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EXECUTIVE SUMMARY 

h 

There are several potential chemical and physical hazards associated with the tasks of this 

project. The chemical haxards include the potential for exposure to petroleum-based products 

and metals. The apparent physical hazards include working around heavy equipment (drill 

rig and backhoe), heat stress, and underground utilities. The environmental hazards include 

various degrees of dangerous flora and fauna. Each of these hazards is described in 

Section 3.0. 

Section 5.0 describes the monitoring requirements which consist of using a PID, 

Oxygen/Combustible Gas Meter, Radiation Meter, and Drtiger Tubes to monitor contaminant 

levels. 

The level of personal protective equipment (PPE) used for work tasks and other operations will 

range between Level D, Modified Level D (D+), and Level B, with protection upgrades 

dependent on monitoring results and the Site Health and Safety Officer’s discretion. 

Section 8.0 describes emergency procedures and includes a map and verbal directions to the 

nearest hospital are presented in Section 8.5 

ES-1 
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1.0 INTRODUCTION 

1.1 Policy 

A 

This plan has been designed as a Site-Specific Health and Safety Plan WASP) for a Phase III 

Hazardous/Toxic Waste Real Estate Acquisition Survey at the Bostic, Reinhold, and Carlyle 

parcels located in the southeast portion of Onslow County, North Carolina. 

It is the policy of Baker Environmental, Inc. (Baker) that all on-site hazardous waste 

management activities be performed in conformance with a Site-Specific HASP. The HASP is, 

written based on the anticipated hazards and expected work conditions and applies to 

activities performed by both Baker and subcontractor personnel. The HASP may be 

modified/updated with the approval of the Project Health and Safety Officer (PHSO) and 

Project Manager. 

The HASP is based on an outline developed by the U.S. Coast Guard for responding to 

hazardous chemical releases (U.S.C.G. Pollution Response COMDTlNST-ML645f3-30) and by 

NIOSH, OSHA, USCG, and EPA’s recommended health and safefq procedures (Occupational 

Safety and Health Guidance Manual for Hazardous Waste Site Activities). This plan, at a 

minimum, meets the requirements under OSHA Standard 29 CF’R 1910.120 (Hazardous 

Waste Operations and Emergency Response). 

1.2 References 

The following publications have been referenced in the development and implementation of 

this HASP. 

l American Conference of Governmental Industrial Hygienists (ACGIH3, Threshold 

Limit Values for Chemical Substances and Phvsical Agents and Biological Exposure 

Indices for 1991-1992. 

l The Center for Labor Education and Research, Lori P. Andrews, P.E., Editor. Worker 

Protection During Hazardous Waste Remediation, Van Nostrand Reinhold, New York, 

New York. 1990. 

l-l 
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a Lewis, Richard J., Sr. Hazardous Chemicals Desk Reference, 3rd Edition, Van 

Nostrand Reinhold, New York, New York. 1991. 

l National Institute for Occupational Safety and Health/Occupational Safety and 

Health Administration/U.S. Coast Guard/U.S. Environmental Protection Agency 

(NIOSH/OSHA/USCG/EPA). Occupational Safety and Health Guidance Manual for 

Hazardous Waste Site Activities. October 1985. 

l U. S. Coast Guard. Policv for Response to Hazardous Chemical Releases. USCG 

Pollution Response COMDTINST-M16465.30. 

l U.S. Department of Health and Human Services, Public Health Service, Centers for 

Disease Control, NIOSH. NIOSH Pocket Guide to Chemical Hazards. June 1990. 

l U.S. Environmental Protection Agency, Office of Emergency and Remedial Response, 

Emergency Response Division. Standard Operating Safetv Guides. July 1988. 

1.3 Pre-Entry Requirements 

During the initiation of site activities (site mobilization) and prior to the investigation, the 

SHSO will perform a reconnaissance of the anticipated work areas as identified in the Work 

Plan, establish or confirm emergency points of contact and procedures, and review any other 

issues deemed necessary to address site safety and health. The SHSO will then call a meeting 

with site personnel (as identified in Section 2.0) to discuss data obtained from the previous site 

reconnaissance, provisions outlined in this HASP, and appropriate safety and health related 

procedures/protocols. 

h 
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2.0 PROJECT PERSONNEL AND RESPONSIFiILXTIES 

The following personnel are designated to carry out the stated job functions for both on- and 

off-site activities. (Note: One person may carry out more than one job function, and personnel 

identified are subject to change.). The responsibilities that correspond with each job function 

are outlined below. 

PROJECT MANAGER: Mr. Raymond Wattras 

The project manager is responsible for assuring that all activities are conducted in accordance 

with the HASP. The Project Manager has the authority to suspend field activities if 

employee8 are in danger of injury or exposure to harmful agents. In addition, the Project 

Manager is responsible for: 

l Assisting the Project Health and Safety Officer in Site-Specific HASP development for 

all phases of the project. 

h 

l Designating a Site Health and Safety Officer and other site personnel who will assure 

compliance with the HASP. 

l Reviewing and approving the information presented in this HASP. 

