificial respiration. II 
brcalhing is difficult, give oxygen. In a!! casts call a 

.’ ph&ian. 
SIX SCCIlON 5. 

DOT Hazard Class: Oxidizer 

~ECITON 1 Phvslcn! Data 

Appearance: acar, color!css IO slightly yellow 
liquid. 

Odor: Sullocating acrid. 

Solubility. Infinite in waler. 

Boiling Point: 12rC (252’F) 

Melting Point: -34% (-WF) . 

Specific Gmvity. 1.41 

Vapor Density (A!r a 1): 2-3 approximately 

Vapor Pnrtun (mm tlg): 62 @ 20°C (68’p) 

Evaporation Rate: No Information found. 

gECITON 2 Fire and Exalosfon Informaflot\ 

Fire: 
Not combustible, but substance !s a strong oxidizer and its heat 
of reaction with nducing agents or combustibles may cause 
ignition. Can react with metals to rclcasc !Iammab!e hydrogen 
gas. 

Explosion: 
Reacts cxplosivcly with combustible organic or readily oxidizable 
maten’als such as: alcohols, turpentine, charcoal, organic 
retuse, metal @er, hydrogen sulfide, etc. 

Fire Extlngulshlng Media: 
If involved in a fire, use water spray. 

Special Information: 
Incrcascs the flammability of combustible, organic and readily 
oxidizable materials. In the cvcnt of a fin, wear fu!! 
protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or 
other positive pressure mode. 

Stnbilltyz 
Stable under ordinary conditions of use and storage. Containers 
may burst when hcatcd. 

Hn~ardous Decompdsltlon Products: 
When hutcd to decomposition, emits totic nitrogen o;ddu fumes 
and hydrogen nitnte. Will react with water or steam to produce 
hut and tox!c and corrc&c fumes. 

Hazardous Polymerhatfon: 
Will not occur. 

Incompatibilftics: 
A dangerously pwcrfu! oxidizing agent, concentrated nitric acid 
!s Incompatible vith inoct substances, cspcc!al!y strong bascrg 
metallic PoMjers, carbides, hydrogen sulfide, turpentine< an&;: 
combustible organics. 

SECTION 4 Leak/Soil! Dlswsa! lnformatlbg 

Isolate or enclose the arca of the lcak or spill. C&an-up 
personnel should wear protective clothing and rcspintory 
equipment suitable for to& or corros!vc fluids or vapors. 
Small Spills: Flush with water and neutraluc with alhlinc 
material (soda ash, limt, etc.), Scwcr w!th excess waler. 
Larger spi!!s and lot rti&: Ncutraiize with alkaline material, 
pick up with absorbent inateria! (sand, earth, vermiculite) and 
dispose in a RCRA-apprcwcd waste facility or scwxr the 
ncutralued slurry with cxccss water if local ordinances allow. 
Prov!de forced vcntilatibn to dissipate fumes. 

Rcportablc Quantity (RQ)(CWA/CERCLA) : loo0 Ibs. 

Ensure compliance with local, state and federal ngulations. 

NFPA Rntlngs: Health: 3 Flammabilily: 0 Reactivity. 0 Other: Ox!dizcr 

Effcctivc Dale: (!4-0(%~ Sttpcrscdes 10-21-86 NITRIC ACID, 70% 



ZINC ETHOXIOE: POSSIBLE EXPLOSION. 
ZIRCONIUM-URANIUM ALLOYS: EXPLOSIVE REACTION. 

DECOMF’OSITION: 
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF NITROGEN. 

POLYMERIZATION: 
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 

___________--_______---------------------------------------------------------- 
STORAGE AND DISPOSAL 

OBSERVE ALL FEDERAL. STATE AND LOCAL REGULATIONS WHEN STORING OR DISPOSING 
OF THIS SUBSTANCE. 

**STORAGE** 

PROTECT AGAINST PHYSICAL DAMAGE. SEPARATE FROM METALLIC POWDERS, CARBIDES. 
HYDROGEN SULFIDE. TURPENTINE ORGANIC ACIOS. AND ALL COMBUSTIBLE. ORGANIC OR 
OTHER READILY OXIDIZABLE MATCRIALS. PROVIDE GOOD VENTILATION AND AVOID DIRECT 
SUNLIGHT (NFPA 49. HAZAROOUS CHEMICALS DATA, 1975). 

STORE AWAY FROM INCOMPATIBLE SUBSTANCES. 

THRESHOLD PLANNING OUANTITY TPCI : 
THE SUPERFUND AMENDMENTS A I.! c 0 A AUTHORIZATION ACT (SARA) SECTION 302 REQUIRES 
THAT EACH FACILITY WHERE ANY EXTREMELY HAZARDOUS SUBSTANCE IS PRESENT IN A 
QUANTITY EQUAL TO OR GREATER THAN THE TPQ ESTABLISHED FOR THAT SUBSTANCE 
NOTIFY THE STATE EMERGENCY RESPONSE COMMISSION FOR THE STATE IN WHICH IT IS 
LOCATED. SECTION 303 OF SARA REOUIRES THESE FACILITIES TO PARTICIPATE IN LOCAL 
EMERGENCY RESPONSE PLANNING (40 CFR 355.30). 

THRESHOLD QUANTITY TO : 500 POUNDS 
L t THE OCCUPATIONAL SA ET AND HEALTH ADMINISTRATION OSHA PROCESS SAFETY 

MANAGEMENT PSM) STANDARD REQUIRES THAT FACILITIES 
i 

L 1 TILIZ NG A PROCESS WHICH 
INVOLVES A CH MICAL AT OR ABOVE ITS SPECIFIED THRESHOLD QUANTITY COMPLY WITH 
THE PROVISIONS OF 29 CFR 1910.119. PROCESS SAFETY MANAGEMENT OF HIGHLY 
HAZARDOUS CHEMICALS. 

**DISPOSAL** 

DISPOSAL MUST 8E IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS OF 
HAZARDOUS WASTE. 40 CFR 262. EPA HAZARDOUS WASTE NUMBER DOOZ. 

100 POUND CERCLA SECTION 103 REPORTABLE QUANTITY. 

+tt*~t**tt*tt**t+******~*******t*****~***,**********~*~*~************* 
CONDITIONS TO AVOID 

MAY IGNITE OTHER COMBUSTIBLE MATERIALS WOOD. PAPER, OIL. ETC.). REACTS 
VIOLENTLY WITH WATER AND FUELS. FLAMMA $ LE. POISONOUS GASES MAY ACCUMULATE IN 
TANKS AND HOPPER CARS. RUNOFF TO SEWER MAY CREATE FIRE OR EXPLOSION HAZARD. 

CONSULT NFPA PUBLICATION 43A. STORAGE OF LIQUID AND SOLID OXIDIZING MATERIALS. 
FOR STORAGE REOUIREMENTS. 

*tttt*t**tt*****~**t******t*f**************************************,~~~*****~***~ 
SPILL AND LEAK PROCEDURES 

SOIL SPILL: 
DIG A HOLDING AREA SUCH As A PIT. POND OR LAGOON TO CONTAIN SPILL AND DIKE 
SURFACE FLOW USING BARRIER OF SOIL. SANDBAGS. FOAMED POLYURETHANE OR FOAMED 
CONCRETE. ABSORB Liaulo MAss WITH FLY ASH OR CEMENT POWDER. 

NEUTRALIZE SPILL WITH SLAKED LIME, SODIUM BICARBONATE OR CRUSHED LIMESTONE. 

AIR SPILL: 
APPLY WATER SPRAY TO KNOCK DOWN AND REOUCE VAPORS. KNOCK-DOWN WATER IS 
CORROSIVE AND TOXIC AND SHOULD BE DIKED FOR CONTAINMENT AND LATER DISPOSAL. 

WATER SPILL: 
A00 SUITABLE AGENT TO NEUTRALIZE SPILLED MATERIAL TO PH-7. 

OCCUPATIONAL SPILL: 
KEEP COMBUSTtBLEs ‘WOOO. PAPER O!L. EIC.! *AWAY FRO!! sp!LLED N!ATER!AL. “0 NOT 
TOUCH SPILLEO MATEklAL. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. USE WATER 
SPRAY TO REDUCE VAPORS. DO NOT GET WATER INSIOE CONTAINER. FOR SMALL SPILLS, 
FLUSH AREA WITH FLOODING AMOUNTS OF WATER. FOR LARGER SPILLS. DIKE FAR AHEAD 
OF SPILL FOR LATER DISPOSAL. KEEP UNNECESSARY PEOPLE AWAY. ISOLATE HAZARD AREA 
AND DENY ENTRY. VENTILATE CLOSED SPACES BEFORE ENTERING. 

REPORTABLE OUANTIN A0 . 1000 POUNDS 
1\1k THE SUPERFUND AMEND E TS AND REAUTHORIZATION ACT SARA 

THAT A RELEASE EauAL TO OR GREATER THAN THE !3 1 
SECTION 304 REQUIRES 

REPORTA LE a ANTITY FOR THIS 
SUBSTANCE BE IMMEDIATELY REPORTED TO THE LOCAL EMERGENCY PLANNING COMMITTEE 
AND THE STATE EMERGENCY RESPONSE COMMISSION 40 CFR 355.40). IF THE’RELEASE OF 
THIS SUBSTANCE IS REPORTABLE UNDER CERCLA SECT ON 103. THE NATIONAL RESPONSE I 

CENTER MUST BE NOTIFIED IMMEDIATELY AT 800) 424-8802 OR (202) 426-2675 IN THE 
METROPOUTAN WASHINGTON. D.C. AREA (40 L FR 302.6). 

--_-------*-___-_-__--------------------------------------------------- _-_---- 
PROTECTIVE EQUIPMENT 

VENTILATION: 
PROCESS ENCLOSURE RECOMMENDED TO MEET PUBLISHED EXPOSURE LIMITS. 

RESPIRATOR: 
THE FOLLOWING RESPIRATORS AND MAXIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS 

BY THE U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES NIOSH POCKET GUIDE TO 
CHEMICAL HAZARDS: NIOSH CRITERIA OOCUMENTS OR BY TH& U.S. DEPARTMENT OF 
LABOR. 29 CFR 1910 SUBPART 2. 

THE SPEClFlC RESPIRATOR SELECTED MUST BE BASED ON CONTAMINATION LEVELS FOUND 
IN THE WORK PLACE. MUST NOT EXCEED THE WORKING LIMITS OF THE RESPIRATOR AND 
BE JOINTLY APPROVED BY THE NATIONAL INSTITUTE FOR OCCUPATIONAL SAFEN AND 
HEALTH AND THE MINE SAFETY AND HEALTH ADhlfNlSTRATlON (NIOSH-MSHA). 

NITRIC ACIO: 

50 PPM- AfdY SUPPLIED-AIR RESPIRATOR OPERATED IN A CONTINUOUS-FLOW MODE. 

100 PPM- ANY SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE. 
A&Y SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE. 
ANY AIR-PURIFYING. FULL-FACEPIECE RESPIRATOR GAS MASK) WITH A 

CHIN-STYLE FRONT- OR BACK-MOUNTED CANIS 
PROTECTlOd AGAINST NITRIC ACID.* 

1 ER PROVIDING 

ANY CHEMICAL CARTRIDGE RESPIRATOR WliH A FULL FACEPIECE AND 
CARTRIDGE(S) PROVIDING PROTECTION AGAINST NITRIC ACID.+ 

ESCAPE- ANY AIR-PURIFYING. FULL-FACEPIECE RESPIRATOR (GAS MASK) WITH A 
CHIN-STYLE, FRONT- OR BACK-MOUNTEO CANISTER PROVIDING PROTECTION 
AGAINST NITRIC ACID.* 

ANY APPROPRIATE ESCAPE-TYPE, SELF-CONTAINED BREATHING APPARATUS. 

l ONLY NONOXIDIZABLE SOREENTS ARE ALLOWEO (NOT CHARCOAL). 

