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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 Comprehensive Long-Term Environmental Action, Navy (CLEAN) 
Program District I CLEAN HASP and is intended to meet the requirements of the 
Code of Federal Regulations (CFR), Title 29, Part 1910.120 (Title 29 CFR 
1910.120). As such, the HASP addresses those activities associated with field 
operations for this project. Compliance with this HASP is required for all ABB 
Environmental Services, Inc. (ABB-ES), personnel, contractor personnel, or third 
parties entering the contamination assessment site area. 

1.2 PROJECT PERSONNEL. 

1.2.1 Project Manager The project manager (PM) is the individual with overall 
project management responsibilities. Those responsibilities as they relate to 
health and safety include provision for the development of this site-specific 
HASP, the necessary resources to meet requirements of this HASP, the coordination 
of staff assignments to ensure that personnel assigned to the project meet 
medical and training requirements, and the means and materials necessary to 
resolve any health and safety issues that are identified or that develop on the 
project. 

1.2.2 General Site Supervisor The General Site Supervisor is either the PM or 
the PM's designee who is onsite and vested with the authority by the PM 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 HSO for this project has been designated 
by the PM 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 his/her 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 an ABB-ES 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 of this site must meet the requirements 
of Title 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 
further information. 

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 CLEAN 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 further information. 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. The U.S. Naval Station (NAVSTA) at Mayport, 
Florida, is located about 15 miles east-northeast of downtown Jacksonville, Duval 
County, Florida. The Naval Station was established in 1942 on approximately 700 
acres of land. The original mission of the station included use of patrol craft, 
target, and rescue boats. The station was placed in caretaker status in 1946, 
reopened in 1948, and in 1952 was assigned an aircraft carrier. Today NAVSTA 
Mayport is primarily involved in intermediate level maintenance of equipment, 
ships, aircraft, and also houses other support units assigned to that part of the 
Second Fleet stationed at the facility. 

The Bachelor Enlisted Quarters (BEQ) study area is located at Building 1586 at 
NAVSTA Mayport. 

2.2 SITE HISTORY AND LAYOUT. Approximately 3,000 gallons of diesel fuel No. 2 
leaked from the heating fuel pipeline outside the BEQ in the fall of 1991. The 
boiler fuel system leak was detected September 6, 1991, during a check of the 
weekly fuel inventory records. The leak in the pipeline was reportedly caused 
by galvanic corrosion of the boiler fuel system pipeline. According to base 
personnel, the pipeline and associated 4,000-gallon underground storage tank 
(UST) has never been tested for leaks or tightness. The UST was installed in 
1985 and is constructed of asphalt coated steel. The system has steel piping and 
no leak detection systems. 

Using information provided by the Base Environmental Coordinator, the initial 
site assessment was conducted by Enviropact, Inc., in September 1991. Soil 
samples were collected and soil headspace was screened with a field organic vapor 
analyzer (OVA). 

The corroded section of the fuel supply pipeline was replaced in September 1992. 
In addition, two 24-inch inside diameter (ID) by 48-inch perforated and 
corrugated metal pipes were installed to act as recovery wells to remove any 
remaining free product from the groundwater at the site. The Base Operations and 
Support Services (BOSS) contracted for services to implement initial remedial 
action at the site, which included removal of approximately 800 gallons of free 
product, 2, 000 gallons of contaminated groundwater, and 270 cubic yards of 
contaminated soil. The excavated area was reportedly backfilled with 4 feet of 
gravel, covered with a plastic VisqueenN liner to act as a vapor barrier, then 
covered with an additional 2 feet of topsoil. 

Environmental Recovery Group (ERG), under contract with the Navy, performed the 
initial remedial action at the BEQ site. The methods used included excavation 
of contaminated soil and removal of free product using vacuum trucks. During the 
excavation, RSDI Environmental, Inc., conducted onsite screening of soils. Soil 
borings were completed to an average depth of 4.0 feet below land surface (bls). 
From September 10, 1991, through September 24, 1991, soil samples were collected 
using a stainless-steel hand auger and were screened with an OVA equipped with 
a flame ionization detector (FID). 
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2.3 SCOPE OF WORK (WORKPLAN). ABB-ES will conduct a preliminary contamination 
assessment investigation at the BEQ. The preliminary assessment will include 
soil and water sampling using the Terraprobe. Work will be conducted in Level 
D personal protective equipment. Soil and groundwater samples will be collected 
and screened for petroleum constituents with an organic vapor analyzer (OVA) or 
portable gas chromatograph (GC). 
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3.0 TASK ANALYSIS 

3.1 HAZARDOUS SUBSTANCES. The contaminants of concern known or suspected to be 
present onsite, along with established exposure limits for those substances, are 
listed in Table 3-1. 

3.2 SITE RISKS. The following are the health hazards and safety hazards that 
are expected to be encountered at the site. 

3. 2.1 Health Hazards Contaminants to which personnel may be exposed is fuel oil 
and its constituents. The primary constituents of petrolewn products are 
expected to be encountered and represent potential health hazards are described 
below and swnmarized in Table 3-1. 

All activities at this site will be conducted in unconfined areas. This will 
minimize the chances of exposure of onsite personnel to either high vapor 
concentrations or strong liquid concentrations of any of the substances described 
below. 

BENZENE is a colorless liquid with a pleasant aromatic odor. It is a moderate 
irritant in small amounts both as a gas and as a liquid. If inhaled in large 
amounts it attacks the central nervous system, possibly resulting in coma and/or 
respiratory arrest. Chronic poisoning causes leukemia. 

ETHYL BENZENE is a colorless aromatic liquid. It is a moderate skin irritant 
in gaseous form. Inhalation of high concentrations of the gas may cause 
temporary irritation of the nose, dizziness, and depression. The liquid form can 
blister the skin if not washed off immediately. 

TOLUENE is a colorless liquid with a pleasant aromatic odor. It is a mild skin 
irritant. Inhalation of high concentrations of the gas can cause temporary 
smarting of the eyes or irritation of the respiratory system. If the liquid form 
is allowed to remain on the skin for a long period of time, smarting and 
reddening of the skin may occur. Ingestion or aspiration of the liquid causes 
depressed respiration and pulmonary edema, and can result in kidney or liver 
damage. 

XYLENE is a colorless, liquid with a sweet odor. It is a moderate skin 
irritant. When present as a gas in high concentrations, it can cause temporary 
slight smarting of the eyes or irritation of the respiratory system, headache, 
and dizziness. The liquid form may cause smarting or reddening of the skin if 
not washed off immediately. If the liquid is aspirated into the lungs it can 
result in severe coughing, distress, and rapidly developing pulmonary edema. If 
ingested, nausea, vomiting, cramps, headache, and coma can occur and may be 
fatal. Ingestion may also result in kidney and liver damage. 

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs), for the purposes of this plan and 
study, include those listed as parameters for US EPA Method 610. Some of the more 
notable PAHs from this method include acenaphthene, anthracene, chrysene, 
fluorene, naphthalene, phenanthrene, and pyrene. Details of these compounds are 
listed in Section 4.0. 
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Approximate 
Chemical odor threshold 

(ppm) 

Benzene 4.7 

Ethyl 140 
benzene 

Toluene 0.17 

Xylene 0.05 

Naphthalene --

Tetraethyl No data 
lead 

Notes: ppm = parts per million. 
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Permissible 
Exposure 

Limits (ppm) 

1 

100 

100 

100 

10 

0.006 
(skin) 

Table 3-1 
Contaminants of Concern 

Site-Specific Health and Safety Plan 
Naval Air Station Mayport 

Mayport, Florida 

Threshold 
Physical 

Limit Value 
(ppm) 

Characteristics 

1 Colorless liquid, 
pleasant aromatic 
odor. 

100 Colorless liquid, 
aromatic odor. 

100 Colorless liquid, 
pleasant aromatic 
odor. 

100 Colorless liquid, 
aromatic odor. 

10 Colorless to brown 
solid with an odor 
of mothballs. 

0.007 Colorless liquid 
(skin) with a pleasant, 

sweet odor. 

3-2 

Dermal Toxicity Remarks 

Moderate skin Inhalation of large 
irritant. amounts attacks central 

nervous system (CNS); 
chronic poisoning causes 
leukemia. 

Moderate skin irri- liquid blisters skin; inha-
tant. lation results in dizzi-

ness, depression. 

Mild skin irritant. Ingestion or aspiration 
can cause pulmonary 
edema, depressed respi-
ration, and kidney and 
liver damage. 

Moderate skin irri- Inhalation causes head-
tant. ache and dizziness; va-

pors irritate eyes; can be 
fatal if ingested. 

Moderate skin irri- Inhalation causes head-
tant ache and confusion; 

vapors irritate eyes. 

Contact with the Symptoms of tetraethyl 
skin may cause lead exposure include 
itching, burning, headache, anxiety, nau-
and skin redness. sea, loss of appetite, and 
The chemical can tremors. 
be absorbed 
through the skin 
into the body. 



MINERAL SPIRITS are colorless liquids that have a strong gasoline odor. 
Inhalation of mineral spirit vapors causes mild irritation to the respiratory 
tract. Although this site investigation is not testing for this contaminant, it 
is understood that it may be encountered at some of the site. Mineral spirits 
are in the principle constituent of PD680, which is mixed with some of the waste 
oil that is being investigated. 

3.2.2 Safety Hazards Safety hazards include those hazards that personnel may 
be exposed to that are unrelated to hazardous wastes; for example, heat stress, 
operation and presence around heavy equipment, lifting of objects, vehicle 
traffic, and snake bites. Extreme caution should be taken by all personnel while 
conducting work around drill rigs, backhoes, and other heavy equipment. During 
hot weather, personnel should take time to drink fluids and cool off to avoid 
overheating and symptoms related to heat stress. 

Lifting of heavy objects should be done with caution. Personnel should assist 
one another with moving heavy objects or use the appropriate equipment to 
accomplish these tasks. During all site activities, personnel should be aware 
of the possibility of an encounter with poisonous snakes, particularly 
rattlesnakes in pine woods and water moccasins around water. 

Power substations, powerlines, underground utilities, and underground pipelines 
are to be avoided during drilling operations. Prior to performing soil boring 
and monitoring well installation, a survey will be conducted to locate subsurface 
utilities in the area. ABB-ES will conduct the survey for gas and phone lines 
and the Navy will locate water, sewage, and electrical lines. 

3. 2. 3 Conclusions and Risk Assessment Based on the available information 
(nature of the work, potential onsite chemicals and their properties, exposure 
limits, etc.), hazards associated with conducting the described field work are 
considered to be low, assuming appropriate health and safety practices are 
maintained. 

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

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

3.3.2 Levels of Protection A level D work uniform will be used at the site when 
organic vapor concentrations of petroleum and gasoline constituents in the 
breathing zone are less than 25 ppm and benzene concentrations are less than 0.5 
ppm during sustained drilling or sampling operations. Organic vapor concentra­
tions will be monitored in the breathing zone using an OVA or other FID device. 
Benzene concentrations in the breathing zone will be monitored using a Benzene 
0.5/a Drager tube. Level D Protection should only be used when the atmosphere 
contains no known hazard, all potential airborne contaminants can be monitored 
for, and work functions preclude splash, immersion, or the potential for 
unexpected inhalation or contact with hazardous levels of any chemical. 

Level C personal protective equipment will be used by all personnel working in 
the contaminated zone if FID monitoring of organic vapor concentrations in the 
breathing zone are greater than or equal to 25 ppm but less than 170 ppm and/or 

MprtBEO.HSP 
FGB.06.93 3-3 



benzene levels are greater than or equal to 0.5 ppm (0.5/a tube) but less than 
50 ppm (5/b tube). Benzene concentrations in the breathing zone will be 
monitored using Benzene Drager tubes (0.5/a and 5/b). 

Level B personal protective equipment will be used by all personnel working in 
the contaminated zone if FID monitoring in the breathing zone is greater than or 
equal to 170 ppm or Drager tube (5/b) monitoring indicates greater than or equal 
to 50 ppm benzene. 

Procedures for using level B and level C personal protective equipment, heat and 
cold stress monitoring associated with upgrading levels of protection, and other 
relevant factors associated with the respiratory protection program are described 
in the CLEAN HASP. 

3.4 MONITORING. It is intended that real time monitoring instrumentation will 
be used to monitor the work environment in order to ensure the appropriate level 
of protection for the site team. 

