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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 generic HASP developed under 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 Regulations (CFR) 
1910.120. As such, this HASP addresses activities associated with field 
operations for the Contamination Assessment (CA) at Building 460 and Building 
1587, Naval Station (NAVSTA) Mayport, Mayport, Florida. Compliance with this 
HASP is required for all ABB Environmental Services, Inc. (ABB-ES), personnel, 
contractor personnel, and third parties entering the site. 

1.2 PROJECT PERSONNEL. 

1.2.1 Task Order Manager The Task Order Manager (TOM) is the individual with 
overall project management responsibilities. Those responsibilities, as they 
relate to health and safety, include provisions 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 during the project. 

1.2.2 Field Operations Leader The Field Operations Leader (FOL) is either the 
project Technical Lead (TL) or the TOM's designee who is onsite and has vested 
authority to carry out day-to-day site operations, including interfacing with the 
site Health and Safety Officer (HSO). 

1. 2. 3 Health and Safety Officer The Health and Safety Officer (HSO) for 
Building 460 and Building 1587 has been designated by the TOM with concurrence 
of the Health and Safety Supervisor (HSS) or Health and Safety Manager (HSM). 
The HSO will have at least an indirect line of reporting to the HSM through the 
HSS for the duration of this assignment as project HSO. The HSO is responsible 
for developing and implementing this site-specific HASP in accordance with the 
CLEAN HASP. 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 the site 
in response to health and safety issues. The HSO, in consultation with the HSS 
or HSM, is responsible for updating and modifying this HASP as site or 
environmental conditions change. 

1.3 TRAINING. Training is defined under the CLEAN HASP, and all personnel 
entering potentially contaminated areas at Building 460 and Building 1587 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., downrange). Refer to Chapter 3.0 
of the CLEAN HASP for additional 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 generic HASP. 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., downrange). Refer 
to Chapter 4.0 of the CLEAN HASP for additional information. 

B4601587.HSP 
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2.0 FACILITY SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. Building 460 and Building 1587 are located 
at NAVSTA Mayport, Mayport, Duval County, Florida. The base is located about 15 
miles east-northeast of downtown Jacksonville, Florida (see Figure 2-1). The 
Naval Station was established in 1942 on approximately 700 acres of land. The 
original mission of the station included use of patrol craft and target and 
rescue boats. Today NAVSTA Mayport is primarily involved in intermediate level 
maintenance of equipment, ships, and aircraft, and also houses other support 
units assigned to that part of the Second Fleet stationed at the facility. 

2.2 SITE HISTORY AND LAYOUT. 

2.2.1 Building 460 Building 460 is located in the northeast area of NAVSTA 
Mayport, east-southeast of the turning basin and west of Baltimore Street. The 
area adjacent to Building 460 includes baseball fields to the west, the base 
chapel to the east, and the base clinic to the south. Water lines and a 110-volt 
(V) electric power line are located underground near the site. 

On March 24, 1994, petroleum contamination was discovered during excavation and 
removal of Tank 460 and Tank 460G. Tank 460 was a 1,000-gallon coated steel 
underground storage tank (UST) that contained No. 2 heating oil and diesel fuel. 
The tank was installed in 1970. The tank leak was reportedly due to several 
areas of corrosion. The quantity of heating oil or diesel fuel released from the 
tank is unknown. 

Tank 460G was a 1, 000- gallon steel UST that contained diesel fuel. Tank 460G was 
an emergency generator tank located next to Building 460. A Discharge Reporting 
Form and Closure Assessment Form were submitted to the City of Jacksonville, 
Water Quality Division, on March 24, 1994, and May 2, 1994, respectively. 

As an Initial Remedial Action (IRA), V & W Construction & Service Company removed 
approximately 230 cubic yards of contaminated soil in accordance with Chapter 62-
770, Florida Administrative Code (FAG). According to Navy personnel, free 
product was visible in the excavation after Tank 460 and Tank 460G were removed. 
Soil samples were collected from the excavation during the tank removals. A 
total of seven soil samples were collected from various locations in the 
excavation for laboratory analysis. The soil samples were analyzed for USEPA 
Methods 5030/8021 for volatile organic aromatics (VOAs), USEPA Method 9073 for 
total recoverable petroleum hydrocarbons (TRPH), and USEPA Methods 1311/6010 and 
1311/7471 for Toxicity Characteristic Leaching Procedure (TCLP) of the 8 Resource 
Conservation and Recovery Act (RCRA) metals (arsenic, barium, cadmium, chromium, 
lead, mercury, selenium, and silver). 

TRPH concentrations in all seven soil samples exceeded the State regulatory 
standard of 10 parts per million (ppm). 

2.2.2 Building 1587 Building 1587 is located in the northeast area of NAVSTA 
Mayport, east of the Mayport turning basin and west of Baltimore Street. 
Building 1587 is a housing complex for Navy personnel. The area adjacent to 
Building 1587 includes a baseball field and track to the west, a parking area to 
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the east, and Building 1586 to the south. Water lines and a 110-V electric power 
line are located underground at the site. 

The UST at Building 1587 was installed in 1985 and contains No. 2 fuel oil which 
is used to heat the building. The UST is asphalt-coated steel and has a capacity 
of 4, 000 gallons. Petrolewn contamination was discovered by a contractor 
attempting to install cathodic protection on the UST. Visible soil staining was 
discovered on the walls of the excavation when the UST was uncovered. Work to 
install the cathodic protection was stopped and the tank was taken out of 
service. A temporary aboveground mobile storage tank was placed approximately 
50 feet from Building 1587 to provide fuel for heating until Tank 1587 is 
repaired or replaced. Plastic sheeting and sandbags have been placed around the 
mobile tank to form a containment dike. 

2. 3 SCOPE OF WORK (WORKPLAN). ABB-ES will conduct a CA at the sites to evaluate 
the horizontal and vertical extent of potential petrolewn contamination in soil 
and groundwater. The field investigation at Building 460 will consist of the 
installation and sampling of approximately 20 soil borings, 7 permanent shallow 
monitoring wells, and 1 permanent deep monitoring well. 

The field investigation at Building 1587 will consist of the installation and 
sampling of approximately 30 soil borings, 11 permanent shallow monitoring wells, 
and 1 permanent deep monitoring well. 
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3.0 HAZARD ANALYSIS 

3.1 INVASIVE SAMPLING. Invasive sampling at Building 460 and Building 1587 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 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 increasing levels of personal protection. 

Contamination of soil and groundwater at the site may have occurred from reported 
spillage of petroleum products associated with the operation and maintenance 
activities at the site. The purpose of this field investigation 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, or absorption through the skin. 
All efforts must be taken to implement use of safe personal work practices, 
personal protective equipment (PPE), and decontamination procedures. 

3.2 SITE RISKS. The following health and safety hazards may be encountered at 
Building 460 and Building 1587 sites. 

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 site, along with established 
exposure limits for those substances, are listed in Table 3-1. 

3.2.2 Safety Hazards Safety hazards include those hazards that personnel may 
be exposed to that are unrelated to the contaminants of concern: 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 and other heavy equipment. During hot days, personnel 
should increase fluid intake and take care to avoid overheating and symptoms 
related to heat stress. 

Lifting of heavy objects must 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 Building 460 and Building 1587 must be obtained. 
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Table 3-1 
Contaminants of Concern 

Site-Specific Health and Safety Plan 
Building 460 and Building 1587 

NAVSTA Mayport, Mayport, Aorida 

Approximate 
OSHA Per-

Threshold 
Chemical Odor Threshold 

missible 
Limit Value 

Physical 

(ppm) 
Exposure 

(ppm) 
Characteristics 

Limit 

Benzene 4.7 1 1 Colorless to 
light yellow 
liquid; pleas-
ant aromatic 
odor. 

Ethylben- 140 100 100 Colorless 
zene liquid; 

gasoline like 
odor. 

Toluene 0.17 100 50 Colorless 
liquid; 
pleasant 
aromatic odor. 

Xylene 0.05 100 100 Colorless 
liquid; 
aromatic odor. 

Naphtha- - 10 10 Colorless to 
lene brown solid 

with an odor of 
mothballs. 

Notes: ppm = parts per million. 
OSHA = Occupational Safety and Health Administration. 
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Dermal Toxicity Remarks 

Moderate skin Inhalation of large 
irritant. amounts attacks cen-

tral nervous system; 
chronic poisoning 
may cause leukemia 
andjor decreases 
circulating levels of 
blood cells. 

Moderate skin Liquid blisters skin; 
irritant. inhalation results in 

dizziness and de-
pression. 

Mild skin irritant. Ingestion or aspira-
tion can cause pui-
monary edema and 
depressed respira-
tion. 

Moderate skin Inhalation causes 
irritant. headache and dizzi-

ness; vapors irritate 
eyes; can be fatal if 
ingested. 

Moderate skin irri- Inhalation causes 
tant. headache and confu-

sion; vapors irritate 
eyes. 



3.2.3 Conclusions and Risk Assessment Based on available information (nature 
of the work, potential on-site 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 maintained. 

3.3 PROTECTIVE MEASURES. The following protective measures will be used at the 
site. 

3. 3.1 Engineering Controls (General) When needed, engineering controls (e. g., 
fans to blow volatilized chemicals away from the work area) will be used. 

3.3.2 Levels of Protection (General) The initial level of petroleum will be 
a Level D work uniform. Level D protection should only be used when the 
atmosphere contains no known hazard, 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, 
steel-toed work boots, and protective gloves. A TyvekN suit may be worn. When 
invasive work is being conducted, safety glasses or goggles will be worn. When 
working around heavy equipment, such as a drill rig, a hard hat will be worn. 
Hearing protection should be worn when working in the vicinity of the drill rig 
and near the flight line. 

The following upgrade/downgrade action levels will be used at the site. 

Level D is acceptable if: 

OVA reads ~background at the source (i.e., split spoon) and 
benzene 0.5/c Drager tube reads < 0.5 ppm. 

Modified Level D (includes TyvekN) is required if: 

FID reads > background at the source and 
benzene 0.5/c Drager tube reads < 0.5 ppm. 

Level C is required if: 

FID reads between 25 and 170 ppm, and/or 
benzene 0.5/c Drager tube reads between 0.5 and 50 ppm. 

Level B is required if: 

FID reads ~ 170 ppm, and/or 
benzene 0.5/c Drager tube reads~ 50 ppm, and 
LEL/02 meter reads~ 19.5 percent. 

In addition, if the LEL reads~ 10 percent, use non-sparking tools. If the LEL 
reads ~ 20 percent, stop work, evacuate the site, and contact the HSO or HSM. 

3.4 MONITORING (GENERAL). It is intended that real-time monitoring instrumenta
tion will be used to monitor the work environment in order to provide the 
appropriate level of protection for the site team. 
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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 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 Draeger 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 II~ 

2. Drager Tube: 
• benzene 0.5/c 

3. LEL/02 Meter 

3. 4. 2 Personal Monitoring (General) Personnel monitoring will not be conducted 
at the site to evaluate the exposure to the high risk worker. 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 Building 460 and Building 1587 sites are attached. 
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LEAD Pb 

PHYSICAL AND CHEMICAL DESCRIPTION 

USES 

TOXICITY IN WATER 

CLASSIFICATION 

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

Lead is used in electroplating, radiation pro
tection devices, plastics, electronic equip
ment, storage batteries, gasoline anti-knock 
additives, and pigments. 

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

The toxic effects of lead on aquatic organ
isms is strongly dependent on the water 
hardness. To protect freshwater aquatic life 
at hardnesses of 50, 100, and 200 mg!l as 
CaC03 , the concentrations of lead should not 
exceed 0.75, 3.8, and 20pg/l, respectively. 
To protect saltwater life, lead should not ex
ceed 25 pg/1. (EPA, 1979). 

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



BENZENE BNZ 

Common Symptomo Watery liquid Gaaoli~ika odor 

Benzol 
Benz ole 

Floato on water. Flammable. Irritating vapor ia produced. 
Freezing pointlo 42°F. 

Avoid contact with Pquid and vapor. K- people -ay. 
w- goggleo and oelf-contained breothing apparatuo. 
Shut off ignition aourceo end call fire department. 
Stop diacharge If pouible. 
Stay upwind and uoe water opray to "knock down" vapor. 
loolate and rwnove dlacharged material. 
Notify local heolth and pollution control agencieo. 