FOR FlREfiGtilitiQ AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS: 

ANY SELF-CONTAINED BREATHING APPARATUS THAT HAS A FULL FACEPIECE AND Is 
OPERATED IN A PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE. 

ANY SUPPUbAIR RESPIRATOR THAT HAS A FULL FACEPIECE AN0 IS OPERATED IN A 
PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE IN COMBINATION WITH AN 
AUXILIARY SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-OEMANO 
OR OTHER POSITIVE-PRESSURE ~00~. 

CLOTHING. 
EMPLOYEB MUST WEAR APPROPRIATE~@~OTECTIVE IMPERVIOUS CLOTHING AND EQUIPMENT 

I i! TO PREVENT ANY POSSIEILIN OF SKIN CONTACT W TH THIS SU STANCE. 

GLOVES 
EMPLOYS MUSY~WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS 
SUBSTANCE. 

EYE PROTECTION: 
EMPLOYEE MUST WEAR SPLASH-PROOF OR OUST-RESISTANT SAFETY GOGGLES AND A 
FACESHtELO TO PREVENT CONTACT WITH THIS SUBSTANCE. 

EMERGENCY WASH FACILITIES: 
WHERE THERE IS ANY POSSIBILIN THAT AN EMPLOYEE’S EYES AND/OR SKIN MAY BE 
EXPOSED TO THIS SUBSTANCE THE EMPLOYER SHOULD PROVIDE AN EYE WASH FOUNTAIN 
AND QUICK ORENCH SHOWER WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE. 

.’ AUTHORIZED - FISHER SCIENTIFIC. INC. 
CREATION DATE: 12/04/84 REVISION DATE: 03/24/93 

-AOOITIONAL INFORMATION- 
THIS INFORMAilON IS BELIEVED TO BE ACCURATE AN0 REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANN OF 
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO 
SUCH INFORMATION. AND WE ASSUME NO LIABILIN RESULTING FROM ITS USE. USERS 
SHOULO MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. 

..: : 
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PRE-EXISTING EYE AND SKIN DISORDERS. 

___-______-----_-------------------------------------------------------------- 
HEALTH EFFECTS AND FIRST AI0 

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING 
HAS STOPPED. GIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AN0 BLOOD 
PRESSURE AN0 ADMINISTER OXYGEN IF AVAILABLE. KEEP AFFECTED PERSON WARM AN0 
AT REST. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN 
SHOULD SE PERFORMED BY QUALIFIED PERSONNEL. GET MEDICAL ATTENTION 
IMMEDIATELY. 

SKIN CONTACT: 
NITRIC ACID: 
CORROSIVE. 

ACUTE EXPOSURE- DIRECT CONTACT WITH LIQUIO OR VAPOR MAY CAUSE SEVERE PAIN. 
BURNS AN0 POSSIBLY YELLOWISH STAINS. BURNS MAY BE DEEP WITH SHARP 
EDGES AND HEAL SLOWLY WITH SCAR TISSUE FORMATION. DILUTE SOLUTIONS 
OF NITRIC ACID MAY PROOUCE MILD IRRITATION AND HARDEN THE EPIDERMIS 
WITHOUT DESTROYING IT. CONCENTRATE0 ACID SOLUTIONS APPLIED TO OVER 25% OF 
T_HESKIN AREA IN RATS PRODUCED ELEVATED METHEMOGLOBIN AN0 SLOOO NITRATE 
LEVELS. 

CHRONIC EXPOSURE- EFFECTS DEPEND ON THE CONCENTRATION AN0 DURATION OF 
EXPOSURE. REPEATED OR PROLONGED CONTACT WITH ~c10iC SUBSTANCES MAY RESULT 
IN DERMATITIS OR EFFECTS SIMRAR TO ACUTE EXPOSURE. 

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEOIATELY. WASH AFFECTEO 
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO 
EVIDENCE OF CHEMICAL REMAINS AT LEAST 15-20 MINUTES IN CASE OF CHEMICAL 
BURNS. COVER AREA WITH STERIL I! DRY DRESSING. SANOAG 
TOO TIGHTLY. GET MEOICAL AlTENtlON IMMEDIATELY. 

k SECURELY, BUT NOT 

EYE CONTACT: 
NITRIC ACID: 

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER OCCASIONALLY 
LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL Rl?MAINS (AT 
LEAST 15-20 MINUTES). CONTINUE IRRIGATING WITH NORMAL SALINE UNTIL THE PH 
HAS RETURNED TO NORMAL (30-60 MINUTES). COVER WITH STERILE BANDAGES. GET 
MEDICAL ATTENTION IMMEDIATELY. 

AND TO A LESSER DEGREE. ESOPHAGEAL PERFORATION AND SUBSEQUENT PERITONITIS 
MAY OCCUR AND BE ACCOMPANIEO BY FEVER AN0 ABDOMINAL RIGIDITY. ESOPHAGEAL, 
GASTRIC ANC PYLORIC STRICTURE MAY OCCUR WITHIN A FEW WEEKS. BUT MAY BE 
OELAYEO FOR MONTHS OR EVEN YEARS. DEATH MAY RESULT WITHIN A SHORT TIME 
FROM ASPHYXIA. CIRCULATORY COLLAPSE OR ASPIRATION OF EVEN MINUTE AMOUNTS. 
IATER DEATH MAY BE DUE TO PERITONITIS, SEVERE 
AN0 CONVULSIONS SOMETIMES OCCUR TERMINALLY. 

NEPHRITIS OR PNEUMONIA. COMA 

CHRONIC EXPOSURE- DEPENDING ON THE CONCENTRATION. REPEATED INGESTION OF 
ACIDIC SUBSTANCES MAY RESULT IN INFLAMMATORY AND ULCERATIVE CHANGES IN THE 
MUCOUS MEMBRANES OF THE MOUTH AND OTHER EFFECTS AS IN ACUTE INGESTION. 
REPRODUCTIVE EFFECTS HAVE BEEN REPORTED IN ANIMALS. 

FIRST AID- 00 NOT USE GASTRIC LAVAGE OR EMESIS. DILUTE THE ACID IMMEDIATELY 
BY DRINKING LARGE QUANTITIES OF WATER OR MILK. IF VOMITING PERSISTS, 
AOMINISTER FLUIDS REPEATEDLY. INGESTED ACID MUST BE DILUTED APPROXIMATELY 
100 FOLD TO RENDER IT HARMLESS TO TISSUES. MAINTAIN AIRWAY AND TREAT SHOCK 
(DREISBACH. HANDBOOK OF POISONING, 12TH ED. 
IMMEDIATELY. IF VOMITING OCCURS. KEEP HEAD El 

. GET MEOICAL ATTENTION 

ASPIRATION. 
ELOW HIPS TO HELP PREVENT 

ANTIDOTE: 
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY. 

_--_-_-______------_---------------------------------------------------------- 
REACTIVITY 

REACTIVIM: 
REACTS EXOTHERMiCALLy WITH WATER. 

3 EXPLOSIVELY. 
‘LOSIVE REACTION BY FRICTION OR IMPACT. 

IC REACTION. 
IN CLOSED CONTAINER. 

AT 90 C. 
‘LYMER: INCOMPATIBLE. 
ON OR EXPLOSION; FDRMATldN OF EXPLOSIVE 
!AVY METALS. 

WITH POSSIELE JGNITION. 

CONTAINER. 
CONTAINER. 

3E IN CLOSED CONTAINER. 

I ATMOSPHERE OF NITRIC ACID VAPOR. 
ERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 

~;Tvi~f,XPLOSIVE MIXTURE. 

RMS EXPLOSIVE SOLUTION. 
‘$_:-p’$iIl’iLE VIOLENT EXOTHERMIC REACTION. 

I.. . . ..r.“II”I.. 

RIFJROMIDE: VIOLENT OXIDATION. 

IAT!VES: FORMATION OF PO&S&Y EXPLOSIVE COMPOUNDS. 

j@_E’JEj.GAS EVOLUTION. 

:. . . ..-“I.“... 

URE AN0 PRESSURE INCREASE IN CLOSED CONTAINER. 

L”lnr”“I”“. 

C ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 
i MIXTURE. 
SE ATTACKED. 
ATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 

IGNITION. 
N CLOSED CONTAINER. 



MATERIAL SAFETY DATA SHEET 

FISHER SCIENTIFIC 
CHEMICAL DIVISION 

EMERGENCY NUMBER: 201) 796-7100 
CHEMTREC ASSISTANC t: : 

1 REAGENT LANE 
(800) 424-9300 

FAIR LAWN NJ 07410 
(201) 796-7100 

THIS INFORMATION IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST 
INFORMATION CURRENTLY AVAIlABLE TO US. HOWEVER. WE MAKE NO WARRANTY OF 
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO 
SUCH INFORMATION AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS 
SHOULD MAKE THElk OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE 
INFORMATION FOR THEIR PARTICULAR PURPOSES. 

---------------------------------------------------------------------~-------- 
SUBSTANCE IDENTIFICATION 

SUBSTANCE: **NITRIC ACID** 
CAS-NUMBER 7697-37-2 

TRADE NAMES/SYNONYMS: 
AQUA FORTIS; WFNA; RFN& HYDROGEN NITRATE; AZOTIC ACID; NITRYL HYDROXIDE; 
NITAL; STCC 4918528; UN 2631; 
AZOO; AZOOC; A2OOS; A202; A206C; A509: A467; AZOOSI: Al98C; A483; HN03: 
ACCl6550 

CHEMICAL FAMILY: 
INORGANIC ACID 

MOLECULAR FORMULA: H-N-03 

MOLECULAR WEIGHT: 63.01 

CERCLA RATINGS SCALE O-3): HEALTH=3 FIRE=0 REACTIVITY=1 PERSISTENCE=0 
NFPA RATINGS IS l!A Lf O-4): HEALTH=3 FIRE=0 REACTIVITY=0 -..-.---,..-,~----..---~------------------------------------------------------ 

COMPONENTS AN0 CONTAMINANTS 

COMPONENT: NITRIC ACID PERCENT: 70 

COMPONENT: WATER PERCENT: 30 

OTHER CONTAMINANTS: NONE 

EXPOSURE LIMITS: 
NITRIC ACID: 

MEASUREMENT METHOD: SILICA GEL TUBE; SOOIUM BICARBONATE/SODIUM CARBONATE; 
ION CHROMATOGRAPHY; (NIOSH VOL. Ill 0 7903. INORGANIC ACIOS). 

1000 POUNDS SARA SECTION 302 THRESHOLD PLANNING QUANTITY 
1000 POUNDS SARA SECTION 304 REPORTABLE QUANTITY 
1000 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY 
500 POUNDS OSHA PROCESS SAFETY MANAGEMENT THRESHOLD QUANTITY 

(94.5% BY WEIGHT OR GREATER 
SUBJECT TO SARA SECTION 313 d NNUAL iOXlC CHEMICAL RELEASE REPORTING 

**OSHA LIMITS ADOPTED JANUARY 19 1989 ARE SUBJECT TO THE DECISION 
1 ITH CIRCUIT COURT OF APPEALS (A#L-Cl0 V. OSHA) AS OF JULY 7. 1992.” 