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

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. OVA with FID 

2. Porta-FIDTM 

3. Drager Tubes: 

Benzene 0.5/a 
Benzene 5/b 

3. 4. 2 Personal Monitoring Personal monitoring will be undertaken to character­
ize the personal exposure of high risk employees to the hazardous substances they 
may encounter onsite. Personal monitoring will be conducted on a representative 
basis. Personnel who are represented by the sampling will be noted in field logs. 

The following personal monitoring equipment will be used at the site. Refer to 
Chapter 7.0 of the CLEAN HASP for information on the maintenance and calibration 
of the equipment. 

1. Thermoluminescent Dosimetry Body Badge 
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4.0 DATA SHEETS 
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BENZENE 

Common Symptoma Watery liquid Colorless Gasoline-like odor 

Benzol 
Benzole 

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

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

Fire 

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

CALL FOR MEDICAL AID. 

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

oonsoiousnesa. 
Move to fresh air. 

Exposure 

If breathing has stopped. give artificial respiration. 
If breathing ia difficult. give oxygen. 

UQUID 
Irritating to skin and ayes. 
Harmful if ewallowed. 
Remove contaminated clothing and shoes. 
Flush affected area with plenty of water. 
IF IN EYES, hold eyelids open and flush with plenty of water. 
IF SWALLOWED and victim is CONSCIOUS, have victim drink 

water or milk. 

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

Water 
Pollution Notify local health and wildlife officials. 

Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 

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

3. CHEMICAL DESIGNATIONS 

3.1 CG Compatibility Class: Aromatic 
Hydrocarbon 

3.2 Formula: CsHa 
3.3 IMO/UN Designation: 3.2/1114 
3.4 DOT ID No.: 1114 
3.5 CAS Registry No.: 71-43·2 

2. LABEL 

2.1 Category; Flammable liquid 
2.2 Claoo: 3 

4. OBSERVABLE CHARACTERISTICS 

4. 1 Physical State {as ohipped); Liquid 
4.2 Color: Colorlesa 
4.3 Odor: Aromatic; rather pleasant 

aromatic odor; characteristic 
odor 

5. HEALTH HAZARDS 

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

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

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

5.4 Threshold Umit Value: 1 0 ppm 
5.5 Short Term Inhalation Umits: 76 ppm for 30 min. 
5.6 Toxicity by Ingestion: Grade 3; LDso = 60 to 600 mg/kg 
5. 7 Late Toxicity: Leukemia 
6.8 Vapor {Gas) Irritant Characteristics: If present in high concentrations, vapors 

may cause irritation of eyes or respiratory system. The effect is 
temporary. 

6.9 Uquld or Solid Irritant Charactariatics: Minimum hazard. If spilled on clothing 
and allowed to remain, may cause smarting and reddening of the akin. 

5.10 Odor Threshold: 4.68 ppm 
5.11 IDLH Value: 2,000 ppm 

6.1 
6.2 

6.3 

6.4 

6.5 

6.6 

6.7 
6.8 
6.9 
S.10 

S.11 

6.12 

7.1 

7.2 

7.3 
7.4 

7.5 
7.6 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 

9.2 
9.3 

9.4 

6. FIRE HAZARDS 

Flash Point: 12°F C.C. 
Flammable Umita in Air: 1 .3%-

7.9% 
Fire Extinguishing Agenta: Dry 

chemical, foam, or carbon 
dioxide 

Fire Extinguishing Agenta Not to 
be Used: Water may be 

ineffective 
Spacial Hazards of Combustion 
Productl: Not pertinent 
Behavior in Fire: Vapor is heavier 

than air and may travel 
considerable distance to a 
source of Ignition and flaah 
back 

Ignition Temperatura: 10~7°F 
Electrical Hazard: Class I,Group D 
Burning Rata: 8.0 mm/min 
Adiabatic Flame Temperatura: 

Data not available 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Rame Temperature: Data not 

available 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Reactivity with Common 
Materials: No reaction 
Stability During Transport: Stable 
Neutralizing Agents for Aci<h and 
Caustica: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio (Reactant to 
Product): Data not available 
Reactivity Group: 3 2 

8. WATER POLLUTION 

Aquatic Toxicity: 
6 ppm/6 hr/minnow/lethal/ 

distilled water 
20 ppm/24 hr/sunfiohfTLm/tap 

water 
Waterfowl Toxicity: Data not 

available 
Biological Oxygen Demand 
!BOD): 1 .2 lb/lb, 1 0 days 
Food Concentration Potential: 

None 

9. SHIPPING INFORMATION 

Gradeo of Purity: 
lnduotrial pure ......• 99 + % 
Thiophene-free ..•..• 99 + % 
Nitration . . . . • . . . . . . 99 + % 
lnduotrial 90% •...... 85 +% 
Reagent • . . . • . . • . . . 99 + % 

Storage Temperatura: Open 
Inert Atmoaphera: No 

requirement 
Venting: Preesure-vacuum 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A·T-U·V-W 

11. HAZARD CLASSIFICATIONS 

11.1 Code of Federal Regulations: 
Flammable liquid 

11.2 NAS Hazard Rating for Bulk 
Water Transportation: 

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

Vapor Irritant . . . . . . . 1 
Liquid or Solid Irritant . 1 
Poisona .......... 3 

Water Pollution 
Human Toxicity • . . . . 3 
Aquatic Toxicity • . . . 1 
Aesthetic Affect . • . . 3 

Reactivity 
Other Chemicals . . . . 2 
Water ............ 1 
Self Reaction . . . . . . . 0 

11.3 NFPA Hazard Cluoification: 
Category Clasaification 

Health Hazard IBiuel . . . . . 2 
Flammability IRedl . . . . . • • 3 
Reactivity (Yellow) . . . . . . . 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Physical State at 15°C and 1 
atm: Liquid 

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

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

42.0°F = 6.6°C = 278.7°K 
12.& Critical Temperature: 

662.0•F = 288.9 •c = 
562.1 •K 

12.6 Critical Pressure: 
710 pais = 48.3 atm = 4.89 
MN/m' 

12.7 Specific Gravity: 
0.879 at 20°C !liquid) 

12.8 Uquid Surface Tension: 
28.9 dyneo/cm = 0.289 N/m 
at 20°C 

12.9 Uquid Water Interfacial Tension: 
35 dyneo/cm = 0.036 N/m at 
2o•c 

12.10 Vapor (Gao) Specific Gravity: 
2.7 

12.11 Ratio of Specific Heata of Vapor 
(Gao): 1.061 

12.12 Latent Heat of Vaporization: 
169 Btu/lb = 94.1 cal/g = 
3.94 x 1 o• J/kg 

12.13 Heat of Combuation: --17,460 
Btu/lb = -9 698 cal/g = 
--406.0 X 1 0' J/kg 

12.14 Haat of Decomposition: Not 
pertinent 

12.1& Heat of Solution: Not pertinent 
12. 16 Haat of Polymerization: Not 

pertinent 
12.25 Haat of Fusion: 30.46 cal/g 
12.26 Umlting Value: Data not 

available 
12.27 Raid Vapor Preooure: 3.22 psia 

NOTES 
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BNZ BENZENE 

12.17 12.18 12.19 12.20 
SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

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

55 55.330 45 .394 75 .988 55 .724 
60 55.140 50 .396 80 .981 60 .693 
65 54.960 55 .398 85 .975 65 .665 
70 54.770 60 .400 90 .969 70 .638 
75 54.580 65 .403 95 .962 75 .612 
80 54.400 70 .405 100 .956 80 .588 
85 54.210 75 .407 105 .950 85 .566 
90 54.030 80 .409 110 .944 90 .544 
95 53.840 85 .411 115 .937 95 .524 

100 53.660 90 .414 120 .931 100 .505 
105 53.470 95 .416 125 .925 105 .487 
110 53.290 100 .418 130 .919 110 .470 
115 53.100 135 .912 115 .453 
120 52.920 140 .906 120 .438 
125 52.730 145 .900 
130 52.540 150 .893 
135 52.360 155 .887 
140 52.170 160 .881 
145 51.990 165 .875 
150 51.800 170 .868 
155 51.620 
160 51.430 
165 51.250 
170 51.060 
175 50.870 

12.21 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 

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

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

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



o-CRESOL CRO 

-end-.,...,--· 

:..,.otd contact With hawd or SCIHJ. Keep people away 
i\'ear goggles, sen-contalfled oreathmg apparatus. 3(1(] ruDber ovcrctotntnq (tncludtng gloves) 
Slop dtscharge tf posstole 
Call fire deoanmem. 
!>.lotrfy local health and polluoon control agenoes. 
:sotate and remove atsehargeo matenat. 

Fire 

CALL ~OR M~DICAL AID. 

LIQUID Oil lOUD 
Wllblln_end_ 
-K--orM-Io....,.,.a. 
Remove contamtnatoo ctothll'lg ana snoes. 
Flush attectad amas Wltn plenty of waler 
IF IN EYES. hOtd eyeuds open and !lush w1th plentv ot watw 
IF SWALLOWED. ana viCnm ts CONSCIOUS, have 'w'ICttm dnnk water or milk 

1na nave vtcttm lnduce vomtt1ng 

Exposure 

Water 
Pollution 

HARMFVL TO AQUATIC UFE IN VERY LOW CONCENmATIONS. 

.._,be dongorOUO K K---
Nottfy tocal heallh and wddh1e otflc1als. 
Nottly operators ot nearoy water tntak.es 

1. IIESI'OIISf: TO DISCIIMCl (loa-..---, 
- ~ """'""*-- poloon. --ShcM!be--. 

~-pjlyllcal-

3. CHEMICAL DESIGIIATKIIIS 

1.1 co~--.-
1.2 - CH.CoH,OH 
1.2 IIIOIUN.,..._8.1/2078 
U DOT 1D No.: 2078 
U CAS lleglolry""" -7 

2. LABEL 
2.1 CIWgary: ~ 
2.2 -8 

4. OISEIVAILE CIIAIACTERISTIC 

4.1 ....,_ - , .. olllpped): 
SoldotlloPd 

4.2 c-.~ ID ,-. 
u Ollar: --. Wly 

5. HEAI.Tlt HAZARDS 

1.1 --~ Clwl** OIJWioOor- -~~~~-c:lall*'ll 
inOIUdng -ond ~end IOIIIAIOIY--

1.2 .,_ r-.. ~ INHALATION. INGESTION OR SKIN ABSORPTION: Gonlrlll 

----~---~---- EYES: con - blmL SKIN: ConooMI - may produoo --
U -of~ Colla-· INHALATION: -ID-•. Olcygon -lor 

f'8IIIRDJ-H- give or1111c1o1 ,..._, EYES: ltrigoio wH11 coplauo-- o1 

n.m01g -lor 1511in. Hold.,_--"~ nol- lmgolo lor.,-
15 mi1. SKIN:-all-cloll*lg. Wuh -lOOP--- ol -lo 
-· Thonwah ____ Ol~ Then- ..... -· 

INGESTION: DWik llrvo-- ollloPd (oolt -·----.­
a< gruel)-by- ouc11 u -•-orcom- -.1--.g, H 
nol- Koop"" 101111- lo lnlo ol CNool-. 

1.4 -~V-5ppm.Skln~--IO-. 
1.1 -T--~10ppm. 
1.1 To-,. lor ~ Grode 3: LOoo - 50 • 500 rng.IIIQ. 

8.7 Lito To-,:.._, produoo _...or ec1 u lunU-Gonlrlll--.-

-· Cl1rctic gulrllio, ----klclney --· lll1d - ol - -­~may-
1.1 V-(-)-CCI1ba .. -oclllfl-lollcocVoporo ___ IUCII1hol~wlll 

-~ .......... IIDt. ____ ,..,_, u 1.1qu111 or--CIWNIOo- Folrly- olein 1n11ont. .._- l!ein and 

~--·---1.10 OCior- 0.86 ppm- In- 0.28 ppm ._.;tian In •. 
1.11 IDUf v- 2so ppm 

&. RR£ HAZARDS 10. HAZARD ASSESSIIOO COO£ 
1.1 --178"F c.c. 