Fire 

FLAMMABLE. 
Fluhbeok along vapor trail may ooo ... 
Vapor may uploda If Ignited In on enoloud ar ... 
Wear goggleo and oelf-contained breothing apparatuo. 
Extinguioh with dry chwnlcal, foam, or carbon dioxide. 
Water may be ineffective on fire. 
Cool expoaed container~~ with watw. 

CALl FOR MEDICAL AID. 

VAPOR 
Irritating to •v••· noaa. and throat. 
If inhaled. win cauoe hoedecho, difficult breathing. or lo11 of 

oonaoiou.nel8. 
Move to freeh air. 

Exposure 

tf breetnlng t'\aa atopped, gjye artiftC~I reepiration. 
If breathing lo difficult, give oxygen. 

UOUID 
Irritating to akin and •v••· .c. 
Harmful If owellowed. 
Remove contamiMted clothing and at-.oe.. 
Fluoh affected area with plenty of water. 
IF IN EYES, hold eyeHdo open and fluoh with plenty of water. 
IF SWALLOWED ond victim ia CONSCIOUS, Nve victim drink 

water or milk. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
May be dangeroUI if it enter1 wat• intake~. 

Water 
Pollution Notify local health and wildlife otficiala. 

Notify operatora of nurby water intak•. 

1. RESPONSE TO DISCHARGE 

!Sao Rooponoo Methodo Handbook) 
laeue warning-high flammability 
Restrict acces1 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Claoo: Aromotic 
Hydrocarbon 

3.2 Formula: C&He 
3.3 IMO/UN Dooignetion: 3.211 1 14 
3.4 DOTIDNo.: 1114 
3.6 CAS Rogiotry No.: 71 ·43·2 

2. LABEL 

2.1 Category: Flammable liquid 
2.2 Clan: 3 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phyaicol Illite lao ohippod): Liquid 
4.2 Color: Colode:tt 
4.3 Odor: A.romatic; rather plea.a.ant 

aromatic odor; cl'\erac~eristic 
odor 

6. HEALTH HAZARDS 

6.1 Peraonal Protective Equipment: Hydrocarbon vapor c.anister, aupplied air or • 
hote meek.; hydroc.arbon-ir-..oluble rubber or plesttc glov•; chemica! 
gogg\M or f1ce tplath thield; hydrourbon-tn.oluble erpon auch •• 
neoprene. 

6.2 Symptome Following Expoture: Dizzineat, excitJtion, pallor, followed by 
fluahing, weakneat, headache, breathle:ttnen, chest eon~triction. Coma 
and poatible death. 

6.3 Treatment of Expoeura: SKIN; fluth with weter followed by eoap and water: 
remove contamineted clothing and waah tk.il'\. EYES: fluah with plet"''ty of 
water until irritation tubeidee. INHALATION: remove from ec:poaure 
immediately. Calla phyaicien, IF breathing it irregular or atopped, etart 
re:tuscitation, adminitter oxygen. 

6.4 Threohold Umit Value: 10 ppm 
6.6 Short Term Inhalation Limilll: 76 ppm for 30 mit\. 
6.6 Toxicity by lngeotion: Grade 3; LD&c " 60 to 600 mg/kg 
6. 7 Late Toxicity: Leukemia 
6.8 Vapor IGasl Irritant Cheracteria'dcs: If pr•ent in high concentretiorw, vapora 

mey cause irritation of eyet or re:tpiretory tyttem. The effect ia 
temporary. 

6.1 Uquid or Solid Irritant Characteristic•: Minimum hazard, If tpilled on clotl'\ing 
end allowed to remain, may ceu.e amertinc and reddening of the ak.in. 

6.10 Odor Threohold: 4.68 ppm 
6.1 1 IDLH Value: 2.000 ppm 

8.1 
8.2 

8.3 

6.4 

8.& 

8.8 

8.7 
8.8 
8.8 
8.10 

1.11 

1.12 

7.1 

7.2 

7.3 
7.4 

7.1 
7.1 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

8.1 

11.2 
9.3 

11.4 

8. FIRE HAZARDS 

Fluh Point: 12 •F C.C. 
Flommoble Umlto In Air: 1.3"• 

'·'" Fire Extlng.-ohing Agento: Dry 
chemiclll, foam, or carbon 
dioxide 

Rro Exting.-ohing Agentl Not to 
be Uoed: Water moy be 

Ineffective 
Speoiol Hazordo of Combuotion 
Producto: Not pertinent 
Behovlor In Flro: Vapor lo heavier 

than air ond may tr8Vol 
corwtderable dietance to • 
eo..-ce of Ignition and f18oh 
beck 

Ignition Tomparatura: 1087"F 
Electriool Hazard: Cl011 I,Group D 
Burning Rete: 6.0 mm/min 
Adiabatic Flamo T emparoture: 

Doto not 8\/allable 
Stoichlomotrlo Air to Fuel Redo: 

Oato not lfllollable 
Rema Temperature: Data not 

lfllallable 

7. CHEMICAL REACTIVITY 

Reectivity with Water: No 
reaction 

Reactivity with Common 
Material1: No reaction 
SWI>IIity During Tranoport: Stable 
Neutralizing Agenta for Aoido and 
Ceuetic1: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Moler Ratio !Roactent to 
Product): Date not .vaileble 
Reactivity Group: 32 

8. WATEJI POLLUTION 

Aque~c Toxicity: 
6 ppm/6 hr/minnownethal/ 

diatilled water 
20 ppm/24 hr/ounfioh/TL~/top 
wat• 

Wotorfowl Toxicity: Data not 
available 

Biolog;col Oxygen Demond 
IBODl: 1 .2 lbnb, 10 dayo 
Food Concentration Potential: 

None 

8. SHIPPING INFORMATION 

Gradet of Purity: 
lnc:luatrial pure ••••••• 99 +% 
Thiophene-free ••.••• 99 + % 
Nitration • • • • • • • • • • • 99 + " 
lnduetriol 80% ••••••• B6 +" 
Reagent •••••••.••• 99 +% 

Storage Temperatura: Open 
Inert Atmoaphare: No 

requirement 
Venting: Pre11ure-vacuum 

1 D. HAZARD AUESSMENT CODE 
IS.. Hazord Aueooment Hondbook) 

A·T·U·V·W 

1,. HAZARD CLASSIFICAnONS 

1 1.1 Codo of Federal Regulotlona: 
Flammable liquid 

1 1 .2 NAB Hazard Rating for Built 
Woter Tranoponation: 

Cotegory Rating 
Fire ................. 3 
Health 

Vapor Irritant • • • • • • • 1 
Liquid or Solid Irritant • 1 
Poiaorw •••••••••• 3 

Water Pollution 
Human T ox icily • • • • • 3 
Aquatic Toxicity • • • • 1 
Aeothetic Affect • • • • 3 

Reactivity 
Other Chwnlcahl • • • • 2 
Water •••••••••••• 1 
Self Reaction .. .. .. • 0 

1 1 .3 NFPA Hazord Cluoific.ation: 
C•tegory Cl .. aifioation 

Health Hazard IBiue) 2 
Flammobllity IRed) • • • • • • • 3 
Reactivity (Yellow) • • • • • • • 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

1 2.1 Phyoicel State at 1 li • C ond 1 
etm: Uquid 

12.2 Molecular Weight: 78.11 
1 2.3 Bolling Point ot 1 etm: 

176"F • 80.1"C • 363.3"K 
12.4 Freezing Point: 

42.0°F • 6.6"C • 278.7"K 
12.6 Critiool Temperature: 

662.o•F. 2ee.8•c • 
662.1 •K 

12.1 Critical Proooure: 
710 poio • 48.3 otm • 4.88 
MNim' 

1 2. 7 Specific Gravity: 
0.878 at 20°C 1\iqu;dl 

12.8 Liquid Surface Tenaion: 
28.9 dyneo/cm • 0.289 N/m 
ot 20°C 

12.8 Uquid Water lntarfeoial Tanaion: 
36 dyneo/cm • 0.036 N/m ot 
20•c 

1 2. 1 0 Vepor !Goo) Specific Gravity: 
2.7 

1 2.1 1 Rat:io of Specific Heau of Vapor 
IGaol: 1 .061 

1 2.1 2 Latent Heat of Vaporization: 
169 Btullb • 94.1 cal/g • 
3.94 X 10' Jlkg 

12.13 Heat of Cornbuotion: -17,460 
Btunb • -8688 cal/g • 
-406.0 X 1 0' Jlkg 

12.14 Heat of Dooompoaition: Not 
pertinent 

1 2. 1 6 Heat of Solution: Not pertinent 
1 2. 1 8 Hoot of Polymerization: Not 

pertinent 
12.26 Hoot of Fuaion: 30.46 callg 
12.21 Limiting Value: Data not 

available 
12.27 Reid Vopor Preooure: 3.22 poia 

NOTES 
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BNZ BENZENE 

12.17 12.11 12.11 12.20 
SATURATED UOUID DENSITY UQUID HEAT CAPAICTY UOUID THERMAL CONDUCTIVITY UOUID 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 

--·.'1:;· 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 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pounds ;=er Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (deg•ees F) square in:h (degrees F) cubic foot (degrees F) unit per pound-F 

77.02 .180 50 .6E1 so .01258 0 .204 
60 1.171 60 .01639 25 .219 
70 1.525 70 .02109 50 .234 
eo 1.se; 80 .02681 75 .248 
so 2.5~7 90 .03371 100 .261 

100 3.227 100 .04196 125 .275 
110 4.0~9 110 .05172 150 .288 
120 5.023 120 .06317 175 .301 
130 6.2C1 130 .07652 200 .313 
140 7.577 140 .09194 225 .325 
150 9.1e7 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 
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CRO o· CRESOL 

12.17 12.11 12.11 12.20 : SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature 
unit-inch per hour· Centipoise 

(degrees F) loot (degrees F) per pound..f (degrees F) square foot-F (degrees F) 

70 65.459 20 555 90 1.055 104 4.490 
75 65.235 95 1.052 105 4.380 
80 65.025 100 1.050 108 4.270 
85 64.829 105 1.047 107 4.160 
90 64.643 110 1.045 108 4.050 
95 64.468 . 115 1.042 109 3.940 
100 64.301 120 1.040 110 3.830 
105 64.141 125 1.037 111 3.720 
110 63.991 130 1.035 112 3.610 
115 63.846 135 1.032 113 3.500 
120 63.708 140 1.030 

( 

6 

12.21 12.22 12.23 12.24 ; 
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

rt 
Temperature Pounds per 1 00 Temperature Pounds per square Temperatura Pounds per cubic Temperatura British thermal unit 
(degrees F) pounds of water (degrees F) inch (degrees F) foot (estimate) (degrees F) per pound-F 

I M 100 .020 90 .00024 eo .290 
I 120 .048 95 .00030 100 .298 
s 140 .101 100 .00037 120 .306 
c 160 .192 105 .00044 140 .315 
I 180 340 110 .00053 160 .323 
B 200 .568 115 .00063 180 .331 
L 220 .899 120 .00074 200 .339 
E 240 1.370 125 .00087 220 .347 

260 2.018 130 .00101 240 .355 
280 2.890 260 .363 
300 4.038 280 .371 

> 320 5.518 300 .379 I 
340 7.401 320 .387 
360 9.761 340 .395 

360 .403 
380 .411 
400 .420 
420 .428 
440 .436 
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EDB ETHYLENE DIBROMIDE 

-
12.17 12.11 12.11 12.20 

SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

Temperature Pounds per cubic Temperature British lhermallrit Temperature British thermal Temperature 
(. 

unit-inch per hour- Centipoise 
(degrees F) foot (degrees F) per pound-F (degrees F) square foot-F (degrees F) 

55 135.900 60 .173 50 .776 60 1.818 
60 135.900 70 .173 55 .771 70 1.676 
65 135.900 80 .174 60 .767 80 1.541 
70 135.799 90 .174 65 .763 90 1.436 
75 135.799 100 .175 70 .758 100 1.335 
80 135.699 110 .175 75 .754 110 1.244 
e5 135.699 120 .176 80 .750 120 1.162 
90 135.699 130 .178 e5 .745 130 1.088 
95 135.599 140 .177 90 .741 140 1.021 

100 135.599 150 .178 95 .737 150 .960 
105 135.599 160 .178 100 .732 160 .905 
110 135.500 170 .179 105 .728 170 .854 
115 135.500 180 .179 110 .724 180 .eoe 
120 135.500 190 .180 115 .719 190 .765 

200 .180 120 .715 200 .726 
210 .181 125 .711 210 .690 

130 .708 
135 .702 
140 .698 
145 .693 . 150 .689 

' r 12..21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY " 

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

77.02 .270 60 .155 60 .00521 0 .100 
70 .209 70 .00690 25 .103 
eo .279 eo .00904 50 .105 
90 .368 90 .01172 75 .108 

100 .4e1 100 .01504 100 .111 
110 .623 110 .01914 125 .113 
120 .799 120 .02414 150 .116 
130 1.01e 130 .03020 175 .118 
140 1.2e5 140 .03749 200 .121 
150 1.609 150 .04620 225 .123 
160 2.002 160 .05653 250 .126 

> 170 2.473 170 .06872 275 .12e 
180 3.034 1eO .Oe301 300 .130 
190 3.700 190 .09966 325 .132 
200 4.484 200 .11900 350 .135 
210 5.404 210 .14120 375 .137 
220 6.476 220 .16680 400 .139 
230 7.722 230 .19590 425 .141 
240 9.160 240 .22910 450 .143 
250 10.e10 250 .26670 475 .145 
260 12.710 260 .30900 500 .147 
270 14.e7o 270 .35660 525 .149 
280 17.320 2eO .409eO 550 .150 
290 

I 
20.100 290 .46910 575 .152 

300 

I 
23.220 300 .53500 600 .154 



ETHYLBENZENE 

Common Symptoma 

Phenylettwne 

Liquid Colorlea Sw-. gaooline-like 
odor 

EB Floota on wet«. Flammable, irrltoting vapor ia produced. 