OF THE 

PHYSICAL DATA 

DESCRiPTiON: COLORLESS TO PALE YELLOW LiclUlD WITH A SUFFOCATING ODOR. 

BOILING POINT: 181 F (83 C) MELTING POINT: -44 F (-42 C) 

SPECIFIC GRAVIN: 1.5027 @ 25 C VAPOR PRESSURE: 47.9 MMHG Q 20 C 

EVAPORATION RATE: NOT AVAIlABLE SOLUBILITY IN WATER: VERY SOLUBLE 

VAPOR DENSITY: 3.2 

SOLVENT SOLUBILITY: SOLUBLE IN ETHER. 

-----------_------------------------------------“----------------------------- 
FIRE AND EXPLOSION DATA 

FIRE AN0 EXPLOSION HAZARD: 
NEGLIGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME. 

OXIDIZER: OXIDIZERS DECOMPOSE, ESPECIALLY WHEN HEATED, TO YIELD OXYGEN OR 
OTHER GASES WHICH WILL INCREASE THE BURNING RATE OF COMBUSTIELE MATTER. 
CONTACT WITH EASILY OXIDIZABLE. ORGANIC OR OTHER COMBUSTIBLE MATERIALS 
MAY RESULT IN IGNITION. VIOLENT COMfRJSTiON OR EXPLOSION. 

FIREFIGHTING MEDIA: 
WATER. DRY CHEMICAL OR SODA ASH 
(1990 EMERGENCY RESPONSE GUIOEl3OOK. DOT P 5600.5). 

FOR LARGER FIRES, FLOOD AREA WITH WATER FROM A DISTANCE 
(1990 EMERGENCY RESPONSE GUIDEBOOK. DOT P 5800.5). 

. . . . -..- . . . . . . .,. 
MOVE CONTAINER FROM FIRE AREA IF YOU CAN 00 IT WITHOUT RISK. APPLY COOLING 
WATER TO SIDES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL WELL AFTER FIRE 
IS OUT. STAY AWAY FROM ENDS OF TANKS. FOR MASSIVE FIRE IN CARGO AREA, USE 
UNMANNED HOSE HOLDER OR MONITOR NOZZLES: IF THIS IS IMPOSSIBLE. WITHDRAW FROM 
AREA AND LET FIRE BURN (1990 EMERGENCY RESPONSE GUIDEBOOK. DOT P 5800.5. 
GUIDE PAGE 44). 

USE FLOODING AMOUNTS OF WATER AS FOG. COOL CONTAINERS WITH FLOOOING AMOUNTS 
OF WATER, APPLY FROM AS FAR A DISTANCE AS POSSIBLE. AVOID BREATHING CORROSIVE 
y;;KqANsd KEEP UPWIND. CONSIDER EVACUATION OF DOWNWIND AREA IF MATERIAL IS 

----------------_-__---------------------------------------------------------- 
TRANSPORTATION DATA 

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICATION 49-CFR 172.101: 
OXIDIZER 

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS 49-CFR 172.101 AND 
SUBPART E: 

OXIDIZER AND CORROSIVE 

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: 49-CFR 173.268 
EXCEPTIONS: NONE 

FINAL RULE ON HAZAROOUS MATERIALS REGULATIONS 
DOCKET NUMBERS HM-181. HM-IBIA. HM-1818. HM-18 I 

HMR. 49 CFR PARTS 171-180). 
C. HM-181D AND HM-204. 

EFFECTIVE DATE OCTOBER 1. 1991. HOWEVER. COMPLIANCE WITH THE REGULATIONS IS 
AUTHORIZED ON AND AFTER JANUARY 1. 1991. (55 FR 52402. 12/21/90) 

EXCEPT FOR EXPLOSIVES. INHALATION HAZARDS, AND INFECTIOUS SUBSTANCES 
EFFECTIVE DATE FOR HAZARO COMMUNICATION REQUIREMENTS IS EXTENDEO Tb 

THE 

OCTOBER 1. 1993. (56 FR 47158. 09/18/91) 

U.S. DEPARTMENT OF TRANSPORTATION SHIPPING NAME-IO NUMBER. 49 CFR 172.101: 
NITRIC ACID-UN 2031 

U.S. DEPARTMENT OF TRANSPORTATION HAZARD CLASS OR DIVISION. 49 CFR 172.101: 
8 - CORROSIVE MATERIAL 

&Si OEPARTMENT OF TRANSPORTATION PACKING GROUP, 49 CFR 172.101: 

U.S. DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS. 49 CFR 172.101 
AN0 SUBPART E: 

CORROSIVE 

U.S. DEPARTMENT OF TRANSPORTATION PACKAGING AUTHORIZATIONS: 
EXCEPTIONS: NONE 
NON-BULK PACKAGING: 49 CFR 173.158 
BULK PACKAGING: 49 CFR 173.243 

U.S. DEPARTMENT OF TRANSPORTATION QUANTITY LIMITATIONS 49 CFR 172.101: 
PASSENGER AIRCRAFT OR RAILCAR: FORBIDDEN 
CARGO AIRCRAFT ONLY: 2.5 L 

---------------_____-----------------------”---------------------------------- 

TOXICITY 

NITRIC ACID: 
TOXICITY DATA: 

ANHYOROUS: 49 PPMN HOURS INliAiATION-RAT LC60 VAN WATER 6, ROGERS, 
MSOS): 2500 PPM/l HOUR INHALATION-RAT LC50 (OU b 

INC 
ONT MSOS): 430 MG/KG 

ORAL-HUMAN LOLO; 50-500 MO/KG ORAL-UNSPECIFIED SPECIES LD50 (OUPONT MSOS); 
110 MG/KG UNREPORTED-MAN LOLO; REPRODUCTIVE EFFECTS DATA (RTECS). 

MONOHYORATE: NO DATA AVAILABLE. 
TRIHYDRATE: NO DATA AVAILABLE. 

CARCINOGEN STATUS: NONE. 
LOCAL EFFECTS: CORROSIVE- INHALATION. SKIN. EYES. INGESTION. 
ACUTE TOXICITY LEVEL: HIGHLY TOXIC BY INHALATION; TOXIC BY INGESTION. 
TARGET EFFECTS: NO DATA AVAILABLE. 
AT INCREASED RISK FROM EXPOSURE: PERSONS WITH IMPAIRED PULMONARY FUNCTION. 



. 

AVGICI PROL.LIYGED OR REPEATED SK1 iy, CONTACT 
ELECTRICALLY Gi?OUNiY ALL ErfUtPH$lf idi+ iGiNDLIN(G THIS PRODUCT 

WORK/HYGIE4Xt PRACTICES: w.~SH TiiOROUGHLY AFTER HANDLING- DO NOT TAKE 
INTERNALLY. EYi WASH A?!D SAFETY EWIPYENT SHOULr3 3E REACILY AVAILA3LE. . ‘. 

SECTIOf4 x - OTHER INFCIRYATIGN 
CUMMENJS -1.1, . . . . l *..r..*.: 

TESTS Uf’l LASOKATORY ANINALS INDICATE HATERIAL MAY PROOUCE 
ADVERSE MUTAGEI;JIC AND REPRODUCTIVE EFFECTS. 

REVISiilN HISTORY.........: 08/01/8Lt 8/83r lf/2C1/86, li?/27/8?, 4/26/09 
M/A = NOT AVAILABLE: 

MSDS-Pxr330 PAGE 3 : 04 



. 
AS DIRECTED 3Y MEDICAL PERSDNNEL. NEVER GIVE ANYTHING ?3Y 
MOUTH Tr3 AN uNCORSZl%JS PERSON. 

-_\ 

SECTION VI - REACTIVITY DATA 
: 
‘,.. 

y’-, 

‘: ! 

.c, .i- 

. . 

:’ . 

STABIL’I T Y . . . . . . . ..*......~ YES 
CONDITXDNS TO AVOID r....: HEATt CONTACT WITH IGNITION SOURCE. 

i 

HATERIALS TO AVOID.......: 4 j WATER IX) ACIDS 

4 1 SASES 4 1 CORROSIVES 4x3 OXIDIZERS 
4X) DTFIER: HAtOCENS AND +iALOGEN COMPtXJNDS; ALDEHYDES 
HAZARDOUS PtlLYMER1ZATION.z DOES KIT FCUR 
WiZARDiXJS DECOMPOSITION..: C&X. 

SECTION VII 4 ENVTR3NMENTAL PROTECTION PROCEDURES 
SPILL RESPClNSEr 

DIKE SPILL; TAKE UP WITH ASSORBENT AND CONTAINERIZE FOR 
PROPER ,DISPOSAL 

WASTE DISPOSAL: TO 9E PERFgRMED fN CGMPLIANCZ WITH ALL CURRENT LOCAL* 
ST,ATE AND FEDERAL REGULATIONS. 

SECTION VII I - SPECIAL PROTECTION INFORMATION 
VENTILATION, RESPIRATORY PROTECTIONI PROTECTIVE CLOTHING9 EYE PROTECTION: 

RESf'IRATORY PROTECTIOY: IF HORKPLACE EXPOSURE LI?lIT1St OF PRDOUCT OR 
ANY COMPONENT IS EXCEEDED 1SEE TLV/PELlv A NlOSH/MSHA APPROVED 
AIR SUPPLIED RESPIRATOR IS ADVISED IN ABSENCE OF PROPER 
ENVIRONMENTAL CONTROL. OSHA REGULATIOYS ALSO PERMIT OTHE’R 
NfilSH/MSHA RESPIRATORS 1NEGATIVE PRESSURE TYPEI UYDER SiPEClFIED 
CONDITIONS (SEE YOUR SAFETY EQUI~‘MENT SUPPLIER). ENGINEERING 
AND/OR AD?lINISTRATIVE CONTROLS SHOULD BZ IM?LEXEYTED TO REDUCE 
EXPOSURE. 

MATERIAL SHDULD BE HANDLED OK TKANSFERRED IN AN APPROVED FU+fE HOOD 
OR #ITH ADEPUATZ VENTILATION 

PROTECTIVE GLi3VES (BUTYL RUU,3ERt PVC 09 EQUIVALENT) SHOULD EE HORN TO 
PREVENT SKIN CONTACT 

SAFETY GLASSES WITH SIUf SHIELDS WST 3E W3SN AT ALL TIMES 

SECTION IX - S?EC IAL PRECAUTIONS 
HANDLING C STORAGE . . . . . 

-KEEP CONTAIhiER CLOSED 
STORZ IN A COOL AREA AII’AY FROM IGNITIOIV SOURCES ANi) 3XIDILE!?.S 
DO WT 3REATflE VAPOR 
00 NUT GET I;“J EYES 

YSDS-PXl839 PAGE 3 : 03 
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FLASH FDIh(T (Fl.......: 53F (TCCl 
FLAMYASLE LIMITS LEL %.: 2 
FLAMMASLE LIMITS UEL S.: 12 
EXTINGUISHING MEDIA....: 

DRY tHE!“lICAL. ‘CO29 “ALCOHOL” FDAM; WATER SPRAY TO COOL FIRE-- 
EXPOSED CONTAINERS AND DISPERSE VAPORS. 