ISM ___ , 

u _.._ln/41<:1.35.,. ss 
u Fn EJdlnlluloNnl .,.., w- may be 

-ID-Ifti,CO.,dtycllemicOI. -.--· 1.4 - Eatln!luiiNnl ....... - ... be 
-Nol~ 

1.1 ....-- ... --
-Emlti~IDlcic ....... 

u 
- 1n fh: v- 1orm ""'**"' --·· 1.7 .-T--1110"F. 

u --01111 nol-
u 

......... - 01111 nol-1.10 --T--
01111not-

1.11 ...... •10 All tD Fuel Ratio: 

01111not-
1.12 -T--01111 not-

7. CHEMICAL REACriVITY 

7.1 
_, __ No_ 

7.2 

_, ___ No 

-7.1 _,Dwtng~-
7.4 

__,......,.. ___ 
-Nol~ 

7.5 PolraUMtwlwL Wll not occu. 
7.5 ...... of PulfiiCIUtkwr: 

Nol~ 
7.7 

--~-_, 01111 nol-
7.a _..,~21 

L WATER POI.WTIOII 

1.1 ~To-,: 
48.1·18 ppm/2<4-1111 
lw/goldlloiVTL,/ooll-
222·20.8 ppm/24-98 
lw/l*logiii!Tl,/ooft wal• 
111-13 .• ppm/:!o4-98 lw/­
-ITL./hlnl-
111-50 ppm/2<4-1111 lw/-/Tl.,/herd -1.2 W-- T..-y: Cl1rctic--
loldelmillo 25 ppm, 

1.2 ---~-(BOD): 
1.&111/lb. 5...,.. 

1.4 -Choln-­Nono 

9. SHII'I'III& IIIFOIIIIATIOII 

.. 1 - of Purtly: 110-118.,. c:on10ir*lg 
2-20% phenol. 1111.2.,. - 0.2.,. 
phenol lll1d 0,8.,. rnela end para --1.2 ..... T_.mn:-'"-" 

U llwt A............, No raquirenad 
1.4 Yontlng: Opon 

11.1 

11.2 

1U 

12. 

12.1 

12.2 
12.3 

12A 

12.8 

12.1 

12.7 

12.1 

12.1 

12.10 
12.11 

12.12 

12.13 

12.1. 
12.11 
12.11 
12.28 
12.21 
12.2'7 

NOTES 

11. HAZARD CIASSIFICATKIIIS 

eo. of,_.....,.._ 

Conoolwl----. ... --1'1•--·Noi-IFPA---· c.tltorY , __ ... ___ , 

--llllue) ............ 3 

FloinnSMy (Red) " . " " ". " 2 
~(Y_, .............. 0 

PHYSICAL AIID CHEMICAL PIIOI'Un£S 

,.,.,_- ot 11"C-1-
Sold 

- WOIIM: 108.13<1. 
-..-ot1otm: 

378"F - 191"C m -.2"K 
F-.-

88"F • 31"C - 304.2"K 
-T--

785.8'"F • <1.2U'C = 11117 EK --728.0 po1o = •u - • 5.00 MN/,.. ......,_, 
1.05 II 20"C. 

l.lqui<I-T-
40.3 djMI/cm - 0.0403 N/m 11 20'C. 

Uquiii--T-
32.7 dyneo/cm = 0.0327 N/m II 20'C. v-,_, 11!*1110 _, 3.72. 

-of 11!*1110- of v-~ 
>1. 
~-ofY--

178 .• 111U/II = 1111.12 col/g • 
•· 15 X 10• J/lqj. 

-of---1- B1ulll 
~ -1n• coilg - -325 x 1o• JII<Q. 

HM1 ot Deool: p tiMID c Not~ 
-of-Not~ 
-of ....., ............ Nol ,.,.,_ 

-ofF- Dolll not-
LJml1fng y- Doola nol --y--01111 not-
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CRO o• CRESOL 

12.17 12.18 12.19 12.20 
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature 
unit·inch per hour- Centipoise (degrees F) foot (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 1.050 106 4.270 
85 64.829 105 1.047 107 4.160 
90 64.643 110 1.045 108 4.050 
95 64.466 115 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 

( 

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

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

M 100 .020 90 .00024 80 .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 .566 115 .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 4.036 280 .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 



ETHYLENE DIBROMIDE 

c;__, Bynonyme 

1, 2-0ibtomoethane 
Ethylene bromide -~.W-15,W-40 S.nka in wat8f. Pontonoua vapor t1 producecl. 

Fr-.g point il 50"F. 
Glycol--

X) J:scn.:noe 11 C(l5sTole t-.eea oc--co,e awav 
-h'Otd contact w.tn 'iQUTd and vaoor 
··.;alate ana remove 01scnargea rnatenal 
•or:mty •DC3 11ea11n ana pCiiUITOn camro1 agencT<!S. 

Fire 

Exposure 

Water 
Pollution 

Not-. 
POISONOUS GASES ARE PRODUCED WHEN HEAT£0. 
Wear goggTes, seu-comamea oreatntng apparatus. dna ruooer overc1olhmg 

'ciUOinq QIOV8SI 
Cocn exoosea containers w1tn <Nater. 

y~ 

POI80NOUIIIF INHALED. 
=~ ~e~ir noaa and ttwoet 
IT ~P-:?3\iolflQ 'ias ">hlOtJt.lO. :.]IV8 arti!ICT31 respTratTUn 

'' uredtnw.a ,:; ..:.mcult ::j'''""' D:.<vgen. 

