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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. 

1.2 PERSONNEL 

1.2.1 Contractor Task Order Manager The contractor Task Order Manager (TOM) for 
Base Realignment and Closure (BRAC) activities at NTC Orlando is Mr. Mark Diblin. 
The TOM is the individual with overall project management responsibilities. 
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 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 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 
TOM to carry out day-to-day site operations, including interfacing with the NTC 
Orlando 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 and modifying 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 
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 3.0 
of the CLEAN HASP for further information. 
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1.4 MEDICAL SURVEILLANCE.  All personnel entering potentially contaminated areas 
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 2-1) 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 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 1 mile 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 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 in 1968 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 comprised mainly of operational and training facilities. These facilities 
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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 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 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 northern boundary. The property north of 
this expressway is used primarily for airport-related industry. Adjacent to the 
southern boundary are undeveloped woodlands. 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 has been operated for military use since 1942. From 1942 to 1957, the 
supply storage warehouses and salvage yard received military 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 
low point of about 93 feet msl at the northeast corner 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 well installation. 

The potential hazards to workers are mainly physical ones related to manual labor, 
such as that involved in drilling operations, 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 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. However, the field drilling 
and sampling activities will not involve large scale earth-moving equipment, and 
personnel exposures are expected to be minimal. Air monitoring will be conducted 
to assess the need for use of personal protective 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 encountered that has not been discussed in training 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 via inhalation, ingestion, absorption through the skin, or 
injection under the skin. 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 following 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 Safety Hazards  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 operations. Necessary 
work permits for activities at NTC Orlando will be obtained. 
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Table 3-1 
Contaminants of Concern 

Health and Safety Plan 
NTC Orlando 

Orlando, Florida 

Chemical 

Approxi- 
mate Odor 
Threshold 

(PPrn) 

OSHA Per- 
missible 
Exposure 

Limit 

Thresh-
old Limit 

Value 
(13Pm) 

Benzene 4.7 1 1 

Ethylben-
zene 

140 100 100 

Lead 

Toluene 0.17 100 100 

Xylene 0.05 100 100 

Naphtha-
lene 

10 10 

Tetraethyl No data 0.006 0.007 
lead (skin) (skin) 

Physical 
Characteristics 
	

Dermal Toxicity 
	

Remarks 

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. 

Colorless 
	

Moderate skin 
	

Liquid blisters skin; 
liquid; 
	

irritant. 	 inhalation results in 
gasoline like 
	

dizziness and depres- 
odor. 	 sion. 

Soft, ductile, 	 Lead poisoning may 
gray metal; 	 cause fatigue, anemia, 
soluble in 	 abdominal pain, and 
water contain- 	 neurological damage. 
ing weak acid. 

Colorless 
	

Mild skin irritant. 	Ingestion or aspiration 
liquid; 	 can cause pulmonary 
pleasant 
	

edema and depressed 
aromatic odor. 	 respiration. 

Colorless 
	

Moderate skin 
	

Inhalation causes 
liquid; 
	

irritant. 	 headache and dizzi- 
aromatic odor. 	 ness; vapors irritate 

eyes; can be fatal if 
ingested. 

Colorless to 
	

Moderate skin 
	

Inhalation causes 
brown solid 
	

irritant. 	 headache and confu- 
with an odor of 
	

sion; vapors irritate 
mothballs. 	 eyes. 

Colorless 
	

Contact with the 
	

Symptoms of tetra- 
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: OSHA = Occupational Safety and Health Administration. 
ppm = parts per million. 
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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 PROTECTIVE MEASURES. The following are the protective measures that will 
be used at the site. 

3.3.1 Engineering Controls (General) Whenever needed, engineering controls 
(i.e., fans to blow volatilized chemicals away from the work area) will be used. 

3.3.2 Levels of Protection (General) A level D work uniform will be used at the 
site when organic vapor concentrations of petroleum and gasoline constituents in 
the breathing zone are less than 25 parts per million (ppm) and benzene 
concentrations are less than 0.5 ppm during sustained drilling or sampling 
operations. Organic vapor concentrations will be monitored in the breathing zone 
using an organic vapor analyzer (OVA). Benzene concentrations in the breathing 
zone will be monitored using a benzene 0.5/a Drdeger 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 threat of heat stress, Level D PPE will consist of a shirt, long 
pants, and steel-toed work boots. A Tyvee suit will not be worn. When working 
around heavy equipment, such as a drill rig, a hard hat will be worn. 

Level C personnel protective equipment (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), 
• Tyvele 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 detects concentrations greater than or equal to 
170 ppm and Draeger tube (5/b) monitoring indicates greater than or equal to 50 
ppm benzene. 

NTC_HSP 
FGB.10.94 
	

3-3 



Level B equipment includes the following items: 

• self-contained breathing apparatus (SCBA) (pressure demand) or supplied 
air respirator (pressure demand with escape SCBA), 

• Tyvee 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 MONITORING (GENERAL). It is intended that real-time monitoring instrumenta-
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 Sampling (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 in the breathing zone. If the FID readings show a persistent 
rise above background levels, monitoring with Drdeger 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 
2. Draeger Tubes: 
• Benzene 0.5/a 
• Benzene 5/b 

3.4.2 Personal Monitoring (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. 
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4.0 DATA SHEETS 

The Chemical Hazard Data Sheets for the chemicals that may likely be encountered 
at NTC Orlando are attached. 
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BENZENE 
	

BNZ 

Common Symptoms 

Benzol 
Benzole 

Watery liquid 	 Colorless 	Gasoline-like odor 

Floats on water. 	Flammable, irritating vapor is produced. 
Freezing point is 42°F. 

Avoid contact wi h liquid and vapor. Keep people away. 
Wear goggles and self-contained breathing apparatus. 
Shut off ignition 	ources and call fire department. 
Stop discha ge if possible. 
Stay upwind and use water spray to "knock down" vapor. 
Isolate and 	emove discharged material. 
Notify local health and pollution control agencies. 

Fire 

FLAMMABLE. 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Wear goggles and self-contained breathing apparatus. 
Extinguish with dry chemical, foam, or carbon dioxide. 
Water may be ineffective on fire. 
Cool exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose, and throat. 
If inhaled, will cause headache, difficult breathing, or loss of 

consciousness. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 

LIQUID 
Irritating to akin and eyes. 
Harmful if swallowed. 
Remove contaminated clothing and shoes. 
Flush affected area with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Issue warning-high flammability 
Restrict access 

2. LABEL 

	

2.1 	Category: 	Flammable liquid 

	

2.2 	Class: 	3 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: 	Aromatic 
Hydrocarbon 

	

3.2 	Formula: C6HS 

	

3.3 	IMO/UN Designation: 	3.2/1114 

	

3.4 	DOT ID No.: 	1114 

	

3.6 	CAS Registry No.: 	71-43-2 

4. OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (aa shipped): Liquid 

	

4.2 	Color: Colorless 

	

4.3 	Odor: Aromatic; rather pleasant 
aromatic odor; characteristic 
odor 

6. HEALTH HAZARDS 

	

6.1 	Personal Protective Equipment: 	Hydrocarbon vapor canister, supplied air or a 
hose mask; hydrocarbon-insoluble rubber or plastic gloves; chemical 
goggles or face splash shield; hydrocarbon-insoluble arpon such as 
neoprene. 

	

6.2 	Symptoms Following Exposure: 	Dizziness, excitation, pallor, followed by 
flushing, weakness, headache, breathlessness, chest constriction. 	Coma 
and possible death. 

	

6.3 	Treatment of Exposure: 	SKIN: flush with water followed by soap and water; 
remove contaminated clothing and wash skin. 	EYES: flush with plenty of 
water until irritation subsides. 	INHALATION: remove from exposure 
immediately. 	Call a physician. 	IF breathing is irregular or stopped, start 
resuscitation, administer oxygen. 

	

6.4 	Threshold Limit Value: 	10 ppm 

	

6.6 	Short Term Inhalation Limits: 	76 ppm for 30 min. 

	

6.6 	Toxicity by Ingestion: 	Grade 3; LD50 = 60 to 600 mg/kg 

	

6.7 	Late Toxicity: 	Leukemia 

	

6.8 	Vapor (Gas) Irritant Characteristics: 	If present in high concentrations, vapors 
may cause irritation of eyes or respiratory system. The effect is 
temporary. 

	

6.9 	Liquid or Solid Irritant Characteristics: 	Minimum hazard. 	If spilled on clothing 
and allowed to remain, may cause smarting and reddening of the skin. 

	

6.10 	Odor Threshold: 	4.68 ppm 

	

6.11 	IDLH Value: 	2,000 ppm 

6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

6.1 Flash Point: 	12°F C.C. 
8.2 Flammable Limits in Air: 1.3%- A-T-U-V-W 

7.9% 
6.3 Fire Extinguishing Agents: 	Dry 

chemical, foam, or carbon 
dioxide 

6.4 Fire Extinguishing Agents Not to 
be Used: Water may be 

ineffective 
11. HAZARD CLASSIFICATIONS 

6.6 Special Hazards of Combustion 11.1 	Code of Federal Regulations: 
Products: 	Not pertinent Flammable liquid 

6.6 Behavior in Fire: 	Vapor is heavier 11.2 	NAS Hazard Rating for Bulk 
than air and may travel Water Transportation: 
considerable distance to a Category 	 Rating 
source of ignition and flash Fire  	3 
back Health 

6.7 Ignition Temperature: 	1097°F Vapor Irritant  	1 
6.8 Electrical Hazard: Class I,Group D Liquid or Solid Irritant 	. 	1 
6.9 Burning Rate: 6.0 mm/min Poisons  	3 
6.10 Adiabatic Flame Temperature: Water Pollution 

Data not available Human Toxicity 	 3 
6.11 Stoichiometric Air to Fuel Ratio: Aquatic Toxicity  	1 

Data not available Aesthetic Affect  	3 
6.12 Flame Temperature: 	Data not Reactivity 

available Other Chemicals  	2 
Water  	1 
Self Reaction  	0 

7. CHEMICAL REACTIVITY 11.3 	NFPA Hazard Classification: 
Category 	Classification 

7.1 Reactivity with Water: No Health Hazard (Blue)  	2  
reaction Flammability (Red)  	3 

7.2 Reactivity with Common Reactivity (Yellow)  	0 
Materials: 	No reaction 

7.3 Stability During Transport: Stable 
7.4 Neutralizing Agents for Acids and 

Caustics: 	Not pertinent 
7.5 Polymerization: 	Not pertinent 
7.6 Inhibitor of Polymerization: 	Not 12. PHYSICAL AND CHEMICAL 

pertinent PROPERTIES 
7.7 Molar Ratio (Reactant to 

Product): 	Data not available 12.1 	Physical State at 16°C and 1 
7.8 Reactivity Group: 	32 atm: 	Liquid 

12.2 	Molecular Weight: 	78.11 
12.3 	Boiling Point at 1 atm: 

176°F = 80.1°C = 363.3°K 
12.4 	Freezing Point: 

42.0°F = 6.6°C = 278.7°K 
12.6 	Critical Temperature: 

8. WATER POLLUTION 662.0°F = 288.9°C = 
662.1 °K 

8.1 Aquatic Toxicity: 12.6 	Critical Pressure: 
6 ppm/6 hr/minnow/lethal/ 710 paia = 48.3 atm = 4.89 

distilled water MN/m2 

20 ppm/24 hr/sunfish/TL,dtap 12.7 	Specific Gravity: 
water 0.879 at 20°C (liquid) 

8.2 Waterfowl Toxicity: 	Data not 12.8 	Liquid Surface Tension: 
available 28.9 dynes/cm = 0.289 N/m 

8.3 Biological Oxygen Demand at 20°C  
(BOD): 	1.2 lb/lb, 10 days 12.9 	Liquid Water Interfacial Tension: 

8.4 Food Concentration Potential: 36 dynes/cm = 0.036 N/m at 
None 20°C 

12.10 Vapor (Gas) Specific Gravity: 
2.7 

12.11 Ratio of Specific Heats of Vapor 
(Gas): 	1.061 

12.12 Latent Heat of Vaporization: 
169 Btu/lb = 94.1 cal/g = 

9. SHIPPING INFORMATION 3.94 X 10' J/kg 
 12.13 Heat of Combustion: 	--17,460 

9.1 Grades of Purity: Btu/lb = --9698 cal/g = 
--406.0 X 10°  J/kg Industrial pure 	 99+% 12.14 Heat of Decomposition: 	Not Thiophene-free   99+% pertinent Nitration 	  99+% 12.15 Heat of Solution: 	Not pertinent Industrial 90% 	 86+% 

	

Reagent   99+% 
12.18 Heat of Polymerization: 	Not 

pertinent 9.2 
9.3 

9.4 

Storage Temperature: Open 
Inert Atmosphere: 	No 

requirement 
Venting: 	Pressure-vacuum 

12.26 Heat of Fusion: 	30.46 cal/g 
12.28 Limiting Value: 	Data not 

available 
12.27 Reid Vapor Pressure: 	3.22 psis 

NOTES 

JUNE 1985 



BNZ 
	

BENZENE 

12.17 

SATURATED UQUID DENSITY 

12.18 

UQUID HEAT CAPAICTY 

12.19 

LIQUID THERMAL CONDUCTIVITY 

12.20 

UQUID VISCOSITY 

British thermal unit- 
Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

55 55.330 45 .394 75 .988 55 .724 

60 55.140 50 .396 80 .981 60 .693 
65 54.960 55 .398 85 .975 65 .665 
70 54.770 60 .400 90 .969 70 .638 

75 54.580 65 .403 95 .962 75 .612 

80 54.400 70 .405 100 .956 80 .588 
85 54.210 75 .407 105 .950 85 .566 
90 54.030 80 .409 110 .944 90 .544 
95 53.840 85 .411 115 .937 95 .524 

100 53.660 90 .414 120 .931 100 .505 
105 53.470 95 .416 125 .925 105 .487 
110 53.290 100 .418 130 .919 110 .470 
115 53.100 135 .912 115 .453 

120 52.920 140 .906 120 .438 
125 52.730 145 .900 
130 52.540 150 .893 
135 52.360 155 .887 

140 52.170 160 .881 
145 51.990 165 .875 

150 51.800 170 .868 
155 51.620 

160 51.430 
165 51.250 
170 51.060 
175 50.870 

12.21 

SOLUBILITY IN WATER 

12.22 

SATURATED VAPOR PRESSURE 

12.23 

SATURATED VAPOR DENSITY 

12.24 

IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

77.02 .180 50 .881 50 .01258 0 .204 
60 1.171 60 .01639 25 .219 
70 1.535 70 .02109 50 .234 
80 1.989 80 .02681 75 .248 
90 2.547 90 .03371 100 .261 

100 3.227 100 .04196 125 .275 
110 4.049 110 .05172 150 .288 
120 5.033 120 .06317 175 .301 
130 6.201 130 - .07652 200 .313 
140 7.577 140 .09194 225 .325 
150 9.187 150 .10960 250 .337 
160 11.060 160 .12980 275 .349 
170 13.220 170 .15270 300 .360 
180 15.700 180 .17850 325 .371 
190 18.520 190 .20750 350 .381 
200 21.740 200 .23970 375 .392 
210 25.360 210 .27560 400 .402 

425 .412 
450 .421 
475 .431 
500 .440 
525 .449 
550 .457 
575 .465 
600 .474 



ETHYLBENZENE 
	

ETB 

Common Symptoms 

Phenylethane 
EB 

Liquid 	 Colorless 	 Sweet, gasoline-like  
odor 

Floats on water. 	Flammable, irritating vapor is produced. 

Avoid contact wi h liquid and vapor. 
Wear goggles, se f-contained breathing apparatus, and rubber overclothing 

(including gloves). 
Shut off ignition sources and call fire department. 
Stop discha ge if possible. 	Keep people away. 
Stay upwind and use water spray to "knock down" vapor. 
Isolate and 	emove discharged material. 
Notify local health and pollution control agencies. 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Wear goggles, self-contained breathing apparatus and rubber 

overclothing (including gloves). 
Extinguish with dry chemical, foam, or carbon dioxide. 
Water may be ineffective on fire. 
Cook exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose, and throat. 
If inhaled, will cause dizziness and/or difficult breathing. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 

UQUID 
Will burn skin and eyes. 
Harmful if swallowed. 
Remove contaminated clothing and shoes. 
Flush affected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intake*. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Mechanical containment 
Should be removed 
Chemical and physical treatment 

2. LABEL 

	

2.1 	Category: 	Flammable liquid 

	

2.2 	Class: 	3 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: 	Aromatic 
Hydrocarbon 

	

3.2 	Formula: CtiLisCH2CH3 

	

3.3 	IMO/UN Designation: 	3.3/1176 

	

3.4 	DOT ID No.: 	1176 

	

3.6 	CAS Registry No.: 	100-41-4 

4. OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shipped): 
Liquid 

	

4.2 	Color: 	Colorless 

	

4.3 	Odor: 	Aromatic 

6. HEALTH HAZARDS 

6.1 	Personal Protective Equipment: 	Self-contained breathing apparatus; safety 
goggles. 

6.2 	Symptoms Following Exposure: 	Inhalation may cause irritation of nose, 
dizziness, depression. 	Moderate irritation of eye with corneal injury possible. 
Irritates skin and may cause blisters. 