FIRE FIGHTING PRDC.....: 
WEAR SELF-CONTAINED SREATHING APPARATUS 

FIRE C EXPL. MAL4RDS;..: 
DANGEROUS FIR$ AND EXPLOSION HAZARD. 
VAPDR CAN TRAVEL DISTAtJCES TO IGNITION SOURCE AND FLASH BACK. 
HOT ORGANIC CHEMICAL VAP’JRS OR 8ISTS ARE SUSCEPTISCE TO SUDDEN 
SPDNTANEOUS COMBUSTIDY HHEN MIXED WITH AIR. IGNITIOP~ ,?4AY OCCUR AT 
TEMPERATURES BELOW PUELISHED AUTOIGNITlON OR IGNITION TWPERATURES. 
IGNITION TEMPERATURES DECREAS, s WITH INCREASING VAPOR VOLUME AND 
VAPD&/AIR CWTACT TIME 4ND ARE ISrlFL’UfNCED BY PRESSURE, CHANGES. 
IGNITION MAY OCCtJP, AT TYPICAl ELfVATfD TEMPERATURE PROCESS CONDI- 
TIONSt ESPECIALLY IN PROCESS CPERATING WNDER VACUUM IF SUBJECTED TO 
SUDDEN INGRESS I?F AT!? 9 OR OUTSIDE PROCESS EQUIPMENT OPERATING UNDER 
ELEVATED PRESSURE IF StJODEN ESCAPE OF VAPORS OR YISTS TO THE ATMOS- 
PYiRf OCCURS. 

SECTlO+ V - HEALTH HAZARO r,lATA (ACUTE AND CYRONIC1 
ACGIH TLY/DSHA PEL (TWA!.......: 400 PW; SO0 PPM STEL 
TOXICITY DATA . . . . . . . . . . . . . . . . ..~ 

-ORL-l-l nw LDLO: 3570 fiG/KG ORC-RAT i-359: 5045 MG/ KG 
IYL-RAT LC5i5- 160C3 PP%/8H 

SYMPTOrV'.S OF EXkJPf . . . . . . . . . . . 
EFFECTS OF INGESTION C’9 IWALATXDK: NAUSEA. INTDxXCATIONv 

CENTRAL NERVOLIS SYSTEM DZPRESSIUN+ HEADACHE1 DECREASED 
3LOOD RATE. CO”lA. 

HIGH VA PCIR CONC EKTR4 Tf WS C 4USE IRRITATIO~4 OF EYES ANO RESPIRATORY 
SYSTEM. 

CDNTACT MAY CAUSE EYE INJURY* SKIf'4 IRRITATION 
MEOICAL COND. hGGRAYATE3 3Y EX?: RESPIRATORY AND SKIN CONDITIONS. 
ROUTES 3F ENTRY . . . . . . . . . . err...: I+!HALATIOU. INGESTION 0!7 SKIN CONTACT 
CARCIYDG EN XC ITY . . . . . . . . . . . . . . . . . 

THE MATERIAL IS 'YDT LISTED 4s A CANCER CAUSING AGENT. 
EMERGENCY l=IKST AIil......t.....: 

GET MEDICAL ASSISTA?Ce FOR ALL CASES OF OVEREXPOSURE. 
SKIN'= #ASH THOROUGWY WITH SOAP AND k;ATiK. 
SYfS: IMYEDIATELY FL%?! T~~OROUGHLY YITH ‘d4TER F&t AT LEAST 15 r;I!iUTES 
IV\lf(fi CATION : REMOVE I-0 FRESH AX%; GIVE ARTIFICAL RESPIRATION IF 

BREATHING HAS S?-aPPEC>. 
INSESTIOlV: IF CO?~SCI~?JSI DRINK HATER AN0 INDUCE VOMITING IftMEOfATfLY 

?-lSDS-PXlE!30 PAGE G! t 32 



._ . SECTXUN I - GENERAL INFORMATION 
CATAtOG NUMBER~SIz PXl830 PX1834 PX1835 PK183SP PX1835S . 

ETY OAT4 SHEET 
PREPARATION DATE .,.errret APR 267 '89 
DAT$ ‘%Ni $0 CUSTOMER....: Z)fc 20, l 89 
IWORMATION PHONE Nt!F43r'? = 
t 409 1 354-9230 
CHEMTREC WERGENCY NWlBERr 

l-8qDL424-93fp ., _,_,_, -, . . . - -,. . ., ----w-v-- ,,& -o----- e--------&--r------ 
NfPA HAZARD RATINGS 

HEALTH r.rr= 1 I=taMMABItfTY ,o*rz 3 
REACTIVITY 2 0 SPECIAL HAZARDS.'= 

C.A.S. YUMBER....: 67-63-O 
CHEMCAL. FAMILY..: ALl?i-lATIC ALCUtfOL 
f=URMULA r*.*r...*D: CH.3.CHOHtt-l.3* 
MOLECtltAR WEIGHT.: 60.13 
DOT SHIPPING NAME: ISOPiKIP4NOL 
DOT NUMSER.......: UU12F9 

S'ECTI3N II - Y~ZAROOUS INGREOIENTS 
NONE UTHEit THAN SPECTFIED PRO43UCT 

SECTION IIL- PHYSICAL DATA 

30ItIYG POINT {C 763 My.y yG1.t e2.3C 
NEtTIYG POINT iC)a . . . . . . . r..t -)38.X 
SPECIFIC GRAVITYfH.2.Q = f)....: 0.7854 
VAPOR PRESSURE,.<fiM HG) . . . . . . = 33 2x 
PERCENT VOLATILE k.iY VDt I%$..: LOS 
VAPOR DENSITY 1AIft=lt........: 2.C7 
EVAPORATION RATE f?UAC=li....z 2.63 
SulUBItrTY IN u!iTEi? (%)*.....l f4lSCISLE 
APPEARANCE 4ND ODDR......m...: CLEAR* COLORlESS tIQUID; 

CHARACTERISTIC GDOR 

SECTION IV - FfRE E EXPtUSICIN HAZARD DATA 
MSDS-PXla30 PAGE f’! ‘: of 

HE STATEMENTS CONTAINED HEREfN AR, = 3Ff5Rf9 WA INFO~HATIUWN PURf’QSES ONLY AnSD 
Y SED UPDU TECHr:TCAL DATA TirAT EY SCIEPiCE SELIEVES TO 85 ACCURATE. IT IS 

,EO FgR crSE ONLY YY PFRSs3%S HAVI%G TH, I= NECESSARY TECi-I~XCXL SKILL AND AT 
tiEI UuN uISCRETXON ANL\ XLSK. SINCE C~tiDITIc'HdS AbiD ?lANqES Of USE ARE OUTSIDE 

:uR C 0 Wi-ROL T WE YAKE N::! ilX?RA;4TYt EXP’IESS OR IyPL15:,~r 0. c YERCHANT.4~1 LITY 9 FiT- 
‘ESS OP 0TH:RWISE. 



STABILITY UNSTABLE 

inert STABLE 

*f”“h, 
ITIBILRY (Materials to avoid) 

fLv:. - 

HAZARDOUS DECOMPOSITION PRODUCTS 

None 

+-- 
REACTIVITY DATA 

CONDITIONS TO AVOID 

None 

HAZARDOUS 
POLYMERIZATION 

MAY OCCUR CONDITIONS TO AVOID 

WILL NOT OCCUR X None 

SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Avoid contact of skin with liquid nitrogen or its cold boil-off gas. Flush liquid nitrogen spill with water to disperse. VentiEate enclosed 
areas to prevent formation of oxygen-deficient atmospheres caused by the evaporation of liquid nitrogen or the release of gaseous nitrogen. 
WASTE DISPOSAL METHOD 

Allow liquid nitrogen to evaporate in a well ventilated outdoor location remote from work areas. Vent nitrogen gas slowly to a weil 
ventilated outdoor location remote from work areas. Do not attempt to dispose of residual nitrogen in compressed gas cylinders.‘Return 
cylinders to Air Products with residual pressure, the cylinder valve tightly closed and valve caps in place. 

SPECIAL PROTECTION INFO-RMATION 
RESPIRATORY PROTECTION (Specify type) 

Use self-contained breathing apparatus in oxygen-deficient atmospheres. Caution! Respirators will not function. Use may result in 
asphyxiation. 
VENTILATION LOCALEXHAUST As necessary SPECIAL 

Natural or mechanical 
As necessary 

where gas is present. MECHANICAL (General) OTHER 

As necessary Vents should be situated to avoid higher than nor- 
mal concentration of nitrogen in work areas. 

PROTECTIVE GLOVES 
. 4, _<,_ _, ..I _9 

(LIN) Loose-fitting gloves of impermeable materials such as leather. Leather work gloves are recommended when handling compressed 
gas cylinders. 
EYE PROTECTION 

(LIN) Chemical goggles or safety glasses. Safety glasses are recommended when handling high-pressure cylinders. 
OTHER PROTECTIVE EQUIPMENT 

P 

SPECIAL PRECAUTIONS* 
SPECIAL LABELING INFORMATION 

DOT Shipping Name: Nitrogen or Nitrogen, Compressed; (LIN) Nitrogen, refrigerated liquid. 
DOT Hazard Class: Nonflammable Gas. 
DOT Shipping Label: Nonflammable Gas. 
I.D. Number:UN 1066 (Nitrogen or Nitrogen, Compressed); UN 1977 (LIN). 
SPECIAL HANDLING RECOMMENDATIONS 

Prevent contact of liquid nitrogen or cold boil-off gas with exposed skin. Prevent entrapment of liquid in closed systems. Use only 
in well ventilated areas. Compressed gas cylinders contain nitrogen at extremely high pressure and should be handled with care. 
Use a pressure-reducing regulator and pressure relief devices when connecting to lower pressure piping systems. Secure cylinders 
when in use. Never use direct flame to heat a compressed gas cylinder. Use a check valve to prevent back flow into storage container. 
Avoid dragging, rolling, or sliding cylinders, even for a short distance. Use a suitable hand truck. For additional handling recommen- 
dations on compressed gas cylinders, consult Compressed Gas Association Pamphlet P-l. 
SPECIAL STORAGE RECOMMENDATIONS 

It is recommended that liquid cylinders be stored outside and the gas or liquid piped to the use point. However, if liquid cylinders 
are to be stored or transported in an enclosed area, it is essential that the area be well ventilated. In case of poor natural ventilation, 
forced ventilation should be installed. Keep cylinders away from sources of heat. Storage should not be in heavy traffic areas to prevent 
accidental knocking over or damage from passing or falling objects. Valve caps should remain on cylinders no! connected for use. 
Segregate full and empty cylinders. Storage areas should be free of combustible material. Replace the cylinder cap when the cylinder 
is not in use. Avoid exoosure to areas where salt or other corrosive chemicals are present. See Compressed Gas Association Pamphlet 
P-l for additional stoiage recommendations. 
SPECIAL PACKAGING RECOMMENDATIONS 

Gaseous nitrogen containers meet DOT specifications or American Society of Mechanical Engineers (ASME) codes. Liquid nitrogen 
is stored in vacuum-insulated containers meeting DOT specifications or ASME codes. 
OTHER RECOMMENDATIONS OR PRECAUTIONS 

Liquid nitrogen is a cryogenic liquid. Materials of construction must be selected for compatibility with extremely low temperatures. 
Avoid use of carbon steel and other materials which become brittle at low temperatures. Compressed gas cylinders should not be 
refilled except by qualified producers of compressed gases. Shipment of a compressed gas cylinder filled without the written per- 
mission of the owner is a violation of Federal Law. If oxygen-deficient atmospheres are suspected or can occur, use oxygen monitormg 
equipment to test for oxygen deficient atmospheres. 

us Government agencies (i.e., Department of Transportation, Occupational Safety and Health Administration, Food and Drug 
Adrrlinistration and others) may have specific regulations concerning the transportation handling, storage or use of this product which 
will not be reflected in this data sheet. The customer should review these regulations to ensure that s/he is in full compliance. 