UQUIO 
POI80NOUIIIF IWALU>WED DR IF SKIN 18 EXPOIIE.D. 

~~~ ~o~m~l~~-·o,na ana snoes 
;::,usn a.nec:8d a.-eas ,...,In :J!SnLY ot water 
.c •!'I f:- ''=.:0 1~010 ay<::hos ooor. and nusn wtth o1enty 01 water 
•F :s'NALt..CWED a'1a '-'TCLTm 1S CONSCIOUS 'love "'cum ann"' water 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 

May be dangorOUI ~ ~ ...... - --
~Jot-tv loca! t-,eann ana Wtldl•te Otflctals 
Not•tv operators ot nearoy watar tnta,.;es 

~----~------~--------------~ 1. R£SP'OME TO DISCHARGE 
{s..._.. __ , 

Shol*lbe-
CIMonlcal and ~ 1realmen1 

3. CH[IIICAI. OESI&IIIITIOIIS 

3.1 co c__., ~Halogenated 
l1yO'OC8rbon 

3.2 - BrCHoCH.Br 
:U IMO/UN ~ 6.111605 
3.4 DOT ID No.: 1605 
U CAIII'Ieglelry No.: 106-83-4 

Z. lABEl 
2.1 Cdogoly: None 
2.2 ~Not-

4. OBSERVABLE CHAIIACTEitiSTICS 

4.1 ,_ - (80 llllppecl): '-"""' 
uc-.~ 

u Odllr: Mildly -like-
5. HEALTH HAZAIIIIS 

1.1 --E""""'*"' Coroioulr twe ,_ ar 0011-containOd lir-_.,. glovM; 
.-oafety gagglel. 

1.2 ~ F--.g ~ LOcalinflarnmlltion, bllolero and .-a on ll<in; rri1aUon in lungl 

and orQ8I'Oc ~ 10 IMir and kidney!~; may be - tMlugh ll<in. 
11.3 T-of~ R"""""'from._.. Remove-tecldolhing. W---

._ and walor. Fkllh - Will! piOnly of walor. Conoult phyliclan. 
U -Umi1Y-2ppm 
1-1 _, Torm 1-Umlto: 50 ppm tor 5 min. 
1.1 Toldclly 11y ,_.., a.- 3; LO .. - 50 10 500 rngtkg 
1-1 u. Tolllclty: 0110 not ..-
u Y-(-)-~VOI)Orl-oaligllllll10t1ingofllleoyesarl'88j)iralary 

system~ prooent in high-- The ot1ec1 ~ •-· 
1-1 LlquiCI or--CMoooleo- Minimum hazMd. IIIPilled on dolhing and aiiOwediO 

remain, may cauoo ernartlng and .-.nt1 of tile --
1.10 a-- Data notev-
1.11 IDLH Y- .000 ppm 

6. fiR£ HAZAIIIIS 
1.1 --Not-1.2 -.._In Air: Not-
1.3 ,.... Extlngulolllng ......... Not-
u ,.... Extlngulolllng ....... -to ... 

'-Not-
1.6 .,.__of_ 

- llecornpcoillon - •• ll>llic 
and irrllating. ... -In FIN:~ iniO ll>llic 
i'rllllling-R-Willlhot-
IUCIIU-and---

8.7 ..,_T __ Nof_ 
u E--Nol-... Burning-Not-
8.10 --T--

DelaNo! A-
8.11 -··••»tofuol-

DalaNotA-
8.12 - T-Dala Not A-

7. CIIEIIICAI. REACTIVm 

7.1 RMct~wtty- w-. No.-
7.2 RMcllwtty-c--No -7.3 a_,. During T--
7.4 

__,.....,..lor __ 
~Noi-

7.6 Pol)ll•-• Nol-
1.1 -of""""'"'IUoiiOo< 

Not-
7.7 --.-to _,[)ala Not A-
7.1 RMcllwtty ._ 38 

L WIITU POUUTIOIIJ 

8.1 --...- Tolllclty: 

18 rngll/48 hr/blueglll/lreoh -
u w- Tolllclty: 0e1a not.­
u ............ ox,..,- (800): 

DaiOnot-
u ,_a-Coo-baiiOoo­

None 

9. SHIPPIIIG INFOIIfllllnON 

1.1 -of Ptlrtly: Common:iol 

1.2 .,.._ T---
1.3 lowt A..._...... No__, 
1.4 Yonllng: -·ocuurn 

EDB 

10. IIAlARO ASSESSIIOO' CODE , ____ , 
A· X 

I L IIAZAIID CIASSifiCIInOIIS 

11.1 C:O.of"-~ 
ORM-A 

11.2 NAB_-,.ror_w_ 
Tr.__< 

c.._, -.. 
Fn ................................... . -V;;par lrriiOnt ........ 

'-"""' or Solid lnMnl .... . 
Poioono .................................... .. 

W-1"*-> 
-TOJdci1y ........ . 
Aq;Mc TOJdcHy ...... 3 
,._Efl<let......... 2 
~ 

Olhor CharrW:olo .... .. w-............................. .. 
SeliA-.. .. 

1UNfi'A--
c.._, ~ 

--(Blue) ........ . 
Flommobllny (Red) ............ . 

R-"""Y (YellOW) ............ . 

IZ. PHYSICAL AND CHEIIICIIL PROP£I!TIES 

12.1 ,.,_-01 11"C- 1 Obi< 

l4id 
12.2 -Welglil:187.86 
12.3 -...- .. 1-

268"F ~ 131"C = 404"K 
12.4 ,,_.,_ 

49.8"1' = 9.8"C - 283.0"K 
12.1 -T--Not-
12.1 
--Nol por1IMm 12.7 ._.. Cln¥lly: 

2.180 01 20"C (liquid) 
12.1 Llqulei-T-

38.75 dynes/em = 0.03675 N/m 01 
20"C 

12.1 
LJqulol w--T-

38.54 dynes/em = 0.03654 N/m ot 
20"C 

12.10 y- (-) ._.. Cln¥lly: Not-12.11 _..,._.._..,¥_(_~ 

1.109 
12.12 ...__DIY--

82.1 Blu/11> - 45.6 cal/g = 
1.91 X 10' J/kg 

12.11 -of~ Not-
12.14 -of__...... Not por1IMm 
12.11 _of_ Not_ 
12.11 -of POitn•IUotiuo< Not-
12.21 -of- 13.79 cal/g 
12.2tl IJmltlnt y- DaiO Not A-
12..27 -Y--0.4poi;; 
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EDB ETHYLENE DIBROMIDE 

. 
12.17 12.18 12.19 12.20 

SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal Temperature L 
unit-inch per hour· Centipoise (degrees F) loot (degrees F) per pound-F (degrees F) square IOOt·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 1.549 
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 
85 135.699 120 .176 80 .750 120 1.162 
90 135.699 130 .176 85 .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 .808 
120 135.500 190 .180 115 .719 190 .765 

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

130 .706 
135 .702 
140 .698 
145 .693 
150 .689 

' 
12.21 12.22 12.23 12.24 r 

SOLUBILITY 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) loot (degrees F) per pound-F 

77.02 .270 60 .155 60 .00521 0 .100 
70 .209 70 .00690 25 .103 
80 .279 80 .00904 50 .105 
90 .368 90 .01172 75 .108 

100 .481 100 .01504 100 .111 
110 .623 110 .01914 125 .113 
120 .799 120 .02414 150 .116 
130 1.018 130 .03020 175 .118 
140 1.285 140 .03749 200 .121 
150 1.609 150 .04620 225 .123 
160 2.002 160 .05653 250 .126 
170 2.473 170 .06872 275 .128 
180 3.034 180 .08301 300 .130 
190 3.700 190 .09968 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 10.810 250 .26870 475 .145 
260 12.710 260 .30900 500 .147 
270 14.870 270 .35660 525 .149 
280 17.320 280 .40980 550 .150 
290 20.100 290 .46910 575 .152 
300 23.220 300 .53500 600 .154 



ETHYLBENZENE 

Common Symptoms 

Phenyl ethane 

liquid Colorless SWeet, gasoline-like 
odor 

EB Floats on water. Flammable, irritating vapor is produced. 

Avoid contact with liquid and vapor. 
Wur goggles, self-contained breathing apparatus, and rubber overclothing 

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

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

F. overclothing (including gloves). 
1re Extinguish with dry chemical, foam, or carbon dioxide. 

Water may be ineffective on fire. 
Cook exposed containers with water. 

CALL FOR MEDICAL AID. 

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

UQUID 
Exposure Will burn skin and eyes. 

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

water or milk. 
DO NOT INDUCE VOMITING. 

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

Water 
Pollution 

May be dangerous if it enters water intakes. 

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

1. RESPONSE TO DISCHARGE 2. LABEL 

(See Response Methods Handbook) 
Mechanical containment 
Should be removed 

2.1 Category: Flammable liquid 
2.2 Cloos: 3 

Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 

3.1 CG Compatibility Closs: Aromatic 4.1 Physical State los shipped): 
Hydrocarbon liquid 

3.2 Formula: CeHsCH2CH3 4.2 Color: Colorless 
4.3 Odor: Aromatic 3.3 IMO/UN Designation: 3.3/1176 

3.4 DOT ID No.: 1176 
3.5 CAS Ragiotry No.: 100·41-4 

5.1 

5.2 

5.3 

5.4 
5.5 
5.6 
5.7 
5.8 

5.9 

5.10 
5.11 

5. HEALTH HAZARDS 

Personal Protective Equipment: Self·contained breathing apparatus; safety 
goggleo. 

Symptoms Following Exposure: Inhalation may cause irritation of nose, 
dizziness, depression. Moderate irritation of eye with corneal injury possible. 
Irritates skin and may cause blisters. . 
Treatment of Exposure: INHALATION: If ill effects occur, r~move t~ fresh a1r, 

keep him warm and quiet, and get medical help promptly; 1f breathing stops, 
give artificial respiration. INGESTION: induce vomiting only upon physician's 
approval; material in lung may cause chem.ical pneumonia. SKIN A~D EYES: 
promptly flush with plenty of water 116 m1n. for eyes) and get medical 
attention; remove and wash contaminated clothing before reuse. 

Threshold Umit Value: 1 00 ppm 
Short Term Inhalation Umita: 200 ppm for 30 min. 
Toxicity by Ingestion: Grade 2; LDso = 0.6 to 6 g/kg {rat) 
Lata Toxicity: Data not available 
Vapor (Gas) Irritant Characteristic•: Vapors cause moderate irri~ation such that 

personnel will find high concentr~tions unpleasant. _The effect 1~ tempo~ary. 
Uquid or Solid Irritant Characteristics: Causes smartmg of the skm and f1rst· 
degree burns on short exposure; may cause secondary burns on long exposure. 
Odor Threshold: 140 ppm 
IDLH Value: 2,000 ppm 

6.1 

6.2 

6.3 

6.4 

8.6 

6.6 

6.7 
6.8 
6.9 
6.10 

6.11 

6.12 

7.1 

7.2 

7.3 

7.4 

7.5 
7.6 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 

9.2 
9.3 

9.4 

6. FIRE HAZARDS 

Flash Point: 80°F O.C.; 
69°F. C.C. 

Flammable Umito In Air: 1 .0%-
6.7% 

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

Fire Extinguishing Agents Not to 
be Used: Not pertinent 
Special Hazarda of Combuation 
Products: Irritating vapors are 

generated when heated. 
Behavior in Fire: Vapor is heavier 

than air and may travel 
considerable distance to the 
source of ignition and flash 
back. 

~:~~~~aiT~'!!~::;~uN~t ::r~i~~nt 
Burning Rata: 6.8 mm/min. 
Adiabatic Flame Temperature: 

Data not available 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Flame Temperatura: Data not 

available 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Reactivity with Common 
Materials: No reaction 
Stability During Transport: 

Stable 
Neutralizing Agentl for Aoids and 
Caustica: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio (Reactant to 
Product): Data not available 
Reactivity Group: 32 

8. WATER POLLUTION 

Aquatic Toxicity: 29 ppm/98 hr/ 
bluegillfTL!freah water 

Waterfowl Toxicity: Data not 
available 

Biological Oxygen Demand 
{BOD): 2.6% ltheor.J, 6 days 
Food Concentration Potential: 

None 

9. SHIPPING INFORMATION 

Grodao of Purity: Research 
grade:99 .98%; pure grade: 
99.6%; technical grade: 99.0% 

Storage Temperature: Ambient 
Inert Atmoaphare: No 

requirement 
Venting: Open (flame arrester) or 

preaaure-vacuum. 

10. HAZARD ASSESSMENT CODE 
(See Hazard Asaessment Handbook} 

A·T·U 

11. HAZARD CLASSIFICATIONS 

11.1 

11.2 

11.3 

Code of Federal Regulations: 
Flammable liquid. 

NAS Hazard Rating for Bulk 
Water Transportation: 

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

Vapor Irritant . . . . • . . 2 
Liquid or Solid Irritant . 2 
Poisons .......... 2 

Water Pollution 
Human Toxicity . . . . . 1 
Aquatic Toxicity . . . . 3 
Aesthetic Affect . . . . 2 

Reactivity 
Other Chemicals 1 
Water ............ 0 
Self Reaction . . . . . . . 0 

NFPA Hazard Classification: 
Category Claasification 

Health Hazard !Blue) . . . . . 2 
Flammability IRed! . . . . . . . 3 
Reactivity (Yellow) . . . . . . . 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Physical State at 15°C and 1 
atm: Uquid 

12.2 Molecular Weight: 106.17 
12.3 Boiling Point at 1 atm: 

277.2•F = 136.2°C = 
409.4°K 

12.4 Freezing Point: ··139°F = 
--96.o•c = 178 •K 

12.5 Critical Temperatura: 661.0°F 
= 343.9•c = a11.,.K 

12.6 Critical Presaura: 
623 psia = 36.6 atm = 
3.61 MN/m2 

12.7 Specific Gravity: 
0.867 at 20°C lliquidl 

12.8 Uquid Surface Tension: 
29.2 dynes/em = 0.0292 Nlm 
at 20°C 

12.9 Uquid Water Interfacial Tension: 
36.48 dynes/em = 0.03648 
N/m at 20°C 

12.10 Vapor !Gas) Specific Gravity: 
Not pertinent 

12.11 Ratio of Specific Hooto of Vapor 
!Goo): 1.071 

12.12 Latent Hoot of Vaporization: 
144 Btu/lb = 80.1 cal/g = 
3.36 X 10' Jlkg 

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

12.14 Heat of Dacompooition: Not 
pertinent 

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

pertinent 
12.26 Heat of Fusion: Data not 

available 
12.26 Umiting Value: Data not 

available 
12.27 Raid Vapor Praosura: 0.4 psia 

NOTES 
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ETB ETHYLBENZENE 

12.17 12.18 12.19 12.20 
SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

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

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

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

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

12.21 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 .D1099 -300 .060 
140 1.071 140 .01767 -250 .093 
160 1.713 160 .02734 -200 .125 
180 2.643 180 .04087 -150 .157 
200 3.953 200 .05926 -100 .187 
220 5.747 220 .08363 -50 .217 
240 8.147 240 .11520 0 .246 
260 11.290 260 .15510 50 .274 
280 15.320 280 .20490 100 .301 
300 20.410 300 .26570 150 .327 