6.3 	Treatment of Exposure: 	INHALATION: If ill effects occur, remove to fresh air, 
keep him warm and quiet, and get medical help promptly; if breathing stops, 
give artificial respiration. 	INGESTION: induce vomiting only upon physician's 
approval; material in lung may cause chemical pneumonia. 	SKIN AND EYES: 
promptly flush with plenty of water (16 min. for eyes) and get medical 
attention; remove and wash contaminated clothing before reuse. 

6.4 	Threshold Limit Value: 	100 ppm 
5.5 	Short Term Inhalation Limits: 	200 ppm for 30 min. 
5.6 	Toxicity by Ingestion: 	Grade 2; LD50 = 0.6 to 6 g/kg (rat) 
6.7 	Late Toxicity: 	Data not available 
6.8 	Vapor (Gas) Irritant Characteristics: 	Vapors cause moderate irritation such that 

personnel will find high concentrations unpleasant. 	The effect is temporary. 
6.9 	Liquid or Solid Irritant Characteristics: 	Causes smarting of the skin and first- 

degree burns on short exposure; may cause secondary burns on long exposure. 
6.10 	Odor Threshold: 	140 ppm 
6.11 	IDLH Value: 	2,000 ppm 

6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

6.1 Flash Point: 	80°F 0.C.; 
69°F. C.C. A-T-U 

6.2 Flammable Limits in Air: 	1.0%- 
6.7% 

6.3 Fire Extinguishing Agents: 
Foam most effective), water 
fog, carbon dioxide or dry 
chemical. 

6.4 Fire Extinguishing Agents Not to 
be Used: 	Not pertinent 

11. HAZARD CLASSIFICATIONS 

6.6 Special Hazards of Combustion 11.1 	Code of Federal Regulations: 
Products: 	Irritating vapors are Flammable liquid. 

generated when heated. 11.2 	NAS Hazard Rating for Bulk 
6.6 Behavior in Fire: 	Vapor is heavier Water Transportation: 

than air and may travel Category 	 Rating 
considerable distance to the Fire  	3 
source of ignition and flash Health 
back. Vapor Irritant  	2 

6.7 Ignition Temperature: 	860°F Liquid or Solid Irritant . 	2 
6.8 Electrical Hazard: 	Not pertinent Poisons  	2 
6.9 Burning Rate: 	6.8 mm/min. Water Pollution 
6.10 Adiabatic Flame Temperature: Human Toxicity  	1 

Data not available Aquatic Toxicity  	3 
6.11 Stoichiometric Air to Fuel Ratio: Aesthetic Affect  	2 

Data not available Reactivity 
6.12 Flame Temperature: 	Data not Other Chemicals  	1 

available Water 	  0 
Self Reaction  	0 

11.3 	NFPA Hazard Classification: 
Category 	Classification 

7. CHEMICAL REACTIVITY Health Hazard (Blue)  	2 
Flammability (Red)  	3 

7.1 Reactivity with Water: 	No 
reaction 

Reactivity (Yellow)  	0 

7.2 Reactivity with Common 
Materials: 	No reaction 

7.3 Stability During Transport: 
Stable 

7.4 Neutralizing Agents for Acids and 

7.6 
Caustics: 	Not pertinent 
Polymerization: 	Not pertinent 

7.6 Inhibitor of Polymerization: 	Not 12. PHYSICAL AND CHEMICAL 
pertinent PROPERTIES 

7.7 Molar Ratio (Reactant to 
Product): 	Data not available 12.1 	Physical State at 15°C and 1 

7.8 Reactivity Group: 	32 atm: 	Liquid 
12.2 	Molecular Weight: 	106.17 
12.3 	Boiling Point at 1 atm: 

277.2°F = 136.2°C = 
409.4°K 

12.4 	Freezing Point: -139°F = 
--96 .0 °C = 178 °K 

12.6 	Critical Temperature: 	661.0°F 
= 343.9°C = 617.1°K 

12.6 	Critical Pressure: 
8. WATER POLLUTION 623 psia = 36.6 atm = 

3.61 MN/m2  
8.1 Aquatic Toxicity: 	29 ppm/96 hr/ 12.7 	Specific Gravity: 

bluegill/TL/fresh water 0.867 at 20°C (liquid) 
8.2 Waterfowl Toxicity: Data not 12.8 	Liquid Surface Tension: 

available 29.2 dynes/cm = 0.0292 N/m 
8.3 Biological Oxygen Demand at 20°C 

(BOD): 	2.8% (theor.), 6 days 12.9 	Liquid Water Interfacial Tension: 
8.4 Food Concentration Potential: 36.48 dynes/cm = 0.03648 

None N/m at 20°C 
12.10 Vapor (Gas) Specific Gravity: 

Not pertinent 
12.11 Ratio of Specific Heats of Vapor 

(Gas): 	1.071 
12.12 Latent Heat of Vaporization: 

144 Btu/lb = 80.1 cal/g = 
3.36 X 10r  J/kg 

12.13 Heat of Combustion: 	-17.780 
Btu/lb = --9877 cal/g = 
--413.6 X 10' J/kg 

12.14 Heat of Decomposition: 	Not 
pertinent 

9. SHIPPING INFORMATION 12.16 Heat of Solution: 	Not pertinent 
12.16 Heat of Polymerization: 	Not 

9.1 Grades of Purity: 	Research pertinent 
grade:99.98%; pure grade: 12.26 Heat of Fusion: 	Data not 
99.6%; technical grade: 99.0% available 

9.2 Storage Temperature: 	Ambient 12.26 Limiting Value: 	Data not 
9.3 Inert Atmosphere: 	No available 

requirement 12.27 Reid Vapor Pressure: 	0.4 psia 
9.4 Venting: 	Open (flame arrester) or 

pressure-vacuum. 

NOTES 

JUNE 1985 



ETB 
	

ETHYLBENZENE 

12.17 
SATURATED UQUID DENSITY 

12.18 

UQUID HEAT CAPAICTY 

12.19 

LIQUID THERMAL CONDUCTIVITY 
12.20 

UQUID VISCOSITY 

British thermal unit- 
Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

40 54.990 40 .402 -90 1.065 40 .835 
50 54.680 50 .404 -80 1.056 50 .774 
60 54.370 60 .407 -70 1.047 60 .719 
70 54.060 70 .409 -60 1.037 70 .670 
80 53.750 80 .412 -50 1.028 80 .626 
90 53.430 90 .414 -40 1.018 90 .586 

100 53.120 100 .417 -30 1.009 100 .550 
110 52.610 110 .419 -20 1.000 110 .518 
120 52.500 120 .421 -10 .990 120 .488 
130 52.190 130 .424 0 .981 130 .461 
140 51.870 140 .426 10 .971 140 .436 
150 51.560 150 .429 20 .962 150 .414 
160 51.250 160 .431 30 .953 160 .393 
170 50.940 170 .434 40 .943 170 .374 
180 50.620 180 .436 50 .934 180 .356 
190 50.310 190 .439 60 .924 190 .340 
200 50.000 200 .441 70 .915 200 .325 
210 49.690 210 .443 80 .906 210 .311 

90 .896 
100 .887 
110 .877 
120 .868 
130 .859 
140 .849 
150 .840 
160 .830 

12.21 

SOLUBILITY IN WATER 

12.22 

SATURATED VAPOR PRESSURE 

12.23 

SATURATED VAPOR DENSITY 
12.24 

IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

68.02 .020 80 .202 80 .00370 -400 -.007 
100 .370 100 .00654 -350 .026 
120 .644 120 .01099 -300 .060 
140 1.071 140 .01767 -250 .093 
160 1.713 160 .02734 -200 .125 
180 2.643 180 .04087 -150 .157 
200 3.953 200 .05926 -100 .187 
220 5.747 220 .08363 -50 .217 
240 8.147 240 .11520 0 .246 
260 11.290 260 - .15510 50 .274 
280 15.320 280 .20490 100 .301 
300 20.410 300 .26570 150 .327 
320 26.730 320 .33910 200 .353 
340 34.460 340 .42620 250 .377 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 .424 

400 .446 
450 .467 
500 .487 
550 .507 
600 .525 



LEAD 
	

Pb 

PHYSICAL AND CHEMICAL DESCRIPTION 

Pb, soft, ductile, gray metal, insoluble in water 
but dissolves slowly in water containing a 
weak acid. 	Since lead is an element, it will 
remain indefinitely once released to the envi-
ronment. 

USES 

Lead is used in electroplating, radiation protec-
tion devices, plastics, electronic equipment, 
storage batteries, gasoline anti-knock addi-
tives, and pigments. 

TOXICITY IN WATER 

The hazards of human exposure to lead are 
well known. 	Symptoms of lead poisoning 
include fatigue, anemia, abdominal pains, con- 
stipation, 	and 	neurological 	damage. 	The 
Florida 	Primary 	Drinking 	Water 	Standard 
(FAC 17-22) for lead is 50 pg12. 

The toxic effects of lead on aquatic organisms 
is strongly dependent on the water hardness. 
To 	protect 	freshwater 	aquatic 	life 	at 
hardnesses of 50, 100, and 200 mg/2 as 
CaCO3, the concentrations of lead should not 
exceed 0.75, 3.8, and 20 pg12, respectively. 
To protect saltwater life, lead should not ex-
ceed 25 pgl I (EPA, 1979). 

CLASSIFICATION 
Hazardous Substance (EPA) 
Hazardous Waste Constituent (EPA) 
Priority Toxic Pollutant (EPA) 



TOLUENE 
	

TOL 

Common Symptoms 

Toluol 
Methylbenzene 
Methylbenzol 

Watery liquid 	 Colorless 	 Pleasant odor 

Floats on water. 	Flammable, irritating vapor is produced. 

Stop discharge if possible. 	Keep people away. 
Shut off ignition sources and call fire department. 
Stay upwind and use water spray to "knock down" vapor. 
Avoid contact with liquid and vapor. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in en enclosed area. 
Wear goggles and self-contained breathing apparatus. 
Extinguish with dry chemical, foam, or carbon dioxide. 
Water may be ineffective on fire. 
Cook exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose, and throat. 
If inhaled, will cause nausea, vomiting, headache, dizziness, 

difficult breathing, or loss of consciousness. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 

UQUID 
Irritating to akin and eyes. 
If swallowed, will cause nausea, vomiting, or loss of 

consciousness. 
Remove contaminated clothing and shoes. 
Flush affected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

Dangerous to aquatic life in high concentrations. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Issue warning-high flammability 
Evacuate area 

2. LABEL 

	

2.1 	Category: 	Flammable liquid 

	

2.2 	Class: 	3 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: Aromatic 
Hydrocarbon 

	

3.2 	Formula: 	Cel-leCH3 

	

3.3 	IMO/UN Designation: 	3.2/1294 

	

3.4 	DOT ID No.: 	1294 

	

3.6 	CAS Registry No.: 	108-88-3 

4. OBSERVABLE CHARACTERISTICS 

4.1 	Physical State (as shipped): 
Liquid 

4.2 	Color: 	Colorless 
4.3 	Odor: 	Pungent, aromatic, 

benzene-like; distinct, pleasant 

6. HEALTH HAZARDS 

	

6.1 	Personal Protective Equipment: 	Air-supplied mask; goggles or face shield; 
plastic gloves. 

	

6.2 	Symptoms Following Exposure: 	Vapors irritate eyes and upper respiratory tract; 
cause dizziness, headache, anesthesia, respiratory arrest. 	Liquid irritates eyes 
and causes drying of skin. 	If aspirated, causes coughing, gagging, distress, 
and rapidly developing pulmonary edema. 	If ingested, causes vomiting, 
griping, diarrhea, depressed respiration. 

	

5.3 	Treatment of Exposure: 	INHALATION: remove to fresh air, give artificial 
respiration and oxygen if needed; call a doctor. 	INGESTION: do NOT induce 
vomiting; call a doctor. 	EYES: flush with water for at least 16 min. 	SKIN: 
wipe off, wash with soap and water. 

	

6.4 	Threshold Limit Value: 	100 ppm 

	

6.6 	Short Term Inhalation Limits: 600 ppm for 30 min. 

	

6.6 	Toxicity by Ingestion: 	Grade 2; LDS() = 0.6 to 6 g/kg 

	

6.7 	Late Toxicity: 	Kidney and liver damage may follow ingestion. 

	

6.8 	Vapor (Gas) Irritant Characteristics: 	Vapors cause a slight smarting of the eyes 
or respiratory system if present in high concentrations. 	The effect is 
temporary. 

	

6.9 	Liquid or Solid Irritant Characteristics: 	Minimum hazard. 	If spilled on clothing 
and allowed to remain, may cause smarting and reddening of the skin. 

	

6.10 	Odor Threshold: 	0.17 ppm 

	

6.11 	IDLH Value: 	2,000 ppm 

6.1 

6.2 

6. FIRE HAZARDS 

Flash Point: 	40°F C.C.; 
66° F. O.C. 

Flammable Limits in Air: 	1.27%- 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A-T-U 

7% 
6.3 Fire Extinguishing Agents: 

Carbon dioxide or dry chemical 
for small fires, ordinary foam 
for large fires. 

6.4 Fire Extinguishing Agents Not to 
be Used: Water may be 

11. HAZARD CLASSIFICATIONS 

ineffective. 11.1 	Code of Federal Regulations: 
6.5 Special Hazards of Combustion Flammable liquid. 

Products: 	Not pertinent 11.2 	NAS Hazard Rating for Bulk 
6.6 Behavior in Fire: 	Vapor is heavier Water Transportation: 

than air and may travel a Category 	 Rating 
considerable distance to a Fire  	3 
source of ignition and flash Health 
back. Vapor Irritant  	1 

6.7 Ignition Temperature: 	997°F Liquid or Solid Irritant 	. 	1 
6.8 Electrical Hazard: 	Class I, 

Group D 
Poisons  	2 

Water Pollution 
6.9 Burning Rate: 	6.7 mm/min. Human Toxicity  	1 
6.10 Adiabatic Flame Temperature: Aquatic Toxicity  	3 

Data not available. Aesthetic Affect  	2 
6.11 Stoichiometric Air to Fuel Ratio: Reactivity 

Data not available. Other Chemicals  	1 
6.12 Flame Temperature: 	Data not Water 	  0 

available. Self Reaction  	0 
11.3 	NFPA Hazard Classification: 

Category 	Classification 
7. CHEMICAL REACTIVITY Health Hazard (Blue)  	2 

Flammability (Red)  	3 
7.1 Reactivity with Water: No 

reaction 
Reactivity (Yellow)  	0 

7.2 Reactivity with Common 
Materials: 	No reaction 

7.3 Stability During Transport: 
Stable 

7.4 Neutralizing Agents for Acids and 

7.5 
Caustics: 	Not pertinent 
Polymerization: 	Not pertinent 

7.6 Inhibitor of Polymerization: 	Not 12. PHYSICAL AND CHEMICAL 
pertinent PROPERTIES 

7.7 Molar Ratio (Reactant to 
Product): 	Date not available 12.1 	Physical State at 16°C and 1 

7.8 Reactivity Group: 	32 atm: 	Liquid 
12.2 	Molecular Weight: 	92.14 
12.3 	Boiling Point at 1 atm: 

231,1°F = 110.6°C = 
383.8 °K 

12.4 	Freezing Point: --139°F = 
--96.0°C = 178.2°K 

12.6 	Critical Temperature: 	606.4°F 
= 318.6°C = 591.8°K 

12.6 	Critical Pressure: 
8. WATER POLLUTION 696.1 psia = 40.56 atm = 

4.108 MN/m' 
8.1 Aquatic Toxicity: 	1180 mg/I/96 12.7 	Specific Gravity: 

hr/sunfish/Tyfresh water 0.867 at 20°C (liquid) 
8.2 Waterfowl Toxicity: 	Data not 12.8 	Liquid Surface Tension: 

available 29.0 dynes/cm = 0.0290 N/m 
8.3 Biological Oxygen Demand at 20°C 

(BOD): 0%, 6 days; 38% 12.9 	Liquid Water Interfacial Tension: 
ltheor.), 8 days 36.1 dynes/cm = 0.0361 N/m 

8.4 Food Concentration Potential: at 26°C 
None 12.10 Vapor (Gas) Specific Gravity: 

Not pertinent 
12.11 Ratio of Specific Heats of Vapor 

(Gas): 	1.089 
12.12 Latent Heat of Vaporization: 

166 Btu/lb = 86.1 cal/g = 
3.61 X 10°  J/kg 

12.13 Heat of Combustion: 	-17.430 
Btu/Il? = 9686 cal/g = -4.06.6 
X 10° J/kg 

12.14 Heat of Decomposition: 	Not 
pertinent 

9. SHIPPING INFORMATION 12.16 Heat of Solution: 	Not pertinent 
12.16 Heat of Polymerization: 	Not 

9.1 Grades of Purity: Research, 
reagent, nitration-all 99.8 + %; 

pertinent 
12.26 Heat of Fusion: 	17.17 cal/g 

industrial: contains 94 + %, 
with 6% xylene and small 

12.26 Limiting Value: 	Data not 
available 

amounts of benzene and 
nonaromatic hydrocarbons; 

12.27 Reid Vapor Pressure: 	1.1 psia 

90/120: less pure than 
industrial. 