/ 



L Nitrogen 
Material Safety 

da Sheet 

Industrial Gas Division 
Air Products and Chemicals, Inc. 
Allentown, PA 18195 
Tel. (215) 481-4911 . i\NX 516651-3686 
Telecopy (215) 481-5900 
CABLE-AIRPROD . TELEX 847416 

AtR A 
PRoLwm+” 

EMERGENCY PHONE: 800-523-9374 IN PENNSYLVANIA: 800-322-9092 
TRADE NAME AND SYNONYMS CHEMICAL NAME AND SYNONYMS 

ISSUE DATE Issued: 13 April 1977 Nitrogen, or LIN (in cryogenic liquid Nitrogen 
state) 

REVISIONS Rev: 1 June 1990 FORMULA CHEMICAL FAMILY 

N* 
MW: 28.01 Inert gas CAS #7727-37-g 

ce suffocation by diluting the concentration of.oxygen in air below levels necessary 
UE WORKERS, SHOULD NOT ENTER AREAS WHERE THE OXYGEN CONCEN- 
D WITH A SELF-CONTAINED BREATHING APPARATUS OR AIRLINE RESPIRA- 

_ 

,&icient for life is present. 
RECOMMENDED FIRST AID TREATMENT 

Persons suffering from lack of oxygen should be moved to areas with normal atmospheres. SELF-CONTAINED BREATHING APPAR- 
ATUS MAY BE REQUIRED TO PREVENT ASPHYXIATION OF RESCUE WORKERS. Assisted respiration and supplemental oxygen 
should be given if the victim is not breathing. If cryogenic liquid or cold boil-off gas contacts a worker’s skin or eyes, frozen tissures 
should be flooded or soaked with tepid water (105115F; 4146C). DO NOT USE HOT WATER. Cryogenic burns which result in blis- 
tering or deeper tissue freezing should be seen promptly by a physician. 

iIRE AND EXPLOSION HAZARD DATA 
FLASH POINT (Melhcd used) / AUTO IGNITION TEMP FLAMMABLE LIMITS 

N/A NIA Non-flammable pi -j-z-- 
EXTINGUISHING MEDIA ELECTRICAL CLASSIFICATION 

N/A. GROUP NIA 
SPECIAL FIRE FIGHTING PROCEDURES 

N/A 
UNUSUAL FIRE AND EXPLOSION HAZARDS 

Cylinders exposed to high heat or flame may vent rapidly. 

PHYSICAL DATA 
EOLLING POINT (“F.) FREEZING POINT (OF) 

@J 1 atm -320.5F (- 195.8C) @ 1‘ atm -346.0F (- 21O.OC) 
VAPOR PRESSURE (psia) SOLUSlLlTY IN WATER 

/ NIA Q 68F (2OC), 1 atm 1.52% by volume 
VAPOR DENSITY (Ibku ft) SPECIFIC GRAVITY (AIR = 1) LlOlJlD DENSITY (Ibku fl) SPECIFIC GRAVITY (Hz0 - 1) 

Q 70F (21.1C), 1 atm 0.07245 Q 68F (2OC), 1 atm 0.967 Q boiling point, 1 atm 50.47 Q boiling point, 1 atm 0.808 

I I I 

seous nitrogen are colorless and odorless. 

@Air Products and Chemicals, Inc. 1988 Printed in U.S.A. 310-812 (Rev. 6190) 



STABILITY UNSTABLE 

STABLE 

REACTi+ DATA 
Y 

CONDITIONS TO AVOID 

X 
Sources of ignition, sparks, flames, hot objects. 

i . 
I I I 

’ \n6rIlTy (+teriars to avoid), 

L .ring materials. Some steels are susceptible to hydrogen attack or embrittlement at high temperature and pressure. 
w\zARDOUS DEWMJ’OSJTJON PRODUCTS 

None 
HAz4Ftwus MAY OCCUR WNDJTlONS TO AVOID 
J’0LYMERJZATlON 

WlLL NOT OCCUR X None 

SPILL OR LEAK PROCEDURES 
STEPS TO BE TAKEN IN CASE MATEJ3JAJ. IS RELEASE0 OR SPJJJeED 

DO NOT ENTER areas containing flammable mixtures of hydrogen in air. Avoid contact of skin with liquid hydro en or cold boil-off 
gas. Ventilate enclosed areas to prevent formation of flammable or oxygen-deficient atmospheres. See “VENTILA 9 ION” below. Elim- 
inate all potential sources of ignition. Move a leaking compressed gas cylinder out of doors if leak is small. Consult Air Products for 
additional assistance. 

WASTE DlSPOSAL MElHOD 

Do not attempt to dispose of residual gaseous hydrogen in cylinders. Return cylinders to Air Products with positive residual pressure, 
cylinder valves tightly closed, and valve cap in place. Do not dispose of liquid hydrogen - contact Air Products for assistance. 

SPECIAL PROTECTION, INFORMATION 
RESPIRATORY PROTECTJON (Spdy type) 

VENTJIATJON LOCAL EXHAUST SPECIAL 

Natural or mechanical where As necessary Mechanical ventilation must meet National Electric 
gas or vapor is present. 

. 
Code (NEC) requirements for Class. I, 

MECHANICAL (General) OTHER 

As necessary Only as necessary 
PROTECTlVE GLOVES 

(Liquid) Loose-fitting of impermeable materials, such as leather. Lether work gloves are recommended when 
gas cylinders. 

EYE PROTECTlON 

sty glasses are recommended when handling compressed gas cyiinders. Use safety glasses or goggleswhen 

cc I ‘PnorscnvE EOUIPMENT _r 

1 
I- SPECIAL PRECAUTIONS* I 

SPECIAL LABEUNG INFOkMATlON 

DOT Shipping Name: Hydrogen, or Hydrogen, Compressed: (Liquid) Hydrogen, refrigerated liquid. 
DOT Hazard Class: Flammable Gas. 
DOT Shipping Label: Flammable Gas. 
I.D. Number:UN 1049 (Hydrogen or Hydrogen, Compressed); UN 1966 (Liquid Hydrogen). 

SPECIAL HANDLING RECOMMENDATJONS 

Prevent contact of liquid hydrogen with exposed skin. Prevent entrapment of liquid in closed systems. Use only in well ventilated areas. 
Compressed gas cylinders contain hydrogen at extremely high pressure and should be handled with care. Use a pressure-reducing 
regulator when connecting to lower pressure piping systems. Secure cylinders when in use. Never use direct flame to heat a com- 
pressed gas cylinder. Use a check valve to prevent back flow into storage container. Avoid dragging, rolling, or sliding cylinders, even 
for a short distance. Use a suitable hand truck. For additional handling recommendations on compressed gas cylinders, consult Com- 
pressed Gas Association Pamphlet P-l. 

SPEClAL STORAGE RECOMMENDATIONS 

Store liquid containers and cylinders in well-ventilated areas. Keep cylinders away from sources of heat. Storage should not be in 
heavy traffic areas to prevent accidental knocking over or dama 
ders not connected for use. Segregate full and empty cylinders. 8 

e from passing or falling objects. Valve caps should remain on cylin- 
torage areas should be free of combustible material. Avoid exposure 

to areas where salt or other corrosive chemicals are present. Cylinder storage of hydrogen should be segregated from oxidizers such 
as oxygen, fluorine, etc. See Compressed Gas Association Pamphlet P-l for additional storage recommendations. 

SPECIAL PACKAGING RECOMMENDATIONS 1 _ I 
Gaseous hydrogen containers meet DOT specifications or American Society of Mechanical Engineers (ASME) codes. Liquid hydrogen 
is stored in vacuum-insulated containers meeting DOT specifications or ASME codes. 

OTHER RECOMMENDATJONS OR PRECAUTlOtjS / 

Liquid hydrogen in exposed piping can actually cause air to condense and liquefy. The nitrogen in this liquid can evaporate more rapidly, 
leaving an oxygen enriched liquid behind. Utilize oxygencompatibte insulating materials and minimize exposed piping surface areas. Use 
only metals and materials compatible with extremely low temperatures. Avoid use of carbon steel and other metals which become brittle 
at low temperatures. Compressed gas cylinders should not be refilled except by qualified producers of compressed gases. Shipment of 
a compressed gas cylinder filled without the written permission of the owner is a vidation of Federal Law. The atmosphere in areas in 
which hydrogen gas may be vented and collect should be tested with a portable or continuous flammable gas analyzer. 

us Government agencies (i.e., Department of Transportation, Occupational Safety and Health Administration, 
Administration and others) may have specific regulations concerning the transportation handling, storage or use of this product which 
will not be reflected in this data sheet. The customer should review these regulations to ensure that s/he is in full compliance. 

, 



. Hidrogen 
Material Safety 

industrial Gas Division 

.Data Sheet 

Air Products and Chemicals, Inc. 
Allentowh, PA 181% 
Tel. (215) 4814911 . TWX 510-651-3686 
Telecopy (215) 481-5900 
CA&E-AIRPROD - TELEX 847416 

EMERGENCY PHONE: 800-523-9374 IN PENNSYLVANIA: 800-322-9092 
TRAOE NAME AND SYNONYMS CHEMICAL NAME AND SYNONYMS 

ISSUE DATE Issued: 13 April 1977 Hydrogen, or Liquid Hydrogen (in cryo- 
genic liquid state) Hydrogen 

REVISIONS Rev: 1 March 1990 
FORMUIA 

H MW: 2.016 
2 

CHEMICAL FAMILY 

Flammable Gas CAS #1333-74-O 

HEALTH HAZARD DATA 
EXF’OSURE LIMITS 

Hydrogen is a simple asphyxiant and has no threshold limit value (TLV). Hydrogen is not listed as a carcinogen by NTP, IARC, or OSHA. 
SYMPTOMS IF INGESTED, CONTACTED WITH SKIN, 0~ VAPOR INHALED 

Hydrogen is nontoxic and classified as a simple asphyxiant. Symptoms of anoxia occur only when gas concentrations are within the 
flammable range and the mixture has not ignited. DO NOT ENTER AREAS WITHIN THE FLAMMABLE RANGE DUE TO THE IM- 
MEDIATE FIRE AND EXPLOSION HAZARD. Contact of skin with liquid hydrogen or cold gas vapors can cause cryogenic (extreme 
low temperature) burns and freeze tissues. 

TOXICOLOGICAL PROPERTIES 

Hydrogen is nontoxic and classified as a simple asphyxiant, but is extremely flammable. The amount of hydrogen gas necessary to 
reduce oxygen concentrations below life support levels is well within the flammable range. Do not enter areas containing flammable 
mixtures due to the immediate fire and explosion hazard. 