320 26.730 320 .33910 200 .353 
340 34.460 340 .42620 250 .377 
360 43.800 360 .52850 300 .401 
380 54.950 380 .64720 350 .424 

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



MINERAL SPIRITS 

'C O•':.Cnarg~ ,J CG':JS:Ci€ 
ail t1re aeQartment 

~,C>Jd CCI"'I3CI Wllh \,QIJ:d 

Floltoon-. 

~:ate ana remove OISCna>qea ma1er1al 
'!!ltv 'Ocal nea1th ana CO!IU\IOh control acenctes 

~-

--

Ext•ngutsn v.1tn water. dfi cnem1caL toam. or caroon O:iOXIOB 
Cool exoosea containers Wllh wa1er 

Fire 

UOUID 

=;\"~-
RerrCIIE' c c"\am1ratea clc.>V1mq ana shoes. 
;::,cJ:;; aJt,.ocwa areas woln p1enrv cr water 
~ • r ~ • :::'5 nc'd eye110S coen ana Ti..Jsh w1m p:entv c! water 
;:: S.'JAC..L:~,\.iED ana \lc:·m 1S ~..,.o~~SCIOUS. na"e v,ct.m dnrK wa1E!"r 

Exposure 

Water 
Pollution 

EHect allow couceubaUot• on - Mitt ill unluloMI. 
Fouling to-. 
May be dongeooul ~ rt ...---

lccal nealth and Wlldl1fe oH1C1als 
t~~t;r~ ·Joera\Ors CT nearo;· water 1ntat<es. 

I. RESPONSE TO DISCHARGE ._.._ __ , 
Mec:hanicalcontoinment 

Shou4dbe~ 

Chomical and phyoicoJ --

3. CHEMICAL DESIGNATIONS 

3.1CO~Cioao:--

Hydrocerl>on Mi><UJr .. 
3.a F........., Not appliCoble 

3.3 1110/UN Deelgnallon: 3.311300 
3.4 DOT ID No.: 1300 
3.6 CAS llogletry No" Dala not av.-

2.1 
u 

4.1 
4.2 
4.3 

2. wn 
Cotogory: Nono -Hoi-
4. OISfRVABU CIIARACTtRISTICS 

.....--·-~Li<Jiid c-. Colot*o 
OdGr: .... ~ 

5. HEALTH IIAZAIIIIS 

1.1 P--EqulplnOnl:-~ QOIIVIOo 01 ._- (ulof ~). 
U Sym(lbM F_.,. ~INHALATION: rrild-- al ~net. ASPIRATION: 

sovere lunQ inilation and repidly devoloJ>ing pulrnonoty -..; cen1rOI """""'" -
excrtoment- by--.. INGESTION:,_ al-. 

5.3 T-of"- INHALATION:,_- 10 ,_ ltlf. ASPIRATION: enloroe- rat: 
give oxygen: call a -· INGESTION: do NOT - -'"tin;; _., ogoinotllll*otion in1o 
lungs. EYES: waah with - omoun1ll ol -· SKIN: "OIIpe oH and -- ooop and 
water. 

5.4 n..- Umll v- oa.. not.-
5.5 SIIGrl T-- Umlta: 40(1().7000 ppm tor eo-
5.1 Tuidcfly by 1--G.- 2; LO .. • o.s to 5 g/kg 
5.7 ...,. Toxicity: Dala not ev.-
5.8 v- (O.l 1-ctwoaohhill- YII>OrS n -ling to lhe- and IIVCel 
u Uquld or - ,,_ Cllaoaohhlo- Minimum -. H lll>illed on dOII1ing and - to 

"""""'· may ceuse omar1ing and -.v o1 lhe lldn. 
5.10 Odot-Dalanot-
5.11 IDlH V- Oala not IV-

&. FIRE IIAZAIIIIS 

1.1 .,_,_ 105-140'F C.C .. ~ 
on grade 

1.2 -.__In Air: 0.8%-5.0% 
1.3 Fn ~ Agontc Fcem, carbon -dry-
lA ,... ~ Apnla Not 10 .. 

- Do not ... llnight 110M--· 11.11 ....--of~ -Nul-... -lnFIN:Nol-
1.7 ..-T-540'F ... --Not-... .......,._4mm/min . 
1.10 --T-

Dalanot-
1.11 - ......... A/610--

Dell not-
1.12 -T--Dalanot.-

7. CHEMICAL REACTIVm 

7.1 -.vn,-w-. No-
7.2 -avnr-eon-- No -7.3 _,. Durlntl r,_ s-
7.4 

-....-. Agenlllvr --
~Nul-

7.6 PotfiMIIIDtlalc Not pertinent 

7.6 tnhlbftor of ...,.,. ... lult0111: 

Not-
7.7 --·-10 -~ Da1a not .. -
7.1 -.vn,~33 

L WATER POllUTION 

1.1 "--le Toidclly: Oala not ...-
11.2 W.-owl Toodclly: Dala not ev.-
1.3 .._.....ox,_- (liDO~ 

8 .... 5 days 
1.4 F-a., c-troaoon--

9. SHIPPING INFORMATION 

1.1 -of Purity: Vorioul ~ 
availeJ:Ile. 7o-100'Jit of the materials are 
deoived from petroleum. and o-30.., are 
aromatic l!ydoocort>ono like .......,. 

and -. Fluh poonts vary - the 
moact ~ but ere uoually 

-100'f. 

1.2 ---T---1.3 l<*t A~ No requirement 
u venang: Open (name ......., 

MNS 

10. HAZARD ASSESSMENT CODE ·----) A·T.U 

11.1 

11.2 

11.3 

12. 

12.1 

12.2 
12.3 

12.4 
12.5 
12.1 
12.7 

12.1 
12.1 

12.10 

12.11 

12.12 

12.13 
12.14 
12.15 
12.11 
12.2& 
12.2e 
12.27 

NOTES 

11. HAZARD ClASSIFICATIONS 

eo. of"-~ 
~liquid 

NAS -llollng 1vr-w­
Trao-llllu<< Nollioted 
NFPA-~ 

~~ 
HeeftiiHuaod(Biue) ...... 0 
F,..,.,_.., (Red).. . . . . . . . . . . 2 
AoectM1y (Yellow) . . . . . 0 

PIIYSICAL AND CHEMICAL PROPERTIES 

....,__oot15'C_1_ 
liquid 

-Welglot:Notpertinent 
-..-oot1-

31G-395'F 
= 1!M--202'C = •2~75'K 

FrMDog- Not pertinent 

~T--Not-

~-Not-Speclftc Gontly: 
0. 78 at 20'C (liquid) 

Uqulcl-T- Oala not av-
Uqulcl W_I_T_ 

Data not avaRable 

v- IO.l SpecHtc Gontty: 
Notpartin<ln1 

-of SpecHtc- of v- 10.~ 
(est) 1.030 

L.ootont-ofV~ 
Data not IYiilable 

-of~Dalanotl-
-of -.....UOo. Not.,......_ 
-of-Not pertinent 
Hut of PotJII•IUdon:: Not pertinent 

Heoot of F-..: Dala not avlilllble 
LJonltlng v- Dala not ovlilllble 

11o1c1 v--o.13,... 
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MNS MINERAL SPIRITS 

12.17 12.18 12.19 12.20 I SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Pounds per cubic Temperature British thermal unit Temperature British thermal 
Temperature Centipoise unit-inch per hc~i-(degrees F) foot (estimate) (degrees F) per pound-F (degrees F) 

square foot+ (degrees F) (estimate) 

50 48.690 tO .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 56 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 80 .886 64 6.404 
66 48.690 50 .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 85 .470 160 .842 80 4.260 
82 48.690 90 .472 170 .836 82 4.056 
84 48.690 95 .475 180 .831 84 3.862 
86 48.690 100 .477 190 

I 

.825 86 3.679 
88 48.690 105 .480 200 .820 88 3.506 
90 48.690 210 .814 90 3.342 
92 48.690 220 .808 92 3.187 
94 48.690 230 .803 94 3.040 
96 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 
SOLUBILITY 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 Britishthennal unit; 
(degrees F) pounds of water (degrees F) inch (estimate) (degrees F) foot (degrees F) per pound-F 

I 90 .094 N N 
N 100 .124 0 0 
s 110 .163 T T 
0 120 .211 
L 130 .272 p p 
u 140 .347 E E 
B 150 .440 A A 
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 

I 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 

Common Symptoms Oily liquid Colorless, but 
generally dyed red 

Fruity odor 

TEL 
Lead tetraethyl Sinks in water. Poisonous, flammable vapor Ia produced. 

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

Fire 

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

overclothing, including gloves. 
Combat fires from behind barrier or protected location. 
Flood discharge area with water. 
Extinguish with water, dry chemicals, foam, or carbon dioxide. 
Cool ex_pQe~ ccm!ainers with water 

CALL FOR MEDICAL AID. 

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

UQUID 

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

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

CONVULSIONS, do nothing except keep victim warm. 

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

Water 
Pollution Notify local health and wildlife officials. 

Notify operators of nearby water intakes. 

1. RESPONSE TO DISCHARGE 2. LABEL 

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

2.1 Category: Poison 
2.2 Class: 6 

contaminant 
Restrict access 
Should be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 

3.1 CG Compatibility Class: Not 4.1 Physical State (as shipped): Liquid 
listed 4.2 Color: Dyed red or other 

3.2 Formula: Pb(C3H5)4 distinctive color. 
3.3 IMO/UN Designation: 6.1/1649 4.3 Odor: Sweet 
3.4 DOT ID No.: 1649 
3.5 CAS Registry No.: 78-00-2 

5.1 

6.2 

6.3 

5.4 
5.6 
5.6 
5.7 
5.8 

6.9 

5.10 
5.11 

5. HEALTH HAZARDS 

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

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

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

Threshold Umit Value: 0.1 mg/m' 
Short Term Inhalation Umits: 0.16 mg PB/m' for 30 min. 
Toxicity by Ingestion: Oral rata LOco = 17 mg/kg 
Late Toxicity: Lead poisoning 
Vapor (Gas) Irritant C~raoterieti~s: _vapors cause .a alight smarting ~f the eyf!AJ 

or respiratory system 1f present 1n h1gh concentrations. The effect 1a 
temporary. 

Uquid or Solid Irritant Characteristics: Causes smarting of the akin and first~ 
degree burns on short exposure; may cause secondary burns on long exposure. 

Odor Threshold: Date not available 
IDLH Value: 40 mg/m' 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 
6.9 
6.10 

6.11 

6.12 

7.1 

7.2 

7.3 

7.4 

7.5 
7.6 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 
9.2 
9.3 

9.4 

6. FIRE HAZARDS 

Flash Point: 200°F C.C.; 
286°F O.C. 

Rammeble Umits in Air: Data 
not available 

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

Fire Extinguiohing Agents Not to 
be Used: Not pertinent 

Speoial Hazarde of Combustion 
Products: Toxic gases are 
generated in firM. 

Behavior in Fire: May explode in 
fire. 

Ignition Temperatura: 

El~ri!"JH.e;'ara:o"No~~~rnent 
Burning Rate: Data not available 
Adiabatic Flame Temperature: 

Data not available. 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Flame Temperature: Data not 

available 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

RM::!~::.~~~c:nmr:'me 
metals cauae decomposition. 

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

Neutralizing Aoanta for Aoldo and 
Caustics: Not pertinent 

PoiY.marizatlon: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio (Reactant to 

Product): Data not available 
Reactivity Group: Data not 

available 

8. WATER POLLUTION 

Aquatic Toxicity: 0.20 mg/1/96 
hrlbluegillfTI...,Ifreeh water 

Waterfowl Toxicity: Data not 
available 

Biological Oxygen Demand 
(BOD): Data not available 

Food Concentration Potential: 
Data not available 

9. SHIPPING INFORMATION 

Grades of Purity: Technical 
Storage Temperature: Ambient 
Inert Atmoephere: No 

requirement 
Venting: Pressure-vacuum 

10. HAZARD ASSESSMENT CODE 
(See Hazard Assessment Handbook) 

A·X·Y 

11. HAZARD CLASSIFICATIONS 

11. 1 Code of Federal Regulations: 
Poison B 

11.2 NAS Hazard Rating for Bulk 
Water Transportation: Not 
listed 

11.3 NFPA Hazard Classification: 
Category Classification 

Health Hazard (Blue) • . . . . 3 
Flammability (Red) • • • • • • • 2 
Reactivity (Yellow) . • . . . . . 3 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Physical State at 16"C and 1 
atm: Liquid 

12.2 Molecular Weight: 323.44 
12.3 Boiling Point at 1 atm: 

Decomposes 
12.4 Freezing Point: 

-216°F = -137°C 
= 136°K 

12.5 Critical Temperature: 
Not pertinent 

12.6 Critical Pressure: 
Not pertinent 

12.7 Specific Gravity: 
1,633 at 20°C (liquid) 

12.8 Uquid Surface Tension: 
28.6 dynes/em = 0.286 N/m 
at (eat. 26°C 

12.9 Uquid Water Interfacial Tension: 
(eat.) 40 dynea/cm = 0.04 
N/m at 20°C 

12.10 Vapor (Gao) Specific Gravity: 
Not pertinent 

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

12. 12 Latent Heat of Vaporization: 
Not pertinent 

12.13 Heat of Combustion: (est.) 
-7.870 Btu/lb = -4,380 
cal/g = -183 X 1rf' J/kg 

12.14 Heat of Decomposition: Not 
pertinent 

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

pertinent 
12.26 Heat of Fusion: Data not 

available 
12.26 Umiting Value: Data not 

available 
12.27 Reid Vapor Pressure: Data not 

available 

NOTES 

JUNE 1985 



TEL TETRAETHYL LEAD 

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

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

46 103.400 50 .597 N 28 1.247 
48 103.200 52 .597 0 30 1.222 
50 103.099 54 .597 T 32 1.199 
52 102.900 56 .597 34 1.175 
54 102.799 58 .597 p 36 1.153 
56 102.599 60 .597 E 38 1.131 
58 102.500 62 .597 R 40 1.109 
60 102.299 64 .597 T 42 1.088 
62 102.200 66 .597 I 44 1.068 
64 102.000 68 .597 N 46 1.048 
66 101.900 70 .597 E 48 1.029 
68 101.700 72 .597 N 50 1.010 
70 101.599 74 .597 T 52 .992 
72 101.400 76 .597 54 .974 
74 101.299 78 .597 56 .957 
76 101.099 80 .597 58 .940 
78 101.000 82 .597 60 .924 
80 100.799 84 .597 62 .908 
82 100.700 86 .597 64 .892 
84 100.500 88 .597 66 .877 
86 100.400 90 .597 68 .862 
88 100.200 92 .597 70 .847 
90 100.099 94 .597 72 .833 
92 99.929 96 .597 74 .819 
94 99.780 98 .597 76 .806 
96 99.629 100 .597 78 .793 

12.21 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 

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

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

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



TOLUENE 

Common Symptoms 

Toluol 
Methylbenzene 
Methyl benzol 

Watery liquid Colorless Pleasant odor 

Floats on water. flammable, irritating vapor ia produced. 