PROJECT HEALTH AND SAFETY OF’FICER (PHSO): Mr. Ronald Krivan, CSP 

The Project Health and Safety Officer is responsible for general development and monitoring 

of compliance with the HASP. The PHSO will be the primary contact for inquiries as to the 

contents of the HASP. The PHSO will be consulted before changes to the HASP can be 

approved or implemented. The PHSO’s responsibilities include: 

l Coordinating the review, evaluation, and approval of the HASP. 

l Developing new protocols or modify the HASP as appropriate and issue amendment8 

to the HASP. 

l Resolving issues that arise in the field with respect to interpretation or 

implementation of the HASP. 

h 
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l Monitoring the field program through a regular review of field health and safety 

records, on-site activity audits, or a combination of both. 

l Determining that all on-site personnel have received the required training and 

medical surveillance prior to entry onto the site. 

l Approving changes to assigned PPE. 

SITE MANAGER: Mr. Pete Mondav 

The Site Manager is responsible for assuring that all day-today activities are conducted in 

accordance with the HASP. The Site Manager has the immediate authority to suspend field 

activities if employees are subjected to a situation that can be immediately dangerous to life or 

health. The Site Manager’s responsibilities include: 

l Assuring that the appropriate health and safety equipment and PPE has arrived on 

site and that it is properly maintained. 

l Coordinating overall site access and security. 

l Controlling site access, including documenting all personnel arriving and departing 

the site by name, company, and time. 

l Coordinating site safety and health issues with the SHSO. 

l Assisting the SHSO in coordinating emergency procedures with the Naval Activity, 

emergency medical responders, etc., during site mobilization activities. 

l Coordinating activities with Baker and subcontractor personnel. 
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SITE HEALTH AND SAFETY OFFICER: Mr. Pete Monday 

A 

/f--l 

The SHSO is responsible for the implementation of the HASP. These responsibilities include 

the following: 

Coordinating and documenting the preentry briefing and periodic (weekly) briefings. 

Assuring that monitoring equipment is properly calibrated, used, and maintained. 

Managing health and safety equipment, including instruments, respirators, PPE, etc., 

that is used in field activities. 

Arranging emergency response provisions in cooperation with Naval Activity 

Requirements, emergency medical care, etc., during site mobilization activities. 

Monitoring tield activities for compliance with the HASP. Evaluate the need for 

changing work procedures and PPE protection levels and notifying the PHSO and 

Project Manager of any changes. 

Prepare a daily/weekly report (in the field log book) as necessary, which may include 

all relevant health and safety events; recordkeeping of all personnel and site 

monitoring information; accident investigation and reporting; safety inspections; 

maintain a record of site conditions, personnel involved in field activities, and any 

other relevant health and safety issues 

Overseeing the decontamination of personnel and equipment. 

Determining safe boundary procedures for activities requiring Level C or higher 

protection levels. 

Implementing the Baker Hazard Communication Program on site. 

Acting as the Emergency Coordinator and assuring the availability of a 

communication network and deployment of the HASP and emergency equipment to 

field teams. 

2-3 
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FIELD TEAM MEMBER Mr. John Zimmerman 

The Field Team Members are responsible for: 

Becoming familiar with the HASP. 

Attending training sessions to review the HASP and additional safety and health 

information. 

Being alert to identified and unidentified hazards. 

Reporting unidentified hazards to the SHSO and Site Manager. 

Offering suggestions, ideas, or recommendations that may improve site safety. 

Complying with the contents of the HASP. 

Conducting site activities in a cautious, safe, and professional manner. 

Reporting accidents/injuries, however minor, to the SHSO as soon as possible. 

Subcontractor personnel are responsible for: 

Complying with the conditions as outlined under Field Team Members. 

Obtaining the appropriate training, fit testing, and medical requirements under 

29 CFR 1910.120 and 1910.134 and providing this documentation to the Site Manager. 

Complying with the training and medical surveillance requirements as outlined in 

Sections 9.0 and 10.0, respectively, and providing his/her own PPE that meets or 

exceeds the level of protection as outlined in this HASP. 

2-4 



NAVFACENGCOM REPRESENTATIVES: 

Mr. Bryon Brant, P.E., Engineer-in-Charge 

ACTIVITY/BASE REPRESENTATIVES: 

Mr. Neal Paul (CLEJ EMD) 

FEDERAL/STATE/LOCALREPRESENTATIVES: 

N/A 

(804) 322-4786 

(919) 451-5874 
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3.0 SITE CIIARACTERIZATION 

This section presents the site background, site work plans, site description and hazard 

evaluation for three tracts of property that may be purchased by the Navy. The three tracts of 

property are located in the southeast portion of Onslow County, North Carolina and adjacent 

to Marine Corps Base Camp Lejeune. 

3.1 Site Background 

The tracts of land are referred to as Bostic, Reinhold, and Carlyle. This section describes the 

site background for each of these three tracts of land. The information to develop the site 

background for these properties has been acquired from a Phase II Report by Roy F. Weston 

titled FY92 MCON Project Hazardous/Toxic Waste Real Estate Acquisition Survey. 
A 

3.1.1 Bostic Property 

This tract of land is divided into three parcels (parcels 122,123, and 124). 