9.2 Storage Temperature: 	Ambient 
9.3 Inert Atmosphere: 	No 

requirement 
9.4 Venting: 	Open (flame arrester) or 

pressure-vacuum. 

NOTES 

JUNE 1985 
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TOLUENE 

12.17 
SATURATED LIQUID DENSITY 

12.18 
LIQUID HEAT CAPAICTY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 
LIQUID VISCOSITY 

British thermal unit- 
Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 

(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

-30 57.180 0 .396 0 1.026 0 1.024 

-20 56.870 5 .397 10 1.015 5 .978 

-10 56.550 10 .399 20 1.005 10 .935 

0 56.240 15 .400 30 .994 15 .894 

10 55.930 20 .402 40 .983 20 .857 

20 55.620 25 .403 50 .972 25 .821 
30 55.310 30 .404 60 .962 30 .788 
40 54.990 35 .406 70 .951 35 .757 

50 54.680 40 .407 80 .940 40 .727 

60 54.370 45 .409 90 .929 45 .700 

70 54.060 50 .410 100 .919 50 .673 

80 53.750 55 .411 110 .908 55 .649 

90 53.430 60 .413 120 .897 60 .625 

100 53.120 65 .414 130 .886 65 .603 

110 52.810 70 .415 140 .876 70 .582 
120 52.500 75 .417 150 .865 75 .562 

80 .418 160 .854 80 .544 
85 .420 170 .843 85 .526 
90 .421 180 .833 90 .509 
95 .422 190 .822 95 .493 

100 .424 200 .811 100 .477 
105 .425 210 .800 
110 .427 
115 .428 
120 .429 
125 .431 

12.21 
SOLUBIUTY IN WATER 

12.22 

SATURATED VAPOR PRESSURE 
12.23 

SATURATED VAPOR DENSITY 
2.24 

IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

68.02 .050 0 .038 0 .00070 0 .228 
10 .057 10 .00103 25 .241 
20 .084 20 .00150 50 .255 
30 .121 30 .00212 75 .268 
40 .172 40 .00296 100 .281 
50 .241 50 .00405 125 .294 
60 .331 60 .00547 150 .306 
70 .449 70 .00727 175 .319 
80 .600 80 .00954 200 .331 
90 .792 90 .01237 225 .343 

100 1.033 100 .01584 250 .355 
110 1.332 110 .02007 275 .367 
120 1.700 120 .02518 300 .378 
130 2.148 130 .03127 325 .389 
140 2.690 140 .03850 350 .400 
150 3.338 150 .04700 375 .411 
160 4.109 160 .05691 400 .422 
170 5.018 170 .06840 425 .432 
180 6.083 180 .08162 450 .443 
190 7.323 190 .09675 475 .453 
200 8.758 200 .11400 500 .462 
210 10.410 210 .13340 525 .472 

550 .482 
575 .491 
600 .500 



m-XYLENE 
	

XLM 

Common Symptoms 

1,3-Dimethylbenzene 
Xylol 

Watery liquid 	 Colorless 	 Sweet odor 

Floats on water. 	Flammable, irritating vapor is produced. 

Stop discharge if possible. 	Keep people away. 
Call fire department. 
Avoid contact with liquid and vapor. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Wear self-contained breathing apparatus. 
Extinguish with foam, dry chemical, or carbon dioxide. 
Water may be ineffective on fire. 
Cool exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose, and throat. 
If inhaled, will cause headache, difficult breathing, or loss of 

consciousness. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 

uOUID 
Irritating to akin and eyes. 
If swallowed, will cause nausea, vomiting, or loss of 

consciousness. 
Remove contaminated clothing and shoes. 
Flush affected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Issue warning-high flammability 
Evacuate area 
Should be removed 
Chemical and physical treatment 

2. LABEL 

	

2.1 	Category: 	Flammable liquid 

	

2.2 	Class: 	3 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: Aromatic 
Hydrocarbon 

	

3.2 	Formula: 	m-C61-14(CH3)2 

	

3.3 	IMO/UN Designation: 	3.2/1307 

	

3.4 	DOT ID No.: 1307 

	

3.6 	CAS Registry No.: 	108-38-3 

4. OBSERVABLE CHARACTERISTICS 

4.1 	Physical State las shipped): 
Liquid 

4.2 	Color: 	Colorless 
4.3 	Odor: 	Like benzene; 

characteristic aromatic 

6. HEALTH HAZARDS 

6.1 	Personal Protective Equipment: 	Approved canister or air-supplied mask; goggles 
or face shield; plastic gloves and boots. 

6.2 	Symptoms Following Exposure: 	Vapors cause headache and dizziness. 	Liquid 
irritates eyes and skin. 	If taken into lungs, causes severe coughing, distress, 
and rapidly developing pulmonary edema. 	If ingested, causes nausea, 
vomiting, cramps, headache, and coma; can be fatal. 	Kidney and liver damage 
can occur. 

6.3 	Treatment of Exposure: 	INHALATION: remove to fresh air; administer artificial 
respiration and oxygen if required; call a doctor. 	INGESTION: do NOT induce 
vomiting; call a doctor. 	EYES: flush with water for at least 16 min. 
SKIN: wipe off, wash with soap and water. 

6.4 	Threshold Limit Value: 	100 ppm 
6.6 	Short Term Inhalation Limits: 	300 ppm for 30 min. 
6.6 	Toxicity by Ingestion: 	Grade 3; LD50 = 60 to 600 g/kg 
6.7 	Late Toxicity: 	Kidney and liver damage 
6.8 	Vapor (Gas) Irritant Characteristics: 	Vapors cause a slight smarting of the eyes 

or respiratory system if present in high concentrations. 	The effect is 
temporary. 

6.9 	Liquid or Solid Irritant Characteristics: 	Minimum hazard. 	If spilled or clothing 
and allowed to remain, may cause smarting and reddening of the skin. 

6.10 	Odor Threshold: 	0.06 ppm 
6.11 	IDLH Value: 	10,000 ppm 

6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

6.1 Flash Point: 	84°F C.C. 
6.2 Flammable Limits in Air: 	1.1%- A-T-U 

6.4% 
6.3 Fire Extinguishing Agents: 	Foam, 

dry chemical, or carbon dioxide 
6.4 Fire Extinguishing Agents Not to 

be Used: Water be ineffective. 
6.6 Special Hazards of Combustion 

Products: 	Not pertinent 11. HAZARD CLASSIFICATIONS 
6.6 Behavior in Fire: 	Vapor is heavier 

than air and may travel 11.1 	Code of Federal Regulations: 
considerable distance to a Flammable liquid 
source of ignition and flash 11.2 	NAS Hazard Rating for Bulk 
back. Water Transportation: 

6.7 Ignition Temperature: 	986°F Category 	 Rating 
6.8 Beatrice' Hazard: 	Class I, 

Group D 
Fire  	3 
Health 

6.9 Burning Rate: 	6.8 mm/min. Vapor Irritant  	1 
6.10 Adiabatic Flame Temperature: Liquid or Solid Irritant 	. 	1 

Data not available Poisons  	2 
6.11 Stoichiometric Air to Fuel Ratio: Water Pollution 

Data not available Human Toxicity  	1 
6.12 Flame Temperature: 	Data not Aquatic Toxicity   3 

available Aesthetic Affect  	2 
Reactivity 

Other Chemicals  	1 
Water 	  0 
Self Reaction  	0 

11.3 	NFPA Hazard Classification: 
Category 	Classification 

7. CHEMICAL REACTIVITY Health Hazard (Blue)  	2 
Flammability (Red)  	3 

7.1 Reactivity with Water: 	No 
reaction 

Reactivity (Yellow)  	0 

7.2 Reactivity with Common 
Materiels: 	No reaction 

7.3 Stability During Transport: 
Stable 

7.4 Neutralizing Agents for Acids and 

7.6 
Caustics: 	Not pertinent 
Polymerization: 	Not pertinent 

7.6 Inhibitor of Polymerization: 	Not 12. PHYSICAL AND CHEMICAL 
pertinent PROPERTIES 

7.7 Molar Ratio (Reactant to 
Product): 	Data not available 12.1 	Physical State at 16°C and 1 

7.8 Reactivity Group: 	32 atm: 	Liquid 
12.2 	Molecular Weight: 	106.16 
12.3 	Boiling Point at 1 atm: 	269.4°F 

= 131.9° = 406.1°K 
12.4 	Freezing Point: --54.2°F = 

--47.9°C = 225.3°K 
12.6 	Critical Temperature: 	650.8°F 

= 343.8°C = 617.0°K 
12.6 	Critical Pressure: 

613.8 atm = 34.95 psia = 
8. WATER POLLUTION 3,640 MN/m°  

12.7 	Specific Gravity: 
8.1 Aquatic Toxicity: 	22 ppm/96 0.864 at 20°C (liquid) 

hr/bluegill/TL,n/fresh water 12.8 	Liquid Surface Tension: 
8.2 Waterfowl Toxicity: 	Data not 28.6 dynes/cm = 0.0286 N/m 

available at 20°C 
8.3 Biological Oxygen Demand 12.9 	Liquid Water Interfacial Tension: 

IBOD): 	0 lb/lb, 6 days; 36.4 dynes/cm = 0.0364 N/m 
0% (theor.), 8 days at 30°C 

8.4 Food Concentration Potential: 12.10 Vapor (Gas) Specific Gravity: 
Data not available Not pertinent 

12.11 Ratio of Specific Heats of Vapor 
(Gas): 	1.071 

12.12 Latent Heat of Vaporization: 
147 Btu/lb = 81.9 cal/g = 
3.43 x 10°  J/kg 

12.13 Heat of Combustion: 
-17.554 Btu/lb = --9762.4 
cal/g = --406.31 x 10°  J/kg 

12.14 Heat of Decomposition: 	Not 
pertinent 

12.16 Heat of Solution: 	Not pertinent 
9. SHIPPING INFORMATION 12.16 Heat of Polymerization: 	Not 

pertinent 
9.1 Grades of Purity: 12.26 Heat of Fusion: 	26.01 cal/g 

Research: 99.99%; 12.26 Limiting Value: 	Data not 
Pure: 99.9%; Technical: 99.2% available 

9.2 Storage Temperature: 	Ambient 12.27 Reid Vapor Pressure: 	0.34 psia 
9.3 Inert Atmosphere: 	No 

requirement 
9.4 Venting: 	Open (flame arrester) or 

pressure-vacuum 

NOTES 

JUNE 1985 
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m-XYLENE 

12.17 

SATURATED UQUID DENSITY 

12.18 
UQUID HEAT CAPAICTY 

12.19 
LIQUID THERMAL CONDUCTIVITY 

12.20 

UQUID VISCOSITY 

British thermal unit- 

Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

15 55.400 40 .387 35 .962 15 .938 

20 55.260 50 .393 40 .953 20 .898 
25 55.130 60 .398 45 .944 25 .862 
30 54.990 70 .404 50 .935 30 .827 
35 54.850 80 .410 55 .926 35 .794 

40 54.710 90 .415 60 .917 40 .764 
45 54.570 100 .421 65 .908 45 .735 
50 54.430 110 .426 70 .899 50 .708 
55 54.290 120 .432 75 .890 55 .682 
60 54.160 130 .437 80 .881 60 .658 
65 54.020 140 .443 85 .873 65 .635 
70 53.880 150 .448 90 .864 70 .613 
75 53.740 160 .454 95 .855 75 .592 

80 53.600 170 .460 100 .846 80 .572 

85 53.460 180 .465 85 .554 

90 53.320 190 .471 
95 53.180 200 .476 

100 53.050 210 .482 

12.21 

SOLUBIUTY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 
SATURATED VAPOR DENSITY 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

M
I-

CO
C

I-
0
(
D

Z
 60 .090 60 .00172 0 .247 

70 .127 70 .00238 25 .260 
80 .177 80 .00324 50 .273 
90 .242 90 .00435 75 .286 

100 .326 100 .00577 100 .299 
110 .434 110 .00754 125 .311 
120 .571 120 .00975 150 .324 
130 .743 130 .01247 175 .336 
140 .956 140 - .01577 200 .348 
150 1.219 150 .01977 225 .360 
160 1.538 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
180 2.388 180 .03691 300 .394 
190 2.939 190 .04473 325 .406 
200 3.590 200 .05382 350 .417 
210 4.355 210 .06431 375 .427 
220 5.247 220 .07635 400 .438 
230 6.282 230 .09009 425 .449 
240 7.476 240 .10570 450 .459 
250 8.846 250 .12330 475 .469 
260 10.410 260 .14310 500 .479 

525 .489 
550 .499 
575 .508 
600 .517 



o-XYLENE 
	

XLO 

Common Symptoms 

1,2-Dimethylbenzene 
Xylol 

Watery liquid 	 Colorless 	 Sweet odor 

Floats on water. 	Flammable, irritating vapor is produced. 

Stop discharge if possible. 	Keep people away. 
Call fire department. 
Avoid contact with liquid and vapor. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Wear self-contained breathing apparatus. 
Extinguish with foam, dry chemical, or carbon dioxide. 
Water may be ineffective on fire. 
Cool exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose, and throat. 
If inhaled, will cause headache, difficult breathing, or loss of 

consciousness. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 

LIQUID 
Irritating to skin and eyes. 
If swallowed, will cause nausea, vomiting, or loss of 

consciousness. 
Remove contaminated clothing and shoes. 
Flush affected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

Dangerous to aquatic life in high concentrations. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Issue warning-high flammability 
Evacuate area 
Should be removed 
Chemical and physical treatment 

2. LABEL 

	

2.1 	Category: 	Flammable liquid 

	

2.2 	Class: 	3 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: 	Aromatic 
Hydrocarbon 

	

3.2 	Formula: 	o-C61-141C H312 

	

3.3 	IMO/UN Designation: 	3.2/1307 

	

3.4 	DOT ID No.: 1307 

	

3.5 	CAS Registry No.: 	96-47.8 

4. OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shipped): 
Liquid 

	

4.2 	Color: 	Colorless 

	

4.3 	Odor: 	Benzene-like; 
characteristic aromatic 

5. HEALTH HAZARDS 

6.1 	Personal Protective Equipment: 	Approved canister or air-supplied mask; goggles 
or face shield; plastic gloves and boots. 

6.2 	Symptoms Following Exposure: 	Vapors cause headache and dizziness. Liquid 
irritates eyes and skin. 	If taken into lungs, causes severe coughing, distress, 
and rapidly developing pulmonary edema. 	If ingested, causes nausea, 
vomiting, cramps, headache, and coma; can be fatal. Kidney and liver damage 
can occur. 

6.3 	Treatment of Exposure: 	INHALATION: remove to fresh air; administer artificial 
respiration and oxygen if required; call a doctor. 	INGESTION: do NOT induce 
vomiting; call a doctor. 	EYES: flush with water for at least 16 min. 
SKIN: wipe off, wash with soap and water. 

6.4 	Threshold Limit Value: 	100 ppm 
6.6 	Short Term Inhalation Limits: 300 ppm for 30 min. 
6.6 	Toxicity by Ingestion: 	Grade 3; LD50 = 50 to 600 g/kg 
6.7 	Late Toxicity: 	Kidney and liver damage 
6.8 	Vapor (Gas) Irritant Characteristics: 	Vapors cause a slight smarting of the eyes 

or respiratory system if present in high concentrations. 	The effect is 
temporary. 

6.9 	Liquid or Solid Irritant Characteristics: 	Minimum hazard. 	If spilled or clothing 
and allowed to remain, may cause smarting and reddening of the skin. 

6.10 	Odor Threshold: 	0.05 ppm 
6.11 	IDLH Value: 	10,000 ppm 

6.1 

6.2 

6. FIRE HAZARDS 

Flash Point: 	83 °F C.C.; 
75°f O.C. 