RECOMMENDED FIRST AID TREATMENT 
. . /- 

! If cryogenic liquid or cold boil-off gas contacts worker’s skin or eyes, frozen tissues should be flooded or Soaked with tepid water 
(105-l 15F; 41-46C). DO NOT USE HOT WATER. Cryogenic burns which result in blistering or deeper tissue freezing should be seen 
promptlv bv a phvsician. First degree burns (reddening only, as sunburn), or second degree burns (blistering) which are the result 1 

I 

of fire exposure and are localized io a portion of an extremity or other small area of the body may be immersed in cool water for 10-20 
minutes to relieve pain. Do NOT immerse the whole body in a cold bath. All thermal injuries except the most minor and localized 
burns should be referred promptly for medical care. Burned areas should be covered with the cleanest available material, such as 
a clean sheet, prior to transport. Do NOT use burn ointments or greasy materials on burns which show more than localized reddening. 
Persons suffering from lack of oxygen should be moved to areas with normal atmosphere. Assisted respiration and supplemental oxy- 
gen should be given if the victim is not breathing. 

FIRE AND EXPLOSION HAZARD DATA ’ 
FLASH POINT (Method used) 

N/A (gas at normal temperatures) 
EXTINGUISHING MEDIA 

Dry chemical, carbon dioxide, or Halon 
SPECIAL FIRE FlGHTlNG PROCEDURES 

AUTO IGNITION TEMP 

932F (500C) 
FLAMMABLE LIMITS 

In air Ql atm 
ELECTRICAL CLASSIFICATION 

enoup Class I, Group B 

Shut off source of hydrogen. When possible, allow fire to burn itself out. Spray water on adjoining equipment to keep it cool. 
UNUSUAL FIRE AND EXPLOSION HAZARDS 

,, 

Hydrogen can burn with almost an invisible flame of low thermal radiation. People have unknowingly walked into hydrogen flames. 
Easily ignited; minimum ignition energy is low (0.2MJ) and flammable range is wide. Flame propagates at rapid rate. Potential ex- 
plosion hazard from reignition if fire is extinguished without shutting off hydrogen source. Hydrogen gas is bouyant and can accumulate 
in the upper sections of enclosed spaces. 

PHYSICAL DATA 
BOILING POINT (OF.) 

@ 1 atm -423.OF (- 252.8C) 
FREEZING POINT (‘F) 

@ 1 atm -434SF (-259.2C) 
VAPOR PRESSURE (psia) 

N/A 
SOLUBlLIN IN WATER 

Q 68F (2OC), 1 atm 1.82% by volume 
VAPOR DENSITY (lblcu it) SPECIFIC GRAVITY (AIR. 1) LIOUID DENSITY (lb/.x ti) SPECIFIC GRAVITY (Hfi- 1) 

._ @ 68F (2OC), 1 atm 0.005229 Q 68F (2OC), 1 atm 0.0696 @ boiling point, 1 atm 4.432 @ boiling point, 1 atm 0.0710 

APPEARANCE AND OOOR 

/ Both liquid and gaseous hydrogen are colorless and odorless. 

&Air Products and Chemicals, Inc. 1984, 1988 Printed in U.S.A. 310-406 (Rev. 3190 



A.. 
Air Products and Chemicals, Inc. 
7201 Hamilton Boulevard 
Allentown. PA 18 195-l 501 

r?,’ Telephone (215)48t-4911 

A7E430 SPECIALTY GAS 
MATERIAL SAFETY DATA SHEET (MSDS) 

DAILY MAILING PICK LIST / AUDIT REPORT 

DATE: 13 MAY 93 
PAGE: 1 : 

ABB ENVIRONMENTAL SERVICES, IN 
ATTN: ACCOUNTS PAYABLE 
CHARLESTON 07545 
2590 EXECUTIVE CTR CIRCLE EAST 
TALLAHASSEE FL 32301-4 

COMMODITY CODE REFERENCE DESCRIPTION 
NUMBER COMPONENT(S) VOLUME 

C02T390275B 2861 

C02U390275A 11817 

CUST # : T1022001 
DISTRICT : 895 

P.O. # : 

SIGNATURE : & 

HYDROGEN IN NITROGEN 
N2 60.0000 % 
H2 40.0000 % 

HYDROGEN IN NITROGEN 
N2 95.0000 % 
H2 5.0000 % 

WEIGHT 

91.307 
8.692 

99.253 
.746 



Specialty Gas Department 
Air Products and Chemicals, Inc. 
Allentown, PA 18195 
(215) 481-8257 

AIR -A 
PRomlc7szz 

.- 

1 

Printed an U.S.A. 
320-732 (REV. 2/91) 



. 

SPECIAL PROTECTION INFORMATION 

RE$F~ATORY PROTECTION (Specify type) Positive pressure air line with mask or self-contained breathing apparatus should be J c available for emergency use. 

e hood with forced ventilation and/or local exhaust to prevent accumulation above the LEL in accordance with electrical codes. 
I 

PROTECTIVE GLOVES 

Plastic or rubber 

EYE PROTECTION 

Safety goggles or glasses 

OTHER PROTECTIVE EOUIPMENT 

Safety shoes, safety shower, eyewash “fountain” 

SPECIAL PRECAUTIONS* 

SPECIAL LABELING INFORMATION 

DOT Shipping Name: Methane or Methane, Compressed; DOT Hazard Class: Flammable gas; DOT Shipping Label: Flammable gas; 
I.D. No.: UN 1971 

SPECIAL HANDLING RECOMMENDATIONS 
Use only in well-ventilated areas. Valve protection caps must remain in place unless cylinder is secured with valve outlet piped to use 
point. Do not drag, slide or roll cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing !regulator when 
connecting cylinder to lower pressure ( < 3,000 psig) piping or systems. Do not heat cylinder by any means to increase the discharge 
rate of product from the cylinder. Use a check valve or trap in the discharge line to prevent hazardous backflow into the cylinder. 

For additional handling recommendations consult the Air Products Specialty Gas Catalog Safety and Technical Information Section or 
Compressed Gas Association Pamphlet P-l. 

SPECIAL STORAGE RECOMMENDATIONS 
Protect cylinders from physical damage. Store in cool, dry, well-ventilated area of non-combustible construction away from heavily 
traveled areas and emergency exits. Do not allow the temperature where cylinders are stored to exceed 125°F (52°C). Cylinders should 
be stored upright and firmly secured to prevent falling or being knocked over. Full and empty cylinders should be segregated. Use a 
“first in - first out” inventory system to prevent full cylinders being stored for excessive periods of time. Post “No Smoking or Open 
Flames” signs in the storage or use area. There should be no sources of ignition in the storage or use area. 

For additional storage recommendations, consult the Air Products Specialty Gas Catalog Safety and Technical Information Section or 
Compressed Gas Association Pamphlet P-l. 

SPECIAL PACKAGING RECOMMENDATIONS 

vtethane is noncorrosive and may be used with any common structural material. 

DTHER RECOMMENDATIONS OR PRECAUTIONS 
arth-ground and bond all lines and equipment associated with the methane system. Electrical equipment should be non-sparking or 
-rlosion proof. Compressed gas cylinders should not be refilled except by qualified producers of compressed gases. Shipment of a 

I 
impressed gas cylinder which has not been filled by the owner or with his (written) consent is a violation of Federal Law (49CFR). 

‘Various Government agencies (i.e., Department of Transportation, Occupational Safety and Health Administration, Food and Drug 
Administration and others) may have specific regulations concerning the transportation, handling, storage or use of this product which 
will not be reflected in this data sheet. The customer should review these regulations to ensure that he is in full compliance. 



I HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES 
Forms explosive or flammable mixtures with most oxidizers (oxygen, chlorine, fluorine, etc.), and is flammable over a wide range in a?. 

1 

PHYSICAL DATA 

BOILING POINT LlQlJlD DENSITY AT BOIUNG POINT 

- 258.6”F ( - 161.4”C) 26.4 Ib/ft3 (424.7 kg/m3) 

VAPOR PRESSURE @ 70°F (21 .l’C) above the GAS DENSITY AT 70-F, 1 atm 

critical temp. of - 116.17oF ( - 82.3%) 0.042 Ib/ft3 (.673 kg/m3) 

SOLUBILITY IN WATER FREEZING POINT 

Neoliaible - 296.45”F ( - 182.47”C) 

APPEARANCE AND ODOR 

Colorless, odorless gas. Specific Gravity @ 70°F (Air = 1) = 0.555 

FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT (Method used) AUTO IGNlTlON TEMPERATURE FLAMMABLE LIMlTS % BY VOLUME 

- 306°F ( - 188°C) C.C. 1076°F (580°C) LEL 5 UEL 15 

EXTINGUISHING MEDIA ELECTRICAL CLASSIFICATION , 

Water, carbon dioxide, dry chemical Class 1, Group D 

SPECIAL FIRE FIGHTING PROCEDURES 
If possible without risk, stop the flow of methane. From a safe distance use water spray to cool surrounding containers until well 
after fire is out. If possible without risk, move cylinders from fire area. 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

Should flame be extinguished and flow of gas continue, increase ventilation to prevent flammable or explosive mixture formation. 
Cylinders exposed to heat or flame may vent rapidly or explode. 

1 

REACTWITY DATA 

STABILITY 
I 

CONDITIONS TO AVOID 
Unstable 

Stable X None 

1NCOMPATlBlLlTY (Materials to avoid) 

Oxidizers 

HAZARDOUS DECOMPOSITION PRODUCTS 

HAZARDOUS POLYMERIZATION 
Mav Occur I 

CONDITIONS TO AVOID 

Will Not 
Occur 

I 

X None 

I STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED, 
Evacuate all personnel from affected area. Use appropriate protective equipment. If leak is in user’s equipment, be certain to purge 
piping with an inert gas prior to attempting repairs. If leak is in cylinder or cylinder valve, call the “800” emergency phone number 
listed herein. 

WASTE DISPOSAL METHOD 
All Federal, State, and Local regulations regarding health and pollution should be followed in waste disposal. Contact Air Products for 
specific recommendations. Do not dispose of unused quantities. 
Return the properly labeled shipping container to Air Products for disposal. For emergency disposal assistance, call the “800” 
emergency phone number listed herein. 

SPILL OR LEAK PRQCEDURES 

@Air Products and Chemicals, Inc. 1987. 1991 
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SpecCalty Gas 
Material Safety 

Dalta Sheel 

7201 HAMILTON BOULEVARD 

CHEMICAL FAMILY 

HEALTH HAZARD DATA 

TIME WEIGHTED AVERAGE EXPOSURE LIMIT 
OSHA: None established ACGIH: Simple asphyxiant 

SYMPTOMS OF EXPOSURE 
Inhalation: High concentrations of methane so as to exclude an adequate supply of oxygen to the lungs cause dizziness, deeper breathing 
due to air hunger, possible nausea and eventual unconsciousness. 

TOXICOLOGICAL PROPERTIES 
Methane is inactive biologically and essentially nontoxic; therefore, the major hazard of overexposure is the exclusion of an adequate 
supply of oxygen to the lungs. 

Methane is not listed in the IARC, NTP, or OSHA Subpart Z as a carcinogen or potential carcinogen. 