The property is used for maintenance, storage, and repair of various types of construction 

equipment and material. These parcels were part of former Camp Davis Military Base. The 

Camp Davis motor pool was to have been located on parcel 124. The site has also been used for 

a sawmill operation. 

Stained soils, two bulging drums, aboveground fuel tanks and lzvo overturned railroad tank 

cars have been reported to be on site. Previous sampling results have indicated up to 700 

mg/kg of total petroleum hydrocarbons in the soil. 

3.1.2 Reinhold Property 

This land consists of parcel 058. This property contains fill material that resulted from the 

demolition of service stations. The fill from the former service stations consists of pipes, 

concrete and scrap metal. 

Low concentrations of PCBs were detected in soil samples and ground water. Additionally, 

some metals were detected that exceed the North Carolina ground water standards, these may 

*“L. 
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be standard background concentrations for this area. The metals detected above North 

Carolina groundwater standards include the following: 

0 Chromium 

0 Iron 

l Manganese 

l Lead 

0 Selenium 

3.1.3 Carlyle Property 

This property is parcel 132 and consists of one acre. Former uses of the property includes a 

cabinet shop, an automotive garage, a retail store/gas station and a mobile home. There are 

three underground storage tanks (IJSTs) present at the east corner of the retail store/gas 

station. The tanks have been replaced because the previous tanks were reported to have been 

leaking. 

Staining and oil-like residues have been reported on the ground surface of the garage area. It 

has also been reported that the garage operations included the disposal of oils onto the ground 

and into drainage swales surrounding the parcel. Leaking waste oil tanks, drums and various 

engine parts have been seen in the yard area of the garage. A turpentine manufacturing plant 

also is dated in the site history. 

3.2 Site Work Plans 

Tasks to be accomplished at each of the properties are summa&ed in the following 

subsections. A more detailed description of these activities can be found in the work plan for 

this project. 

3.2.1 Bostic Property 

The following tasks are to be accomplished during field activities at the Bostic property. 

0 Installation of five monitoring wells. 

l Development of monitoring wells, purging, and sampling. 

a-s 
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3.2.2 Reinhold Property 

The following taska are to be accomplished during field activities at the Reinhold property. 

0 Installation of three monitoring wells. 

l Development of monitoring wells, purging, and sampling. 

l Excavation of test pits. 

3.2.3 Carlyle Property 

The following tasks are to be accomplished during field activities at the Carlyle property. 

l Collect drive point samples by GEOPROBE. 

a Collect soil boring samples. 

3.3 Hazard Evaluation 

3.3.1 Task-Specific Hazards 

Hazards at the sits may be associated with several job tasks as detailed in the site work plan. 

Listed below are summaries for the hazards associated with each of the site tasks. 

Monitoring Well Installation (Bostic and Reinhold Properties) 

Chemical 

l Potentially-contaminated mud, etc. in eyes and on skin. 
l Contact with potentially contaminated material. 
l Ingestion of hazardous materials from hand to mouth contact. 
0 Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Physical/Environmental 

l Heavy equipment operation hazards. 
l Slips/tripalfalls - sloped, uneven terrain; crawling over and under obstacles. 
l Skin irritation from contact with insects and vegetation. 
l Overhead hazards from drill rig operations. 
l Interaction with native and potentially hostile animal life. 
l Contact with underground utility lines. 
l Lifting hazards (muscle strain). 

3-3 



Monitoring Well Development (Bostic and Reinhold Properties) 

Chemical 

l Potentially-contaminated water, etc., in eyes and on skin. 
l Ingestion of hazardous materials from hand to mouth contact. 
0 Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Physical/Environmental 

l Elevated noise levels from equipment operation. 
l Slips/tripslfalls - sloped, uneven terrain. 
l Skin irritation from contact with insects and vegetation. 
l Interaction with native and potentially hostile animal life. 

Groundwater Sampling (Bostic and Reinhold Properties) 

Chemical 
A 

l Skin contact with potentially contaminated water. 
l Eye contact from splashing water. 
l Ingestion of hazardous materials from hand to mouth contact. 
0 Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants 

emitting from the well opening. 

PhysicaUEnvironmentaI 

A 

l Skin irritation from contact with insects and vegetation. 
e Lifting hazards (muscle strain, etc.) while bailing well. 
o Cuts from using knives to cut bailer rope. 
l Slips/trips/falls - sloped, uneven terrain. 
l Interaction with native and potentially hostile animal life. 

Geoprobe (Carlvle Property1 

Chemical 

l Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 
l Ingestion of hazardous materials from hand to mouth contact. 
l Contact with potentially contaminated material. 

Physical/Environmental 

h 

l Hydraulic equipment operations. 
l Slips/trips/falls - sloped, uneven terrain; crawling over and under obstacles. 
o Skin irritation from contact with insects and vegetation. 
l Contact with underground utilities, fuel lines, etc. 
a Interaction with native and potentially hostile animal life. 