Flammable Limits in Air: 	1.1 %-  

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A-T-U 

7.0% 
6.3 Fire Extinguishing Agents: 	Foam, 

dry chemical, or carbon dioxide 
6.4 Fire Extinguishing Agents Not to 

be Used: Water be ineffective. 
6.5 Special Hazards of Combustion 11. HAZARD CLASSIFICATIONS 

Products: 	Not pertinent 
6.6 Behavior in Fire: 	Vapor is heavier 11.1 	Code of Federal Regulations: 

than air and may travel Flammable liquid 
considerable distance to a 11.2 	NAS Hazard Rating for Bulk 
source of ignition and flash Water Transportation: 
back. Category 	 Rating 

6.7 Ignition Temperature: 	869°F Fire  	3 
6.8 Electrical Hazard: 	Class I, 

Group D 
Health 

Vapor Irritant  	1 
6.9 Burning Rate: 	5.8 mm/min. Liquid or Solid Irritant 	. 	1 
6.10 Adiabatic Flame Temperature: Poisons  	2 

Data not available Water Pollution 
6.11 Stoichiometric Air to Fuel Ratio: Human Toxicity  	1 

Data not available Aquatic Toxicity  	3 
6.12 Flame Temperature: 	Data not Aesthetic Affect  	2 

available Reactivity 
Other Chemicals 	1 
Water  	0 
Self Reaction  	0 

11.3 	NFPA Hazard Classification: 
Category 	Classification 

7. CHEMICAL REACTIVITY Health Hazard (Blue)  	2 
Flammability (Red)  	3 

7.1 Reactivity with Water: 	No 
reaction 

Reactivity (Yellow)  	0 

7.2 Reactivity with Common 
Materials: 	No reaction 

7.3 Stability During Transport: 
Stable 

7.4 Neutralizing Agents for Acids and 

7.6 
Caustics: 	Not pertinent 
Polymerization: 	Not pertinent 

7.6 Inhibitor of Polymerization: 	Not 12. PHYSICAL AND CHEMICAL 
pertinent PROPERTIES 

7.7 Molar Ratio (Reactant to 
Product): 	Data not available 12.1 	Physical State at 16°C and 1 

7.8 Reactivity Group: 	32 atm: 	Liquid 
12.2 	Molecular Weight: 	106.16 
12.3 	Boiling Point at 1 atm: 	291.9°F 

= 144.4°C = 417.6°K 
12.4 	Freezing Point: 	--13.3°F = 

--26.2°C = 248.0°K 
12.6 	Critical Temperature: 	674.8°F 

= 367.1 °C = 630.3°K 
12.6 	Critical Pressure: 

541.5 atm = 36.84 psis = 
8. WATER POLLUTION 3.732 MN/m' 

12.7 	Specific Gravity: 
8.1 Aquatic Toxicity: 	>100 mg/I/98 0.880 at 20°C (liquid) 

hr/D. magna/TL'/fresh water 12.8 	Liquid Surface Tension: 
8.2 Waterfowl Toxicity: Data not 30.63 dynes/cm = 0.03063 

available N/m at 15.6°C 
8.3 Biological Oxygen Demand 12.9 	Liquid Water Interfacial Tension: 

(BOD): 	0 lb/lb, 6 days; 36.06 dynes/cm = 0.03606 
2.6% (theor.), 8 days N/m at 20°C 

8.4 Food Concentration Potential: 12.10 Vapor Masi Specific Gravity: 
Data not available Not pertinent 

12.11 Ratio of Specific Heats of Vapor 
Mask 1.068 

12.12 Latent Heat of Vaporization: 
149 Btu/lb = 82.9 cal/g = 
3.47 x 10' J/kg 

12.13 Heat of Combustion: 
--17,658 Btu/lb = --9764.7 

	

cal/g = --408.41 x 10' J/kg 	, 
12.14 Heat of Decomposition: 	Not 

pertinent 
12.16 Heat of Solution: 	Not pertinent 

9. SHIPPING INFORMATION 12.16 Heat of Polymerization: 	Not 
pertinent 

9.1 Grades of Purity: 12.26 Heat of Fusion: 	30.64 cal/g 
Research: 99.99%; 12.26 Limiting Value: 	Data not 
Pure: 99.7%; available 
Commercial: 96+% 12.27 Reid Vapor Pressure: 	0.28 psia 

9.2 Storage Temperature: 	Ambient 
8.3 Inert Atmosphere: 	No action 
9.4 Venting: 	Open (flame arrester) or 

pressure-vacuum 

NOTES 

JUNE 1985 
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o-XYLENE 

12.17 

SATURATED LIQUID DENSITY 

12.18 

UQUID HEAT CAPAICTY 

12.19 

UQUID THERMAL CONDUCTIVITY 

12.20 

UQUID VISCOSITY 

British thermal unit- 
Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

15 56.460 35 .389 35 1.043 15 1.328 
20 56.330 40 .391 40 1.035 20 1.263 
25 56.190 45 .394 45 1.027 25 1.202 
30 56.050 50 .396 50 1.018 30 1.145 
35 55.910 55 .398 55 1.010 35 1.092 
40 55.770 60 .400 60 1.002 40 1.042 
45 55.630 65 .402 65 .993 45 .995 
50 55.490 70 .404 70 .985 50 .952 
55 55.360 75 .406 75 .977 55 .911 
60 55.220 80 .408 80 .969 60 .873 
65 55.080 85 .411 85 .960 65 .836 
70 54.940 90 .413 90 .952 70 .802 
75 54.800 95 .415 95 .944 75 .770 

80 54.660 100 .417 100 .935 80 .740 
85 54.520 85 .712 
90 54.380 
95 54.250 

100 54.110 

12.21 

SOLUBILITY IN WATER 

12.22 

SATURATED VAPOR PRESSURE 

12.23 

SATURATED VAPOR DENSITY 

12.24 

IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

I 60 .071 60 .00135 0 .261 
N 70 .101 70 .00188 25 .274 
S 80 .141 80 .00258 50 .287 
0 90 .194 90 .00349 75 .299 
L 100 .263 100 .00464 100 .311 
U 110 .352 110 .00611 125 .323 
B 120 .465 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .787 140 .01.298" 200 .358 

150 1.007 150 .01634 225 .370 
160 1.227 160 .02038 250 .381 
170 1.605 170 .02520 275 .392 
180 1.999 180 .03090 300 .403 
190 2.469 190 .03759 325 .414 
200 3.028 200 .04539 350 .424 
210 3.686 210 .05443 375 .435 
220 4.456 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.389 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
260 8.947 260 .12290 500 .485 

525 .494 
550 .504 
575 .513 
600 .522 



p-XYLENE 
	

XLP 

Common Symptoms 

1,4-Dimethylbenzene 
Xylol 

Watery liquid 	 Colorless 	 Sweet odor 

Floats on water. 	Flammable, irritating vapor is produced. 
Freezing point is 66°F. 

Stop discharge if possible. 	Keep people away. 
Call fire department. 
Avoid contact with liquid and vapor. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

FLAMMABLE 
Flashback along vapor trail may occur. 
Vapor may explode if ignited in an enclosed area. 
Wear self-contained breathing apparatus. 
Extinguish with foam, dry chemical, or carbon dioxide. 
Water may be ineffective on fire. 
Cool exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyes, nose, and throat. 
If inhaled, will cause dizziness, difficult breathing, or loss of 

consciousness. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 
If breathing is difficult, give oxygen. 

UQUID 
Irritating to skin and eyes. 
If swallowed, will cause nausea, vomiting, loss of consciousness. 
Remove contaminated clothing and shoes. 
Flush affected areas with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Issue warning-high flammability 
Evacuate area 
Should be removed 
Chemical and physical treatment 

2. LABEL 

	

2.1 	Category: 	Flammable liquid 

	

2.2 	Class: 	3 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: Aromatic 
Hydrocarbon 

	

3.2 	Formula: 	p-C81-14(CH312 

	

3.3 	IMO/UN Designation: 	3.2/1307 

	

3.4 	DOT ID No.: 1307 

	

3.6 	CAS Registry No.: 	106-42-3 

4. OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State (as shipped): 
Liquid 

	

4.2 	Color: 	Colorless 

	

4.3 	Odor: 	Like benzene; 
characteristic aromatic 

6. HEALTH 

	

6.1 	Personal Protective Equipment: 	Approved 
or face shield; plastic gloves and boots. 

	

6.2 	Symptoms Following Exposure: 	Vapors 
irritates eyes and skin. 	If taken into 
and rapidly developing pulmonary edema. 
vomiting, cramps, headache, and coma. 
damage can occur. 

	

6.3 	Treatment of Exposure: 	INHALATION: 
respiration and oxygen if required; call 
vomiting; call a doctor. 	EYES: flush 
SKIN: wipe off, wash with soap and 

	

5.4 	Threshold Limit Value: 	100 ppm 

	

6.5 	Short Term Inhalation Limits: 	300 ppm 

	

5.6 	Toxicity by Ingestion: 	Grade 3; LD50 

	

5.7 	Late Toxicity: 	Kidney and liver damage. 

	

5.8 	Vapor (Gas) Irritant Characteristics: 
or respiratory system if present in high 
temporary. 

	

6.9 	Liquid or Solid Irritant Characteristics: 
and allowed to remain, may cause 

	

6.10 	Odor Threshold: 	0.06 ppm 

	

6.11 	IDLH Value: 	10,000 ppm 

HAZARDS 

canister or air-supplied mask; goggles 

cause headache and dizziness. 	Liquid 
lungs, causes severe coughing, distress, 

If ingested, causes nausea 

	

Can be fatal. 	Kidney and liver 

remove to fresh air; administer artificial 
a doctor. INGESTION: do NOT induce 

with water for at least 16 min. 
water. 

for 30 min. 
= 60 to 600 mg/kg 

Vapors cause a slight smarting of the eyes 

	

concentrations 	The effect is 

	

Minimum hazard. 	If spilled on clothing  
smarting and reddening of the skin. 

6.1 
6.2 

6.3 

6. FIRE HAZARDS 

Flash Point: 	81°F C.C. 
Flammable Limits in Air: 	1.1 %- 

6.6% 
Fire Extinguishing Agents: 	Foam, 

dry chemical, or carbon dioxide. 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A-T-U 

6.4 Fire Extinguishing Agents Not to 
be Used: Water may be 

ineffective. 
8.6 Special Hazards of Combustion 

Products: 	Not pertinent 
11. HAZARD CLASSIFICATIONS 

6.6 Behavior in Fire: 	Vapor is heavier 11.1 	Code of Federal Regulations: 
than air and may travel Flammable liquid 
considerable distance to a 
source of ignition and flash 
back. 

11.2 	NAS Hazard Rating for Bulk 
Water Transportation: 

Category 	 Rating 
6.7 
6.8 

Ignition Temperature: 	870°F 
Electrical Hazard: 	Class I, 

Fire  	3 
Health 

6.9 
Group D 

Burning Rate: 	6.8 mm/min. 
Vapor Irritant  	1 
Liquid or Solid Irritant 	1 . 

6.10 Adiabatic Flame Temperature: Poisons  	2 

6.11 
Data not available 

Stoichiometric Air to Fuel Ratio: 
Water Pollution 

Human Toxicity  	1 
Data not available Aquatic Toxicity  	3 

6.12 Flame Temperature: 	Data not Aesthetic Affect  	2 
available Reactivity 

Other Chemicals  	1 
Water 	  0 
Self Reaction  	0 

11.3 	NFPA Hazard Classification: 
Category 	Classification 

7. CHEMICAL REACTIVITY Health Hazard (Blue)  	2 
Flammability (Red)  	3 

7.1 Reactivity with Water: No 
reaction 

Reactivity (Yellow)  	0 

7.2 Reactivity with Common 
Materials: 	No reaction 

7.3 Stability During Transport: 
Stable 

7.4 Neutralizing Agents for Acids and 
Caustics: 	Not pertinent 

7.6 Polymerization: 	Not pertinent 
7.6 Inhibitor of Polymerization: 	Not 12. PHYSICAL AND CHEMICAL 

pertinent PROPERTIES 
7.7 Molar Ratio (Reactant to 

Product): 	Data not available 12.1 	Physical State at 16°C and 1 
7.8 Reactivity Group: 	32 atm: 	Liquid 

12.2 	Molecular Weight: 	106.16 
12.3 	Boiling Point at 1 atm: 	280.9°F 

= 138.3°C = 411.6°K 
12.4 	Freezing Point: 	66.9°F = 

13.3°C = 286.6°K 
12.6 	Critical Temperature: 	649.4°F 

= 343.0°C = 616.2°K 
12.6 	Critical Pressure: 

609.4 atm = 34.66 psia = 
8. WATER POLLUTION 3.610 MN/m' 

12.7 	Specific Gravity: 
8.1 Aquatic Toxicity: 	22 ppm/96/hr/ 0.861 at 20°C (liquid) 

bluegilITTL,„/fresh water 12.8 	Liquid Surface Tension: 
8.2 Waterfowl Toxicity: 	Data not 28.3 dynes/cm = 0.0283 

available N/m at 20°C 
8.3 Biological Oxygen Demand 12.9 	Liquid Water Interfacial Tension: 

(BOD): 	0 lb/lb in 6 days 37.8 dynes/cm = 0.0378 N/m 
8.4 Food Concentration Potential: at 20°C 

Data not available 12.10 Vapor (Gas) Specific Gravity: 
Not pertinent 

12.11 Ratio of Specific Heats of Vapor 
(Gas): 	1.071 

12.12 Latent Heat of Vaporization: 
160 Btu/lb = 81 cal/g = 
3.4 x 10° J/kg 

12.13 Heat of Combustion: 
--17,659 Btu/lb = --9764.7 
cal/g = --406.41 x 10° J/kg 

12.14 Heat of Decomposition: 	Not 
pertinent 

12.16 Heat of Solution: 	Not pertinent 
9. SHIPPING INFORMATION 12.16 Heat of Polymerization: 	Not 

pertinent 
9.1 Grades of Purity: 12.26 Heat of Fusion: 	37.63 cal/g 

Research: 99.99%; 12.26 Limiting Value: 	Data not 
Pure: 99.8%; Technical: 99.0% available 

9.2 Storage Temperature: 	Ambient 12.27 Reid Vapor Pressure: 	0.34 psia 
9.3 Inert Atmosphere: 	No 

requirement 
9.4 Venting: 	Open (flame arrester) or 

pressure-vacuum 

NOTES 

JUNE 1985 



XLP 
	

p-XYLENE 

12.17 

SATURATED UQUID DENSITY 

12.18 

UQUID HEAT CAPAICTY 

12.19 

UQUID THERMAL CONDUCTIVITY 

2.20 

UQUID VISCOSITY 

British thermal unit- 
Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

60 53.970 60 .412 60 .935 60 .678 

65 53.830 70 .418 65 .928 65 .654 
70 53.690 80 .424 70 .921 70 .631 
75 53.550 90 .429 75 .914 75 .610 
80 53.410 100 .435 80 .907 80 .590 

85 53.270 110 .440 85 .900 85 .571 
90 53.140 120 .446 90 .892 90 .552 
95 53.000 130 .451 95 .885 95 .535 

100 52.860 140 .457 100 .878 100 .519 
105 52.720 150 .462 105 .503 
110 52.580 160 .468 110 .488 
115 52.440 170 .474 115 .474 
120 52.300 180 .479 120 .460 

190 .485 
200 .490 
210 .496 
220 .501 
230 .507 
240 .512 
250 .518 
260 .524 
270 .529 
280 .535 

12.21 

SOLUBILITY IN WATER 

12.22 

SATURATED VAPOR PRESSURE 

12.23 

SATURATED VAPOR DENSITY 

12.24 

IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

m
r

m
c
r

0<
n

z
_
  

60 .096 60 .00183 0 .246 
70 .135 70 .00252 25 .259 
80 .187 80 .00343 50 .272 
90 .255 90 .00459 75 .285 

100 .343 100 .00607 100 .297 
110 .456 110 .00792 125 .309 
120 .599 120 .01022 150 .321 
130 .777 130 .01303 175 .333 
140 .998 140 - .01646 200 .345 
150 1.270 150 .02059 225 .357 
160 1.600 160 .02553 250 .368 
170 1.998 170 .03138 275 .380 
180 2.475 180 .03826 300 .391 
190 3.041 190 .04629 325 .402 
200 3.710 200 .05561 350 .413 
210 4.493 210 .06636 375 .424 
220 5.407 220 .07867 400 .435 
230 6.465 230 .09270 425 .445 
240 7.683 240 .10860 450 .456 
250 9.080 250 .12650 475 .466 
260 10.670 260 .14670 500 .476 

525 .486 
550 .496 
575 .505 
600 .515 



TETRAETHYL LEAD 
	

TEL 

Common Symptoms 

TEL 
Lead tetraethyl 

Oily liquid 	 Colorless, but 	 Fruity odor 
generally dyed red 

Sinks in water. 	Poisonous, flammable vapor is produced. 

AVOID CONTACT WITH LIQUID AND VAPOR. Keep people away. 
Wear goggles, self-contained breathing apparatus, and rubber overclothing. 
Stop discharge if possible. 
Call fire department. 
Stay upwind and use water spray to "knock down" vapor. 
Isolate and remove discharged material. 
Notify local health and pollution control agencies. 