Avoid cOntact with liquid and vapor. 
w- gogglea, Hll-<:ontained breathing apparatua, and rubb« cwerclothing 

Gncluding glovea). 
Shut off ignition aourcea and call fire d-rtment. 
Stop diactlorge If -alble. Keep people away. 
Stay upwind and uae wat« apray to "knock down" vapor. 
laolate and r«nove diactwrged material. 
Notify local health and pollution control agenciea. 

Fire 

FLAMMABLE 
Flaahbaok elonq vapor trail may ooour. 
Vapor may explode lllgnitod In.., anoloaod arae. 
Wear gogglea, eeii-<:Ontoined breathing apparatua and rubb« 

overclotlling Gncluding gloveal. 
Extlnguiah with dry chemie~~l, foam, or c.rbon dioxide. 
Wat« may be Ineffective on lire. 
Cook expoaed containera with water. 

CAU. FOR MEDICAL AID. 

VAPOR 
lrritadno to •v••· 1'1081, end throaL 
II inhelad, wiU ceUH cbzinaaa end/or dlfic.Jt breathing. 
Move to fr•h air. 
If breathing hal atopped, give artificial reapiration. 
If breathing ia difficult, give oxygen. 

UOUID 
Exposure WiU burn akin end eyea. 

Hermi.J II awellowed. 
Remove contaminated clothing and 1hoea. 
Fluoh affected ereaa with plenty of water. 
IF IN EYES, hold eyolido open and lluah with plenty of watw, 
IF SWAL.l.OWED and victim io CONSCIOUS, have victim drink 

water or milk.. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouling to ahoreline. 

Water 
Pollution 

Mey be dangerous if It entera water intakaa. 

Notify local health and wildlife otficia\1. 
Notify operator• of nearby wat• intak.ea. 

1. RE.SPONSE TO DISCHARGE 2. LABEL 

!Sao Raoponoe Methode Handbook) 
Mechanical containment 
Shouid be removed 

2.1 Category: Flammable liqU:d 
2.2 Cleso: 3 

Chemical and pMy1ical treatment 

3. CHEMICAL DE.SIGNATIONS 4. OB.SERVABLE CHARACTERISTICS 

3.1 CG Compatibility Cion: Aromatic 4.1 Phyoicel State leo ahippedl: 
Hydrocatbon LiQuid 

3.2 Fonm~o: CoHsCH2CH3 4.2 Color: Colorlesa 
3.3 IMO/UN Designation: 3.3/1176 4.3 Odor: Aromatic 
3.4 DOT 10 No.: 1 17& 
3.& CAS Rag;stry No.: 100·41-4 

&.1 

&.2 

&.3 

&.4 
&.& 
&.8 
&.7 
&.8 

&.9 

&.10 
&.11 

&. HEALTH HAZARDS 

Pereonal Protective Equipment: Self~ontainecl breathing apparatUI; u~e~y 
gogglea. 

Symptom I Following Expoaure: Inhalation may ~uae irritation of noae, · 
dizzine ... depre~aion. Moderate irritation of eye with corneal injury pouible. 
Irritates akin and may cause bliatere. 
Treatment of Expoaure: INHALATtON: If ill effecta occur, remove to fresh air, 

keep him warm and quiet, and get medical help promptly; if breathinc; •tope, 
give artificial respiration. INGESTION: induce vomiting only upon pMy11cian'a 
approval; material in lung may ceuse chemical pneumonia. SKIN AND EYES: 
promptly fiUIM with plenty of water {1 6 min. for eyea) and get medical 
atte..,tion; remove and waah contaminated clothing before reUie. 

Thraohold Umit Value: 100 ppm 
Short Term Inhalation Umiu: 200 ppm for 30 min. 
Toxicity by Ingestion: Grade 2; ~o • O.ti to & g/kg Irati 
Late Toxicity: Data not available 
Vapor tGa1) hri,ant Charac,eriatic•: Vapora c.euae moderate irrit•,ion auch that 

peraonnel will find higM concentrationa unpleaaant. The effect ia \empo,ary. 
Uquid or Solid lrri,ant Characteriatica: CeUiel 1marting of the akin and firat· 
degree burm on ahort expoaure; may caute aecondary burnt on long expoaure. 
Odor Throohold: 140 ppm 
IDLH Velua: 2,000 ppm 

8.1 

1.2 

1.~ 

1.4 

1.& 

1.1 

1.7 
8.8 
1.8 
1.10 

8.11 

8.12 

7.1 

7.2 

7.3 

7.4 

7.& 
7.1 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 

9.2 
11.3 

11.4 

I. FIRE HAZARDS 

Fleah Point: BO"F O.C.; 
ti9"F. c.c. 

Fl«nmoble Umlta In Air: 1 .0"· 
6.7" 

Fire Exdng.Johlng Aoanta: 
Fo«n !moot offectlve), wat• 
log, carbon dioxide or dry 
chemical. 

Fire Exting.Johlng Aganta Not to 
ba Uoad: Not pertinent 
Spooiel Hezerdo of Combuodon 
Procluota: Irritating vapora are 
o--ated when heated. 

Bahevior In Fire: Vapor lo heavier 
thM air and may travel 
conoidwable diatonce to tho 
aourca of Ignition and llaah 
back.. 

Ignition Temperature: 860°F 
Elactrioel Hazard: Not pertinent 
Burning Rate: ti .8 mm/min. 
Adebotio Flome Tompareture: 

Data not available 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Ram• Temperature: D•ta not 

available 

7. CHEMICAL REACTIVITY 

Reectivity with Water: No 
reaction 

Reactivity with Common 
Materiela: No reaction 
Stability During Trenoport: 

Stable 

~=:~·c:_~nt!o;~,!:!t Aoidl and 
Polymerization: Not pertinent 
Inhibitor of Polymerization; Not 

t/:.'t&::o IReactent to 
Productl: Data not available 
Reactivity Group: 32 

8. WATER POU.UTION 

Aquetio Toxicity: 29 ppm/96 hr/ 
bluegiii/TL!freah wat« 

Waterfowl Toxicity: Data not 
available 

Biological Oxygen Demand 
!BOD): 2.8% ltheor.l, 6 daya 
Food Concentration Potential: 

None 

9. SHIPPING INFORMATION 

Gradel of Purity: Reaearch 
grade:99.98%; pure grede: 
99.6%: technical grede: 99.0% 

S'orage Temperature: Ambient 
lnen Atmoaphere: No 

requirement 
Venting: Open lflame arreater) or 
pre~aure-vacuum. 

10, HAZARD ASSE.SSMENT CODE 
IS.. Hazard Aaaa...,....t He...,_, 

A·T·U 

11. HAZARD CLASSIFICATIONS 

1 1,1 Code of Fader• Rag<Jodono: 
Flammable liquid. 

11.2 NAS Hazard Rating tor B.Jk 
Wetar Tranoponation: 

Category Rating 
Fire ................. 3 
Health 

Vapor Irritant., ••••• 2 
Liquid er Solid lrritont , 2 
Poiaorw •••••••••• 2 

Wotw Pollution 
Human Toxicity • • • • • 1 
Aquatic Toxicity ••• , 3 
Aeothetic Affect • • • • 2 

Reactivity 
Othw Chemic.alo • . • • 1 
Wat« ••••••••.••• 0 
Sell Reaction • .. .. .. 0 

11.3 NFPA Hazard Claoollicetfon: 

Hea~tht"J:Z'!rd IBiue~lonificoti~n 
Flammability !Red) • • . • • • • 3 
Reactivity (Y ollowl • • . . • • • 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Phyolcol State et 1 &•c and 1 
atm: Uquid 

12.2 Molae.Jer Weight: 106.17 
12.3 Boiling Point et 1 etm: 

277.2°F • 136.2"C • 
409.4"K 

12.4 Freezing Point: -139•F • 
-s6.o•c • 178•K 

12.& Criticol Temperature: 6ti1 .O•F 
& 343.e•c. 617.1"K 

12.8 Critical Pre11ure: 
623 poia = 36.6 atm • 
3.61 MN/m' 

12.7 Specific Gravity: 
0.867 at 20"C OiQuidl 

12.8 Uquid Surloco Tonoion: 
29.2 dyneo/cm = 0.0292 N/m 
et 20°C 

12.S Uquid We,er ln,erfecial Tanaion: 
36.48 dynea/cm • 0.03648 
N/m at 20"C 

12.10 Vapor IGeo) Specific Gravity: 
Not pertinent 

1 2.1 1 Ratio of Specific Heoto of Vapor 
!Goo): 1.071 

12.1 2 LA'ent Heat of Vaporilation: 
144 Btunb • 80.1 cal/g = 
3.36X1o'Jikg 

12.13 Heat of Combuotion: -17.780 
Btunb • -9877 cal/g • 
-413.6 X 1o' Jlkg 

12.14 Hoot of Decomposition: Not 
portinent 

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

pertinent 
12.2& Hoot of Fuolon: Dato not 

available 
12.26 Umiting Volua: Dato not 

available 
12.27 Reid Vapor Pte11ure: 0.4 p1ia 

NOTES 

JUNE 19e5 



ETB ETHYLBENZENE 

12.17 12.11 12.11 12.20 
SATURATED UQUID DENSITY UOUID HEAT CAPAICTY UOUID THERMAL CONDUCTIVITY UOUID 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 .n4 
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 so .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 .an 
120 .868 
130 .859 
140 .849 
150 .840 
160 .830 

12.21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 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 -3::10 .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 
250 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 .3n 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 .424 

400 .446 
450 .467 
500 .487 
550 .507 
600 .525 
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MNS MINERAL SPIRITS 

12.17 12.11 12.11 12.20 I SATURATED UQUID DENSITY UQUID HEAT CAPACITY UQUID THERMAL CONDUcnVITY UQUID VISCOSITY 

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

so 48.690 10 .433 10 .925 50 9.343 
52 48.690 15 .435 20 .919 52 8.841 
54 48.690 20 .438 30 .914 54 8.370 
56 48.690 25 .440 40 .908 58 7.927 
58 48.690 30 .443 50 .903 58 7.511 
60 48.690 35 .445 60 .897 60 7.119 
62 48.690 40 .448 70 .892 62 6.751 
64 48.690 45 .450 eo .886 64 6.404 
66 48.690 so .453 90 .881 66 6.078 
68 48.690 55 .455 100 .875 68 5.770 
70 48.690 60 .458 110 .869 70 5.481 
72 48.690 65 .460 120 .864 72 5.207 
74 48.690 70 .462 130 .858 74 4.950 
76 48.690 75 .465 140 .853 76 4.707 
78 . 48.690 80 .467 150 .847 78 4.477 
80 48.690 BS .470 160 .842 80 4.260 
82 48.690 90 .472 170 .836 8:! 4.056 
84 48.690 95 .475 180 .831 84 3.862 
86 48.690 100 .477 190 .825 86 3.679 
88 48.690 lOS .480 200 .820 88 3.506 
90 

I 
48.690 . 210 .814 90 3.342 

92 I 48.690 220 .BOB 92 3.187 
94 I 48.690 230 .803 94 3.040 
96 

I 
48.690 240 .797 96 2.901 

98 48.690 250 .792 98 2.770 
100 48.690 260 .786 100 2.645 

12.21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 1 00 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit J 
(degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (degrees F) per pound-F 

I I 90 .094 N N 

I 
N 100 .124 0 0 

I s 110 .163 T T 
0 120 .211 

! L 130 .272 p p 

i u ,40 .347 E E 
I B 150 .440 R R 

L 160 .553 T T 
E 170 .691 I I 

180 .856 N N 
190 1.054 E E 

> 200 1.290 N N 
210 1.569 T T 
220 1.897 
230 2.281 
240 2.728 
250 3.247 
260 3.846 
270 4.535 
280 5.323 
290 6.221 
300 7.241 
310 8.394 
320 9.695 
330 11.160 
340 12.790 



TETRAETHYL LEAD TEL 

Common Symptomo Oily liqwd 

TEL 

Color'-1, but 
g-elly dyed red 

Fruit'! odor 

Lead tetraethYl Sinko In wator. PoioonoUI, llamm~~ble vapor Ia produced. 