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

Fire 

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

CALL FOR MEDICAL AID. 

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

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

Exposure UQUlD 
Irritating to 1kin and eyes. 
If swallowed, will cause nausea, vomiting, or loss of 

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

water or milk. 
DO NOT INDUCE VOMITING. 

Dangerous to aquatic life in high concentrations. 
Fouling to shoreline. 

Water 
Pollution 

May be dangerous if it enters water intakes. 

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

1. RESPONSE TO DISCHARGE 

(Sao Response Methods Handbook} 
Issue warning-high flammability 
Evacuate area 

3. CHEMICAL DESIGNATIONS 

2. LABEL 

2.1 Category: Flammable liquid 
2.2 Closs: 3 

4. OBSERVABLE CHARACTERISTICS 

3.1 CG Compatibility Class: Aromatic 4.1 Physical State (as shipped}: 
Hydrocarbon Liquid 

3. 2 Formula: CsHsC H3 4.2 Color: Colorless 
3.3 IMO/UN Designation: 3.2/1294 4.3 Odor: Pungent, aromatic, 

benzene-like; distinct, pleasant 3.4 DOT ID No.: 1294 
3.5 CAS Registry No.: 1 08·88-3 

6.1 

6.2 

6.3 

S.4 
S.6 
5.6 
6.7 
6.8 

6.9 

6.10 
6.11 

5. HEALTH HAZARDS 

Personal Protective Equipment: Air-supplied mask; goggle& or face shield; 
plastic gloves. 

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

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

Threshold Umit Value: 100 ppm 
Short Term Inhalation Umito: 600 ppm for 30 min. 
Toxicity by Ingestion: Grade 2; lDSO = 0.6 to 6 glkg 
Lata Toxicity: Kidney and liver damage may follow ingestion. 
Vapor IGas) Irritant Characteristics: Vapors cause a slight smarting of the eyes 

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

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

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

6.1 

6.2 

6.3 

6.4 

6.6 

6.8 

6.7 
6.8 

6.9 
6.10 

6.11 

6.12 

7.1 

7.2 

7.3 

7.4 

7.6 
7.6 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 

9.2 
9.3 

9.4 

8. FIRE HAZARDS 

Aooh Point: 40°F C.C.; 
66° F. O.C. 

Aammable Umlto in Air: 1.27%-
7% 

Fire Extinguishing Agents: 
Carbon dioxide or dry chemical 
for small fire&, ordinary foam 
for large fires. 

Fire Extinguishing Agents Not to 
be U..,d: Water may be 

ineffective. 
Special Hazardo of Combuotion 
Products: Not pertinent 
Behavior in Fire: Vapor is heavier 

than air and may travel a 
considerable distance to a 
source of ignition and flash 
back. 

~~c~~~aT::;~ug'l~s~?? •F 
Group D 

Burning Rete: 6. 7 mm/min. 
Adiabatic Reme Temperature: 

Data not available. 
Stoichiometric Air to Fual Ratio: 

Data not available. 
Flame Temperature: Data not 

available. 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Reactivity with Common 
Materials: No reaction 
Stability During Transport: 

Stable 
Neutralizing Aoante for Acids and 
Caustics: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio !Reactant to 
Product): Data not available 
Reactivity Group: 32 

8. WATER POLLUTION 

Aquatic Toxicity: 1180 mg/1/96 
hr/sunfishfTL..Ifresh water 

Waterfowl Tox1city: Data not 
available 

Biological Oxygen Demand 
!BOD}: 0%, 6 days; 38% 

(theor .), 8 days 
Food Concentration Potential: 

None 

9. SHIPPING INFORMATION 

Grades of Purity: Reaearch, 
reagent, nitration-all 99.8 + %; 
industrial: contains 94 + %. 
with 6% xylene and smell 
amounts of benzene and 
nonaromatic hydrocarbons; 
90/120: less pure than 
industrial. 

Storage Temperatura: Ambient 
Inert Atmosphere: No 

requirement 
Venting: Open (flame arrester) or 

prenure-vacuum. 

10. HAZARD ASSESSMENT CODE 
(Sea Hazard Aeseesment Handbookl 

A-T·U 

11. HAZARD CLASSIFICATIONS 

11. 1 Code of Federal Regulations: 
Flammable liquid. 

11.2 NAS Hazard Rating for Bulk 
Water Transportation: 

Category Reting 
Fire ................. 3 
Health 

Vapor Irritant ..... o • 1 
liquid or Solid Irritant . 1 
Poisons ...•...•.. 2 

Water Pollution 
Human Toxicity •.. o • 1 
Aquatic Toxicity . 0 • 0 3 
Aesthetic Affect . • . . 2 

Reactivity 
Other Chemicals 1 
Water .....•.•.•.. 0 
Self Reaction . . . . . . . 0 

11.3 NFPA Hazard Classification: 
Category Classification 

Health Hazard (Blue) . . . . . 2 
Flammability (Red) . . . . . . . 3 
Reactivity (Yellow) . . . . . . . 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Phyoical State at 16°C and 1 
atm: liquid 

12.2 Molecular Weight: 92.14 
12.3 Boiling Point at 1 atm: 

231.1"F = 110.6°C = 
383.8°K 

12.4 Freezing Point: --139°F = 
--96.o•c = 178.2"K 

12.6 Critical Temperature: 606.4°F = 318.s•c = 691.8"K 
12.6 Critical Pressure: 

696.1 paie = 40.66 atm = 
4.108 MNim' 

12.7 Spocifio Gravity: 
0.8S7 at 20°C (liquid) 

12.8 Uquid Surface Tension: 
29.0 dyneolcm = 0.0290 N/m 
at 20"C 

12.9 Uquid Water Interfacial Tension: 
36.1 dyneo/cm = 0.0361 N/m 
at 26"C 

12.10 Vapor (Gas} Specific Gravity: 
Not pertinent 

12.11 Ratio of Specific Heats of Vapor 
!Gaol: 1.089 

12.12 latent Heat of Vaporization: 
166 Btu/lb = 86.1 cal/g = 
3.61 X 100 J/kg 

12. 13 Heat of Combustion: -17.430 
Btu/lb = 9686 cal/g = -4.06.6 
X 100 J/kg 

12.14 Heat of Decomposition: Not 
pertinent 

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

pertinent 
12.26 Haat of Fusion: 17.17 cal/g 
12.26 Umltlng Value: Data not 

available 
12.27 Raid Vapor Pressure: 1 .1 psia 

NOTES 

JUNE 1985 



TOL TOLUENE 

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

-30 57.180 0 .396 0 1.026 0 1.024 
-20 56.870 5 .397 10 1.015 5 .978 
-10 56.550 10 .399 20 1.005 10 .935 

0 56.240 15 .400 30 .994 15 .894 
10 55.930 20 .402 40 .983 20 .857 
20 55.620 25 .403 50 .972 25 .821 
30 55.310 30 .404 60 .962 30 .788 
40 54.990 35 .406 70 .951 35 .757 
50 54.680 40 .407 80 .940 40 .727 
60 54.370 45 .409 90 .929 45 .700 
70 54.060 50 .410 100 .919 50 .673 
80 53.750 55 .411 110 .908 55 .649 
90 53.430 60 .413 120 .897 60 .625 

100 53.120 65 .414 130 .886 65 .603 
110 52.810 70 .415 140 .876 70 .582 
120 52.500 75 .417 150 .865 75 .562 

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

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

12.21 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 .050 0 .038 0 .00070 0 .228 
10 .057 10 .00103 25 .241 
20 .084 20 .00150 50 .255 
30 .121 30 .00212 75 .268 
40 .172 40 .00296 100 .281 
50 .241 50 .00405 125 .294 
60 .331 60 .00547 150 .306 
70 .449 70 .00727 175 .319 
80 .600 80 .00954 200 .331 
90 .792 90 .01237 225 .343 

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

550 .482 
575 .491 
600 .500 



m-XYLENE 

Common Symptoms 

1 ,3-Dimethy\benzene 
Xylol 

Watery liquid Color leas Sweet odor 

Floats on water. Flammable, irritating vapor is produced. 

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

Fire 

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

CALL FOR MEDICAL AID. 

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

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

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

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

water or milk. 
DO NOT INDUCE VOMITING. 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
Fouling to shoreline. 

Water 
Pollution 

May be dangerous if it enters water intakes. 

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

1. RESPONSE TO DISCHARGE 2. LABEL 

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

2.1 Category: Flammable liquid 
2.2 Claos: 3 

Should be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 

3.1 CG Compatibility Class: Aromatic 4.1 Physical State las shipped): 
Hydrocarbon 

3.2 Formula: m-C6H4(CH3l2 
Liquid 

4.2 Color: Colorless 
3.3 IMO/UN Designation: 3.2/1307 4.3 Odor: Like benzene; 
3.4 DOT ID No.: 1307 characteristic aromatic 
3.6 CAS Registry No.: 108-38-3 

6.1 

6.2 

6.3 

6.4 
6.6 
6.6 
6.7 
6.8 

6.9 

6.10 
6.11 

6. HEALTH HAZARDS 

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

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

Treatment of Exposure: INHALATION: remove to fresh air; administer artificial 
respiration and oxygen if required; call a doctor. INGESTION: do NOT induce 
vomiting; call a doctor. EYES: flush with water for at least 1 6 min. 
SKIN: wipe off, wash with soap and water. 

Threshold Umit Value: 100 ppm 
Short Term Inhalation Umita: 300 ppm for 30 min. 
Toxicity by Ingestion: Grade 3; LDso = 60 to 600 g/kg 
Late Toxicity: Kidney and liver damage 
Vapor (Gas) Irritant Characteristics: Vapors cause a slight smartino of the eyes 

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

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

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

6.1 
6.2 

S.3 

6.4 

6.6 

6.6 

6.7 
6.8 

8.9 
6.10 

6.11 

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 

9.1 

9.2 
9.3 

9.4 

6. FIRE HAZARDS 

Flash Point: 84°F C.C. 
FIIIITlmobla Umits in Air: 1 . 1 %-

6.4% 
Fire Extinguishing Agents: Foam, 
dry chemical, or carbon dioxide 
Are Extinguishing Agents Not to 
be Used: Water be ineffective. 
Special Hazarda of Combustion 
Produots: Not pertinent 
Behavior In Fire: Vapor is heavier 

than air and may travel 
considerable distance to a 
source of ignition and flash 
back. 

Ignition Temperatura: 986°F 
Electrical Hazard: Class I, 

Group D 
Burning Rate: 6.8 mm/min. 
Adiabatic Flame Tam perature: 

Data not available 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Flame Temperature: Data not 

available 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Reactivity with Common 
Materiels: No reaction 
Stability During Traneport: 

Stable 
Neutralizing Agents for Acids and 
Caustics: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio (Raactant to 
Product): Data not available 
Reactivity Group: 32 

8. WATER POLLUTION 

Aquatio Toxicity: 22 ppm/96 
hr/bluegillfTL,Ifreoh water 

Waterfowl Toxicity: Data not 
available 

Biologioal Oxygen Demand 
(BOD): 0 lb/lb, 6 days; 

0% ltheor.), 8 days 
Food Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

Grades of Purity: 
Research: 99.99%; 
Pure: 99 .9%; T echnlcal: 99.2% 

Storage Temperatura: Ambient 
Inert Atmosphere: No 

requirement 
Venting: Open (flame arreater) or 
pressure-vacuum 

10. HAZARD ASSESSMENT CODE 
(Sea Hazard Assessment Handbook) 

A-T-U 

1 1. HAZARD CLASSIFICATIONS 

1 1.1 Code of Federal Regulations: 
Flammable liquid 

1 1 .2 NAS Hazard Rating for Bulk 
Water Transportation: 

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

Vapor Irritant . . . . . . . 1 
Liquid or Solid Irritant . 1 
Poisons . . . . . . . . . . 2 

Water Pollution 
Human Toxicity . . . . . 1 
Aquatic Toxicity . . . . 3 
Aesthetic Affect . . • . 2 

Reactivity 
Other Chemical• 1 
Water ......•..... 0 
Self Reaction . . . . . . . 0 

1 1 .3 NFPA Hazard Claosification: 
Category Classification 

Health Hazard !Blue) . . . . . 2 
Flammability !Red) . . . . . . . 3 
Reactivity (Yellow) . . . . . . . 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

1 2. 1 Physical State at 1 6 • C and 1 
atm: Liquid 

1 2.2 Molecular Weight: 1 06.1 6 
12.3 Boiling Point at 1 atm: 269.4"F 

= 131.9° = 406.1 °K 
12.4 Freezing Point: -·64.2°F = 

-47.9•c = 226.3"K 
12.6 Critical Temperature: 660.8"F 

= 343.B°C = 617.0°K 
12.6 Critical Pressure: 

613.8 atm = 34.96 psia = 
3,640MN/m' 

12.7 Specific Gravity: 
0.864 at 20°C (liquid) 

12.8 Uquid Surface Tension: 
28.6 dyn.,./cm = 0.0286 N/m 
at 2o•c 

12.9 Uquid Water Interfacial Tension: 
36.4 dynes/em = 0.0364 N/m 
at 30"C 

12.10 Vapor (Gas) Speclfio Gravity: 
Not pertinent 

1 2.1 1 rc:::,, of
1 
~87~ific Heats of Vapor 

1 2.1 2 Latent Heat of Vaporization: 
147 8tu/lb = B1.9 cal/g = 
3.43 X 1o' J/kg 

12.13 Heat of Combustion: 
--17.664 Btu/lb = --9762.4 
cal/g = --406.31 x 1 o' J/kg 

12.14 Heat of Decomposition: Not 
pertinent 

1 2.16 Heat of Solution: Not pertinent 
1 2.18 Hast of Polymerization: Not 

pertinent 
12.26 Hast of Fusion: 26.01 cal/g 
12.28 Umitlng Value: Data not 

available 