3-4 
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Soil Boring-SamplinP (Carlyle Property1 

Chemical 

o Potentially-contaminated mud, etc., in eyes or on skin. 
o Skin contact potentially with contaminated soil. 
o Ingestion of contaminated soils from hand to mouth contact. 
l Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 

Physical/Environmental 

l Elevated noise levels from heavy equipment operations. 
l Lifting hazards (muscle strain). 
l Skin irritation from contact with insects and vegetation. 
l Contact with underground utilities. 
l Interaction with native and potentially hostile animal life. 
l Heavy objects landing on foot/toe or head. 
l Strips/trips/falls from sloped, uneven terrain. 

Test Pit/Trenching (Reinhold Property) 

Chemical 

A 

l Skin contact with contaminated soil. 
o Ingestion of contaminated soils from hand to mouth contact. 
0 Inhalation of volatile contaminants or volatile fraction of semivolatile contaminants. 
l Skin contact with potentially toxic-‘pure product” contaminants. 

Physical/Environmental 

l Heavy equipment operation hazards. 
l Overhead hazards. 
l Skin irritation from contact with insects and vegetation. 
l Contact with underground utilities. 
l Excavation hazards. 
l Interaction with native and potentially hostile animal life. 
l Explosion from contact with explosive/ignitable materials. 

3.3.2 Chemical Hazards 

Exposure to hazardous chemicals can occur through various pathways into the body. These 

pathways include: 

l Inhalation of vapors and/or particulates. 

l Ingestion of contaminated particulates from hand-to-mouth contact. 

l Dermal and eye contact from direct, unprotected contact. 

6-. 
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l Absorption through the eye from exposure to concentrations in the air. 

The chemical exposure potential for personnel working at the three areas is expected to be 

minimal based on previous analytical results combined with the use of personal protective 

equipment (PPE), and air monitoring. Tables 3-1,3-Z, and 3-3 identify chemical and physical 

properties for the chemicals detected during preliminary sampling investigations. 

Material Safety Data Sheets for those materials listed above have been compiled, and are 

included as Attachment B. Procedures to follow in the event of a chemical exposure, are 

included as Attachment C . 

3.3.3 Physical Hazards 

3.3.3.1 Underground/Overhead Utilities 

An underground utility clearance must be obtained before any intrusive activities are 

performed at these properties. This clearance must come from the base representative for this 

project and the North Carolina Utilities Locating Company, Inc. (ULOCO). If underground 

utilities are identified in these areas the ground above the utility lines are to be physically 

marked, such as, with spray paint or flags. Baker personnel are to notify the base 

representative at least three days prior to soil intrusive activities to acquire a utility clearance 

and at least two weekdays for ULOCO. A minimum of a 24 inch tolerance zone must be used 

for underground utilities. 

The generally accepted uniform color code for underground utilities is as follows: 

l Red - Electric power lines, cables, conduit and lighting cables 

l Yellow - Gas, oil, steam, petroleum, or gaseous materials 

l Orange - Communication, alarm or signal lines, cables or conduit 

l Blue -Water, irrigation, and slurry lines 

l Green - Sewers and drain lines 

l White - Proposed excavation 

Energized overhead electric lines may present a risk of electrocution. OSHA standards 

require that equipment maintain certain distances from power lines. For lines 0 to 
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TABLE 3-l 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
CARLYLEPROPERTY 

CHEMICAL 
HAZARD 

SKIN 
COMPOUND(a) RATING@) VOL.(c) ABS0RP.W CARC(e) TWA0 STELW cm) IDLH(iJ IP(i) 

HFR 

VOLATILES: 

Benzene 

Ethylbenzene 

Toluene 

Xylene 

230 7s No Yes 1 mm 45 mm . 3,000 ppm 9.25 

230 10 No No 100 ppm 125ppm - . 8.86 

230 22 No No 100 ppm 150 ppm . 2,000 ppm 8.82 

230 6.72 No No 100 ppm 160ppm - 1,000 ppm 8.56 

Notes: (a) Chemical compound of potential concern obtained from previous investigation. 
fi) Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high 

r 
4 

hazard) 
(c) Volatility Rating - based upon vapor pressure in mm Hg at 68” F, 20” C 
(d) Skin Absorption - “Yes” indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct 

contact - ACGIH 1991-1992 
(0) Carcinogen - ‘Yes” indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH 
(0 TWA - Time Weighted Average from the 1991.1992 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits 8EL), 

whichever is lower 
(u) Short Torm Exposuro Limit - “STEL” denotes a 16 minute time weighted average which may not be exceeded - ACGIH 1990-1991 
(h) Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time -ACGIH 1990-1991 
61 IDLH - Immediately Dangerous to Life and Health. 
0’) Ionization Potential - expressed in electron volts (eV) from the NIOSH Pocket Guide To Chemical Hazards 



TABLE 3-2 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
BOSTIC PROPERTY 

CHEMICAL 
COMPOUND(a) 

I 
VOLATILES: 

HAZARD 
RATING@) VOL.0 SKIN 

HFR ABS0RP.W CARCW TWA(f) STELW cm) IDLH(i) IPW 

I 

Total Petroleum 
Hydrocarbon 

020 Negligible No No 5 mg/ma B - * CU.7 

Notes: (a) 
t-h) 