PECOMMENDED FIRST AID TREATMENT 
‘ROMPT MEDICAL ATTENTION IS REQUIRED IN ALL CASES OF OVEREXPOSURE TO METHANE. RESCUE PERSONNEL SHOULD BE 
EQUIPPED WITH APPROPRIATE PROTECTIVE EQUIPMENT (SELF-CONTAINED BREATHING APPARATUS, ETC.) TO PREVENT UNNEC- 
ESSARY EXPOSURE AND BE AWARE OF EXTREME FIRE AND EXPLOSION HAZARD. 

nhalation: Conscious persons should be assisted to an uncontaminated area and inhale fresh air. Quick removal from the contaminated 
srea is most important. Unconscious persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation and 
;upplemental oxygen. Further treatment should be symptomatic and supportive. 
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Portable Meter Starter Kit (OrM Catalog No. OPBLSK) 

Electrode Holder and Stand Assembiy instructions 

holder 1. Clip suppoR to side oi cmying cEs.5 

2. Assemble holder and cap as stiown. 

Orion Researc.’ inwrporated 
Laboratory ProductS Group 
The Scxaitl Canter 
3'29 Main Street. acston. MA 02129 
TEL 617-242-3900. 300-225~480~ GOOi9 

?afI No. 2lZ32-001 39/9(3 



ORION MATERIAL SAFETY DATA SHEET 
SHEET 2 OF 2 Orion Application Solution 

?ODUCT NAME: pH 4.01 Buffer CATALOG NO.: 910 t 04 or 330004 

v. REACTIVITY DATA 
STABILITY: CONDITIONS TO AVOID 

UNSTABLE 0 SfA0LE id None 

INCOMPATIBILITY ,~~,CRIALS ro AYOLD, 
HNO-J 

HAZARDOUS DECOMPOSITION PROOUCTS 
None 

HAZARDOUS POLYtlERIZATlDN: CONDITION TO AVOID 

MAY OCCUR 0 WILL NOT OCCUR e/ None. 

Vi. HEALTH HAZARD DATA 

ROUTE(S) OF ENTRY: INHALATION? SKIN? INGESTION? 

NO Yes Yes 

HEALTH HAZARDS ,ACVTL AND cw~oww 

ACUte - low nazard for acute because of low concentration 01 salts. Chrome: Dosslble skin Irritant for Drolonged eroosure. 

CARCJNOGENICITY: NTP7 IARC MONOGRAPHS? OSHA REGULATED? 

Amaranth Is suSDeCted/Not found tanlmal wiltlve)*** not round 

SIGNS AND SYflPTOflS OF EXPOSURE 

Skin irrltatlon 

r%DlCAL CONDITIONS GENERALLY AGGRAVATE0 8Y EXPOSURE Could aggiavate diseases of the skin. 

EMERGENCY AND FIRST AID PROCEDURES 
Wash off contact area with water. If Ingested. grve large amounts of water. Contact ohysiClan. 

VI I. PRECAUTIONS (SAFE HANDLING AND USE1 

ZPS TO 06 TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 
I 

..&hdown drain with excess water If local law allOWS. 

WASTE DISPOSAL METHOD 

Consult with and observe all Federal. State, and local laws when cilsposlng of this OrOciuCt. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Sultable for any general handling and storage. PPA Qatlpe: Scale (O-4); Health - I. nre - 0. Reactlvlty - I, Speclllc -none. 

OTHER PRECAUTIONS 
ThiS oroauct Is not regulated under SARA TIT1 F &Not affected by fAl Pron 6% 

VIII. CONTROL MEASURES 

RESPIRATORY PROTECTION (SPECIE rwc> 
None 

VENTILATION LOCAL EXHAUST SPECIAL 

NO NO 

MECHANICAL (GENERAL) OTHER 

NO NO 

PROTECT I VE GLOVES EYE PROTECTION 

Yes Safetv olasses 

OTHER PROTECTIVE CLOTHING OR EOUlPflENT 
NO 

WORK/HYGIENIC PRACTICES 
No eating or drcnking while worklng with this Droduct. 



ORit%’ MATERIAL’ SAFETY DA A SHEET-’ 
SHEET 1 OF 2 

p> Orion Research Incorporated 
THE SCHRAFFT CENTER 
529 MAIN STREET, BOSTON, MA 02129 USA 
TELEPHONE 617-242-3900 

I. PRODUCT IDENTIFICATION 

1 NGRED I ENTS (IDENTITY INFORMATION) 

HAZARDOUS COflPONENTS* 
SPEClF,C CHWlCAL IoE*nT”: CWTOY YV1151 CAS NO. 1 OSHA PEL ACGIH TLV LO 

50 mg/Kg 

Potassium Hydrogen Phthalate (KHP) 877-24-7 1.01 None NOIX 

Amaranth Red Dye (C2n.H i f .N2, 0 f o.S-p3Na) 9 I S-67-3 0.0005 None Non.? 

NA- 

I .ooo 
tlPR-rlUS) 

*Delonlzed Water (H20) 

BOILING POINT 7~) (111 as 

IOO’C 

SPECIFIC GRAVITY <I(+ - I, 

I.0 

DH P ‘C 

25 4.0 I 

VOLATILE% X BY WT. 
NA 

VAPOR DENSITY ,~,a - tf 
NA 

APPEARANCE AND OOOR 

190,000 
7732-18-S 98.99 NA NA tIPR-mUS) 

III. PHYSICAL DATA 
FREEZING POINT 

0-c 

VAPOR PRESSURE (, 
NA 

SOLUDILITY IN WATER., % BY WT. Q 

nlsclble 

EVAPORATION RATE (sum. .+C~ME - o 
NA 

Light red. odorless llaufd 

IV. FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT nss, rsT”oof AUTOIGNITION TEflPERATURE 

Not flammable NA 

FLAfMAGLE LIMITS LOWER UPPER 

IN AIR. I EY VOLUME: NA NA 

EXTINGUISHING BEOIA 
Water, CO2 Dry Chemical. foam or Spray 

SPECIAL FIRE-FIGHTING PROCEDURES 

None, non-flammable 

UNUSUAL ilRE AND EXqLOSlON HAZAROS 

I None’ 
- 

* Chemicals which are nOt cldssllled as 
Liabflfty is express/y dfscldfmed lor any loss Document No. 205487-00 i 

hazardous oer U.S. OSHA gulaelines (29CFR 
or fnjury artsfnq out al the use 0; thfs Rev. 0 

Parts 1915.2 or 1916.2) or the inlormacfon or tne use ol any macerfafs 

nassachusetts Substance List 
desynated. Sare use 01 tne macertafs 1s tne 

(10SCHR670.000 Aopendlx A) will not 
responsm/fKy of tne user. 

necessarily be f&ted on thfs rorm even 
tnough one or more may be a constituent of 

thl.s product 

* Not available or not applicable. 
YI Non-hazardous component. 
*** Refers to Amaranth Red Dye 

Printed in U.S.A. 
Form MSDW069 1 
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‘ATI ORION MATERIAL SAFETY DATA SHEET 
Sheet 2 of 2 

PRODUCT NAME: Orion Application SolutionpH 10.01 Buffer Catalog No.: 910110 

V. REACTIVITY DATA 
Stability: Conditions to %void 
Unstable Stable X None 
Incompatibilitv (~*lcr~t toavoid> NaK alloy, NH”H?PO*.AL. PTO~,H+OA 

Hazardous Decomposition Products 
CO? Upon heating to decomposition 

Hazardous Polymerization: Condition to Avoid 
May Occur will Not occur x None 

VI. HEALTH HAZARD DATA 
Route(s) Of Entry: Idldation? skin? Ingestion? 

No Yes Yes 

HeaIth Hazards (acute and cbrmk) 
Acute: This solution is considered non-hazardous due to the low levels of salt present. Chronic: Possible irritation of skin upon prolonged 
exposure. 
carcinogenicity: NTP? IARC Monographs? l ** OSHA regulated? 

Not found (animal posilive) Not found 

Signs and Symptoms of Exposure 
Skin imitation 
Ma Conditions &mraIly &yravated By Ekpqu~e Could aggravate diseases of the skin. 
Emergency And Fkt Aid Procedures 
WaJh off contact area with water. If ingested. give large amounts of water. Contact physician. 

VII. PRECAUTIONS ( SAFE H@DLING AND USE) 
1 SteprToBeTakmInCsseMaterialIsReleasedOrSpilled 

Clean up and set aside for disposal. 
Waste DkpasaI Method 
Consult Fcderai. State and Local laws for proper disposal. 
Prsautioxu To Be Taken In Handling And storing 
Suitable for any general handling and storage. NFPA Rating: Scale (O-4); Health -1, Fire-O, Reactivity-O, Specific-none. 
other precautions 
FD&C Blue No. 1 is listed on CAL Roe 65 

VIII. CONTROL MEASURES 
Reqknaory Protection (rpay tnwb I 

None 
Ventilation LocaIExlmu3t special 

No No 
ventilation MarhanLal (GeneraN 

No No 
Protective Glorep Yes Eye Protection 
Other Proktive Clotping Or Equipeat 

No 
worit/liygienic Rpctices 

No eating or drinking while working with this product 

Ssfety glasses 



iT1 ORION MATERIAL SAFETY DATA SHEET 
Sheet 1 of 2 
Orion Research Incorporated 
THE SCHFUFFT CENTER 
529 Main Street, Boston, MA 021i9 USA 
Telephone 617-242-3900 

I. PRObUCT IDENTIFICATION 
Product Name Catalog No. EffectiveDate 

Orion Application Solution pH 10.01 Buffer 910110 0712or93 

Hazardous DOT IATA 
Shipment Lab-: 

/ 

NA NA 
Title 

Quality Assurance Chemist 

Title 
Director Regulatory Matters 

II. 
Hazardous Components* 
SpeciFic Chenicai Identity: Common Name(s) 

CAS NO. % OSFU PEL ACGIH TLV LD 
5Oml?lI<g 

1 5 

Sodium Bicarbonate (NaHC03) 144-55-S 0.209 None None 4220 
(OR&RAT) 

Sodium Carbonate (Na2CO.j) 497-l 9-8 0.264 None None 117 
(PR-MU’S) 

Methylparaben (CgHaOq) 99-76-3 0.001 f None None NA 
FD&C Blue (C37H36N20gS3*2Na) 384445-9 0.0005 None None m?lKg 

(SEN-RAT)LD 
Lo 

**Deionized Water (H20) 7732-18-5 99.526 None None 190,ooo 
@‘R-M WS) 

Jkdillg Point 756mmHg 

Specific Gravity NO=I) 
100°C 

III. PHYSICAL DATA 
1 Freezing Point 0°C 
I VaporResure@ =I 

PH@ “C SoIubOity Iu Water, % By Wt @ 
25 10.01 Miscible 

volatiles. % By wt. NA Evaporation Rate (~VITL.ACZMX - 11 NA 
Vapor De&y un - 1) NA 
Appearance and Odor Lieht blue. odorless liquid 

Flash Point (Cal r&hod) 

Iv. FIRE AND EXPLOSION HAZARD @ATA 
1 Autoiguition Temper&se 1 

Not flammable I 
Flammable Limits LoWi!f 

in air, % by volume: 

. . . 
-Media Water, CO,,Dry chemical. foam or spray 
specialfireFiphtblgProcednn?s None, non-flammable 
Unusud Fke arid Expltion Hazards 

NA 

UPper 

NA NA 

I None I 
* Chemicals which are not claadied as hazardous Liability is txpmsly d&cfaimed for any Loss or DacmnenC No. 20!X88-001 

per U.S. OSHA guidelines (29CFR Parts 1915.2 i@uy arising out oJ&r use of thk i.n&ormacton Rev. E 
or 19162) or the Massachprettr SbstanceLirt or the use of any mate&& desigmued. sqfc ase 
(105CMR670.000 Appendix A) wiU not of the maierbls is the rcspon~ibi&y of the mer. 
necesarilybe&tedontbisformeventbou& 

one or more may be a constitueot of tkis product 
l NA Not availabWnot applicable Printed in U.S.A. 

l * Non-barardom comp~nmt Form MSDs11192 



O-RION MATERIAL SAFETY DATA SHEET 
WEET 2 OF 2 Orion Application Solution 
2RODUCT NAME: pH 7.00 Buffer CATALOG NO.: 910107 or 330007 

v. REACTIVITY DATA 
1 STABILITY: CONDITIONS TO AVOID I 

UNSTABLE 0 STABLE @ 

INCOMPATIBILITY ,U*TEIIUL~ x) momt ’ 

HAZARDOUS DECOMPOSITION PRoDUCTS 

be considered non-hazardous. 