AVOID CONTACT WITH UOUID AND VAPOR. K- paople away. 
W- goggleo, oelf-contained breathing apparatUI, and rubbor overclothing. 
Stop diacharge if -ible. 
Call fire department. 
Stay upwind and uae wator opray to 'knock down• vapor. 
loolate and rornove diacharged matori81. 
Notify local health and pollution control agencieo. 

Fire 

Exposure 

Water 
Pollution 

Combuollbla. 
POISONOUS GASSES ARE PRODUCED IN RRE. 
Conblinara may explode In fire. 
Vapor may explode If Ignited in an enclooed erM. 
Wear goggleo, oelf-cont81ned breathing apparatUI, and rubbor 

c:~~o;~O:ir~~nu.J':::";e. or protected location. 
Flood diacharge area with wator. . . 
~~~=~::~o~t~i~:~~~~·· foam, or e~~rbon d1oxiciL 

CALl. FOR MEDICAL AID. 

VAPOR 
POISONOUS IF INHALED OR IF SKIN IS EXPOSED. 
Irritating to •v••· 
Move to fr•h air. 
If breathing n. etopped. g;ve artificial respiration. 

UQUID 
POISONOUS IF SWAU.OWED OR IF SKIN IS EXPOSED. 
Will burn oyu. 
Remove contaminated clothing and enoe.. 
Fluah affected arM with pl.,ty of wet•. 
IF IN EYES, hold eyelido open and fh.111'1 with plenty of wator. 
IF SWALl.OWED and victim io CONSCIOUS, have victim drirW. 

water or milk ancl have victim induce vomiting. 
IF SWAU.OWED and victim io UNCONSCIOUS OR HAVING 

CONVULSIONS, do nothing except •- victim warm. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Mey be dengeroue If It ent•F"' wet•r intak ... 

Notify local health and wildlife otfic;;iala. 
Notify operator• of ne.~~rby water inta!..ea. 

1. RESPONSE TO DISCHARGE 

(Seo Rooponoo Mnhodo Hendbool<l 
lsaue warning-poison. water 

2. LABEL 

2.1 Category: Poiton 
2.2 Cleu: 6 

contamin.nt 
Restrict 8CCMI 
Should be removed 
Chemical and phyeical treatment 

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Cle11: Not 
lit ted 

3.2 Formulo: PbiC3H5l• 
3.3 IMO/UN Dooignotion: 6.1/1649 
3.4 DOT ID No.: 1649 
3.6 CAS Regiotry No.: 78·00.2 

4. OB.SERVJ.BLE CHARACTERISTICS 

4.1 Phyoicol Stato I•• ol>ippodl: uquid 
4.2 Color: Dyed red or other 

di1tinc:tive color. 
4.3 Odor: Swoet 

6. HEALTH HAZARDS 

&. 1 Pertonal Protective Equipment: Organic vapor type c.ani1ter face matk for thort 
periodt; air line Wpe for longer perioda; neopre..-.e-c.oated, liQuid-proof gloves; 
protective goggles or face ehield; white or light~oiored clothing; rubber t~ 
or boota. 

&.2 Symptomt Following Upo.ura: Increased urin.ry Olf..PLit of lead. If a la•;e 
degree of absorption from inhalation or ak.in contact, may ~·~ irwo!""n.:a. 
excitability, delirium. coma, and death. Do not conf..-e w1th 1norgan1c le..d. 

6.3 Treatment of bpoaure: Remove victim from contaminated area and cont..h 
phyaician immediately. INGESTION: induce vomi~ing. SKIN: wMh 
immediately with keroaene or timilar petroleum d1atillate followed by aoa~ and 
water. 

6.4 Threohold Umlt Veluo: 0.1 mg/m' 
6.6 Short Torm lnhelotion Umito: 0.16 mg PBim' for 30 min. 
6.8 Toxicity by lnoewtion: Oral rate LDLD • 17 mglko 
&.7 Late Toxicity: Lead poiaoning 
6.8 Vapor IGet) Irritant Charactariatica: Vaport c.ause 1 alight amarting of the eya. 

or respiratory 1y1tem If present in high coneentratio~. The ef~ect ia 
temporary. 

6.9 Uquid or Solid Irritant Characteriatict: Causes amarti"lQ of the alrJn end fi·st· 
degree burrw on ahort expoaure; may c.aUie aeconda'y burna on long e:;.cpo~ure. 

6.10 Odor Throohold: Dote no! available 
6.1 1 IDLH Voluo: 40 mg/m0 

8.1 

8.2 

e.s 

8.4 

8.& 

6.8 

8.7 

6.8 
6.1 
8.10 

8.11 

8.12 

7.1 

7.2 

7.3 

7.4 

7.6 
7.8 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

8.1 
9.2 
9.3 

9.4 

e. RRE HAZARDS 

Reoh Point: 200°F C.C.; 
281i"F O.C. 

Remmeble Umlu In Air: Data 
not available 

Fire Extinguiohlng Agonu: 
Wet•, foam, dry chemlcel, or 
carbon dioxide. 

Fire Exllnguiohlng Agonu Not to 
be Uood: Not portinent 

Spooiel Haurdo of Combuedon 
Product~: Toxic 11- are 
g.,_ated In fireo. 

S.havlor In Rra: May tD<plode In 
fire. 

Ignition Temperatura: 
Decom- above 230"F 

Eleotrioel Hazard: Not portlnent 
Burning Rata: Dote not available 
Adiebello Fl...,. Tempereturo: 

Data not avalleble. 
Stoiohiomotrio Air to Fuel Redo: 

Data not available 
Flame Temperature: Data not 

evailable 

7. CHEMICAL REACTIVITY 

Rooclivity with Wotor: No 
reaction 

RM.:~!Ta:w~~~m:'me 
metala c.a..e decompoaition. 

Stability During Trenoport: 
Stable below 230°F. At higher 
tempereturee. may deton.te or 
explode when confined. 

Noutrolizing Agonta for Aoido end 
Ceuatica: Not pertinent 

Polymerization: Not pertinent 
lnl>ibitor of Polymorlzodon: Not 

pertinent 
Molar Ratio IRooctant to 

Product): Date not available 
Reactivity Group: Data not 

.vailable 

8. WATER POU.UTION 

Aquetio Toxloity: 0.20 mgn/96 
hr lbluoglllfTI_/freoh water 

Waterfowl T oxioity: Data not 
available 

Biological Oxy gon Demond 
IBOD): Data not aveBoble 

Food Concentration Potential: 
Data not available 

8. SHIPPING INFORMATION 

Gradel of Purity: Technical 
Storeoa Temperature: Ambient 
Inert Avnoephere: No 

requirement 
Ven1ino: Preeaure--vac:uum 

10. HAZARD ASSESSMENT CODE 
IS.. Hezord Aoouomont Hencl>ookl 

A·X·Y 

11. HAZARD CLASSIRCATIONI 

1 1.1 Code of Federal Raguiallono: 
Poleon B 

11.2 NAS Hazard Rating for Buik 
Wotor Tronoponadon: Not 
lieted • 

11.3 NFPA Hezerd Cl .... flcallon: 

He!ft"t:".r.z'!rd IBI.J1~~~~d3n 
Flammability IRedl • • • • • • • 2 
Roactivity (Yellowl ••••••• 3 

12. PHYSICAL AND CHB'wiiCAL 
PROPERTIES 

12.1 Phyoicel Stote at 1 &• C and 1 
em: Uquid 

12.2 Mol ocular Weight: 323.44 
12.3 Boiling Point at 1 etm: 

Oecompotee 
12.4 Freezing Point: 

-216°F • -137°C 
• 136"K 

12.6 Critical Temperature: 
Not pertinent 

12.8 Critical Prenure: 
Not pertinent 

1 2. 7 Specific Gravity: 
1,633 at 20"C (liquid) 

12.8 Uquid Surfeco Tonoion: 
28.6 dyneo/cm • 0.286 N/m 
et leot. 21i"C 

12.8 Uquid Water lnterfecillll Tenaion: 
leot.) 40 dyneo/cm E 0.04 
N/m at 20°C 

12.10 Vopor (G01) Specific Gravity: 
Not pertinent 

1 2. 1 1 Ratio of Specific Hoou ol Vopor 
IGeol: Not pertinent 

12. 1 2 Letent Hlet of VaporizetJon: 
Not pertinent 

12.13 Hoot of Combuotion: leot.) 
-7.870 Btunb • -4,380 
cello • -183X10'Jil<g 

12.14 Hoot of D.oompooition: Not 
pertinent 

12.16 Heat of $olution: Not pertinent 
12.18 Hoot of Polymorizotion: Not 

pertinent 
12.26 Hoot of Fuoion: Dote not 

available 
12.26 Umiting Veluo: Dote not 

available 
12.27 Reid Vepor PreiiUJe: Data not 

available 

NOTES 

JUNE 1965 



TEL TETRAETHYLLEAD 

12.17 1Z. 18 12.11 12.20 
SATURATED UQUID DENSITY UOUID HEAT CAPAICTY UQUID THERMAL CONDUCnVITY UOUID 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 
so 103.099 54 .597 T 32 1.199 
52 102.900 56 .S97 34 1.175 
54 102.799 58 .597 p 36 1.153 
56 102.599 60 .S97 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 
£4 102.000 68 .S97 N 46 1.048 

--- .P6 101.900 70 .597 E 48 1.029 
·"68 101.700 72 .597 N so 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 
64 100.500 88 .597 66 .an 
86 100.400 90 .557• 68 .862 
BS 100.200 92 .597 70 .847 

-- -· 90 100.099 94 .557 72 .833 
52 99.929 96 .557 74 .819 
94 99.780 98 .597 76 .806 
95 99.629 100 .557 78 .7S3 

12.21· 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VIJ'OR PRESSURE SATURATED VAPOR DENSITY 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 in:h (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 .ODS eo .00003 N 
85 .010 85 .00004 E 
90 .012 90 .00005 N 
95 .015 95 .00006 T 

100 .015 100 .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 



TOLUENE 

Common Symptomo 

Toluol 

Color!.~ PleMant odor 

Floato on wotw. Aammablo, irritating vopor lo produced. 
Methylbenzene 
Methyl benzol 

Stop diocherge II pooolble. K- people owoy. 
Shut all lpnitian ool.l'cee and coli lire department. 
Stoy upwind and uoe watw oproy to "knock down• vopor. 
Avoid cantoct with liquid and vapor. 
laolate and remove diacherged material. 
Notify locol hulth and pollution control ogenciee. 

F'u-e 

FLAMMABLE 
Fiuhbeok •one vapor tr•l may ooo ... 
Vapor may uplode lllgnltod In an onclooad oroa. 
Wur goggleo and oelf-contoined braathlng apparotua. 
Extinguioh with dry chemical, loam, or carbon dioxide. 
Watet may be Ineffective on fire. 
Cook expo.ecl conteinerw with watw. 

CAll FOR MEDICAL AID. 

VAPOR 
lrrite'ling to eyee. no••· end thro•t. 
II inhelod, will cauoo neuoaa, vomiting, heodeche, clzzinuo. 

diffioult breathing, or 108• of oorwoioUI.,.... 
Move to freat'l air. 
H bruthing hal ltopped, give artifteial reepiration. 
If breothing il dllli~ult, give oxygen. 

UQUID 
Irritating to akin and ey ... 

Exposure 
If awallowed. will caun naueea. vomiting. or loll of 

oonaciou.neaa. 
Remove contaminated clothing and ahoel. 
Fluoh affected areao with plenty of wotor. 
IF IN EYES, hold eyelido open ond fluon with plenty of wotor. 
IF SWAllOWED ond vi~tim io CONSCIOUS, hove victim dn""' 

water or milk.. 
DO NOT INDUCE VOMITING, 

Dangerous to aquatic life In Ngh concentrationt. 
Fouling to ahoreline. 

Water 
Pollution 

May be dangerout if It entera water intakea. 

Notify local health and wildlife officia\1. 
Notify operatora of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

ISH Rooponoo Mothodo Handbook) 
lnue warning-high flammability 
Evacuate area 

2. LABEL 

2. 1 Category: Flammable liqU:d 
2.2 Clan: 3 

3. CHEMICAL DESIGNAnONS 4. OBSERVABLE CHAAACTERISTICS 

3.1 CG Compatibility Cia .. : Aromatic 4.1 Phyoicoi Stoto lao olippodl: 
Hydrocarbon Liquid 

3.2 Formula: C6H5CH3 4.2 Color: ColoriMa 
3.3 IMONN Dooignation: 3.211294 4.3 Odor: Pungent. aromatic, 

br.Ze"e-like; dietinc:t. pleas.a"'lt 3.4 DOT ID No.: 1294 
3.6 CAS Rogiotry No.: 1 08·88·3 

6.1 

6.2 

6.3 

&.4 
6.6 
6.8 
6.7 
6.8 

&.1 

&.10 
6.11 

&, HEALTH HA2ARDS 
> 

Peraonal Protec-tive Equipment: Air·aupplied mMk.; gogglea or faee ahield; 
plastic gloves. 

Symptom• Following Expoaur•: Vapor• irritate eyea and upper reapiratory ~~act; 