12.27 Raid Vapor Presoura: 0.34 pols 

NOTES 

JUNE 1985 



XLM m-XYLENE 

12.17 12.18 12.19 12.20 
SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

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

15 55.400 40 .387 35 .962 15 .938 
20 55.260 50 .393 40 .953 20 .898 
25 55.130 60 .398 45 .944 25 .862 
30 54.990 70 .404 50 .935 30 .827 
35 54.850 80 .410 55 .926 35 .794 
40 54.710 90 .415 60 .917 40 .764 
45 54.570 100 .421 65 .908 45 .735 
50 54.430 110 .426 70 .899 50 .708 
55 54.290 120 .432 75 .890 55 .682 
60 54.160 130 .437 80 .881 60 .658 
65 54.020 140 .443 85 .873 65 .635 
70 53.880 150 .448 90 .864 70 .613 
75 53.740 160 .454 95 .855 75 .592 
80 53.600 170 .460 100 .846 80 .572 
85 53.460 180 .465 85 .554 
90 53.320 190 .471 
95 53.180 200 .476 

100 53.050 210 .482 

12.21 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 

K 60 .090 60 .00172 0 .247 
N 70 .127 70 .00238 25 .260 
s 80 .177 80 .00324 50 .273 
0 90 .242 90 .00435 75 .286 
L 100 .326 100 .00577 100 .299 
u 110 .434 110 .00754 125 .311 
B 120 .571 120 .00975 150 .324 
L 130 .743 130 .01247 175 .336 
E 140 .956 140 .01577 200 .348 

150 1.219 150 .01977 225 .360 
160 1.538 160 .02455 250 .371 
170 1.924 170 .03023 275 .383 
180 2.388 180 .03691 300 .394 
190 2.939 190 .04473 325 .406 
200 3.590 200 .05382 350 .417 
210 4.355 210 .06431 375 .427 
220 5.247 220 .07635 400 .438 
230 6.282 230 .09009 425 .449 
240 7.476 240 .10570 450 .459 
250 8.846 250 .12330 475 .469 
260 10.410 260 .14310 500 .479 

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



a-XYLENE 

Common Symptoms 

1 ,2·Dimethylbenzene 
Xylol 

Watery liquid Colorless Sweet odor 

Floats on water. Flammable, irritating vapor is produced. 

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

Fire 

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

CAll FOR MEDICAL AID. 

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

consciousnase. 
Move to fresh air. 

~~ ~~=~~\~~ :::iff~~~h~givg~v:x~~~~~ial respiration. 

Exposure UQUID 
Irritating to skin and eyee. 
If swallowed, will causa nausea, vomiting. or lose of 

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

water or milk.. 
DO NOT INDUCE VOMITING. 

Dangerous to aquatic life in high concentrations. 
Fouling to shoreline. 

Water 
Pollution 

May be dangerous if it enters water intakes. 

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

1. RESPONSE TO DISCHARGE 2. LABEL 

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

2.1 Category: Flammable liquid 
2.2 Class: 3 

Should be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 

3.1 CG Compatibility Class: Aromatic 4.1 Physical State lao shipped): 
Hydrocarbon Liquid 

4.2 Color: Colorless 3.2 Formula: o-C6H4iCH3)2 
3.3 IMO/UN Designation: 3.2/1307 4.3 Odor: Benzene-like; 
3.4 DOT ID No.: 1307 characteristic aromatic 
3.6 CAS Registry No.: 96·47.8 

5.1 

6.2 

6.3 

5.4 
6.5 
5.6 
6.7 
6.8 

5.9 

6.10 
5.11 

6. HEALTH HAZARDS 

Pereonal Protective Eqi.Hpment: Approved canister or air-supplied mask; goggles 
or face shield; plastic gloves and boots. 

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

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

Threshold Umit Value: 100 ppm 
Short Term Inhalation UmiU: 300 ppm for 30 min. 
Toxicity by Ingestion: Grade 3; lD50 = 60 to 600 g/kg 
Late Toxicity: Kidney and liver damage 
Vapor (Gas) Irritant Characteristics: Vapors cause a slight smarting of the eyes 

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

Uquid or Solid Irritant Characteri1tics: Minimum hazard. If spilled or clothing 
and allowed to remain, may cause smarting and reddening of the skin. 

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

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 
6.8 

6.9 
6.10 

6.11 

6.12 

7.1 

7.2 

7.3 

7.4 

7.6 
7.6 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 

9.2 
9.3 
9.4 

6. FIRE HAZARDS 

Flash Point: 63°F C.C.; 
76°f o.c. 

Flammable Umita In Air: 1 .1 %-
7.0% 

Fire Extinguishing Agents: Foam, 
dry chemical, or carbon dioxide 

Fire Extinguiohing Agenta Not to 
be Used: Water be ineffective. 
Special Hazards of Combustion 
Producta: Not pertinent 
Behavior In Fire: Vapor Ia heavier 

than air and may travel 
considerable distance to a 
source of ignition and flash 
back. 

Ignition Temperature: 869°F 
Bectrioel Hazard: Claaa I, 

Group D 
Burning Rate: 6.8 mm/mln. 
Adiabatic Flame Temperatura: 

Data not available 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Flame Temperature: Data not 

available 

7. CHEMICAL REACTIVITY 

Reactivity with Water: No 
reaction 

Reactivity with Common 
Material&: No reaction 
Stability During Tranoport: 

Stable 

~=~!d~~~nt!t';:r~n~~t Acids and 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio IRaactont to 
Product): Data not available 
Reactivity Group: 32 

8. WATER POllUTION 

Aquatio Toxicity: > 100 mg/1/96 
hr/0. magnaiTL m/fresh water 

Waterfowl Toxicity: Data not 
available 

Biological Oxygen Demand 
lBO D): 0 lb/lb, 5 days; 

2.6% ltheor.l, 8 days 
Food Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

Grades of Purity: 
Research: 99.99%; 
Pure: 99.7%; 
Commercial: 96 +% 

Storage Temperature: Ambient 
Inert Atmosphere: No action 
Venting: Open (flame arreater} or 
pressure-vacuum 

10. HAZARD ASSESSMENT CODE 
(See Hazard Aaseasmant Handbook} 

A·T·U 

11. HAZARD CLASSIFICATIONS 

11.1 Coda of Federal Regulationo: 
Flammable liquid 

11.2 NAS Hazard Rating for Bulk 
Water Transportation: 

Category Ra'ting 
Fire ...........•..... 3 
Health 

Vapor Irritant . . . . . . . 1 
Liquid or Solid Irritant • 1 
Poiaons ....•..... 2 

Water Pollution 
Human Toxicity . . . . . 1 
Aquatic Toxicity .... 3 
Aesthetic Affect . . • . 2 

Reactivity 
Other Chemicals 1 
Water ....•....•.• 0 
Self Reaction . . • . . . . 0 

11.3 NFPA Hazard Classification: 
Category Classification 

Health Hazard IBiuel . . • . . 2 
Flammability IRed) . . . . . . • 3 
Reactivity IYallowl ...•... 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Phyoioal State at 16°C and 1 
atm: liquid 

12.2 Molecular Weight: 106.16 
12.3 Boiling Point at 1 atm: 291.9°F 

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

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

= 367.1 •c = 63o.3•K 
12.8 Critical Pressure: 

541.6 atm = 36.84 paie = 
3.732 MN/m' 

12.7 Specific Gravity: 
0.880 at 20°C !liquid) 

12.8 Uquid Surface Tension: 
30.53 dynes/em = 0.03063 
N/m at 16.5°C 

12.9 Uquid Water Interfacial Tension: 
36.06 dynes/em = 0.03606 
N/m at 20°C 

12.10 Vapor I Gaol Specific Gravity: 
Not pertinent 

12.11 Ratio of Specific Heats of Vapor 
!Gaol: 1.068 

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

12.13 Heat of Combuation: 
--17,568 Btu/lb = -·9764.7 
cal/g = ··408.41 x 10' J/kg 

12.14 Heat of Decomposition: Not 
pertinent 

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

pertinent 
12.26 Heat of Fusion: 30.64 cal/g 
12.26 Umlting Value: Data not 

available 
12.27 Raid Vapor Pressure: 0.28 psis 

NOTES 

JUNE 1985 



XLO a-XYLENE 

12.17 12.18 12.19 12.20 
SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

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

15 56.460 35 .389 35 1.043 15 1.328 
20 56.330 40 .391 40 1.035 20 1.263 
25 56.190 45 .394 45 1.027 25 1.202 
30 56.050 50 .396 50 1.018 30 1.145 
35 55.910 55 .398 55 1.010 35 1.092 
40 55.770 60 .400 60 1.002 40 1.042 
45 55.630 65 .402 65 .993 45 .995 
50 55.490 70 .404 70 .985 50 .952 
55 55.360 75 .406 75 .977 55 .911 
60 55.220 80 .408 80 .969 60 .873 
65 55.080 85 .411 85 .960 65 .836 
70 54.940 90 .413 90 .952 70 .802 
75 54.800 95 .415 95 .944 75 .770 
80 54.660 100 .417 100 .935 80 .740 
85 54.520 85 .712 
90 54.380 
95 54.250 

100 54.110 

12.21 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 

I 60 .071 60 .00135 0 .261 
N 70 .101 70 .00188 25 .274 
s 80 .141 80 .00258 50 .287 
0 90 .194 90 .00349 75 .299 
L 100 .263 100 .00464 100 .311 
u 110 .352 110 .00611 125 .323 
B 120 .465 120 .00794 150 .335 
L 130 .609 130 .01021 175 .347 
E 140 .787 140 .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 3.028 200 .04539 350 .424 
210 3.686 210 .05443 375 .435 
220 4.456 220 .06484 400 .445 
230 5.352 230 .07674 425 .455 
240 6.389 240 .09030 450 .465 
250 7.581 250 .10560 475 .475 
260 8.947 260 .12290 500 .485 

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



[ p-XYLENE XLP 

Common Symptoms 

1 ,4-Dimethylbenzene 
Xylol 

Watery liquid Cclorleea Sweet odor 

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

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

Fire 

FLAMMABLE 
Flashback along vapor trail mey occur, 
Vapor may explode if ignited in an enoloaed area. 
Wear self~contained br&athing apparatus. 
Extinguish with foam, dry chemical, or carbon dioxide. 
Water may be ineffective on fire. 
Cool expoaed containers with water. 

CALL FOR MEDICAL AID. 

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

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

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

water or milk. 
DO NOT INDUCE VOMITING. 

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

Water 
Pollution 

May be dangerous if it enters water intakes. 

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

1. RESPONSE TO DISCHARGE 2. LABEL 

(See Response Methode Handbook! 2.1 Category: Flammable liquid 
Issue warning-high flammability 
Evacuate area 
Should be removed 
Chemical and physical treatment 

3. CHEMICAL DESIGNATIONS 

2.2 Class: 3 

4. OBSERVABLE CHARACTERISTICS 

3. 1 CG Compatibility Class: Aromatic 4.1 Physical State (as ahippedl: 
Hydrocarbon Liquid 

3.2 Formula: p·C6H41CH3)2 4.2 Color: Colorless 
3.3 IMO/UN Designation: 3.2/1307 4.3 Odor: Like benzene; 
3.4 DOT ID No.: 1307 characteristic aromatic 
3.6 CAS Registry No.: 106-42-3 

6.1 

6.2 

6.3 

5.4 
6.6 
5.6 
5.7 
6.8 

6.9 

5.10 
5.11 

6. HEALTH HA2ARDS 

Personal Protective Equipment: Approved canister or air-supplied msak; goggles 
or face shield; plastic gloves and boota. 
Symptoms Following Exposure: Vapors cause headache and dizziness. liquid 

irritates eyes and akin. If taken into lungs, causes severe coughing, distress, 
and rapidly developing pulmonary edema. If ingested, causes nausea, 
vomiting, cramps, head&<:he, and coma. Can be fatal. Kidney and liver 
damage can occur. 

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

Threshold Umit Value: 1 00 ppm 
Short Term Inhalation Umita: 300 ppm for 30 min. 
Toxicity by lngeetion: Grade 3; L050 = 60 to 600 mg/kg 
Late Toxicity: Kidney and liver damage. 
Vapor tGaa) Irritant Characteristics: Vapors cause a slight •marting of the eyes 

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

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

Odor Threshold: 0.06 ppm 
IDLH Value: 1 0,000 ppm 

6.1 
6.2 

6.3 

6.4 

6.6 

6.6 

6.7 
6.8 

6.9 
6.10 

6.11 

6.12 

7.1 

7.2 

7.3 

7.4 

7.6 
7.6 

7.7 

7.8 

8.1 

8.2 

8.3 

8.4 

9.1 

9.2 
9.3 

9.4 

6. FIRE HA2ARDS 

Flaah Point: 81 °F C.C. 
Flemmable Umitll In Air: 1.1 %-

6.6% 
Firo Ex.dnguiahing Agent..: Foam, 

dry chemical, or carbon dioxide. 
Are Ex.tinguiahing Agenta Not to 
ba Uoed: Water may be 

ineffective. 
Speoial Hazards of Combustion 
Producte: Not pertinent 
Behavior In Fire: Vapor is heavier 

than air and may travel 
considerable dietance to a 
aource of ignition and flash 
back. 

~:C~~81rH:::;d~uCi~:r,ooF 
Group D 

Burning Rate: 6.8 mm/min. 
Adiabatic Fleme Tempe..,ture: 

Data not available 
Stoichiometric Air to Fuel Ratio: 

Data not available 
Aame Temperatura: Data not 

available 

7. CHEMICAL REACTIVITY 

Reectivity with Water: No 
reaction 

Reactivity with Common 
Materiel•: No reaction 
Stability During Tramport: 

Stable 
Neutralizino Agents for Acida and 
Cauatica: Not pertinent 
Polymerization: Not pertinent 
Inhibitor of Polymerization: Not 

pertinent 
Molar Ratio (Reactant to 
Product}: Data not available 
Reecdvity Group: 32 

8. WATER POLLUTION 

Aquatic Toxicity: 22 ppm/96/hr/ 