(cl 
(d) 

(4 
g (0 

(Ia 
(h) 
(1) 
0) 

Chemical compound of potential concern obtained from previous investigation. 
Hazard Rating - based upon Health (HI, Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high 
hazard) 
Volatility Rating - based upon vapor pressure in mm Hg at 68” F, 20” C 
Skin Absorption - “Yes” indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct 
contact - ACGIH 1991-1992 
Carcinogen - ‘Yes” indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH 
TWA - Time Weighted Average from the 1991-1992 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), 
whichever is lower 
Short Term Exposure Limit - “STEL” denotes a 16 minute time weighted average which may not be exceeded - ACGIH 1990-1991 
Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time -ACGIH 1990-1991 
IDLI-I - Tmmodintoly Dnngorous to Lifo nnd Honlth. 
Ionization Potential - exprossod in electron volts (eV) from the NIOSH Pocket Guide To Chemical Hazards 



TABLE3-3 

TOXICOLOGICAL PROPERTIES OF CHEMICALS 
REINHOLD PROPERTY 

CHEMICAL 
HAZARD 

RATING@) VOL.(c) 
SKIN 

COMPOUND(a) ABSORP.(d) CARC(e) TWA0 STELW cm IDLH@ IPB) 
HFR 

PCBs 210 0.005 mm No Yes 0.6 mgfms - m m I 
@ 100” c 

METALS: 210 0.006 mm No Yes 0.5 mg/m3 - s . . 
@lOo”C 

Chromium 211 NA 

Lead 310 NA 

Manganese 321 NA 

Selenium Not Found NA 

No 

No 

No 

No 

Yes 

Yes 

No 

No 

0.5 mglms - - NA 

0.05 mg/ms - 700 mg/ma NA 

5mg/ma - - I NA 

0.2 mg/ms - s I NA 

Notes: (8) Chemical compound of potential concern obtained from previous investigation. 
(b) Hazard Rating - based upon Health (H), Fire (F), or Reactivity (R) hazard from NFPA 704 Standard Rating System (0 = no hazard, 4 = high 

es hazard) 
b (C) Volatility Rating - based upon vapor pressure in mm Hg at 68” F, 20” C 

(d) Skin Absorption - ‘Yes” indicates potential exposure through skin and mucous membranes, either by airborne or, more particularly, by direct 
contact - ACGIH 1991-1992 

(e) Carcinogen - ‘Yes” indicates a compound is a confirmed or suspect human carcinogen by the IARC, NIOSH, NTP, EPA or ACGIH 
(0 TWA - Time Weighted Average from the 1991-1992 TLV - Threshold Limit Value of the ACGIH or OSHA Permissible Exposure Limits (PEL), 

whichever is lower 
(d Short Term Exposure Limit - “STEL” denotes a 15 minute time weighted average which may not be exceeded - ACGIH 1990-1991 
(h) Ceiling Limit - denotes the ceiling concentration that cannot be exceeded at any time -ACGIH 1990-1991 
(1) IDLH - Immediately Dangerous to Life and Health. 
6) Ionization Potential - expressed in electron volts (eV) from the NIOSH Pocket Guide To Chemical Hazards 
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50 kilovolts (kV), the minimum distance is 10 feet. Lines carrying over 50 kV require that 

equipment maintain 10 feet, plus an additional 0.4 inch for each 1 kV over 50. 

3.3.3.2 Heavy Equipment 

One of the primary physical hazards on the site is associated with the use of heavy equipment. 

The heavy equipment includes the use of a drill rig and a backhoe. 

General hazards associated with the drill rig inchrde moving parts, such as, the auger and 

cathead. Personnel must remain clear of moving parts and must avoid loose fitting clothing 

that can become entangled in the moving parts. Personnel working near a drill rig must be 

aware of the location and operation of the emergency shut off devices. Personnel are to stand 

clear of the drill rig immediately prior to starting the engine. 

During backhoe operations, a “spotter” will be in place to direct the backhoe operator. Other 

personnel in the area, such as those conducting sampling, are to remain close together and in 

the line of sight of the operator. These personnel can proceed to the trenching area only when 

an “all clear” is given by the spotter and operator. Caution must be exercised in these work 

areas to avoid slips, trips, and falls. Personnel are not permitted to enter into any trenches. 

Any sampling conducted will be done so from the bucket of the backhoe. Personnel must also 

avoid stepping adjacent to the top of an excavation to avoid falling or causing the trench to 

collapse. Trenches are to be filled at the end of each day. 

Noise from the operation of the heavy equipment will limit verbal warning abilities. Hand 

signals will be prearranged between operators and personnel working in and around heavy 

equipment. Backup alarms must operate properly on the heavy equipment. Only operators 

trained, qualified, and authorized will be permitted to operate the heavy equipment. 

The subcontracting company’s representatives are to provide any other cautions that need to 

be observed when working around this equipment during the HASP briefing. 