Mg and Na* Metals 

When heated, phosphates an emit highly toxic fumes; but. lor the amOUnt 01 phosphates 

HAZARDOUS POLYMEFUZATION: CONOITION TO AVOID 

MAY OCCUR 0 WILL NOT OCCUR +I None 

VI. HEALTH HAZARD DATA 

ROUTE(S) OF ENTRY: INHALATION? SKIN? INCESTlON? 

No No Ye5 

HEALTH HAZARDS ,A- m -s) 

Low hazard for acute and chronic because of low concentration ql salts. 

CARCINOGENKXTY: NTP? IARC MONOGRAPHS? 

No1 found on these lists 

OSHA REGULATED? 

StGNS AND SYMPTOMS OF EXPOSURE 
Skin irrilallon 

MEDICAL CONOITIONS GENERALLY AGGRAVATED BY EXPOSURE Could aggravate diseases of the skin. 

EMERGENCY AND FIRST AID PROCEDURES 
Wash oft contact area with water. II Ingested. give large amounts of waler. Conlact physician. 

\ 
VII. PRECAUTIONS (SAFE HANDLING AND USE) 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Wash dawn drain with excese waler il local law allows. 

WASTE DISPOSAL METHOD 

Consult with and observe all Federal. State. and local laws when disposing 01 this produa. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

Suitable lor any general handling and storage. WA R~J& Scale (O-4); Health - 0. Fire - 0. Reaaiviry - 0. Specilic - MnB. 

OTHER PRECAUTIONS 

SARA Releases of (N%HP04) are subject to reporting under Section 304 of this Act and CERCLk Not affected by CAL. 

VIII. CONTROL MEASURES 

RESPIRATORY PROTEC-TlON (se- nrrl 
None 

Y ENTILATION LOCAL EXHAUST SPECIAL 

No No 

MECHANICAL (GENERAL) OTHER 

No No 

PROTECTIVE GLOVES EYE PROTECTION 

No 

OTHER PROTECTlYE CLOTHING OR EQUIPMENT 
1 No 

WORKlliYGlENlC PRACTICES 
‘4 * No eating or drinking while working with lhis product. 



ORION MATERIAL SAFETY DATA SHEET 
SHEET 1 OF 2 

Orion Research incorporated 
THE SU-IRAFFT CENTER 
529 MAIN STREET, BOSTON, MA 02129 USA 
TELEPHONE 617-242-3900 

I. PRODUCT IDENTIFICATION 
PRODUCT NAME CATALOG NO. EFFECTIVE DATE 

Orlon Appllcatton Solution pH 7.00 Buffer 910107 or 330007 6/l/91 

HAZARDOUS DOT IATA 

APPROVED BY 
Dlrector Regulatory Matters 

1/ ’ / 11. HiiZARDatrS INGREDIENTS (IDENTITY INFORMATION) 

Ill. PHYSICAt DATA 
BOILING POINT ms 111) w FREEZING POINT 

100-c 0-c 

SPECIFIC GRAVITY typo.*, VAPOR PRESSURE @ 

1 .o NA”’ 

PN @ OC SOLUBILfrY IN WATER, X BY Wr. @ 

25 7.00 Miscible 

VOLATILES. K BY WT. EVAPORATION RATE cunn. AQTA=. I, 

NA NA 

VAPOR DENSlTY (MI.,, 

NA 

APPEARANCE AND ODOR 

Light yellow, odorless liquid . =- 

IV. FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT t-rss~ mm, 

Not flammable 

FLAMMABLE LlMrrS 
IN AIR. X BY VOLUME: 

EXliNCUISHlNG MEDIA 

Water. CO2 Dry chemical, foam. or spray 

SPEClAL FIRE-FIGHTING PROCEDURES 

AUTOIGNITION TEMPERATURE 

LOWER 
NA 

NA 

UPPER 
NA 

None, non-flammable 

UNUSUAL FIRE AND UPLOSlON HAZARDS 

I None I 

. 
Chemical6 which are not clacsilled as tiatmy is express~ disclaimed for any bss Ocament No. x)5469-001 

hazardous per U.S. OSHA guidelines (29CFR 
or injury arislng out of th0 us0 Of lhis R3V.C 

Pans 1916.2 or 1916.2) or the 
informetlon 01 tha us0 of any matsrials 

Massachusetts Substance List d&plfed. sale use 01 the materials is fhe 

(lOSCMR670.000 Appendix A) will not 
rOspwWM?y 01 the USOI. 

necessadly be listed on this form Own 

though OM) or more may be a constituent of 

this product. 
. 

LDLO. Printed in U.S.A. 
. . Non-hazardous component 
l l l Not applicable. 

f:orm MSDS10691 
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ORION MATE.RlAL SAi=ETY DATA SltiEET 
SHEET 1 OF 2 

3rion Research Incorporated. 
THE SCHFWFT CENTER 
529 MAIN STREET, BOSTON, MA 02129 USA 
TELEPHONE 617-242-3900 

1. PRODUCT IDENTIFICATION 
PRODUCT NAME CATALOG NO. EFFECTIVE DATE 

Orion Application Solution - pH Electrode Storage Solution 910001 8125191 

HAZARDOUS DOT l4TA 

SHIPMENT LABELCING: , None I” , None 

TITLE 
Ouality Assurance Chemist 

TITLE 
Director Regulatory Matters ’ 3 

-!! / II. HAZARD&k INGREDIENTS (IDENTITY INFORMATION) 
I 

HAZARDOUS COMPONENTS’ 
WPIP‘U CHSYCN. pwm: cwy11( uuE.8 CAS NO. x OSHA PEL ACGIH TLV W 

50 wW 

936 
Potassium Chloride (KCI)” 7447-40-7 11.1 (ORL-INI 

Potassium Phosphate Monobasic (KH2PO4) 7778-77-o 0.17 None NA’ 

1,070 
Sodium Phosphate Dibasic (Na2HPOd) 7558-79-4 0.18 Nsn3 (IVN-RET) 

“Oeionired Water (H20) 
629.000 

7732- 18-5 88.55 
- : 
Mne 

~ 
(ORL-DOG) 

111. PHYSICAL DATA. 
“, 

i BOILING POINT no q 11 ng FAEUING POINT 
1 ooec -3*c 

SPECIFIC GRAVITY (HP. 1) VAPOR PRESSURE @ 

1.05 NA’ 

PR @ “C SOLUBlLlTY IN WATER, Y BY WT. @ 
2s 6.3 - 6.9 Miscible 

VOIATIUS, % BY WT. EVAPORATION RATE (svm MIR .1) 
NA NA 

VAPOR DENSITY tr*. 3, 
NA 

APPEARANCE AND OOOR 

Clear. colorless. odorless liquid 

IV. FIRE AND EXPLOSION HAZARD DATA 

, None _ 

FLASH POINT txsr mmmot 
NA 

FLAMMABLE LIMITS 
IN AIR. X BY VOLUME: 

EXrtNGUlSHlNG MEDIA 

Any 
SPECIAL FIRE-FIGHTING PROCEDURES 

None. this solulion is non-flammable. 

UNUSUAL FIRE AN0 EXPLOSlON HAZARDS 

AUTOIGNITiON TEMPERATURE 

LOWER 
NA 

NA 

UPPER 
NA 

. 
Chemicals which are not classilied as 
hazardous par U.S. OSHA guidelines (29CFR 
Parts 1915.2 or 1916.2) or the 
Massachusetts Substance List 
[105CMR670.000 Appendix A). wilt not 
necessdrily be listed on Ihis form even 
lhough one or mom may be a constituent of 

’ thii product. 

‘NA Not available/not applicable 
l l Non-hazardous component. 

Liabifity is ~expressiy disclaimad for any loss Document No. 205545-001 
or injury arising out of the use of this Rev.0 
informa:ion of the use of any materials 

desfgnated. Sale use of fha materials is Iha 
responsibility of the user. 

Printed in U.S.A. 
Form MSDS10891 



ORION MATERIAL SAFETY DATA SIHEET 
SHEET 2 OF 2 Orion Application Solution 
PRODUCT NAME: pH Electrode Storage Solution CATALOG NO.: glooo? 

v. REACTIVITY DATA 
STABILflY: CONDITIONS TO AVOID 

UNSTABLE m STABLE 9 None 

INCOMPATfBlLITY (~LM)AL~TO wow Magnesium and sodium metals 

HAZARDOUS DECOMPOSITION PRODUCTS 
May emit toxic POX fumes if heated to decomposition. 

HAZARDOUS POLYhiERfZATfON: CONDITION TO AVOID 

MAY OCCUR 0 WILL NOT OCCUR m Heating to decomposition 

VI. HEALTH HAZARD DATA 

ROUTE(S) OF ENTRY: 
No 

HEALTH HAZARDS 

Low hazard for both acute and chronic because of low concentration of phosphate salts. This composition is also used as a buffer in pharmaceuticsfs. 

CARCiNOGENICITY: 

Not found on these lists. 

NTP? IARC MONOGRAPHS? OSHA REGULATED? 

SIGNS AND SYMPTOMS OF EXPOSURE 

Irritation ol skin. 

MEDICAL CONIIKIONS GENERALLY AGGRAVATED BY EXPOSURE Could aggravate diseases o4 the skin. 

EMERGENCY AND FIRST AID PROCEDURES 

Wash off contact area with soap and water. Internal: dilute with water and consult physician. 

VII. PRECAUTIONS (SAFE HANDLING AND USE) 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED 

Clean up and wash down drain if local law allows. 

WASTE DISPOSAL METHOD 
Wash down drain Obsa’rve ail Federal. State. and local lam when disposing of this product. 

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING 

NFPA S&Q: Scale (O-4): Health - 1. Fire - 0. Reactivity - 0. Specific - None. 
=I 

OTHER PRECAUTlONS 
SARA NaTHPOa fs a cFRCL& hazard and releases are subjea to -%ction 304.Of m. Not low-d on CA1 Prpe65. Reported in Eiia TSCA invenloty. t 

VIII. CONTROL MEASURES 

RESPfRATORY PROTECTION (asraw ~RZ) 

None 

VENTILATION LOCAL EXHAUST SPECIAL 

None None 

MECHANICAL (GENERAL) OTHER 

None None 

PROTECTIVE GLOVES EYE PROTECTiON 

None ‘Safety glasses 

OTHER PROTECTIVE CLOTHING OR EQUIPMENT 
/ Eye wash station should be available. 

WORKiHYGlENlC PRACTlCES 
No eating or drinking in work area. 
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