Fire 

Combustible. 
POISONOUS GASSES ARE PRODUCED IN FIRE. 
Containers may explode in fire. 
Vapor may explode if ignited in an enclosed area. 
Wear goggles, self-contained breathing apparatus, and rubber 

overclothing, including gloves. 
Combat fires from behind barrier or protected location. 
Flood discharge area with water. 
Extinguish with water, dry chemicals, foam, or carbon dioxide. 
Cool exposed containers with water. 

Exposure 

CALL FOR MEDICAL AID. 

VAPOR 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 
Irritating to eyes. 
Move to fresh air. 
If breathing has stopped, give artificial respiration. 

U QUID 
POISONOUS IF SWALLOWED OR IF SKIN IS EXPOSED. 
Will burn eyes. 
Remove contaminated clothing and shoes. 
Flush affected area with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk and have victim induce vomiting. 
IF SWALLOWED and victim is UNCONSCIOUS OR HAVING 

CONVULSIONS, do nothing except keep victim warm. 

Water 
Pollution 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
May be dangerous if it enters water intakes. 

Notify local health and wildlife officials. 
Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

(See Response Methods Handbook) 
Issue warning-poison, water 

contaminant 
Restrict access 
Should be removed 
Chemical and physical treatment 

2. LABEL 

	

2.1 	Category: 	Poison 

	

2.2 	Class: 	6 

3. CHEMICAL DESIGNATIONS 

	

3.1 	CG Compatibility Class: 	Not 
listed 

	

3.2 	Formula: 	Pb1C3H514 

	

3.3 	IMO/UN Designation: 	6.1/1649 

	

3.4 	DOT ID No.: 	1649 

	

3.6 	CAS Registry No.: 	78-00-2 

4. OBSERVABLE CHARACTERISTICS 

	

4.1 	Physical State las shipped): Liquid 

	

4.2 	Color: 	Dyed red or other 
distinctive color. 

	

4.3 	Odor: Sweet 

6. HEALTH HAZARDS 

	

6.1 	Personal Protective Equipment: 	Organic vapor type canister face mask for short 
periods; air line type for longer periods; neoprene-coated, liquid-proof gloves; 
protective goggles or face shield; white or light-colored clothing; rubber shoes 
or boots. 

	

6.2 	Symptoms Following Exposure: 	Increased urinary output of lead. 	If a large 
degree of absorption from inhalation or skin contact, may cause insomnia, 
excitability, delirium, coma, and death. 	Do not confuse with inorganic lead. 

	

6.3 	Treatment of Exposure: 	Remove victim from contaminated area and consult 
physician immediately. 	INGESTION: induce vomiting. SKIN: wash 
immediately with kerosene or similar petroleum distillate followed by soap and 
water. 

	

6.4 	Threshold Limit Value: 0.1 mg/m' 

	

5.5 	Short Term Inhalation Limits: 	0.16 mg PEI/m' for 30 min. 

	

5.6 	Toxicity by Ingestion: 	Oral rate LEko  = 17 mg/kg 

	

6.7 	Late Toxicity: 	Lead poisoning 

	

5.8 	Vapor (Gas) Irritant Characteristics: 	Vapors cause a slight smarting of the eyes 
or respiratory system if present in high concentrations. 	The effect is 
temporary. 

	

5.9 	Liquid or Solid Irritant Characteristics: 	Causes smarting of the skin and first- 
degree burns on short exposure; may cause secondary burns on long exposure. 

	

6.10 	Odor Threshold: 	Data not available 

	

6.11 	IDLH Value: 	40 mg/m' 

6.1 

6.2 

6.3 

6.4 

6. FIRE HAZARDS 

Flash Point: 	200°F C.C.; 
285°F O.C. 

Flammable Limits in Air: Data 
not available 

Fire Extinguishing Agents: 
Water, foam, dry chemical, or 
carbon dioxide. 

Fire Extinguishing Agents Not to 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A-X-Y 

be Used: 	Not pertinent 11. HAZARD CLASSIFICATIONS 
6.5 Special Hazards of Combustion 

Products: Toxic gases are 11.1 	Code of Federal Regulations: 
generated in fires. Poison B 

6.6 Behavior in Fire: 	May explode in 11.2 	NAS Hazard Rating for Bulk 
fire. Water Transportation: 	Not 

6.7 Ignition Temperature: listed 
Decomposes above 230°F 11.3 	NFPA Hazard Classification: 

6.8 Electrical Hazard: 	Not pertinent Category 	Classification 
6.9 Burning Rate: 	Data not available Health Hazard (Blue)  	3 
6.10 Adiabatic Flame Temperature: Flammability (Red)  	2 

Data not available. Reactivity (Yellow)  	3 
6.11 Stoichiometric Air to Fuel Ratio: 

Data not available 
6.12 Flame Temperature: 	Data not 

available 

7. CHEMICAL REACTIVITY 

7.1 Reactivity with Water: 	No 
reaction 

7.2 Reactivity with Common 
Materials: 	Rust and some 
metals cause decomposition. 

7.3 Stability During Transport: 
Stable below 230°F. At higher 
temperatures, may detonate or 
explode when confined. 

7.4 Neutralizing Agents for Acids and 12. PHYSICAL AND CHEMICAL 
Caustics: 	Not pertinent PROPERTIES 

7.6 Polymerization: 	Not pertinent 
7.6 Inhibitor of Polymerization: 	Not 12.1 	Physical State at 16°C and 1 

pertinent atm: 	Liquid 
7.7 Molar Ratio (Reactant to 12.2 	Molecular Weight: 	323.44 

Product): 	Data not available 12.3 	Boiling Point at 1 atrn: 
7.8 Reactivity Group: 	Data not Decomposes 

available 12.4 	Freezing Point: 
-215°F = -137°C 
= 136°K 

12.6 	Critical Temperature: 
Not pertinent 

12.6 	Critical Pressure: 
8. WATER POLLUTION Not pertinent 

12.7 	Specific Gravity: 
8.1 Aquatic Toxicity: 	0.20 mg/I/96 1,633 at 20°C (liquid) 

hr/bluegilITTL/fresh water 12.8 	Liquid Surface Tension: 
8.2 Waterfowl Toxicity: 	Data not 28.5 dynes/cm = 0.286 N/m 

available at lest. 25°C 
8.3 Biological Oxygen Demand 12.9 	Liquid Water Interfacial Tension: 

IBODI: 	Data not available lest.) 40 dynes/cm = 0.04 
8.4 Food Concentration Potential: N/m at 20°C 

Date not available 12.10 Vapor (Gas) Specific Gravity: 
Not pertinent 

12.11 Ratio of Specific Heats of Vapor 
(Gas): 	Not pertinent 

12.12 Latent Heat of Vaporization: 
Not pertinent 

12.13 Heat of Combustion: 	lest.) 
-7.870 Btu/lb = -4,380 
cal/g = -183 X 10°  J/kg 

12.14 Heat of Decomposition: 	Not 
pertinent 

12.16 Heat of Solution: 	Not pertinent 
12.16 Heat of Polymerization: 	Not 

9. SHIPPING INFORMATION pertinent 
12.26 Heat of Fusion: 	Data not 

9.1 Grades of Purity: Technical available 
9.2 Storage Temperature: 	Ambient 12.26 Limiting Value: 	Data not 
9.3 Inert Atmosphere: 	No available 

requirement 12.27 Reid Vapor Pressure: 	Data not 
9.4 Venting: 	Pressure-vacuum available 

NOTES 

JUNE 1985 



TEL 
	

TETRAETHYL LEAD 

12.17 

SATURATED UQUID DENSITY 

12.18 

UQUID HEAT CAPAICTY 

12.19 

LIQUID THERMAL CONDUCTIVITY 

12.20 

UQUID VISCOSITY 

British thermal unit- 

Temperature Pounds per Temperature British thermal Temperature inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pound-F (degrees F) square foot-F (degrees F) Centipoise 

46 103.400 50 .597 N 28 1.247 

48 103.200 52 .597 0 30 1.222 
50 103.099 54 .597 T 32 1.199 

52 102.900 56 .597 34 1.175 

54 102.799 58 .597 P 36 1.153 

56 102.599 60 .597 E 38 1.131 
58 102.500 62 .597 R 40 1.109 
60 102.299 64 .597 T 42 1.088 
62 102.200 66 .597 I 44 1.068 

64 102.000 68 .597 N 46 1.048 
66 101.900 70 .597 E 48 1.029 
68 101.700 72 .597 N 50 1.010 
70 101.599 74 .597 T 52 .992 

72 101.400 76 .597 54 .974 
74 101.299 78 .597 56 .957 
76 101.099 80 .597 58 .940 
78 101.000 82 .597 60 .924 

80 100.799 84 .597 62 .908 

82 100.700 86 .597 64 .892 
84 100.500 88 .597 66 .877 
86 100.400 90 .597 68 .862 
88 100.200 92 .597 70 .847 

90 100.099 94 .597 72 .833 
92 99.929 96 .597 74 .819 
94 99.780 98 .597 76 .806 

96 99.629 100 .597 78 .793 

12.21 

SOLUBILITY IN WATER 

12.22 
SATURATED VAPOR PRESSURE 

12.23 

SATURATED VAPOR DENSITY 

2.24 

IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds per Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square inch (degrees F) cubic foot (degrees F) unit per pound-F 

I 35 .001 35 .00000 N 
N 40 .001 40 .00001 0 
S 45 .002 45 .00001 T 
0 50 .002 50 .00001 
L 55 .003 55 .00001 P 
U 60 .003 60 .00001 E 
B 65 .004 65 .00002 R 
L 70 .005 70 .00002 T 
E 75 .007 75 - .00003 I 

80 .008 80 .00003 N 
85 .010 85 .00004 E 
90 .012 90 .00005 N 
95 .015 95 .00006 T 

100 .018 100 .00007 
105 .022 105 .00009 
110 .027 110 .00010 
115 .032 115 .00012 
120 .039 120 .00015 
125 .047 125 .00017 
130 .056 130 .00021 
135 .066 135 .00024 
140 .079 140 .00029 
145 .093 145 .00034 
150 .110 150 .00039 
155 .129 155 .00046 



5.0 SITE CONTROL 

5.1 ZONATION. 	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 area by the 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 

ALL CLEAR 
	

alternating long and short blasts 	( _ . _ .) 

5.3 WORK PRACTICES.  General work practices to be used during ABB-ES projects 
are described in Chapter 9.0 of the CLEAN HASP. Work at the site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

• Work and sampling will be conducted in level D clothing and equipment. 

NTC_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 PERSONNEL DECONTAMINATION.  All personnel leaving the investigation area are 
subject to decontamination (as necessary) . The decontamination procedure required 
will be determined by the nature and level of contamination found at the sites. 
At a minimum, site personnel will remove loose soils from boots and clothing 
before leaving the site. More thorough decontamination procedures will be 
observed as dictated by site conditions. These procedures are described in 
Chapter 13.0 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 (Alconoxn, rinsed with clean water, rinsed with 
an approved Quality Assurance/Quality Control solvent, and given a final rinse 
with organic free water. 

6.1.2 Heavy Equipment Decontamination Drilling rigs and other heavy equipment 
will be cleaned with high-pressure water or steam. Loose material will be removed 
with a brush. Downhole tools and heavy equipment will be similarly decontaminat-
ed. 

The decontamination area, upwind of the sites, will include an area suitable for 
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 
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 drummed as necessary and segregated for disposal. Contaminated waste materials 
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_HSP 
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7.0 EMERGENCY AND CONTINGENCY PLAN 

This section identifies emergency and contingency planning that has been undertak-
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 and contingency planning information. 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATION.  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 8.5. 

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 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 
NTC Environmental Coordinator, Dan Roberts, will be notified by telephone of the 
emergency (407-646-4661). 

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 TREATMENT 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 routes from the site are listed in Section 8.6.) The 
preferred method of transport would be through professional emergency transporta-
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_HSP 
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8.0 SAFE WORK 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 work 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 SAFETY PROCEDURES.  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 should not be attempted. The TOM and TL should 
be contacted to select an alternate sampling site.) 

Spills, dirt, and residue from sampling should be cleaned up immediately. 

Damaged sampling gear or equipment should be repaired or replaced 
immediately. 

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 should be performed as required by the 
safety plan. 

Contact with chemicals used for sample preservation or decontamination of 
sampling equipment should be avoided. 

NTC_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 
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*+ 

Jay Koch*+ 

Heather Governick*+ 

Pamela Wagner*+ 

Mark Joop*+ 

Joe Ullo*+ 

Jim Williams*+ 

* First Aid-trained 
+ CPR-trained 

John Kaiser*+ 

Kelly Murray*+ 

Jeff Tarr*+ 

Celora Jackson*+ 

Blake Svendsen*+ 

Adib Rahounji*+ 

Mark Diblin*+ 

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

Health and Safety Officer 	 Date 

Task Order Manager 	 Date 

Health and Safety Manager/Supervisor 	 Date 

NTC_HSP 
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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 Sheet will be 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 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_HSP 
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9.5 EMERGENCY TELEPHONE NUMBERS  

Orlando Police Department 	 911 

Main Base Police Emergency 	 (407) 646-4444 

Rescue Service 	 911 

Main Base Naval Hospital 	 (407) 646-4911 

Primary Hospital 

Main Base (Winter Park Memorial Hospital 	 (407) 646-7320 

Area "C" (Florida Hospital 	 (407) 897-1940 

Herndon Annex (Orlando General Hospital 	 (407) 275-5150 

McCoy Annex (Orlando Regional Medical Center) 	(407) 841-5111 

Alternate Hospital 

Main Base and Herndon Annex (Florida Hospital) 	(407) 897-1940 

Area "C" (Winter Park Memorial Hospital) 	 (407) 646-7320 

McCoy Annex 	 None 

Fire Department 

Main Base 	 (407) 646-4333 

General 	 911 

Offsite Emergency Services 	 911 

Poison Control Center 	 (800) 962-1253 

National Response Center 	 (800) 424-8802 

Regional USEPA Emergency Response 	 (904) 488-1554 

NTC Orlando Officer of the Day 	 (407) 646-4501 

Site HSO: To be determined 	 ( 	) 

Task Order Manager: Mark Diblin 	 (904) 656-1293 

ABB-ES HSM: C.E. Sundquist 	 (207) 775-5401 x3309 

NTC_HSP 
FGB.10.94 
	

9-3 



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 of medical assistance 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; Emergency (407) 646-7320 

Directions to primary source of medical assistance from Main Base (Figure 9-1): 

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; Emergency (407) 897-1940  

Directions to primary source of medical assistance from Area "C" (Figure 9-1): 

From project site leave Area "C" and turn right 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 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 
9-1): 

From project 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 
Expressway overpass). Continue for about 1.8 miles to the hospital on the  
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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 from McCoy Annex (Figure 9-2): 

From protect site leave McCoy Annex through the north Daetwyler Drive  
entrance. Turn left (west) on the frontage road (McCoy Road) along the Bee-
Line Expressway and continue to the South Orange 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; Emergency (407) 897-1940  

Directions to alternate source of medical assistance from Main Base (Figure 9-3): 

From project site leave Main Base through the Maguire 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 hospital is on the left 
(west).  

Directions to alternate source of medical assistance from Herndon Annex (Figure 
9-3): 

From protect 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_HSP 
FGB.10.94 
	

9-5 



HERNDON 
ANNEX 

v_;____aEzinui.  
Atur"- ' - ----; 2L-1-----. cc.  - .;  g•SL•7, g . E g ; L-F=-- - -- ---- 

• ••• 2". Z5,3.....: 

alY17 : r..; !i'. 1[:: rii.-"bi r----  =0..--; 	."--4  i ' ',Le   i -e- ' --:- i ;.:_i • F'i 

*18100 81 ( 51  1  

' 	: : ; • ii.7,,,,,i 

church Z 	....-y. r 	. - '--'"tr  ' z. 	• 2  ° ' 	r•-  :."". 	i' 2  ' 

	

Strzel°`: E i 11.e.s;erfE• 	' 	--,',"....'" 	-" -..• 2 V   g: 2 	- ° ' 	asog I IT  
;Statist,. ; 	., 	. 	• ''''''''" 	. 	.., •:. - 	- - 	E. v r ;.„ . = = 

	

i,su ., a 	s , . 	" .., _. ;3 i'...! "' -- 	' ' ' - ='-'2"-.  
	 r7r;!( t';',,,■.dect-_1-', -- 	'5.•:!-_-----5:-1  . -:__,_71-- 	----'-- .

wt YO.I ,... --...c0055-.7.-. 	
•• 	I .',.... .••semi 	1.h....erhi _. ir-_-  /,'-.....,7:.., 	,_..z2! __---  7::: .117_,S9/>"7- 1--.--------- ; - 	-:-..r=Jr.,F-1-'-"---  Greenwoc -6•c•r• • 	̀,,"\ ''',,.., •••• ,4 	s ; 

	

--Wm  -------------- ----------,---2:4: .;:-I 	E   	- ,77°. i 	
, c,!..... 	' 

	sr 1.,: ,  

	

,6,_,I) 	• ; 	- ; 	; 1 1' =,,,„ 1 f , 	!_,,,„, 	: 	.:.... ....t1.1 (,,,, ("on .;,,.... r... ,, ....; _. 	4,,,,, E 

	

-,...-;--F-__, ---- i - , _7 7 ; _ - WM/11 .., • -.7. ft.11 if 	- 	1 IS=  ..-'77 :,-,61.C.,..7 	.", ''',..7 e.c..." ... ' , 	 1..""f iq: c ° 
., 	,I''',. : CtrIT7/ .r .r.'":-.4. C.1 I s - ".• ., - ..... L ,n,•,•.._, gL.., s. 	L 	.. 	... 	„5„ 5, _ _L.... 	... 