3.3.3.3 Thermal Stress 

Provisions for monitoring of heat stress and/or cold stress are outlined in Appendix A - Baker 

Safety SOPS. 

h=% 
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3.3.3.4 Explosion and Fire 

In general, the following items present potential physical haxards and will be monitored 

closely: 

l Explosion and fire resulting from: 

) Heavy equipment malfunction 

) Penetration into underground utility/service lines (gas, electric, fuel) 

F Ignition of trapped flammable vapors 

) Vehicular accidents 

Provisions for monitoring for potential fire/explosive conditions will include the use of an 

oxygen/combustible gas meter (as indicated in Section 5.2) and the performance of utility 

checks prior to conducting intrusive activities. An ABC rated, minimum 20 lb. fire 

extinguisher will be maintained in the area. As additional concerns are identified, provisions 

for making changes to the HASP will be presented by the SHSO, as needed. 

3.3.3.6 Noise 

Elevated noise levels are typically produced during drilling and other heavy equipment 

operations; therefore, hearing protection devices will be available. 

3.3.3.7 Confined Space Entry 

h 

Confined space entry is not anticipated for this project. A confined space entry procedure will 

be required if there is a potential for employees to fall into a “confined space,” or where a 

rescue operation involving a confined space may occur, according to OSHA Standard 1910.146, 

Permit-Required Confined Spaces. 

Before any operation is to be performed in a confined space, the PHSO must be contacted. 

3.3.4 Radiation Hazards 

Although the potential for exposure to radiological wastes or radioisotopes at the three 

properties are not anticipated, a radiation survey meter will be available for use during site 

activities (Section 5.2 identifies the monitoring criteria). 

3-11 



P 

, - .  
/  

PT 

For alpha and low energy beta particles, protection for site workers can be accomplished by 

avoiding direct (unprotected) contract with soil, sediment, surface water, and groundwater. A 

Geiger-Mueller (GM) pancake tube that will read in counts per minute (cpm) will be available. 

For cpm exceeding twice the background level or greater than 140 cpm, work will atop, 

personnel will retreat until levels return to, or have gone below background (50 to 70 cpms), 

and contact the PHSO. 

For gamma rays, protection for site workers cannot be accomplished by avoiding direct contact 

with soil, sediment, surface water, and groundwater. A GM pancake tube for low energy 

gamma emissions, and a gamma scintillator for high energy gamma emissions will be 

available. The GM operating on a scale of cpm will follow the levels identified above. The 

gamma scintillator, operating on a scale of uR/hr, will have a stop work level of 1000 uR&r or 

lnlR/hr. 

3.3.5 Environmental Hazards 

Hazardous Flora 

Incidence of contact by individuals to poisonous/thorny plants is high; therefore, bare skin 

should be covered (i.e., long pants and shirt, steel toe boots, leather or cotton gloves, safety 

glasses, and head protection) as much as practical when working in forested areas. Personnel 

should avoid entering an area in the direct path of known poisonous flora (Le., poison ivy/oak), 

a secondary route should be selected. Care should also be taken when walking in such areas as 

uneven terrain or vines may present a tripping hazard, 

While attempting to cut into dense underbrush, hazards exist from the sharp machete, 

gas-powered weed cutter, etc. (Note: Hearing protection, steel toe boots, gloves, and safety 

glasses are required when using weed cutters). Care should be taken when using such devices. 

All rashes and other injuries will be reported to the SHSO as soon as they are known. 

Hazardous Fauna 

AI1 animal life must be treated with respect. Without proper training, personnel may not be 

able to differentiate between dangerous and non-dangerous varieties. Working in wet or 

.- 
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swampy areas unprotected is not permitted. Contact with surface water will be kept to a 

minimum. 

Mosquitoes and gnats pose a nuisance and physical hazard to field personnel. As a nuisance, 

they distract workers, leading to accidents. Mosquitoes also pose a physical threat by injecting 

live microorganisms into their victim. Perfumes and scented deodorant8 should be avoided. 

Donning light colored clothing is preferable, as mosquitoes are not attracted to lighter colors. 

The use of Avon’s “Skin So Soft” is encouraged as an insect repellent. 

There is a potential to come in contact with other dangerous insects. These include fire ants, 

chiggers, bees, wasps, hornets, mites, fleas, spiders, and ticks.* All personnel should perform 

“checks” on each other periodically and at the end of the work shift. All insect bite8 must be 

reported to the SHSO. 

Poisonous snakes such as the rattlesnake, copperhead, and cottonmouth (water moccasin), all 

known as pit vipers, are common to the United States. Snakes, as a general rule, typically do 

not attack people but will bite when provoked, angered, or accidentally injured (as when 

stepped on). When encountering a snake(s), avoid quick/jerky motions, loud noises, and 

retreat slowly; do not provoke the snake(s). If bitten, follow procedures outlined in Section 8.6, 

Emergency Medical Treatment. 

Prior to initiating site activities, each individual shall be questioned as to any known 

sensitivities to the previously mentioned organisms or agents. 