bluegillfTL/freoh water 

Waterfowl Toxicity: Data not 
available 

Biological Oxygen Demand 
(8001: 0 lb/lb in 6 days 
Food Concentration Potential: 

Data not available 

9. SHIPPING INFORMATION 

Grades of Purity: 
Research: 99.99 %; 

Pure: 99.6%; Technical: 99.0% 
Storage Temperatura: Ambient 
lnart Atmosphere: No 

requirement 
Venting: Open !flame arrester} or 

preaaure-vacuum 

10. HAZARD ASSESSMENT CODE 
{See Hazard Assessment Handbook) 

A-T-U 

1 1. HA2ARD CLASSIFICATIONS 

1 1.1 Code of Federal Regulation.: 
Flammable liquid 

1 1 .2 NAS Hazard Rating for Bulk 
Water Transportation: 

Category Rating 
Fire ...••••.......... 3 
Heelth 

Vapor Irritant . . . • • . . 1 
Liquid or Solid Irritant . 1 
Poiaona .......... 2 

Water Pollution 
Human T oxlcity • . . . . 1 
Aquatic Toxicity . . . . 3 
Aeathetic Affect . . . • 2 

Reactivity 
Other Chemicals 1 
Water ......•..... 0 
Self Reaction . . . . . . . 0 

1 1.3 NFPA Hazard Classification: 
Category Classification 

Heelth Hazard !Blue) . . • . . 2 
Flammability IRed) . . . . . . . 3 
Reactivity !Yellow) . . . . . . . 0 

12. PHYSICAL AND CHEMICAL 
PROPERTIES 

12.1 Phyalcel State at 16°C and 1 
etm: Liquid 

12.2 Molecular Weight: 106.16 
12.3 Boiling Point at 1 atm: 280.9°F = 138.3•c = 411.6•K 
12.4 Freezing Point: 56.9°F = 

13.3 •c = 286.6 •K 
12.6 Critical Temperature: 649.4°F 

= 343.o•c = 61 6.2•K 
12.6 Critical Preasure: 

609.4 atm = 34.66 psis = 
3.610 MNim' 

12.7 Speoific Gravity: 
0.861 at 20°C (liquid) 

12.8 Uquid Surface Tension: 
28.3 dynes/em = 0.0283 
Nlm at 20°C 

12.9 Uquid Water Interfacial Tension: 
37.8 dynes/em = 0.0378 N/m 
at 20°C 

12.10 Vapor (Gas) Specific Gravity: 
Not pertinent 

12.1 1 Ratio of Specific Heata of Vapor 
(Gaal: 1.071 

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

12.13 Heet of Combustion: 
-17,669 Btu/lb = --9764.7 
cal/g = --406.41 x 1 d' J/kg 

12.14 Heat of Decomposition: Not 
pertinent 

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

pertinent 
12.26 Heat of Fuaion: 37.63 cal/g 
12.26 Umiting Value: Data not 

available 
12.27 Reid Vapor Pressure: 0.34 psia 

NOTES 

JUNE 1985 



XLP p-XYLENE J 
12.17 12.18 12.19 12.20 

SATURATED UQUID DENSITY UQUID HEAT CAPAICTY UQUID THERMAL CONDUCTIVITY UQUID VISCOSITY 

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

60 53.970 60 .412 60 .935 60 .678 
65 53.830 70 .418 65 .928 65 .654 
70 53.690 80 .424 70 .921 70 .631 
75 53.550 90 .429 75 .914 75 .610 
80 53.410 100 .435 80 .907 80 .590 
85 53.270 110 .440 85 .900 85 .571 
90 53.140 120 .446 90 .892 90 .552 
95 53.000 130 .451 95 .885 95 .535 

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

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

12.21 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 

I 60 .096 60 .00183 0 .246 
N 70 .135 70 .00252 25 .259 
s 80 .187 80 .00343 50 .272 
0 90 .255 90 .00459 75 .285 
L 100 .343 100 .00607 100 .297 
u 110 .456 110 .00792 125 .309 
B 120 .599 120 .D1022 150 .321 
L 130 .777 130 .01303 175 .333 
E 140 .998 140 .01646 200 .345 

150 1.270 150 .02059 225 .357 
160 1.600 160 .02553 250 .368 
170 1.998 170 .03138 275 .380 
180 2.475 180 .03826 300 .391 
190 3.041 190 .04629 325 .402 
200 3.710 200 .05561 350 .413 
210 4.493 210 .06636 375 .424 
220 5.407 220 .07867 400 .435 
230 6.465 230 .09270 425 .445 
240 7.683 240 .10860 450 .456 
250 9.080 250 .12650 475 .466 
260 10.670 260 .14670 500 .476 

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



5.0 SITE CONTROL 

5 .1 ZONATION. Due to the nature of the work (multiple soil borings and 
monitoring well sampling throughout the study area) and the properties of the 
potential chemicals found onsite, typical exclusion, contamination reduction, and 
support zones are not necessary or practical at all locations. Therefore, where 
appropriate, a "floating" exclusion zone in the perimeter of the sampling site 
will be established to eliminate access to the area by individuals not working 
on the project or involved in the assessment work. The perimeter will be at 
least 20 feet in radius and moved accordingly as the assessment points are moved. 

5.2 COMMUNICATIONS. When radio communication is not used, the following air 
horn signals will be employed: 

Help three short blasts ( ) 

Evacuation three long blasts ( 

All clear alternating long and short blasts ( . ) 

5.3 WORK PRACTICES. General work practices to be used during ABB-ES projects 
are described in Chapter 9. 0 of the CLEAN HASP. Work at the site will be 
conducted according to these established protocol and guidelines for the safety 
and health of all involved. Specific work practices necessary for this project 
or those that are of significant concern are described as follows. 

Work and sampling will be conducted in Level D clothing and equipment. 

MprtBEQ.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 exclusion zone. 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 study area are subject 
to decontamination (as necessary). The decontamination procedure required will 
be determined by the nature and level of contamination found at the sites. At 
a minimum, site personnel will remove loose soils from boots and clothing before 
leaving the site. More thorough decontamination procedures will be observed as 
dictated by site conditions. These procedures are described in Chapter 13.0 of 
the CLEAN HASP. 

6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by keeping the equipment covered when at the 
site and placing the equipment on plastic sheeting, not the ground. Sampling 
equipment used at the site will be used only once or will be field cleaned 
between samples with soapy water (AlconoxTM), rinsed with clean water, rinsed with 
an approved Quality Assurance/Quality Control solvent, and final rinsed with 
organic free water. 

6 .1. 2 Heavy Equipment Decontamination Drilling equipment will be protected from 
contamination as much as possible by placing the equipment on plastic sheeting, 
not the ground. The drill rig and associated drilling equipment will be cleaned 
with high pressure water or high pressure steam followed by a soap and water wash 
and rinse. Loose material will be removed by brush. The person performing this 
activity will be at the level of protection used during the field investigation. 

6. 2 COLLECTION AND DISPOSAL OF DECONTAMINATION PRODUCTS. All disposable 
protective gear, decontamination fluids (for both personnel and equipment), and 
other disposable materials will be disposed of at the site. Decontamination 
fluids (e.g., isopropanol from split spoons and groundwater sampling pumps) will 
be stored in amber glass bottles. Disposable materials (e.g., gloves and 
TyveksTM) will be bagged and disposed of properly. 

MprtBEO.HSP 
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7.0 EMERGENCY AND CONTINGENCY PLANNING 

This section identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the CLEAN HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Chapter 14.0 of the CLEAN HASP. The 
following subsections present site-specific emergency and contingency planning 
information. 

7.1 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS. 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 on- and off-site 
will be directed through the HSO or designee. 

7.2 EVACUATION. Evacuation procedures at the site will follow those procedures 
discussed in Chapter 14.5 of the CLEAN HASP for upwind withdrawal, site 
evacuation, and evacuation of the surrounding area. Evacuation from the base 
will be conducted by travelling out the main gate. 

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured onsite 
will be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. 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 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 

MprtBEQ.HSP 
FGB.06.93 7-1 



8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the Project Manager and the HSS. Certification involves the 
completion of appropriate training, a medical examination, and a review of this 
site-specific HASP. All persons entering the site must use the buddy system, and 
check in with the Site Manager and/or HSO before going downrange. 

CERTIFIED ABB ENVIRONMENTAL TEAM PERSONNEL: 

*+ Lisa Routhier 

*+ Kelly Murray 

*+ James Huffman 

OTHER CERTIFIED PERSONNEL: 

* FIRST-AID-TRAINED 
+ CPR-TRAINED 

MprtBEG.HSP 
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8. 2 HEALTH AND SAFETY PLAN (HASP) APPROVALS. By their signatures, the 
the protection of the health undersigned certify that this HASP will be used for 

and safety -~~ 

8 . 3 FIELD TEAM REVIEW. 
information in the HASP. 
requirements of the HASP. 

NAME: 

DATE: 

SITE/PROJECT: 

MprtBEO.HSP 
FGB.06.93 

6- 7-73 
Date 

r,J¢3 
Date 

'/7/15 
Date 

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

8-2 



8. 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: 

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 

MprtBEO.HSP 
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8.5 EMERGENCY TELEPHONE NUMBERS. 

Base Security 

Base Dispensary 

Primary Hospital (Baptist Medical Center Beaches) 

Alternate Hospital (St. Luke's Hospital) 

Local Fire Department 

Poison Control Center 

National Response Center 

Regional USEPA Emergency Response 

Site HSO: Lisa Routhier 

General Site Supervisor: Lisa Routhier 

Project Manager: Eddie Watson 

ABB Environmental HSM: C.E. Sundquist 

HSS Officer: 

MprtBEO.HSP 
FGB.06.93 

David Daniel, DABT 

8-4 

(904) 246-7331 

(904) 270-5333 

(904) 247-2900 

(904) 296-3700 

9-911 

(800)-492-2414 

(800) 424-8802 

(800) 414-8802 

(904) 269-7012 

(904) 269-7012 

(904) 656-1293 

(207) 775-5401 xlOl 

(904) 656-1293 



8.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. The primary source of medical 
assistance for the site is: 

Baptist Medical Center Beaches 
1350 13th Ave. South 
Jacksonville, Florida 
(904) 247-2900 

DIRECTIONS TO PRIMARY HOSPITAL: Travel approximately 7.8 miles south on Highway 
101, which becomes AlA, from the NAVSTA Mayport to 13th Avenue, turn right then 
travel approximately 0.6 mile, the hospital will be on the left. See Figure 8-1. 

The alternate source of medical assistance for the site 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 Blvd. Travel to St. John's Bluff Road and 
turn south (left) then travel to Belfort Road. St. Luke's Hospital is on the 
corner of Butler and Belfort. See Figure 8-1. 
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FIGURE 8-1 
ROUTE TO BAPTIST MEDICAL CENTER 

SITE LOCATION 
U.S. NAVAL STATION MAYPORT 

';J> 
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r 
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L, 
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BAPTIST MEDICAL 
CENTER 

0 2 .,..,.. 
SCALE: 1'' = 2 MILES 

SITE SPECIFIC HEALTH 
AND SAFETY PLAN 

U.S. NAVAL STATION 
MAYPORT, FLORIDA 



APPENDIX A 

OCCUPATIONAL HEALTH AND SAFETY ADMINISTRATION POSTER 



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 
' I py py pym p 
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 
p y py p y I 

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 

with the Act. 

a 
representative authorized by the employees be given an opportunity 
to accompany the OSHA inspector for the purpose of aiding the 
inspection. 

Where there is no authorized employee representative, the 
OSHA Compliance Officer must consult with a reasonable number 
of employees concerning safety and health conditions in the 
workplace. 

COMPLAINT 

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 action. 

upon m~pc:a;uLm 
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 
' I I p ry p g py 

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 ,, . . p g p g 
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 
I t t I g 

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 of Labor 
Occupational Safety and Health Administration 

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