cauae dizzinesa. headache. anesthesia, respiratory arrat. Liquid irritatea eoyea 
and cauaea drying of ak.in. If aapiratod, cauaea coughing. gagging. diat·ea, 
and rapidly developing pulmonary edeme. If inQe:tted, C.o.ae8 vomiting, 
griping, diarrhu, depressed resp1ration. 

Treacm•nt of Expoeur•: INHALATION: remove to fre:ah air, give artificial 
reopirotion ond oxygen if neoded; cell a doctor. INGESTION: do NOT i"'od...oe 
:;;~1~~?; ~~~~ !~~~o:~.~~: !~~.with water for at le81t 1 6 min. SKIN: 

Throohold umit Value: 100 ppm 
Short Term Inhalation Umitt: 600 ppm for 30 min. 
Toxicity by lngeotion: Grode 2; LDSO • 0.6 to 6 glk; 
Late Toxicity: Kidney and liver damage may follow ingettion. 
Vapor tGas) Irritant Characteriatica: Vapora CB!.Ae a alight smartinc; of t"'e eyet 

or retpiratory 1yatem If present in high concentretiorw. The effect ia 
temporary. 

Uquid or Solid hritent Cheracteria'tica: Minimum l'lazard. If apilled on clo~hi""''Q 
and allowed to remain, may cauae amarting and reodening of the ak.in, 

Odor Tnroohold: 0.17 ppm 
IDLH Value: 2,000 ppm 

1.1 

1.2 

1.3 

8.4 

8.1 

8.1 

8.7 
8.8 

8.1 
8.10 

8.11 

8.12 

7.1 

7.2 

7.3 

7.4 

7.& 
7.8 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

1.1 

9.2 
1.3 

9.4 

I. FiRE HAZARDS 

Reoh Point: 40°F C.C.; 
66° F. O.C. 

R..,meblo Uml .. In Air: 1.27"· 
7" 

Fire Extlngulohlng Aoon .. : 
Carbon dioxide or dry chemiC81 
lor oman firee, ordlnory loam 

R
1r': ~;\'~g~~·ng Aoon .. Not to 

be U-: Watw may be 
Ineffective. 

Spaoiel Hazarde of Combuotlon 
Produc .. : Not pertinent 
&ehevlor In Fire: Vapor lo hewia

than olr and may travel a 
corwid•able diatance to a 
ool.l'ca of Ignition and llaoh 
back. 

~~'::l::::tu~~.!'f.7"f 
Group D 

Burning Rete: 6. 7 mm/mln. 
Adi-tio R..,o T.npareturo: 

Data not .vailabla. 
Stolchlomotrla Air to Fuel Retia: 

Data not available. 
Fi..,o T..,pareturo: Deto not 

avolloble. 

7. CHEMICAL REACnVITY 

Reactivity with Water: No 
reection 

Re.atlvlty with Common 
Mabrillla: No reaction 
Stabllit;y During Trenoport: 

Stob[e 

~==:~::nt!';;~~~Aoida and 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Moler Ratio (Reactant to 
Product): Dote not evoilable 
Reactivity Group: 32 

8. WATEI'\ POllUTION 

Aquatic Toxicity: 1180 mg/1196 
hr/ounfio~r•h water 

Waterfowl ToJuoity: Data not 
eveilable 

Biological Oxygen Domand 
!BOD): 0", 6 doyo; 38" 

(thecr,), 8 doyo 
Food Concentration Potential: 

Nona 

I, SHIPPING INFORMATION 

Gradel of Purity: Reoear~h. 
reagent. nitration--all 99.8 + %; 
ind\Jitrial: containa 94 + %, 

:~:!~ :T'::Z~ :~n 
noneromatic hydrocarbon.; 
90/120: leoo pure than 
induatrial. 

Storage Temperature: Ambient 
IMn Acmoaphera: No 

requirement 
Venting: Open tfleme arreater) or 

preaaure-vacuum. 

10. HAZARD ASSESSMENT CODE 
IS.. Hazard Aooooamont Honct>ookl 

A·T·U 

11. HAZARD CLASSIRCAnONS 

11.1 

11.2 

11.3 

Code of Feder• Regulatiano: 
Aommable liquid. 

~~tor ~=:!~.::~r Bulk 
Cetagory Rating 

Fire ................. 3 
H .. lth 

Vapor Irritant • • • • • • • 1 
Uquid or Solid Irritant • 1 
Paioona .......... 2 

Wotw Pollution 
Humon T oxiclty • , • • • 1 
Aquotlc Toxicity • • • • 3 
Aeothetic Affect • • • • 2 

Reactivity 
OtM- Chemicalo • • • • 1 
Watet ••••••••••.• 0 
Sell Reaction .. • .. .. 0 

NFPA Hazard ctauifioation: 

H .. ~t~t':r.z'!rd !Biuer'uoificati2n 
Flommobility IRed) • • • • • • • 3 
Reactivity (Yellow) .••••• , 0 

12. PHYSICAL AND CHEMICAL 
PROPEl'\ TIEl 

12.1 Phyoical Stoto ot 1&°C and 1 
atm: Uquid 

12.2 Molecular Weight: 92.14 
12.3 Boiling Point et 1 otm: 

231.1"F. 11o.6•c. 
383.8"K 

12.4 Freezing Point: -13&•f • 
-86.o•c • 178.2"K 

12.1 c~ti3~8~6-'~·~·rr:s·1=_8~~6.4"F 
12.8 Critic• Preaaure: 

696.1 poia • 40.66 atm • 
4.108 MN/m1 

1 2. 7 Specific Gravity: 
0.867 ot 20°C !liquid) 

12.8 Liquid Surfece Tena.ion: 
29.0 dyneo/cm • 0.0290 N/m 
at 20°C 

12.8 Uquid Water Interfacial Tenalon: 
36.1 dyneo/~m • 0.0361 N/m 
ot 26"C 

12.10 Vapor (Goo) Specific Grovity: 
Not pertinent 

12.1 1 Rotio of Spocifi~ Hoato of Vapor 
!Goo): 1.089 

12.12 Latent Heat of Vaporization: 
166 Btullb • 86.1 eal/g • 
3.61 X 1 o' Jlkg 

12.13 Hoot of CombU11tion: ·1 7.430 
Btullb • 9686 ~ol/g • -4.06.6 
X 1 o' Jlkg 

12.14 Heat of Oecompoaition: Not 
pertinent 

12.16 Heet of Solution: Not pertinent 
12.16 Hoot of Polymerization: Not 

pertinent 
1 2. 26 Hoot of Fuolon: 1 7.1 7 col/g 
12.26 umiting Value: Doto not 

avails Die 
12.27 Reid Vepor Preuure: 1.1 paia 

NOTES 

JUNE 1985 



TOL TOLUENE 

12.17 12.18 12.18 12.20 
SATURATED UOUID DENSITY UOUID HEAT CAPAICTY UQUID THERMAL CONDUCTIVITY UOUID VISCOSITY 

British thermal unit-
T~mperature Temperature Pounds per Temperature British thermal Temperature Inch per hour-

(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 eo .940 40 .727 
60 54.370 45 .409 90 .929 45 .700 
70 54.060 50 .410 . 100 .919 50 .673 

- eo --·- -... 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 eo .544 

85 .420 170 .843 85 .526 -· 90 .421 180 .633 90 .509 
95 .422 190 .822 95 .493 

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

12.21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Pou~ds 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.C2 .050 0 .038 0 .00070 0 .226 
10 .057 10 .00103 25 .241 
20 .084 20 .00150 50 .255 
30 . 121 30 .00212 75 .266 
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 eo .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 .399 
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 

Common Symptoml 

1 ,3-Dimethylbenz
Xylol 

Wat"'Y liquid Colorleoa 

Floata on water. Flammabl' irrit.ting vapor ill produced. 

Stop diacharge llpoaalble. K- people -ay. 
Call fire d-rtment. 
Avoid contact with liquid and vapor. 
leolate and remove diach8rged material. 
Notify local health and pollution control agenci•. 

F'are 

FLAMMABLE 
Aaahbeok alonv vapor troll may ooour. 
Vepor may explode lllgni!M in •n anolond •rN. 
Wear aelf-contained breathing apparatua. 
Extingulah with foam, dry chemical, or carbon dioxide. 
Wat• may be ineffective on fire. 
Cool expoaed container• with water. 

CAll FOR MEDICAL AID. 

VAPOR 

:~~~~".Od~ w~Yr~~U:'~.:C.::~'fflc~t breathing. or lou of 
oonaoiou.neaa. 

Move to frMh air. 
If breathing haa etopped, give artifteial rapiration. 
II breathing io diHicult, give o>Cygen. 

Exposure UQUID 
Irritating to akin and •Y••· 
If ewellowed, wiD caUM Mu..., womiting. or lo81 of 

coneciou.neae. 
Remove contaminated clothing and anoe.. 
Fh.ah affected areaa with plenty of water. 
IF IN EYES, hold eyelido open and flush with plenty of water. 
IF SWAUOWED and victim io CONSCIOUS, have victim drink 

water or milk. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouling to ehoreline. 

Water 
Pollution 

May be dangeroua If it entera weter intakee. 

Notify local health and wildlife otficiala. 
Notify operatora of nearby watew in:akM. 

1. RESPONSE TO DISCHARGE 2. LABEL 

ISoo Reoponao Methodo Hendbookl 
IIIIJe warning·high flammability 
Evacuate aru 

2.1 Category: Flammable liQuid 
2.2 Clan: 3 

Should be removed 
Chemical and phyaical treatment 

3. CHEJ\IIICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 

3.1 CG Competibility Cion: Aromatic 4.1 Phyoicel Stato leo ot-Oppedl: 
Hydroearbon liquid 

3.2 Formule: m.C6H•ICH312 4.2 Color: Colorle~t 
3.3 IMO/UN Dooignetion: 3.211307 4.3 Oclor: like benze.">e; 
3.4 DOT ID No.: 1307 cr..racterittic aromatic 
3.6 CAS Rogiotry No.: 1 08-38·3 

6.1 

6.2 

6.3 

6.4 
6.6 
6.6 
6.7 
6.8 

6.8 

6.10 
6.11 

6. HEALTH HAZARDS 

Pereonel Protective Equipment: Approved c.enitter or air1upplied maak.; goggiM 
or face thield; plaatic glov• and boott. 

Symptoma Following Ex.poaura: Vapore ca~..~te headache a~ dizzineet. liquid 
irrita1et eyet and ekin. If taken into lunge, cau.e. tevBfe coughing, dittre .. , 
and rapidly developing pulmonary edema. If inge.ted, causee na~..~tu, 
vomiting, crampt, headache, and coma; can be fatal. Kidney and liver damage 
can occur. 

Treatment of Expotura: INHALATION: remove to freeh air; adminit!er artificial 
reopiration and oxygen if required; coli 1 doctor. INGESTION: do NOT induce 
vomiting; call a doctor. EYES: fluth with water for at le.att 16 min. 
SKIN: wipe off, w .. h with eoap and water. 

Throohold limit Valua: 100 ppm 
Short Tenn Inhalation Umiu: 300 ppm for 30 min, 
Toxicity by lngeotion: Grado 3; L.Dso & 60 tc 600 glkg 
Lete ToxiCJty: Kidney and liver damage 
Vapor (G.eal Irritant Cherecterittict: Vapor• ca~.»e a tlight emarting of the eyet 

or respiratory ayetem if present in high concentration~. The effect it 
temporary, 

Uquid or Solid Irritant Characteriatica: Mir'\imum hazard. If epilled or clothing 
and allowed to remain, may ca'--e emarting and rec:idening of the tkin. 

Odor Threshold: 0.06 ppm 
IDLH Valuo: 10,000 ppm 

1.1 
6.2 

6.3 

1.4 

1.& 

••• 
1.7 
6.8 

1.8 
~.10 

8.11 

1.12 

7.1 

7.2 

7.3 

7.4 

7.6 
7.1 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

8.1 

8.2 
8.3 

8.4 

I. ARE HAZARDS 

Fluh Point: 84°F C.C. 
Flernm.t>la Umlla In Air: 1.1 "' 
8.4" 

Flra Exdngul1hing Aganll: Foam, 
dry chemical, or carbon dioxide 
Fira Exdngul1hing Aganla Not to 
bo Uaed: Water be lneHectlve. 
Speoial Hezarda of Combuadon 
Produola: Not -'inent 
lohavlor In Are: Vapor Ia heavier 

than air and may tr.vel 
conaid••ble di•tance to • 
aource of Ignition and fluh 
back. 

Ignition Ternpareture: 888"F 
B..,trioal Hazard: Cl- I, 

Group D 
Burning Rate: 6.8 mm/mln. 
.Adiabadc Aama Temperatura: 

Data not .vallable 
Stolohiomatrio Air to Fuel Ratio: 

Data not .vallable 
Flame Temperature: Oat. not 

.vallabla . 

7. CHEJ\IIICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Roeodvlty with Common 
Materiel•: No reaction 
Stability puring Trenoport: 

Stable 
Nouvelizlng Aganla lor Acido •nd 
Cauatice: Not pertinent 
Polymerization: Not pertinent 
lnt-Obltor of Polymerization: Not 