-sr --- Cents 	a 57. 1.5070i  

al:We g 
st.1 

t. Co seat Ae72C :Li01 

L.7kG 	 E 

hirVielY  

▪ 11..ESOTA CUM.. AK 

ait 	, 1  
'clf----T; - V ,  5/1.1. 

• 1 	 1.41;""" Ci 
Dasdreod 

44'  

1!".  

\7i7 .46/117.0411■ 

:Zoe 	Pen 	' 	- 
eL A, •••■•••••• 	 _ 

lel. _a_ 
11 	' -'95 	 cal' PagINSON -4  15.'1 mic„.jona■ 	 I 	saaiNSOW 	 SUM h'  

MILT cr.: 

T``r,=.0- li.:7 	,a  , -"A, 	c.8 	 2' COM • 

▪ g 

	

'.311F•51-!;-'4," 'Lsit 	4g ,0444 	% 	g ,g 	- - . 	- 	• 

	

Leke ioLA 	 u   :03"."?! 	 st 

el si.v. 

• 

• i,.in-counnv Trutt 	t 	

▪ 	

-  
- 	_ 

= 	1,1 7 	11,1 

joutn, 	 $ 

811  
	 "1 iColor 

ir mann 	 er 	41  
.-fin: 	 77.1 3  Pla:a 

DIM 	4-- Like 	Gann 	
" 	 i I 	•

;hamber 

	

: 	st  I

▪ 

 /14.frd 	01.10.11 $ 	I 	" 
: cs3.4 4.'•• -5 •01 - 	"-Mk  

- I 	 R.: :I 	15.1.A2 • 	g •• 	I 1.4.. E CAM. 	 .„ a, 
/1/1 	 .1_g. 	:  * 	I  
21,'F̂L1P"IZ 	"":Tr, 	- 	4( I 	 ""41-0117 

	

"'"`"7- ; 	a . 	• 1"--‘1" -IF

• 

T_.., 
,„ 	Tic _ 

	

I • 	; s, 	g 	 . 

	

---SS 	; 7°- 	-1-,„,r 

fAIRII•NIS 
NIINC21 

1 rer'nor rn 

Florida 

.--- 

	

.:______..,!...t;: F'  _ ,-,i`1 ,:..q - 	---- 
 L.., 	1 ..---2-i-,.,. 

z u.. 	IA.. 11--a,, ,,,. 1 53r'' ' 'I - 

	

nters 

	,,___Ns. 	,......,,,,...e1 	 rl.P.1 id! 
Park li r-\77517. 	I  -- _, 	i. , 	- 	. ..--- , WINTER PARK 02,,'" . 

01. MM. •Vf. 

CAA.. 2 evAnter PedrJ Ccun Oun 

	

MEMORIAL 	,- - L F,*:"-E. 

	 ?:e..-7-rtts_..........s  

Mall i 7' ;-„,.. -0.011.11.  i\ rev___'1.-1 ,,,,,,,...,, ..7-arret 6.7....,offitzLe-e,.,..:1. „...,..„ ;:erk 	,,0  HOSPITAL 	' -- 	1,  
2. ..... 	."-,. 5ambeturew„Immelti, . -j g....4' 4; • BOO 	1 .5 

	

9 	.1 	1,--&,tatismitort ,  ?.•: EF-7,' .,. iTours 	it #., LL.0.,,.  opt'  i---i-1-,i-li, la a ARLES,POSMS-MORSE ML1 . •  Mattel an •  or  
1!?)  

ale.  wan 1 	: 	' 	I .." 7----' 	, .  

• i--Re 	T,  • 	s. 	 _ 	VE.  

	

ii  I - :"."-k:  " "L  .- '.. ..• cm5:-.  1‘ 	4
YY 

....7. 

w' • Like 	cepa 	 \.. .--LIL 	■,i., 	i  :"..S11;" 
cli 	3 A-d--%;,,,, 	k.°•.?...-..,,,r  :  .*:,:4.a 	g . -..- -, • .........) 	tn. IJ 	 

•VL 	
MLR  5...;_,_11jornel Fne 

Ara Cotter 
ire/  M F. 	• 

	

R:olioss----College 	
i  A.,  

C.I.V. A an. i.:. y'. 	a.P.4 
.4. .--- • ,. -4 ...--L--  ,_____. 	.... _... .,:4 \ 

_ AffiZ) .."‘ 7,....• 	a 2 . IA, 
 

an.  . ;••.:',..„.:'.'• 	: w • t ' 2,.....  
•
____Ir..___,,,,,_, 	• 	r,„ z 	• LAU 15011 AK L 	, '''41... .e...2L-.5.-' 	t , I • • 	1 	• 	

L...,....._......4 :tor 	Amx... ''l 	1.11-r. i. s  

r. :  14 le-..-...V- -:
"....-$. '....1' ----■•■..aj% '''.:t  t47-a7-11-Lril 74. -.;:1'  i ;1'1'  S:ig  :::::. -'-"71‘: ls'il  j:147:157- 1 

_....;,--"*P-N.,  y_,,..,1 	.1..01.1 1.7 - I. i . 	7'?'".• . --41r, 

ST 	- 	 ...ky,It'saaa.'' )51L--',,.., .; 

ue \\.....1:„. -1.,;j4-La..a.„%rit .....3-a-. 

 MAIN '  STiike'--.2  
BASE  ,., 	--., 77-1 - se_•  oMeseten 	- 	..! ....ft= 	__ 	_ 	____. ..7---' 

	

Air And Science - „;;;„;„1, -L-t...-.5.  1.-7:.- 	- W0   We 	Ronne/ 'r"---_, 	tV •r•__•7 *. sc-ete...-m- 1 i c.=  am--ir-i  , g :24 i I  -iii.... 
"•-• 	I 

... 1,7 

 
CE 

! 	err , 	,..-,1, , 11 .,,,;,!, ........ 	ems., 

: e'''. 72 - it.L.E.1/71-9-si 1 

mi.... 
" : . maL7":7i,  ;II 1 i 1 .. 1 ,t ,t.i.,,, 	4,  NoCaDDIIIII  

1.:C.. .C. camels ir-t .;-i-fi'- 12 2.'L'17..f.: -/-7- 444.. L.  

n rit  l 	,C-717- Tii l'''r L":fr,.-4.i's.:„L',..„k‘-. 	 1, 	,. . .o. I a 	...c.ri...-;.;  e t !...___- 1; . • vt,' _ ..., Der, ......__:____ , ,i..m.....- ,  -.. pc..., , 	E,s, 	AREA 

15.654i g: 11.81 

• g 	.11 Mal •NCLI5  
;lJw.rT7-sc! 
: 	 

FLORIDA 
HOSPITAL 

- 

itrlarido Fashion 
Square 

- 	El I  

-- 
5 
 r ; 

C..10 n. 

DOM 	Lot 

..!?!.°7.!  

17,:DLARARERSHE  ILL 	..... 

MD  

r  ..,On • 

1,5..50. R 	2 ..t 0....2 

CLnide.rte 

OR LAN 
...EXECUTIVE. A 

:AT 

prop 

Center 
Gaf 

04.  

MICVLLIO. 
• VG 
• WILE MO! DC 
• •Ditisn TN. 
7. MAU CM S. TOW AWL 	11.0•0005 
t 	1181. IV 	22 . 	C.• It MAMIE, 	•,5  
It MUM. 11. 0081. Ou

▪ 

 r • 

:a 
W11. 

.8711•■■ 
ueatx 	1,====r•-,  

.114 
"1,71> 	 1101.0. 

vaitti•J•n•-•01 	C.MTN_NA 
!II•■ 

.2 17. 

NOULCVAN • 

SM. 

SOURCE: AAA MAP OF ORLANDO, FLORIDA, 
1994-1995 EDITION. 

FIGURE 9-1 

MAIN BASE, AREA "C", AND HERNDON ANNEX 
PRIMARY HOSPITAL ROUTES 

APPROXIMATE SCALE IN MILES: 
0 	 1/2 	 MILE 

• 57170 

•SDKI1 

ORLANDO 
GENERAL 
HOSPITAL 

•W i 	EIPWr. 

r ; -7.".s. 	, .1‘ . ,....,•----,,,,., r.  ,...M."'n'...''.....  7; , .1.:i 
.,,,,..,. .r, C .. • ..... ..., 	.. 	• MI I.!' 1. 	 1 

t1-.:k::---11.,114;71'7::":07 .111-2';::!7i C'.:::-.77.111?:::.71-0,..01S:,  . ,1 .7...r.l.:15„11F1J1i1!  

u•OlteLl 
ism 

5••DEN oL 

080 ./.5D0• 

O , 

HEALTH AND SAFETY PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

8519-23 940708WEM 



Amor , 	f 	• , ... . 	r. ...— ., 0 
-1  • 	...I 	.1 	e 1 	tl 	1 	-- ° ,, ',°' 	4°°°, 	.1 

"r  ' 	: 11 	I -  *"...! — . /.. i_-.1...l , 	5 	p 	,._., -.....- gi  ...;   
.'4,1. 	_P__ Oir  
..1i41- grac --- 

Viimona. 
U." 

" 	' °.fri 	I 	• 	' 
'Mil 

" 

Orlando . mil 
n.°1  birds 

.r;n10 

..... 	;---,°"*"*". -,--"1" '-',........."1:7,11 '........--r-1,-"'s 
' 	. '-•-,,' 	tit_ j.  \--- 	e.: 	4 	.!,...t !.-  44 	' 	1: o 	. .,,t 	, 	:....T...; 

---n.tt•M,. 
e it 	

ORLANDO 
s• 	.....4.. 	REGIONAL 
 i 	MEDICAL 

' 	' 

1 
E.: . 

g 	'1'1 
'I:lit t' 	' t 	1 

.'- 
.....,M...7..-1  

-L----., 	._. 44. 	ea• E 1r."4-.1 
i E 4S,02 72.1....".° 
El" . ,t .'": 

Zi 	."'--: "A-1-.. 	1—"" +1  ' ;9I'S g 1"......_. -rwg- Tgl  I s in glEP,I t' g' r LP' il 
:4 4 Pi .14 	,.. . 1 	. 1 Z x 	E.. 1 . 

■±1 .--r-i.ris;,.:1--rq i 7- ... P • :22 r.,:1; i 	.P..• 	.." - 	1-1.. 1, ° 
P 	. 	

......434:3! 
i4444•46 1 	,L11. 	R i 	I • ", 	1 	;  1 	st 	I   ., 	I  DV. 	. 

e 	........1 
1 	2' 	-4  

..--. 
ki'4„.,,„„,z 	IT-7". ; 
"1--.1--.c--1 

1 14--;,—,.. 
. 	7..- 	- 1, :....; 	.. 1,_ 

,......... 
°I p.p.. p 1 ' . j.„77----77-_ 	7 .,:•78r-1,...' 	,..- i. 	i  .......... 

- 	1,As 	....-,,!- ..„,,i"..........._ 
r ---..11—.'1;.„„"',. ';:i.t.:_ 

	

WM. II 	■ . 	...., t m 	entt4r 

	

....../.. .1.4 	, it 1  
PP. 	... 	I gp 	....1_....6 

,... JAI ',.......* i 	L,.....Lp_.! . 
_,,..7.:_:;-....;_zi..,__,, 	______21;  
.,.. 	7 	,;,1 	. 	.. 	• . .. l 	0-- • 1....%.  !Irak Q. s , z...1,---_ 	_ ........, 
`'4'.., - E .."'"' 	.7' 	I 	i rE 

.4( 	'.7",„7,/ 'if , _.. ,.. 	
ki Pt-Ti,t 

1 	t 	Imo 	i 	.......... 7l:i:..._' 	L-i..;'-'..\--H.,.....1.':14:.  .=:-....,„. 

7,._......„.  . 1..t. "MO • MNIN _ 	CENTER 
- , 	.,,..• 	„ 	: .,...... 

• Epusu •
. - •-r-,:„ , , grv'00 	_. 	—..).__1._ 

I 	'... _..,‘,1--/ 	gi - 	,-- .. 

a /pp 
-7,  

4 1... 

.t 	, 

...1,--:_,:j  

i. .11.3r,....1.11 
I 	el,  4.-.14“,-"•''. 

i p 	I 	. r—,,-.0 .0 	-,- I  • 	----,-,--. 	- 	1  ..„„. 	i. 	. 

	

 , - 	. :...,--1.,,,_.•,--.,c,;..- 	— .1.__1, so- i '...tri  ; ; n__"=: 	,....,;:r. — , p &apt  a! 	f 	• 	-..-ig. e..., i. i , r ..,  
, 	t• 	- 41.4. ”' 	1 t 	' 	.4 	4.'4" 	1 ts.. 	1 	- 	f 	• 	o 	3 ...,, 	, 	•-••• 

,- 	i 

2- 	i. ,..._..., 
-.... ,s, 
- 

- 

- --1L 

El. .,.......,_,....r 	-.L.-... 1 

	

i i' 1 	-.1_1 rii 	7,E.1 , 1 	, 	. 	.. 	_D . 	- .--- 	, 	I,- 	- 	1.;--  

	

p 	, spa 	,..... 	. 	, 

	

--' 	.._ ; :a Is ,..11-14 „c,„,,,,,,,, 	 r...., 
/.......! 	 •s.o.ss -. 1.3 	..: , 	. 	- 	. 	,„... 

. _.._...7, 

	

..,.., .... 1 	& ,_ 	,, 

	

i 	'`°Z.: iii 

..K., 	t.. 1,•••'' 	t,̀. r • evi a; 	„.,, ,,  
I '1 	' •••••••••• -.... 	, 	a 	• 

.. 	
i
, 	. 	L  

I P  	v;... 	' 
-T. 4, 	; 	lake 	7r.1 	, 	-, 

- 	.:- 	:Th 	 , ' • 1, 	-.- .‘ 	Let. 
p 	.r. 	,„,,...0.........:_ !., 

1 	••,,... 
i 	i•••• :..:...‘ ., -7-  	-72 	Holden 	■ .1 II :',... ,I 1; 

--- 	,,...._,., 	,,... 
t• 	\ 	04"'"'"'',‘ -s -,.....-,. . T i , \ 	,-,_, 	• 

a 	, 
'- 
. 	r...,-1;„- 

kii. 

 . 

_ 
1 ..... . 	,  

,-T 

,.... 	5 	t, ."-..1 	;1 	1 	1 	7-1 	. "' 	l'1":".".....--fr  v 	.. , 	- •. 

	

I.  N. 01+4 	.3"....17, ' -  _r____ 

*-- 	":"...;;;',..,t°'!-"3::1_, I t..)..11̀"]i 41.a. 
... 	,....----..- '-'`-.1--.....1t _ 	- .. 	 gris 

••••%41.8.," 

s. 
 l's,,I..E!,..'itlf 
 ...„__...........„._._ 

..--. 	.•••• 	.......±11... 1: e 	..... 
\ 	',, 4.>.°„1", 	1 I i ! f . -3j 
.›, 	me., 	' o41...ir, 1 , 4,.!.4,4"i I 

-'°°°``, 	} 	.AP.' -'-.'"'"2  ° , 	I.  	....... 	. ,.. 	....; 	4, •3E, 	i.r-P....p.. : IL 	ers, 	".....1. 	I 	1.:.1.1.ii 	i 
td ....er.,i 311.3 	L.,:_tild 	......1„.:E1 	. 

va,_...0.......1....,  
I- *,--'"T.-.. -41 , 1 	........., 	....1 ..,....................I  . 	...L....! 	,_ 	........, ._.A 	, .......,.. 	.... 	. 	• 1 , 	,-- 	, 	-1J,.... 	1,,,,,........, 4.4.. 

r - 	g 	P.:  . la; 
-r 	.1"'",;.:4 	I 11 ' P7-':.."::: ..".... nril L,' 'r.4. _ .,1 	'I a.+ .. 

°..°1 -. -r-- 	-i`vi 	, 	---, 	. - . i  EL: 	i • -....T. 4._ 	-... is  II ... : ....„ 	. ir 	... 	: 	1 	g 	033  ° °II 	..,, ,t7.:.. 	II 1 t 	.2.171raw  , 	ft,: 	/I .._ 	... 	., _i___..s. 