3.3.6 Additional Hazards 

A 

Provisions for the monitoring of hazards par&&r to the specific site activities (such as 

slippery ground, uneven terrain, overhead equipment, electrical lines, etc.,) shall be addressed 

at the pre-entry briefing by the SHSO or qualified designee. All personnel are expected to 

adhere to all applicable safety regulations in OSHA standard8 29 Cl?R 1910 and 1926 and 

follow good safetv practice as described in this HASP. 

* Site personnel have been provided with a copy of Baker’s policy (per our medical 
consultant) regarding the signs and symptoms of exposure for Lyme Disease. 

h 
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4.0 SITE CONTROL 

h 

4.1 Site Access 

l The Site Manager is designated to coordinate overall access and security on site. 

Perimeters for activities to be conducted at the three properties will be established 

according to the site boundary procedures identified in Section 4.3, local conditions, 

and Navy Activity requirements. 

l Personnel will not be permitted within the Work Zone (Exclusion Zone) or 

Contamination Reduction Zone without proper authorization from the SHSO. 

l All personnel arriving or departing the site will be documented in the field log. 

l All activities on site must be cleared through the Site Manager and documented in the 

Field Log. 

4.2 Site Conditions 

l The prevailing wind conditions are to be determined daily. 

0 An on-site Co mmand Post will be established. This location will be in the Support 

Zone and oriented upwind from the Work Zone. 

4.3 Work Zones 

Level C and B Activities 

Work Zones for activities conducted under Level C or higher protection levels shall be 

established utilizing control boundaries between the Work Zone, the Contamination 

Reduction Zone (CRZ), and the Support Zone (Clean Zone). These boundaries shall be defined 

as follows: 

l Work Zone - A radius of at least 25 feet (barring obstruction) from site investigative 

activities. 
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l Hotline -The boundary between the Work Zone and CRZ. 

l CRZ - The area between the Work Zone and the Support Zone (located upwind of the 

site investigative activities). 

l Contamination Control Line -The boundary between the CRZ and the Support Zone. 

0 Support Zone - The outermost area next to the CRZ and upwind of the site 

investigative activities. 

These boundaries will be demarcated using: 

l Colored boundary tape, cones, or equivalent for the Hotline. 

l Colored boundary tape, cones, or equivalent for the Decontamination Corridor of the 

CRZ. 

l Colored boundary tape and barriers for the Contamination. Control Line including 

posted signs and/or barricades indicating “Work Area’Y‘Authorized Personnel Only”, 

or equivalent. 

Level D and D + Activities 

Populated Areas 

Work Zones for activities conducted under Level D or D+ protection levels shall be 

established in such a manner as to preclude unauthorized personnel from entering the 

investigative area. A boundary will be established around the Work Zone to separate it from 

the Clean Zone using available materials. Such materials may include the Baker Field 

Vehicle, natural boundaries (buildings, structures, fences), or signs/placards, boundary tape, 

cones, barricades, etc. 

Unnopulated/Secluded Areas 

In unpopulated or secluded areas, the aforementioned materials may not be used due to the 

exclusive nature of the site, the short duration of the activity, and the low risk to outside 

A 
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populations. The SHSO and/or Field Team Leader is responsible for making this 

determination. 

4.4 “Buddy System” 

All site activities that involve hazards and/or the potential for contact with hazardous 

materials will be performed by a work team of no fewer than two people (Buddy System). For 

potential “high-hazard” activities, a third person located in the Support Zone will serve as an 

observer or rescue person. 

A 

4.5 Safe Work Practices 

Routine safe work practices may consist of: 

A 

0 Setting up barriers to exclude unauthorized personnel from contaminated areas. 

0 Minimizing the number of personnel and equipment at the site (s). 

0 Establishing work zones within the site. 

0 Establishing control points with regular access to and egress from work zones. 

0 Conducting operations in a manner to reduce exposure of personnel and equipment. 

0 Implementing appropriate decontamination procedures. 

0 Conducting sampling activities from an upwind location. 

4.6 Sanitation/Site Precautions 

Provisions for sanitation procedures and site precautions to be followed on site can be found in 

Attachment A - Baker Safety SOPS. 
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5.0 ENVIRONMENTALMON-ITORING 
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Air monitoring will be conducted at the personal breathing zones, point source and around the 

site perimeter, as necessary. Monitoring instruments to be available on site include a HNu 

(PID) with an 11.7 eV bulb, oxygen/combustible meter, Dtiger tubes, and a radiation survey 

meter. 

5.1 Personal Monitoring 

The following personal monitoring will be in effect on site: 

Personal monitoring will be accomplished using real time environmental monitoring 

instrumentation directed at the breathing zone of work party personnel. Breathing Zone (BZ) 

monitoring will be performed each time a reading is taken at the point source. The guidelines 

below identify the protection levels required according to the concentration measured in the 

BZ. 

(l)PID/FID 

l Background (2) = Level D 
0 > 10 mu above background for up to 1 continuous minute = Level C plus Driiger Tube 

Monitoring at the point source 
l >25 mu above background for up to 5 continuous minutes = Stop Work and consult 

the PHSO and Project Manager. 
0 Instantaneous peak concentrations > 100 mu = Stop Work and consult the PHSO and 

Project Manager. 