pertinent 
Molar Ratio IR..ctent to 
Product): Data not available 
Reactivity Group: 32 

8. WATER POUUTION 

Aquetio Toxloity: 22 ppm/96 
hrlbluogillfrt._llreon water 

Waterfowl ToJLioiry: Data not 
available 

Biologioel Oxygen Demand 
IBODI: 0 lbnb, 6 doy1; 

0% ltheor.l, 8 dey1 
Food Concentration Potential: 

Date not available 

8. SHIPPING INFORMATION 

Gredel of Purity: 
Fleoearch: 99.99%; 
Pure: 99.9%; Technical: 89.2% 

Storage Temperatura: Ambient 
lnen Atmotphere: No 

requirement 
Venting: Open fflame arretter) or 
preeture-vacuum 

10. HAZARD ASSESSMENT CODE 
(S.. Hazard Ao .. aamont H.ndbookl 

A-T·U 

11. HAZARD CLASSIACATIONS 

1 1 , 1 Code of Fadarel Ragul1tiona: 
Flammable liquid 

1 1 .2 NAS Haz•rd Ratinp for Bulk 
Wat•r Trenaportallon: 

Category Radng 
Fire ••••••••••••••••• 3 
Health 

Vapor Irritant ••.••• , 1 
Uquid or Solid Irritant • 1 
PoiM>rw .......... 2 

Water Pollution 
Human Toxicity • , , •• 1 
Aquatic Toxicity ••• , 3 
Aeothetic AHect • • • • 2 

Reactivity 
Other Chemlcal1 •• , , 1 
Water •••••••••.•• 0 
Sell Reaction .. • .. • • 0 

1 1.3 NFPA Hazard Cl .. aifioedon: 
Category Cle111ifioa.Son 

Health Hazard IBiuel • • • • • 2 
Flammability IRedl • • • • • • • 3 
Reactivity (Yallowl • • • • • • • 0 

12. PHYSICAL AND CHEJ\IIICAL 
PROPERTIES 

12.1 Phyaioel SUite at 16°C 1nd 1 
etm: Uquid 

12.2 Mol.cular Weight: 106.18 
12.3 Boiling Point ot 1 atm: 269.4"F 

• 131.9° • 406.1 "K 
12.4 Froazing Point: -64.2"F • 

-47.8"C • 226.3"K 
1 2.& Crilicel T..-nperature: 660.8 °F 

• 343.8"C • 617 .O"K 
12.8 Crilicel Preatura: 

613.8 atm • 34.96 peia • 
3,640 MNim' 

1 2. 7 Specific Gravity: 
0.864 ot 20"C (liquid) 

12.8 Uquid Surlaco Tonal on: 
28.6 dyneo/cm • 0.0286 Nlm 
at 2o•c 

12.8 Uquid Wetar Interfacial Tenaion: 
36.4 dy-lcm & 0.0364 N/m 
at 30"C 

12.10 Vopor (Goo) Specific Gravity: 
Not perti nertt 

12.1 1 Retio of Spooific Heata of Vopor 
IGeol: 1.071 

12.12 Letent Heat of Vaporization: 
147Btunb • 81.8callg • 
3.43 X 1 0' J/kg 

1 2. 1 3 Heet of Combuotion: 
-17.664 Btunb • -9762.4 
cal/g • -406.31 x 10' J/kg 

12.14 Heot of Dooompoaition: Not 
pertinent 

1 2.1 6 Heel of Solution: Not pertinent 
1 2.1 I H.et of Polymerization: Not 

pertinent 
12.26 Heel of Fusion: 26.01 callg 
12.26 Umidng Velua: Data not 

available 
12.27 Reid Vapor Preaaure: 0.34 peia 

NOTES 

JUNE 1985 



XLM m-XYLENE 

12.17 12.18 12.11 12.20 
SATURATm UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCnVITY 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 .367 35 .962 15 .938 
20 55.260 50 .393 40 .953 20 .696 
25 55.130 60 .398 45 .944 25 .662 
30 54.990 70 .404 50 .935 30 .627 
35 54.650 eo .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 .699 50 .708 
55 54.290 120 .432 75 .690 55 .662 
60 54.160 130 .437 80 .861 60 .656 

··~· 
65 54.020 140 .443 85 .873 65 .635 
70 53.860 150 .448 90 .864 70 .613 
75 53.740 160 .454 95 .855 75 .592 
80 53.600 170 .460 100 .846 80 .572 
85 53.460 160 .465 65 .554 

.. 90 53.320 190 .471 
-95 53.180 200 .476 
100 53.050 210 .482 

. 

12.21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATm VAPOR PRESSURE SATURATm VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 7err.pe!'ature Pounds per Temprature Pounds per Temperature Brrtish thermal 
(degrees F) pounds of water (~eg·ees F) square in:h (degrees F) cubic foot (degrees F) unrt per pound-F 

K 60 .090 60 .00172 0 .247 
N 70 .127 70 .00238 25 .260 
s f)() .177 80 .00324 50 .273 
0 so .242 90 .00435 75 .286 
L 100 .325 100 .00577 100 .299 
u i~O .434 110 .00754 125 .311 
B 120 .571 120 .00975 150 .324 
L 130 .743 130 .01247 175 .336 
E ;4() .955 140 .01577 200 .348 

150 1.219 150 .01977 225 .360 
150 1.535 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
'180 2.355 160 .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 6.2e2 230 .09009 425 .449 
240 7.475 240 . 10570 450 .459 
250 8.845 250 .12330 475 .469 
250 10.410 260 .14310 500 .479 

525 .489 
550 .499 
575 .506 
600 .517 



a-XYLENE 

Common Symptom• 

1,2-Dimethylbenz
Xylol 

Stop diecharge If poaolble. K- people -ay. 
Call fire deportment. 
Avoid contac! with foquid and vapor. 
la.olate and remove diachalrged I'Niterial. 
Notify 1oc>a1 health and pollution control agencieo. 

FLAMMABLE 
Fl .. hbeak alonv vapor troll moy ooc ... 
Vapor moy explode If Ignited In an enalooed ereo. 
w- eelf-.:ontained breathing apporetl.a. 
Extinguiah with foam, dry chemical, or carbon dioxide. 
Wat• may be ineffecttve on fire. 
Coolmcposed container. with wat•. 

CALL FOR MEDICAL AID. 

VAPOR 
Irritating to eyel, noel. and tluoaL 
If Inhaled. wUI ceuoo hoodaoho, cilficult breathing, or looo of 

COIWoiOU8MII. 
Move to fr•h air. 
If breathing hao otopped, give artifocial reopiration. 
If breathing io difficult, give oxygen. 

Exposure UQIJID 
lrriteling 10 olein end eyoo. 
If ewellowed. will ceUM neuaaa. Yorniling. or loll of 

oorwoiouaneoaa. 
Remove contaminated clothing and ehoee. 
Fluoh affected areao with plenty of water. 
IF IN EYES, hold eyelido open and flc..h witn plenty of wa:er. 
IF SWAU..OWED and victim i1 CONSCIOUS, heve victim Cri..._ 

water or milk. 
DO NOT INDUCE VOMITING. 

Dangaroua to aquatic life in high concentratione. 
Fouling to ahoreline. 

Water 
Pollution 

May be denperoue If It enter• water intakee. 

Notify local health and wildlife o1ficiale. 
Notify operator• of nearby water inta~ee. 

1. RESPONSE TO DISCHARGE 2. LABEL 

!Sao Rooponoo Methode Hon<bookl 
l11ue warning-high flammability 
Evac:UIIte area 

2.1 Cotogory: Flammoble liQW! 
2.2 Cleoo: 3 

Should be removed 
Chemical and phyaical treatment 

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARJ.CTERiSTICS 

3.1 CG Compatibility Cleae: Aromatic 4.1 Phyoical Stoto leo ohippodl: 
Hydrocarbon L;qu;d 

3.2 Fcrmulo: o.CoH•ICH3l2 4.2 Color: Colorle111 
3.3 IMO/UN Dooignotion: 3.2/1307 4.3 Odor: Benzene-like; 
3.4 DOT ID No.: 1307 charaeteriatic arom•tic 
3.& CAS Rogiotry No.: 96-4 7.8 

&.1 

&.2 

&.3 

&.4 
&.& 
&.6 
&.7 
&.8 

&.9 

&.10 
&.11 

&. HEALTH HAZARDS 

Pareonal Protective EqUprnant: Approved canieter or air1upplied meek.; ~o";lea 
or face ehield; plaetic glovee and boota. 

Symptoml Following Expoaure: Vapor• c.auee ~ache and dizzinesa. l..ic;uid 
irritatee eyee and akin. If taken into lunge, CII.Jif:ll aevere coughing, dis~·e.•. 
and rapidly developing pulmonary edema. If ingeeted. C8l.IIM naUiea, 
vomiting, crampe, headache, and coma; can be fatal. Kidney and liver del'!" .age 
can occur. 

Treatment of Expoeure: INHALATION; remove to freah air; administer a--:.•f•cial 
re.piration and oxygen if required; call a doctor. INGESTION: do NOT i~....ee 
vomiting; call a doctor. EYES: flush with watet for at leaat 1 6 min. 
SKIN: wipe off, weah with aoap and water. 

Thraonold Umit Valuo: 100 ppm 
Short Term lnhal•tion Umita: 300 ppm for 30 mir'\. 
Toxicity by lngeotion: Grede 3; LOso • 60 tc 600 ;T.g 
Lete Toxicity: Kidney and liver damage 
Vapor (Goal Irritant Charecterittica: Vapor1 e&I.Ae • elignt emarting of t!-'.e eyes 

or reapiratory 1y1tem if preaent in higt-1 coneentrltiom. The effect i1 
temporary. 

Uquid 01 Solid Irritant Characteristic•: Minimum h.aza•d. If apillecf or clo~h:!"''Q 
and allowed to remain, may Ca\Jie amaning and reddening of the akin. 

Odor Throahold: 0.06 ppm 
IDLH Value: 10.000 ppm 

1.1 

1.2 

1.3 

1.4 

1.& 

1.1 

1.7 ••• 
1.1 
1.10 

6.1t 

1.12 

7.1 

7.2 

7.3 

7.4 

7.& 
7.1 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

8.1 

8.2 
1.3 
8.4 

I. FIRE HAZARDS 

Flooh Point: 63"f C.C.; 
71i"fO.C. 

Flommoble Umlt. In Air: 1.1 %· 
7.0% 

Flro Extlngo.iohlno Agent.: Foam, 
dry chamlc81, or carbon dioxide 

Firo Exlingo.iohlno Agona Not 10 
bo Uood: Water be Ineffective. 
Special Hozordo of Comb .. lion 
Product.: Not pertinent 
Behavior In Fire: V- Ia heavier 

than air and moy traval 
conaiderable di•tance to a 
oource of Ignition and flooh 
back. 

Ignition Tomporeturo: 868°F 
Bootrioal Hozord: Cl- I, 

Group D 
Burning Rote: li .8 mm/mln. 
Aciobetic Flomo Temperature: 

Data not available 
Stoichiomotrio Air 10 Fuel Ratio: 

Dote not available 
Rame Temperature: Data not 

available 

7. CHEMICAL REACTIVITY 

Raoctivlty with Weier: No 
reaction 

Rooclivlty with Common 
Materiele: No reaction 
Stability During l)enoport: 

Stable 
Nouualizlng Agonb lor Aoldo and 
Cauetioe: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Moler Rotio IRooctent to 
Product): Data not available 
Reactivity Group: 32 

8. WATER POUUTION 

Aquotio Toxioity: > 100 mgn/98 
hr !D. magna/TL "'/frMh water 

Waterfowl Toxicity: Data not 
•vail able 

Biological Oxygen Demand 
180DI: 0 lbnb, 6 dayo; 

2.6% lti"leor .), 8 doyo 
Food Concentration Potential: 

Data not available 

I. SHIPPING INFORMATION 

Gredao of Purity: 
Reoeorcn: 99.99%;. 
Pure: 99.7%; 
Commercial: 96 + % 

Storage Temperature: Ambient 
lnen Atmoephare: No action 
Venting: Open (flame arre.ter} or 
pr•eure-vacuum 

10. HAZARD ASSESSMENT CODE 
IS.. Hozord Aoooaomont Handbook) 

A·T·U 

1t. HAZARD CLASSIFICATIONI 

1 1.1 Code of Fodoral Rogulaliono: 
Flammable liQuid 

11.2 NAS Hezord Rolin' lor Bulk 
Wetor Trenopo11111ion: 

Catogory Roling 
Fire •••••••••••••.••• 3 
Health 

Vapor Irritant • . • • • • • 1 
Uquid or Solid lrritent • 1 
Poiaorw •••••••••• 2 

Water Pollution 
Human Toxicity • • • • • 1 
Aquatic T oxiclty • • • • 3 
A•thetic Affect • • • • 2 

Reactivity 
Other Chamlcola • • • • 1 
Water •••••••••••• 0 
Self Reaction • • • • • • • 0 

1 1.3 NFPA Hazard Cleoolfi08tion: 

Hea~tht"tf.'.'!rd 1Blue~1~~~~~1i~n 
Flammability IRedl • • • . • . • 3 
Reactivity CYellowl • • • • • • • 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Pnyoloal State at 1 &•c end 1 
etm: liquid 

12.2 Moloco.i11 Wolgnt: 106.16 
12.3 Bolling Point at 1 elm: 291.9 • F 

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

-2&.2 •c • 248.0"K 