	

I 	" 
„ .. ' 	r.,......,.tp A. 	l i  ....0 it 
- 	... 	• ,{ 3 'IP...3, 	,..., 	1  .. 	Pr  

	

......--..:- , 	t 	.- - - 	i 	t.,. 	- 	' ....: 

Et- '41_,--PZ .4.̀_.4"... "k r.) 	1... 1 ,flia7PW - ;r e' I...A,. 	r 	_ 
-=„11,11.1. 	,1.-s="",;-'11/4,----1  If 1 la•-•r-r-1 -  tee . 	2--  -.-ni 	,..,.......11 	'.;,- 	-, 	1,-- PP 	E. ... ..••• 	9 '' a Eg g Ael." 	I 	' -;:,......: Tr i, s-1 	''''', 
.......... 	.... a .°.:".° 	3 	---- 
_ 	_ 	. 1 	, , 	, 	r 	. 	. _  
je 	I 	I. 	• 	' " iigo. „. 	..z.......  

ip , 1  1 
   .- 1-- 	---'.----- – 

S- 	r 	.„E i 	ts..... 	., 1  
! 	• 1. E 	gg Igg '°"::.4 
e I . ; i 	'.nostmlist.r.s..:_sri.d.s.-1 

i 	, it 	I 	1 	, ... s 	... 	i 	, 
 I 	I 	4 	• 	1 	‘°, 

. 

ft_7:=1.-7;1•_24..7•41.-7.1; in 	„..... ..... 	1;T ;11S4:-...1.1...4- ..1...-■.-.- 	'.... 	I I LL.D.'S 
., 	./. •,`:, 	"..k).*•1-7;•:,,--; E, 1 .". 	211,....7.,,  
o41- 	-, •Imil..X1.2.1,fi ll.W.. -4' ,•^V"r'L______,....,5,-,-----..• 	ttzt ----,-- ''''''' , 2•1_4-±•.,_ 	,...-, 	is 	s,,:::‘, 	--- . "I.,- -- 	••,, e-..7............. 	Ie.-. 	:." 

•
-'I 	g .....• 1313 	't it 	..`'..-°1  1 - 	..- _°' i 	....• 	, 

P.,/ . 
1.... ) 	//:°;........... '1 - .-./ 	, 	(\:)./... 

.V(1.7.7, 	I, [.....1 
..-......-..1 	- 

) 	"'"`z..„.  
■'--- 	

. 

, s  
4. 	.1=1; i  ' 6  i.fsZet, 

I`  :1,1,-- 	̀..... 

,z 	, 	r 
Nr.iS!.g 	... 

	

i i....:n i EiE .E 	: 	.-.. 

	

.--2 417 .: 	I .... 	.. 

1-- I 	Z,.9/ ==...... 	•--' 

	

. 	r 

..- 	,, 	, 39 °hi' -ill 	.3 
. 	....j 

'°-\ 	- 	, 4 	I. 

,  

' 	,... , 	t 	- -t 	:'.' 	' 	7°.. 
■ .. cre*Th 	. 	- / ,,.....___,_•.. 

. 	...I 

°y°'°:°°°° 
.,......... 4. 

!. 4 
"....".""  

....... 
 .1"' _j ...• j 

........'' ••• ■ 

4...  
g 	...1Z4,:ri  

i -':".°" ......::4r,,  ., 
4.1. .:.,_,___., 	, 8...,* , 	T. 
k)  1 T 	,. 	1 
■ •; 
tr...-.'"  ". 1 	' 	Lake ■ - 	- 	- 	i 
''"-''..--=.'`--■ 1 ;:f -.. 4.. 1. 	,,.. . 	.. Jessamine 
..;ki....'„.) & 41...., ...I 

, i , ci 	— .... 	• 	I 
i I 	■ I 	. 	A 
t 	. 	1.471:\ \,./ i 	i 	3 i 	' , ... 

i \ 	._ 	6 E wpe , 
 / c 4  le. - ._11 ,;-...„\:. 

c.7.4 I I 
k, 	,7_.0 i  , 

ic ....---.1 11 E.. 
"•••••"%"f 	s, 	1 	rt 	, ° 	, 	_. 	̀ 	- 

! . 	il,,,... ,....,..\ N 

	

'L.-.": 	Ab.:./".0"1.4.1-  
1pp:1- 15 f•-pet 1 it . if  :.; 1. 	i 

\ 	' -- I 	,...." .:......e i  —,.../..-/ ...,....  
"r•I"---7, 'I ii7r 

•• •!." 

. I 
t Micle 

\ 
Lake -  . 	ii,-;-$.,... 

. 	• 	4.8 /"..,ri 
, 17 	---...__ 'N, ••I /.. gra- 	1 
/,....„1,. 	-- 	- 	. 4.4..'■.. 	• 

/ 	- w .„,. 	I 
S  '411 71Jtr.i;...t 

4 	" 	. 	--, -. 	.: • 
• - 	-. •-. 

-,: la"  

- i 	. 	--... 
	..i. 1"4. 	.' 	4 

.. 

i.,.^. 

	

1',/-  ; Conway 	so  
 -:....:. 	... 	- 	. 

4 	,...r. 	- 	. 	, < ....??.n z, • e 	'1114 a 	1..• ■-• .--ti-li 	1 
:1101 1! li 

...- .1, It -;,_ 
1 t-!--)  

.. ......... 	, 
1....- 	[-I 

100 ---  .. 
- 

0 

': - 	t • - 	-'-.. 

	

.1_,..17- t' 	;ix 1  
- ., ' 	At l! 

4 	I.  :pp, 
-

•
'1 

,,,,,,,  	u..- 

. -.. e . 	1 -: 
'1'1! i! 	. .., 	e 	. 	,-.- 

• , E P.rtoua 2 i 
6.. 

 4' 	1 i 	1 r ■ r:r 
't.. . Q... 1 4; 1 	1 	0 	. 	■ 

i k -2. - \ tt 	... 
.„....: 	4   

4p..,--,,P),... fl -I .  J  413.-..■7‘,4•.-4.1i.,r ..-..... •,,,,....-1.,•:'-ivm-1/41, ;•-•:----,,,._ 

- 	..= 	' 	..4-  

	

"- ft.... 	8..11 t. -,..: 	,i311ii  LI-E-1-,. 

, _y  
.._ 
.■-te 

	

... 	.11'n 

	

XT...., 	 8 ._ 
ro 

	

,.:. ,„,o, 	...6 , 	- 	 

°,.e....... , 

.e- 	k4_  

. 

' 

c*" 	'•-• 

Se - 

; 

i 	Warm 

1 r- ' 

.-....- PP. P.-. 
KW 	_ ......14- 

ill 
	C'

'-•"-'-' IP 	■ 	6 
gi 	-":1 	...q. • - 8"7-7" .0 
s!!!r--,4-:1_ LVS17-474„,, 

-rs".4`. 

Eg  
-.-•-•••1,*44.1r.'°_._,6-t; 

.--SI...11 ..- --1".   ..z."..--- -1'...1.....1 , • 	gPJNE. 1  .4 ,,..........., 
' - 	1 

e  
- 	- • i ee

•  
• . 

, 	C 
-,-; 

it' ----,-- - 
._;/- 

---, 

z.... 

i_._,,,..... 	, . 	I. t; . 	...... 	._,;;•,, '-',1c3 	---' -` ..... . 
 7 

„... 	... 	.... 	i 

_. 
..- 	.4..:. 

..,-1. 	- 
4.-• 

.... 
.  	.r. 

(1/j.! / .,...,- 
,..... 

.. ....-=---.... 	.._ JP., 

.._........__ 	
.,.. 

'` 

	

f--.'4--EA . 	., 
-"--' 	.1 i . 

Si -...1.-.1' 11 	I , I. ,  
--.°°-: .41° -I ' :. °°- 

r,,... 	k . 	, 1  I i 	, 	; 	I. 
`...."••"" ' 1 	.. .......1 .... I 	' 
';'''"ErE 	ts.ri"i us k;,'''l 1- 	-• --‘ "......P.3. 
It ,19*-u!gr 	, MKS  g .' 1 P•3 
s___. 	,., 

--tr . .. --Jr.'il 

1 q 

- 	- 	.- 	- r•-- -  

-":\.... ,°..-- 
,--4. 	...: 	it, 

r 	•...-' 	3' Conway 	-t 	741:41- 
-• ' 	• 

...• 44,  ':-.- • 	L. 
 

L.,7 

"I 
i) 

• 

	

to 	 •.... 	. 	. 	.  -■ 

	

- 	

.... 	- 	' 

	

!!...-..--;:r 	r... 

'--. '..:1•44' 
!....!Ii 	.-...'...;  
P.t.ur 	1 

„_. 	
'-' i 	 . 	i -. 	, 	. , 	c 	......%,...,................  -. 	ri 

- C.1 if 
...iii . 	_-- 

--- 

I 
.... 	) 

4.-1. - 	• 
hoof ' L 	_ 	.. 
_ ->t 	 - - 

‘.., 	A 
' 	CD 	1 t 

i --/ T.  L41-.1-----1 	1 
0 	_ MCCOY 

ANNEX 
- ililiglir-'-- 

• 
• ,... '' ....2;4  

APPROXIMATE SCALE IN MILES: ii,..__.....Lalli 	,...._ 	.,-%. - 1=,,:ikr:,  f: Ng a 0 .,,I, 	k 
0 	1/2 	1 MILE 	-"'"","' :::,::, 	11.0...tir 

„ 

ei  ^ 

- 

-..;,. 
.0.,4, 

. 
. 

, 
.■ 

,, 
---. 

- 
u 
: 

- 
PI  

- 
...I  

SOURCE: AAA MAP OF ORLANDO, 
1994-1995 EDITION. 

1 	t 	... 	-. 	1 	-- 	--- 

	

FLORIDA, 	 -_ - 
c'-il-  .1).1)_ 
fry 1 . ,4° 	...- ft., 	.!...,L....477- 	43 
,P.1 11 I, 	If. 	4 

:' 

• /4 ...:-:1--1' 
•- 
.::. 

FIGURE 9-2 

McCOY ANNEX 
PRIMARY HOSPITAL ROUTES 

,,, 
-;01N De %, 

	

ef 	0 	6:* 
, 	

II 

_. 
< 

N. 

	

. 	 

HEALTH AND SAFETY PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

8519 1 940901 
NTC HSP 
FGB.09.94 
	 9-7 



E---•-• 
s..- ,19,, 1A1L, 	•,,........s. 	;,•••••••• ...- .......---...--=•-5-L-rnannL-Arr-k. -;•••• 	 es!: 	,?..,, ‘,.... ,n, 

__  	 . 

.a, . 	. 	. 
;7 -.., F - 
I 	= D3 ., 	.....,,,,,,,i _ 	...... 	Art 

WliderE 	c.,,ens-, w....,ter P0:4 ,c5v5try cl, 	 ' 	•• --°••/-122,212.‘n ■ • 	1,, C 	I 	•■•••:C Id 	/4' 	••-tr't -- 42f 
. Park r"  '74 `'•, 	t 	-,1--1. 	

-- 
I 	---,,.--'"°°" ' 	 - Mall- 	 rglir-1-` i WINTER PARK 

A 14 	12'--t 	■ —.• 	StI_ L. ,g c .4. 	. 
,,,e si"77.,„ 	"11,f  _E 	"-E 1 	1 	- . ..1m. E ./ -1----1-::- 	.i...1,,toc. -0. • 	12 ‘.4P-T- i !"' 	--- - i 	°. • :-.r.4 	1 	,.'%.1 g a   MEMORIAL 

1.1 v 	'- N 	I 
Ikur,.......- 

■ ulna. 	rt. 	,p=1 	.. 	a 	c..±,rr. an 
1"cfti___, 	421112162 	,..E ■, 	• 	; 	s ,. 	• 	nnD~ HOSPITAL --t.----•j % 	..! ...0.12i....rze_et 

'..:::',:,i..:,..,.... : 	-•■•■ 	r" 	1 	.a 	g 	: 	C 	g 	...i.g!2"*"," 
'2...3 	...0 Chamber ot-CDrnmerce 	; • 	

Tours ::, 	.. 	...••■■ 	an N s, a .0. AL 	222, 	
7 	it 	5 	: s 	sv,,,.. 	I .,,,,,,,„„c„ .,,, 	a 7 Var.:a 	 '. 	!.7.4 	. 	f 	r- 

=I 	= 	. t itimi-Auf Anon z .t t 	i 	To= 	I e ...1,71 	r: 	" 	-...a.,-.-4-.„,„.„.7; 	Aemona HospraT,,,.- 	1.• 	-0'."'',..!. - ', .6. 	i 
—I', 	—1-1"*"1---.t., 	-- il-lt•-...'17.1ar:!...,--, ,:,-ei,,,„ 	ii:-- ."-- 	-- 	t., 	r. 	rii: 	'" 	2 , 

. 	E , 	,.. 	. ; ,,,,,,,,,,„., „ ; . 	. 	. 	, 	4-... . .., • •:', ......1,... ,.... „...... 	. --.• _ 	„,,,.±, 0,- 1 	112.? 	. 	,*. g 4, 	...,___,) 	,..............____:,_____ __i 2c.t 

..', 	
-,40„ .n.121 . : 

i.q...esi-110,nr_____:i■2.Z;",pii  _?,...."7 I i ari 011:"._ ' 	...I.s":7@ ,-"2-"Ir "‘ 	!:.' 	. : 	 '44 ,• 	 g i. 	1: 	
WARD PARR 	,,,,su. . 	t . -,,..r.' :•ti 	,gt ., 

- '"IstiP - 	r a 	...r , 	1 	C" " f ''. ,f.A, .,-- 	 , 	‘,.......- . 	---. 	 nks-- - 
1-%T-re 	 i 	swarm to". 	•___•. ' 	• 	..1:_g. . : it tg-.4-,-,9 --LE.,- 	,---:....:_.- 	/44, 	--,",;;ANd ? 	00 c '4, i re......67-2--• 

. ISLE 	.-Ior 'ID Cl_r_.3 ,AT4' -,, 3.7, ' • -.1. • 	anew" " 	I 	. VT' 	. . 	'on7arill' •rst 

	

, - 	n r   -• f 1/4„. 	. 	an 	 •.,_ 	"' aoe 	+n 	 anon 
= 	•rnumqrs 	',form Cm 	/ E 	• I) -... 	• cane, n. 	a,. 	--.  	1.0,2 • 0.2.- MA AD I 	 , 	, 	_, 	.4. 

ern 	n , 	25.,- 	nninr r/e"--_1_142_.oLl 	.hat an ;_l■ . El.„•nel, raw 	 ,,,.. I 1 ; 
" 	I 	5 	-1., A 91 	i 	li Ara cent? 	Tki 	,.,,.,., 	. 	,,,. , 	, 2,. 	i 2 

K 	`, . 	' 	11 	' 	. . 
; ; LA 	L• 	I-A121 .neau.....---, 	Fauns Cobepe 	 .7,. 	t. I . 	,  - 

Ii ..._ 	" , 	01,SlauLo 	9 	1 	I 1..... 	, orgimu._ !-' .. 	. 
_,___ 

E 	s 	..-0., 1 
, t t it 	;os.....,n....c_i_ja,z_Hau II ; ;I. 	:!L__...±f ..,11 

: 	is 	I 	: 	. ..LLLL... 0 
,f 

..,,,i..„.; 	122,2 	,04,--■1•1-1 	I IT. 	---  . 	- 	, 	= AZALEA LAZE RECREATION C.Ls7LA 	 , 	 f / : i 	-' 	•• 	, 	,J...,-95,---- 
r"..: 	 q...!... r 	... 	i 	:.Z ,f 	 ./ 	Lt. 	\,..... : „ 	5. an I 	., g 

is 	is :•,......-.‘t...,, 	.-14. 	: 
, 

; ; i 	: 	11151/1/111 art py_lni .......t>1_, _ 	.E, 
; t 	Sir 	.,5 1 • t  - ..• 	L.-, 2041,1.2241 5 	7 

- I, 1 	I 	' c- 	Iiii 	i _1: 
1 
: 
I 

, • :.-11 - "I 
. 

' 	1.._e__":"/ IA: 1.1174:% I; 	/4" 	ICV"'"4 :Ike 	
I•e, 	 ' ;, 	! 	;wort, ..," I Z 

___4vo• ••2• 	VIVI- 	,1,•••••: • an ! , 	, 
,M1. 	..?",„.1 	WAD 	...• 	...., 	- 	t 	f : E 	t.. 1.- '. ,f- ..,"4 BOTANICAL 	• i 	:E:i"-;`..;  
A__ 	' 	l'•-••-- 	%,' 	•••• 	2 	E 	2---,----1,2--••••. 

,,_ 	
MAI WW1. 	0.. 	, 	' 	trona...IA..1 7 -7.7-"1" . 	_4____4___,----, 	, 

A95Z 
-I 	E le *`..."' 	' MA 	AL 
, 	• 	' 1 --,.-1—• 
, ...... 

...---1—  ... 