12.& Critical Tomporeturo: 674.8°F 

.. 3&7.1 •c • &J0.3"K 
1 2.8 Critioel Preeaure: 

641 .6 atm • 36.84 paia • 
3.732 MN/m1 

12.7 Spool fie Gravity: 
0.880 at 20"C lliquid) 

12.8 Uquid Surfaco Tonoion: 
30.63 dy.--/cm • 0.03063 
N/m at 1 6.6"C 

12.1 Uquid Water Interfacial Tenaion: 
36.06 dyneo/cm • 0.03606 
N/m at 20"C 

1 2.1 0 Vapor !Gaol Specific Gravity: 
Not peninent 

12.1 1 Ratio of Specific Hoau cf Vepor 
!Gaol: 1.068 

1 2.1 2 Latent Heet of Vaporizetion: 
149 Btunb • 82.9 cal/g = 
3.47x1o'Jikg 

12.13 Heat of Combuetion: 
-17,668 Btunb • -9764.7 
col/g • --408.41 x 1 o' Jlko 

12.14 Heat of Deoompoaition: Not 
pertinent 

12.1 & Heet of Solution: Not pertinent 
12. 1 8 Heat of Polymerization: Not 

pertinent 
12.2& Heat of Fuoion: 30.64 cal/g 
12.26 Umiting Valuo: Data not 

available 
12.27 Reid Vapor Pre .. ure: 0.28 paia 

NOTES 

JUNE 19~5 



XLO a-XYLENE 

12.17 12.18 12.111 12.20 
SATURATED UQUID DENSITY UOUID HEAT CAPAICTY UQUID THERMAL CONDUCTlVITY UQUID VISCOSITY 

British thermal unit-
Temperature Pounds per Temperature British thermal Temperature Inch per hour- Temperature 
(degrees F) cubic foot (degrees F) unit per pounc!-F (degrees F) square foot-F (degrees F) Centipoise 

15 56.460 35 .389 35 1.043 15 U28 
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 so .396 so 1.018 30 1.145 
35 55.910 55 .398 55 1.010 35 1.092 
40 5s.no 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 .9n 55 .911 
60 55.220 80 .408 80 .969 60 .873 
65 55.080 es .411 85 .960 65 .836 -
70 54.940 90 .413 90 .952 70 .802 
75 54.800 95 .415 95 .944 75 .no 
80 54.660 100 .417 100 .935 eo .740 

.e5 54.520 85 .712 
90 54.380 
95 54.250 

100 54.110 

6 

12.21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperatu'e Pounds ;::er Temprature Pounds per Temperature British thermal 
(degrees F) pounds of water (degrees F) square in:h (degrees F) cubic foot (degrees F) un~ per pound·F 

I 60 .071 60 .00135 0 .261 
N 70 . 101 70 .00188 25 .274 
s 80 . 1~1 80 .00258 50 .287 
0 90 .194 90 .00349 75 .299 
L 100 .2E3 100 .00464 100 .311 
u 110 .352 110 .00611 125 .323 
B 120 .4ES 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .757 140 .01298 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 3.029 200 .04539 350 .424 
210 3.695 210 .05443 375 .435 
220 4.455 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.3e9 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
250 8.947 260 .12290 500 .485 

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



p-XYLENE 

Common Symptoml 

1 ,4·Dimethylbenz
Xylol 

Wetery liquid Colorleee 

Float• on watw. Rammable. irritating vapor ia produced. 
Freezing pointlo 66°F. 

Stop diach8rge If poooible. K- people -•Y· 
Cllfl fire d-nment. 
Avoid cont.ct with liquid end v-. 
Isolate 8nd remove dioch8rged meterillf. 
Notify locllf he81th end pollution control .;enci•. 

Fire 

Exposure 

Water 
Pollution 

FLAMMABLE 
Ruhbeok 81onq vapor VIlli may oocur. 
Vepor may explode If Ignited In en onolooed erM. 
Weer eelf-contelned breething epperet ... 
Extinguiah with foam. dry chemical, or carbon dioxide. 
Water may be Ineffective on fire. 
Cool expoeed container• with water. 

CALL FOR MEDICAL AID. 

VAPOR 
lrrite11ng to eyea, noaa. end throat. 
If inhaled, will oauoo dizzinen, cifficut breathing. or looo of 

COMoiOUiiMII. 
Move to freah air. 
If breathing hn atopped, give artificial reapiratton. 
II br .. thing io difficult, giva o>cygan. 

UOUID 
Irritating to okin and •v••· 
If awllllowad, will ceuaa new-. vomiting. lon of oorwoio~anen. 
Remove contamiNtecl clothing and 1hoe1. 
FIUIIh affected areu with plenty of wet•. 
IF IN EYES, hold eyelido open ond flush with plenry of wot•. 
IF SWALLOWED ond victim io CONSCIOUS, h8ve victim dri'* 

water or milk.. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
Fouling to ahoreline. 
Mey be dangeroU8 if it entera weter intak". 

Notify local health and wildlife official•. 
Notify operetor1 of nearby water intakee. 

1. RESPONSE TO DISCHARGE 2. LABEL 

ISoo Aooponoo Mothodo Hanclbookl 
lttue warning·high flammability 
Evacuate area 
Sl'lould be removed 
Chemical and phyaical treatment 

3. CHEl\IIICAL DESIGNATIONS 

3.1 CG Compatibility Clan: Aromotic 
Hydrocarbon 

3.2 Formula: p..C6H•ICH3l2 
3.3 IMO/UN Dooignotion: 3.2/1307 
3.4 DOT ID No.: 1307 
3.6 CAS Rogiotry No.: 1 06·42·3 

2.1 Cotogcry: Flommoble liquid 
2.2 Clan; 3 

4. OBSERVABLE CHARACTERISTICS 

4.1 Phyoic81 Stato loo ohippodl: 
liquid 

4.2 Color: Colorlest 
4.3 Odor: Like be12ene; 

characteriatic aromatic 

6. HEALTH HAZARDS 

6.1 Peraonel Prote,ctive Equipment: Approved canitter or air .. upplied maak.; ~ogglet 
or face thield; plaatic glovet and boota. 

6.2 Symptom• Following Expoeure: Vaport c.auae ho.aclache and dizzine.a. Uoi.Jiid 
irritates eye1 and tkin. If taken into lungt, ceuaea eevere coughing, dis~' en, 
and rapidly developing pulmonary edema. If inge:atod, ea~01 n.autee, 
vomiting, crampt, headache, and coma. Can be fatal. Kidney and liver 
damage can occur. 

6.3 Treatment of &poture: INHALATION: remove to freth air; aclminiater artif"JC:ial 
retpiration and oxygen if required; call a doctor. INGESTION: do NOT ind....ce 
vomiting; cell e doctor, EYES: fluah with water for at le.ut 16 min. 
SKIN: wipe off, wuh with aoep and water. 

6.4 Throohold Umit Valuo: 100 ppm 
6.6 Short Term Inhalation Umiu: 300 ppm for 30 min. 
6.6 Toxiolty by lngootion: Grade 3; L.Dso a &0 to &00 mg!l<.g 
&.7 Late Toxicity: Kidney and liver damage. 
6.8 Vapor IGeal Irritant Cherecterietioa: Vapora cauae a aligh~ 1marting of the eyee 

or respiratory eyatem if present in high coneentratione The effect ia 
temporary. 

&.8 Uquid or Solid Irritant Cheractari•tict: Minimum hazard. If tpilled on clotni"'Q 
and allowed to remain, may cauee emarting and reddening of the elr..in. 

6.10 Odor Throohold: 0.06 ppm 
6.1 1 IDLH Valuo: 10,000 ppm 

1.1 
1.2 

1.3 

8.4 

&.6 

1.1 

1.7 
6.8 

6.8 
&.10 

1.11 

8.12 

7.1 

7.2 

7.3 

7.4 

7.6 
7.1 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

8.1 

9.2 
8.3 

9.4 

I. ARE HAZARDS 

Raoh Point: 81 °F C.C. 
R.nmoblo Umlto In Air: 1.1 "" 
6.6" 

Fire Extlngulohlng Agento: Foam, 
dry chemical, or corbon dioxide. 

Firo Extlnguiohlng Agento Not to 
bo Uoed: Wetw mey bo 

Ineffective. 
Speoi81 Hazardo of Cornbuotlon 
Produoto: Not pertinent 
lleh8vlor In Rro: Vopor 11 heavier 

th8n air and moy trev81 
co,.id••ble ditt.nce to • 
source of Ignition and fluh 
bock. 

~~'!:l~T=:d:tu~~r_o•F 
Group D 

Burning Rete: 6.B mm/mln. 
Adiabodc R.no T.nperoture: 
Dill not evellobla 

Stoichiometric Air to Fu81 Ratio: 
Doll not avolloble 

Flwne T.-nperature: Date not 
ovoiloble 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Reactivity with Common 
Materiel•: No ruction 
Stability During Tranoport 

Stable ~ 

~:::'::"t!;~r!::t Acidt end 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio (Reeotent to 
ProducU: Data not available 
Reactivity Group: 32 

8. WATER POLLunON 

Aquetio Toxioity: 22 ppm/96/hr/ 
bluegillfrL/Ir.,.h w1ter 

Waterfowl Toxicity: Data not 
available 

Biological Oxyoen Demend 
IBODI: 0 lbnb in 6 doyo 
Food Concentration Potential: 

Data not available 

8. SHIPPING INFORMATION 

Gradel of Purity: 
Reoeorch: 99 .99 "; 

Pure: 99.8"; Tochnicol: 99.0" 
Storage Temperature: Ambient 
lnen Atmoophero: No 

requirement 
Venting: Open lflame arreeter) or 
pre:~tur~vecuum 

10. HAZARD ASSESSMENT CODE 
IS•• Hazard Aooeooment Handbookl 

A·T·U 

1t. HAZARD CLASSIRCATlONS 

11.1 

11.2 

11.3 

Code of Fodor81 Regulaliono: 
Flemmobla liquid 

tt.:.~.::!.!"!"lo~~ Buk 
Category Rating 

Fire ................. 3 
H .. lth 

Vapor Jrritont • • • • • • • 1 
Liquid or Solid Irritant • 1 
Poloono .......... 2 

Woter Pollution 
Hurnon Toxicity • • • • • 1 
Aquatic Toxicity •••• 3 
Aalllhetic Affect • • • • 2 

Reoctivlry 
Otlw Chemlcolo • • • • 1 
Wot• •••••••••••• 0 
Salt Reoction • . • • • • • 0 

NFPA Hazard Claooificetion: 
Category Cluaification 

H .. lth Hazord IBiuel • • • • • 2 
Flommobllity IRedJ • • • • . • • 3 
Reoctiviry (YellowJ • • . • • • • 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Phyoical Stato at 16°C ond 1 
e1111: Uquid 

12.2 Molooular Weight: 108.1 8 
12.3 Boiling Point ot 1 otm: 280.8 °F 

• 138.3°C • 411 .6•K 
12.4 Froozing Point: 66.8°F • 

13.3•c • 2B6.6•K 
12.6 Critic81 Temporaturo: 649.4°F 

• 343.o•c • 61 e.2•K 
12.8 Critical Pleaaura: 

&09.4 otm • 34.66 poia a 
3.610 MN/m1 

1 2. 7 Specific Gravity: 
0.861 ot 2o•c lliquidl 

12.8 Uquid Surf•c• Tenaion: 
28.3 dyn./cm • 0.0283 
N/m at 2o•c 

12.8 Uquid Water Interfacial Tenlion: 
37.8 dyneo/cm = 0.0378 N/m 
ot 2o•c 

12.10 Vapor I Got I Specific Graviry; 
Not pertinent 

1 2.1 1 Ratio of Specific Hoata of Vopor 
IGaoJ: 1.071 

12.12 Latent Heat of Vaporization: 
160 Btunb • 81 cal/g = 
3.4 X 10' Jfl<.g 

1 2. 1 3 Heat of Combuotion: 
-17.669 Btunb = ~97&4.7 
col/g • -406.41 x 1 0' J!l<.g 

12.14 Heet of Decompotition: Not 
pertinent 

1 2.1 & Heat of S.olulion: Not pertinent 
1 2. 1 6 Heot of Polymerize lion: Not 

pertinent 
12.26 Hoot of Fuoion: 37.63 col/g 
12.26 Umiting Value: Doto not 

available 
12.27 Reid Vepor Prenure: 0.34 paia 

NOTES 
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XLP p-XYLENE 

12.17 12.11 12.11 12.20 

SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCnVITY UOUID 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 ,0 .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 6 

270 .529 
280 .535 

12.21 12.22 12.23 12.24 
SOLUBIUTY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per 100 Temperature Po;,nds per Temprature Pounds per Temperature Br~ish thermal 
(degrees F) pounds of water (degrees F) souare inch (degrees F) cubic foot (degrees F) unit per pound-F 

I 60 .095 60 .00183 0 .246 
N 70 .135 70 .00252 25 .259 
s eo .187 eo .00343 50 .272 
0 90 .255 90 .00459 75 .285 
L 100 .343 100 .00607 100 .297 
u 110 A 55 110 .00792 125 .309 
B 120 .593 120 .01022 150 .321 
L 130 .m 130 .01303 175 .333 
E 140 .959 140 .01646 200 .345 

150 1.270 150 .02059 225 .357 
160 1.600 160 .02553 250 .368 
170 1.999 170 .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 4.453 210 .06636 375 .424 
220 5.407 220 .07867 400 .435 
230 6.455 230 .09270 425 .445 
240 7.693 240 .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 



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 at 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 with the sampling locations. 

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. 

Use the buddy system. 

Smoking, eating and drinking in the work area prior to decontamination 
is not permitted. 

Heat stress must be considered in planning work schedules and breaks. 

Hearing protection must be considered when working in the immediate 
vicinity of the drill rig and the aircraft flight line. 

All personnel must minimize contact with excavated or contaminated 
materials. Do not place equipment on the ground. Do not sit or kneel 
on the ground in the Exclusion Zone. Avoid standing in or walking 
through puddles or stained soil. 

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

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

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

B4601587.HSP 
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6.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the Contamination Reduction 
Zone (CRZ). 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 soil 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 (AlconoxJM), 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 
decontaminated. 

6.2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. Investigation-derived 
wastes will be handled in such a way as to preclude the potential for spreading 
contamination, creating a sanitary hazard, or causing litter to be left onsite. 
Potentially contaminated materials (e.g. , clothing, gloves, etc.) will be bagged 
or drummed as necessary and segregated for disposal. Contaminated waste 
materials shall be disposed of as required by the provisions included in the 
contract and consistent with NAVSTA and regulatory prov1.s1.ons. All non
contaminated materials will be collected and bagged for appropriate disposal as 
normal domestic waste. 
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7.0 EMERGENCY AND CONTINGENCY PLAN 

This chapter identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14. 0 of the CLEAN HASP. The 
following sections 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 9.5. 

7. 2 EVACUATION. In the event of an emergency situation such as fire, explosion, 
significant release of toxic gases, etc., an air horn or other appropriate device 
will be sounded for three long blasts indicating the initiation of evacuation 
procedures. All personnel will evacuate the work area. The location of safe 
areas will be upwind of the site. For efficient and safe site evacuation and 
assessment of the emergency situation, the HSO will have authority to initiate 
proper action if outside services are required. Under no circumstances will 
incoming 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 has been shut down once 
the alarm has been sounded. 

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. 

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 treatment. Designated emergency medical 
facilities and routes from the site are listed in Section 9.6. The preferred 
method of transport would be through professional emergency transportation means; 
however, when this is not readily available or would result in excessive delay, 
other transportation will be authorized. Under no circumstances will injured 
persons transport themselves to a medical facility for emergency treatment. 

84601587 .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 FOL 
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. 

Safety plan requirements should be adhered to when handling or packaging 
hazardous samples. Packaging, labeling, and shipping should conform with 
the Department of Transportation regulations. 

B4601587.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 HSS. Certification involves the completion of 
appropriate training (including first-aid and cardiopulmonary resuscitation [CPR] 
training) 1 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: 

Mark Joop Jim Williams 

Joe Fugitt Joe Ullo 

Jay Koch Dave Meyers 

Blake Svendsen Celora Jackson 

Pamela Wagner 

OTHER CERTIFIED PERSONNEL: 

9. 2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures 1 the 
undersigned certify that this HASP will be used for the protection of the health 
and safety of all persons entering this site. 

Date 

~ -- ~-- 75 
Date 

9-1 



9 . 3 FIELD TEAM REVIEW. 
information in this HASP. 
requirements of the HASP. 

I have read and reviewed the health and safety 
I understand the information and will comply with the 

NAME: 

DATE: 

SITE/PROJECT: Building 460 and Building 1587, NAVSTA Mayport 

9.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all on
site 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: Building 460 and Building 1587, NAVSTA Mayport, Mayport, Florida 

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 

B4601587.HSP 
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9.5 EMERGENCY TELEPHONE NUMBERS 

Police Department 

Ambulance 

Primary Hospital - Baptist Medical Center 

Local Fire Department 

Offsite Emergency Services 

Poison Control Center 

National Response Center 

Site HSO: Mark Joop 

Field Operations Leader: Joe Fugitt 

Task Order Manager: Peter Redfern 

ABB Environmental HSS: Meg MacLeod 

ABB Environmental HSM: C.E. Sundquist 

SOUTHNAVFACENGCOM Engineer-in-Charge 
(EIC): Byas Glover 

B4601587.HSP 
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911 

911 

(904) 247-2900 

9-911 

911 

(800) 282-3171 

(800) 424-8802 

(904) 269-7012 

(904) 656-1293 

(904) 269-7012 

(800) 341-0460 x3380 
(207) 799-4271 (home) 

(800) 341-0460 x3309 
(207) 892-4402 (home) 

(803) 743-0651 



9.6 ROUTES TO EMERGENCY MEDICAL FACILITIES 

The primary source of medical assistance for the site is as follows. 

Facility Name: Baptist Medical Center Beaches 

Address: 1350 13th Ave. South. Jacksonville, Florida 

Telephone Number: ~<~9=0~4~2-=24~7~-2=9~0~0~-------------------------------------

Directions to primary source of medical assistance (Figure 9-l): 

Travel approximately 7.8 miles south on Highway 101, which becomes AlA, 

from NAVSTA Mayport to 13th Avenue, turn right, travel approximately 0.6 

mile, the hospital is on the left. See Figure 9-l. 

The alternate source of medical assistance is: 

St. Luke's Hospital 
4201 Belfort Road 
Jacksonville, FL 
(904) 296-3700 

Directions to alternate hospital: 

Travel south from NAVSTA Mayport to Atlantic Blvd., turn west (right) on 
Atlantic. Proceed to St. John's Bluff Road, turn south (left) onto St. 
John's Bluff and follow to Belfort Road. St. Luke's Hospital is located 
at the corner of Butler and Belfort. See Figure 9-l. 
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FIGURE 9·1 
ROUTE TO BAPTIST MEDICAL CENTER 

SITE LOCATION 
U.S. NAVAL STATION MAYPORT 

BAPTIST MEDICAL 
CENTER 

0 2 
..... I 
SCALE: 1" = 2 MILES 

HEALTH AND SAFETY PLAN, 
BACHELORS ENLISTED 
QUARTERS SITE 

NAVSTA MAYPORT 
MAYPORT, FLORIDA 



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 
All employers must furnish to employees employment and a place 
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 
Employees must comply with all occupational safety and health 
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 
j b "t . f t h I r "th th A t I I 

INSPECTION 
The Act requires that a representative of the employer and 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. 

I 

COMPLAINT 
Employees or their representatives have the right to file a complaint 
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 
If upon inspection OSHA believes an employer has violated the Act, 
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. 

More Infonnation 
Additional information and 
copies of the Act, specific 
OSHA safety and health stan
dards, and other applicable 
regulations may be obtained 
from your employer or from the 
nearest OSHA Regional Office 
in the following locations: 

Atlanta, Georgia 
Boston, Massachusetts 
Chicago, Illinois 
Dallas, Texas 
Denver, Colorado 
Kansas City, Missouri 
New York, New York 
Philadelphia, Pennsylvania 
San Francisco, California 
Seattle, Washington 

PROPOSED PENAL TV 
The Act provides for mandatory civil penalties against employers 
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 
While providing penalties for violations, the Act also 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. 

OSHA has published Safety and Health Program Management 
Guidelines to assist employers in establishing or perfecting 
programs to prevent or control employee exposure to workplace 
hazards. There are many public and private organizations that can 
provide information and assistance in this effort, if requested. 
Also, your local OSHA office can provide considerable help and 
advice on solving safety and health problems or can refer you to 
other sources for health such as training. 

VOLUNTARY ACTIVITY 
Free assistance in identifying and correcting hazards and 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. 

(404) 347-3573 
(617) 565-7164 
(312) 353-2220 
(214) 767-4731 
(303) 844-3061 
(816) 426-5861 
(212) 337-2378 
(215) 596-1201 
(415) 744-6670 
(206) 442-5930 

Washington, D.C. 
1991 (Reprinted) 
OSHA 2203 

Lynn Martin, Secretary of Labor 
u.s. Department or Labor 
Occupational Safety and Health Administration 

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. 