' 	ter2 	 :ss,,,....'1 	I 	I 	22,112110021 	I  
infer 

il' ,........_ 	t 	2  •••••1 	•• I 	̀1.1r7c7«"2---Or. 'd = 	I 	122 	' 	-1 	I ----I, • 

	

-GARouts-.,..4.-= 	 • 	- 
.E..E......r. 

	

1-- --11,---- ----1; 	:- " s: 	''.-2--. 	,="1--"1-"‘-1 	.----1. ::-" ,....." 'lg 
—r--7-I— 	1 	'-- 	. 	w,„. 

„,. 	, i 	e.• . • \..., 	. 	_ 	. • 	. 	• act 	1■ 29 	l 	• 	• 	I 	• .1-.4 

1 ,, 	Ines , L"1---,-*. 	t. , 	.-- .Dia`l - - -"- - ' ; .4, 1 

"t_-- • 
'-.- 

1 43E 

2V2I' 

---, I 5 	,..t% . 	. 	.- 

	

I 	• 	O.,- • d .1...nro-c 

	

c ' ::. -11 ... ,V 	-7-4 
I 	E E 	. S - 	t 

	

A 	_...__ _ 	,..„,y_=_. 

	

Lake 	6:10r54 E; 	--.-.,..: 	— ____,__-,4,, -"-...., 

-.-- 	--. ______ 
ir 	Naval 	1:1 	ional _ 

CCU.
'

MO AVL 	',L.; 
'..2 1 ['Medical 	e nter? t 

/ 	WIWI, 	At 	• 	VI k v 
/- 

- g 

Lake 	‘,..  
NO2121 11, 

Train/ ng 	, 
Center 

58/thvin 	Goif ; 
Course 

1. 

I 
.,,,50,,,-t;14 
• 11.-7 	i)it,F,:.' 
1.4.42----- '2 .. 	I Fr. 
' "4 --,Lourse 

,, 	4. 

--2-•-r 	t -i ,c;` 

" 	 '''' 527 .6'4"` 	 . 	. t „ 	. 	. 	E, f i__•7_-___ .. 	, 	, 	4,,,,,, 	, -- n 	a 	i ...• .., ., 	''• 	%...-•""■2,i■II.....P 	! 	1 	' 	/ 	35 __.arancoa 
!V'. /4'1 1 ....,.. 	21 s, 11,102221 22L_a.... 	,. 	• „•••• -t.1 	2.Y1 / 	 ...,,,,:.---' 	a • 2 	1 	• 	7,f4S, LAIL 	g 	5 	t_ 	.-• .. 	.:'. 
11̀.1 St:i"*"'"2 .."n) 121•CLUTO1 'r_.,--..--- 

-- 

`'42-1. ST 	2' FLORIDA 
HOSPITAL :::.:.  

la 	elii, :ti.----ax___,.- --.-7----7n.., 
,,4,...;F°".::`7:1.1: 	,. 	s.e,. 

' 1/4-: '-'-‘..-. i 	.1. 4 V -- "" --7-- 	• e s 	s. 

g 	.. ...,1 
° ° 1 : ; 1 ...,,:.., 

_...i._ 
r. •••• 

-1'''''Ir 

Orlando d ' 	v  , 	Pier ...! 	Leh  

	

 , 	: • 	-,,jo,-- 	.•comimy..- ----\-■ 

	

.., 	I 	.,:f 	AIM t g IA 	/ 
MAIN 
BASE 

. --- 
'__ 

:.:;:ix.x.. 

7.• 	Florida 	ke 
• 0 •'ha 	srek 
2 	" . 	...' I 1 E,S 	. 	• 

' 	'AVLPI T B . a ' 

	

..... 	• a, 

orange' ■i•-; 	t.--',.. e. 	: "L". 	t[ 	t-e 
'511:riali 	' ,fi . L ‘4,,,, 

Nava 1 	: r 	E.1.1...L.1 	,..! / t; 
re 

' 

3..,, 

I 	2 
I 

• 
e 	1 	. 

er 
IP , 

7,.. 
11' Lira 
. -1,;"- 

- 	C 

i , cm AQ.J.,. 	1 	■ / 
I 	: 1 	. ..-.-,,.... , re 

' 	:' 	I 	a, 	r 	i ,rac...arv_ai--..-- \ 
I 	I 	..t. 	k, 	\ 

., ..,,...7..-11 ,— 62221112 	211 

"."' V 	i 	: 	-,....;,---,,,-,-7.,... 	_ -_-. ...... •-■ 
-i-40TARietct 	sul an 	....• T - 	-----= ..s.._ , 	

____ 	,.---. 	..112M216.---22-.9% • M Ant Scierm 	...,;.= 	-2:::-,9 war] 

... 	.. 	• 
, 	Trairan g 2 

_ 	1 	1 	,. 	, 
- an 	Lerner 

La. 

..: 	.., 
t-t. i 
• 2 1..22.2-,270s 

...rue 
...r 

fk. 

	

tayr 	4-._. 
i- \g'ai' 

	

lakt ‘ 	-,-------" 13----------.1 
farms& ..- 
.4'.5M".. a 
4 1 -I ‘1 

	

,Or. 	1 	f. 1 	lil 
1, r 

1pke 	Evwera 	" 	-7•"7.;"-- "k. w-Si ....... P.,:.,u-k ,„,„„:„,,.. s 
:==.20,-T.L5t7,--r ;-,'1 g 	: .-- 	ann. 

. 	• ' ss 	• 	P , 	1:...5.; : I ::: n 
2e-.....23±. 2, 

1101,. 	t 
a 	g.: 

1-1"1*,_ia. 
i."4.1-. 
5 ‘.k.Z..f -8, i t if 

	

- ifalt;t7 —4.4 ' ,' i.--1 	...I., s-- 	 a LLIA1132,1 	- - 	...,”;%•. I.1, . 	cn 	i..;,,,:.- 	g 	..f `o-z-,Pro. 	P. LW 	. 1-.0-rtz ; ; ,,,,L 	. 	• 	_5••••• 	. 
IT .: 	: ! BOTANICAL tr-a 	..., • 	, 	1 , -"-174-....E.it; g 

t-77.21.. eil"vi 
	

GARDENS I 7 -7 t 3 t t 4 I 2 '----r- I' 
si,k; ALIASSIA 	It , -..., f. 	a a a 4 1 	I 	...J....". 	, 

	

 , 	! 	1 	: 	: i et 4:„. \ ei• 
•,`"". ili I 	i 

	

ii 	: i p.rt :II. 

g 	

I 	
. 	, 	

iJ.VICA 	I 	I 	:1 '.' .:- Armor. 1 	0 ."-.51:: 	, 	S. 	 I a 	SOWN 	..111 	..7-11-7 ...Neu 	. , 
ig." "1::  aesovarne ' 	nnouarl 
. Ls" Z.. 	i 	; 	 I 	I .„..... 	 IT•umn 	I 	•:' 	n 

on 
wag z, gi 	El • I ! . 	. 	,(-1-.- 	 ,,,e• 

. 	', 	: i 11 • 	... '4. , .....,=, Shannon 	  • 	- - r x r 	I I 	f, 	2.•.; 	i j ;..c.. 	i 	.1,4 .f4,...1 
2 ' 	't r.'-'..---.1-1..--.' i' 

	

' 	. r";\ ---±-='''' le."r''''.4"-- 

R. 
s 

	

, 	ij Like 

Susannah 

4,......--. • 
 "Irma imam mat 	E • emeawa nu 	5 ........ 

-- AREA 
"C" 

1 	I 
, 	......,,... 

) 	'Hi 

i'l. 	!i--' "..rni` 	PLI.M. 5., 	I 	il 	4,, 	: ' 
L 	I 	mom 	.n  .,...Ly . 	....•.. 	•  , 

- 
	1' 	

22.1 	.1 
t 	it - 

87--.4,a. 	.,... 1. 'cja, 
rm.. 	al.' 

'" anorwe 
eb 	‘--- ornaintl 

' c..io 

1 .1. 	220--- 1 	.1 _--- 3111' 2 	'mr.a. 	w e' 	' 	--' - 1.--, 	; 	 'a 	' .. 	a 	1 	a , 	; , 	 -...0555221 
saw ,.. 	We 

• aer 	g 	4 ,L 
• -11VD4e 

a 	"•••• / ( tr"...1.... I ! t, .. ......... 	q., 	..--/ -.- -.• 	• 

1 	Lrk ......1..i.,..r,,:,,,ukiil 

l 	 . I I 	• , 	-=-74-4-'' 	I 	• 	.. rc.--C, ■ I: 	' fr 	1 
1. s 	' 

9,.:,;: 
Fashilin 

- - --,- 
- 	° 

. ... , a: 
1 	E 	1," 	-...` .___I r 	""e" 	; 	te-.',. ‘-......._.,. , 

q10._ . 	.,, 

	

. Val. a n — 	., c Owl. I 	417, 
1 	t f Gift% 	It 	A 	Li 	1... 	, A -- _ n 	.._ 

5f I 	•; 	taJ a 	-.L 	 ''''''''' 	.. 	: 	:. 	-,v1 ---, 44o,' 6) 	, 
../• 	.. .. al g: :, izi.. 	I ,•=. ." ---H 	 'le. , i L ..2e5...., 	.7„, 

I 	e Le ounm 	,, .... .-, - j.r., . .. beim_ : 	. ---,.. 	lw 	Ism, fti. 
a E ry 	4L.Latas.r-Ill 	dando a 	j____y__, 

.. 	5 	I 	.. „,, . s., 	i 	6,---1, ••, 	IL' .•.!I ..538r - I 	la' .m 
e 	. a 1.00212220 	1 ,s ""I*,SXL-7- '-f.----7---- .r-: 14, -yr:. 11 	5. 	r i3./ I 	,.'''•• LkI. 	i 	Sijuare - --:...- r4 11... t 	 .4. . 	04. 	LA2101 • 55I a a=E . 

KIL 
-17--t I 	' it . 	I 

13 - IV ..- .,...4.C...." ---'1-ir ----LI 

. 
VOID! 	-- -i;,..- 	1/4.- 
i P1P,:a 	. 5.470.0.0.. et.----,.... 	T12."`"' 1 

Mal 	-, a 	a I. . 

' 4E A.7.  
It. IL% 	 Lire , ' cui■ L 

. " 	:. 	 '', B' nano 	.', 	. num I 	II 	, WM 	 - ..• A 
&worn 	 :,..:-1 Br= II  I 	a. 	1 C:' ii 57-7 ...um ! 	___,...„ 

	

-, 	.., 	.__tw, 
' 	I "'"'"" 	--.SP-17.__. 

	

0' 	 ...DA ' 	I.1:1 	.; X:, 	
- 

C)g g 
1...."---....___.-- --  I 	0 f...0m_am 

' 
1-. 	4F----1 1".."4"°" 

• 

- - • 
-  ---,---,,,.; --• --g--'.-! ; ■5 	11 	.1 	1 	: 	= 	• 	,or. ! 	„, 7., I 	i 

.. 	. ti -' 
•:::.;1;:.•:•.•• 

', 	E 	3; 	r9iDemsoN 	' y.s-rgtrr =. s,--.----...-- 
G . 

HERNDON 
ANNEX 

1-1no -1 	g! n 	,a; 
..- 	 ' e 	?:, 	̀:4----E, ''''''''- "̀-----1 	1' -. 	..--- 	3 	' 

. 	1 
PT 21?.??"''''''' 	—PF- . 	el ' 	. .0.&•....CT. 	. 	n 	:Z S 	: 	5' 	MNC71:10. 	." 	/1 

: sow - n 	. ..--I 	, 	i 
!Nu 	rnz 	_ 
100....4L- . - .1. 	, • 	• • - ,-------,.--.. i—E 	-  I ;1 	, • 	* 	cg • : 	. 	. • - 	..r 	L 2 	O.CZAI 	s 	L 	n 

. a. 	a •• ,, i 	' 	•D . 	O.., 	.ztl_.• ••• 55 • 	r-- 	. 	- 	.5 	 ORLAN 
Md. I 	• 	t g ,--; 4--- 	.. IL.._• g x_. 22_, [I,. • 	' 	edg 11.22 1 

• I.,---;--7:-.:. 	'-' 	I 	C • 	.2 • ' 	g a 	■ 	. 	,,.., ---i-1 	 I 	,, 	EXECUTIVE 	-..1 	-.J 
--- 	 :. 	 .._. . - 	sr" 	P. 	••• 	

io   
_...,..,--_—___I 	...5?:!-.: 	, 	..,_ oirks... 

	

IL•sn's..- fl---f r : t 	..`n- 	g.- EL"''':_l 	,, . !_..t. 	̀ 	 . 
•kiP_ n ,-.-!'.,..•.... 	--,,,',....4-c!4 ! 	r 	.- = 	5 .......5 ..., 	i 5 	; 	APPROXIMATE SCALE IN MILES: 	.4.0  . 	_, 	- ...-, km. 

SOURCE AAA MAP OF ORLANDO, FLORIDA, 	o 	 1/2 	 1 MILE 
1994-1995 EDITION. 

FIGURE 9-3 

MAIN BASE AREA "C", AND HERNDON ANNEX 
SECONDARY HOSPITAL ROUTES 

___ 
.0110

4

_ 
fi/p 	%, 

% 	,0, 

	

4 	:7-11 7,1 
--Ar.---1 	Q, 

	

III
,- 	+ 	-- 

	

.. 	...... 	e 
I ,

41„ ' 	11401Y. 

HEALTH AND SAFETY PLAN 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

Nersdv, 940901WEM 

FGB.09.94 	 9-8 



REFERENCES 

ABB Environmental Services, Inc. (ABB-ES), 1992, Documentation Support and Hazard 
Ranking System II Scoring, Naval Training Center, Orlando, Florida: prepared 
for Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENG-
COM) 

ABB-ES, 1994a, BRAG Cleanup Plan (BCP), 1994, 90 Percent Completion Draft BRAG 
Cleanup Plan, Naval Training Center, Orlando, Florida: 	prepared for 
SOUTHNAVFACENGCOM. 

ABB-ES, 1994b, Final Draft Environmental Baseline Survey (EBS), Naval Training 
Center, Orlando, Florida: prepared for SOUTHNAVFACENGCOM. 

C.C. Johnson & Associates, Inc., 1985, Initial Assessment Study of Naval Training 
Center Orlando, Florida: prepared for Naval Energy and Environmental Support 
Activity (NEESA), Port Hueneme, California, September 1985. 

Geraghty & Miller, 1986, Verification Study, Assessment of Potential Soil and 
Ground-Water Contamination at Naval Training Center, Orlando, Florida: 
prepared for SOUTHNAVFACENGCOM, December 1986. 

U.S. Geological Survey, 1980, Map of Orlando East, FL Quadrangle: 7.5 Minute 
Series (Topographic), Reston, Virginia. 

NTC_HSP 
FGB.10.94 
	

Ref-1 



JOB SAFETY & HEALTH 
PROTECTION 

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: 

EMPLOYERS 
emp oyers must urnis t 	p oyees emp oyment an a p ace 

of employment 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 
the Act. 

EMPLOYEES 
mp oyees must comp y wit a occupationa sa ety an. ea t 

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 Safety and Health Officers conduct 
jobsite inspections to help ensure compliance with the Act. 

INSPECTION 
e • ct requires t at a representative o t e emp oyer an a 

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 
workplace. 

COMPLAINT 
mp oyees or t eir representatives ave t e n. t to i e a comp aint 

with the nearest OSHA office 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 otherwise exercising their rights under the Act. 

Employees who believe they have been discriminated against 
may file a complaint with their nearest OSHA office within 30 days 
of the alleged discriminatory action. 

CITATION 
upon inspection II 	e ieves an emp oyer as vio ate. t e • ct, 

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.  

civi p na ties against emp oyers 
of up to $7,000 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 
$7,000. 

There are also provisions for criminal penalties. Any willful 
violation resulting in the death of any employee, upon conviction, 
is punishable by a fine of up to $250,000 (or $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 $10,000 or up to six months 
in jail or both. 

VOLUNTARY ACTIVITY 
,1  1 e prove • ing pena ties 	awns, t e ct a so encourages 
efforts by labor and 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 this nature. 

0511A 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 
other sources for health such as training. 

VOLUNTARY ACTIVITY 
ree assistance in is e t 	n. correcting azar. s an in 

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. 

POSTING INSTRUCTIONS 
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)(1) employers must post this notice (or facsimile) in a 
conspicuous place where notices to employees are customarily 
posted. 

PROPOSED PENALTY 
e • ct provi es or man.  

More Information Atlanta, Georgia (404) 347-3573 Washington, D.C. 
Additional 	information 	and Boston, Massachusetts (617) 565-7164 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) 844-3061 
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) 596-1201 U.S. Department of Labor 
in the following locations: San Francisco, California (415) 744-6670 Occupational Safety and Health Administration 

Seattle, Washington (206) 442-5930 

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health 
emergencies, such as toxic waste in the workplace, call OSHA's 24-hour hotline: 1-800-321-0SHA. 