(11 PID with 11.7 eV ultraviolet lamp. 
(2) Background is typically 1 to 2 mu (meter units) 

(lX)riiger Tubes (used to determine if Level C or D + protection levels are adequate for highly 
volatile constituents when a PID response meets the level identified above). 

l Below limits of detedion (BLD) to (l/2 of the TWA)(x) = Level D 
l > l/2 of the TWA = Level C 
l 5 times the TWA = Stop work and consult PHSO 

(1) Drager Tubes to be used include: Benzene (67 28561) 
(2) Refer to Table 3-1, Section 3.0, for explanation. 
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5.2 Point Source Monitoring 

Point Bource monitoring is defined by this HASP as monitoring performed at the source of the 

sampling/investigative activity. Instrumentation to be used will include a PID, 

Oxygen/Combustible Gas Meter, and Radiation Survey Meter. The action levels for the 

oxygen/combustible gas meter and radiation meter are identified below. The radiation survey 

meter will be used at the discretion of the SHSO. 

Gxv~en/Combustible Gas Meter* 

Combustible Gas Meter 

0 <lo% of the Lower Explosive Limit &EL) = continue working 
* >lO% of the LEL* = Stop Work immediately and consult the PHSO and Project 

Manager 

Oxygen Meter 

0 19.5% to 22% = continue working 
0 C19.58 or >22% = Stop Work immediately and consult the PHSO and Project 

Manager 

*Used to evaluate physical safety in conjunction with PID/Drager Tubes. 

Radiation Survev Meter - Ludlum Model 3-98 Survev Meter with Model 44-2 Gamma 
Scintilla& Tube (external probe1 

l Background (typically 0.02 to 0.04 mR/hr) - Continue work 
l 0.5 mRJhr to 1 mR/hr - Continue work, monitor levels closely 
l > 1 mR/hr - Leave work area and consult PHSO 

As work progresses, the scope of monitoring may be extended based on monitoring results, 

odor detection, changing work conditions, and signs or symptoms of exposure. Any or all of 

these conditions will be immediately investigated and acted upon by the SHSO. 

5.3 Perimeter Monitoring 

Perimeter monitoring (defined as monitoring performed at borders beyond the Support Zone 

and often at the “fence line”) for each site will be performed as follows: 

l The PID will be used periodically to scan the perimeter as a means of documenting any 

volatile releases that may extend past the work zone, when volatile concentrations 

exceeding 50 mu at the point source or 10 mu at the breathing zone. 
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l The Drlger Calorimetric Tubes will be used periodically to measure any potential 

releases when concentrations exceeding the EL are detected at the breathing zone. 

l The Radiation Survey Meter will be used to determine a safe distance from the source 

(i.e., when levels return to background), if a radiation level exceeding 1 mB/hr or 

140 cpm is detected. 

5.4 Equipment Maintenance and Calibration 

Baker’s procedures for the return of equipment to inventory and for maintenance of the 

equipment shall be followed in order to assure that the optimum level of operation is 

maintained for the item. Equipment calibration under the direction of the SHSO will be 

completed daily and calibration information entered into the equipment calibration log sheet. 

The log sheets will be maintained on site for the duration of the project with copies to be given 

to the Equipment Manager once the equipment has been returned to the of&e. Procedures for 

equipment maintenance and calibration can be found in the operating manual provided by the 

manufacturer (included with each piece of equipment), or in Baker’s Standard Operating 

Procedures for Administrative, Field, and Technical Activities Manual. 

5.6 Monitoring Documentation 

As environmental monitoring is performed, documentation of the results will be entered into 

the Field Log Book of the SHSO or other personnel performing the monitoring. The pages 

with the air monitoring results are to be copied at the completion of field activities and become 

part of the permanent file. 

p4 
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6.0 PERSONAL PROTECTIVE EQUIPMENT 

6.1 Personal Protective Equipment Selection 

The required personal protective equipment available for the various levels of protection, is 

listed below. 

Item No. Personal Protective Equipment 

1 Chemical-Resistant Clothing (Polyethylene-coated Tyveke) 

2 Chemical-Resistant Clothing (Saranexel 

3 Uncoated Tyvek’VKleenguardo Coveralls 

4 Normal Work Clothes or Coveralls 

5 Air-Line Respirator (ALR) with 5-minute escape pack 

6 Self-Contained Breathing Apparatus @CBA) 

7 NIOSH 5-minute Escape Pack (on standby) 

8 Full-face Cartridge Respirator 

9 Half-face Cartridge Respirator 

10 Full-face Cartridge Respirator (on standby) 

11 Half-face Cartridge Respirator (on standby) 

12 Chemical-Resistant Gloves (Nitrile inner) 

13 Chemical-Resistant Gloves (Latex inner) 

14 Chemical-Resistant Gloves (Rubber/Neoprene outer) 

15 Chemical-Resistant Gloves (Nitrile outer) 

16 Work Gloves (outer) 

17 Chemical-Resistant Overboots (with steel toe) 

18 Chemical-Resistant Overboots (w/o steel toe) 

19 Steel Toe Boots 

20 Safety Glasses 

21 Safety Goggles 

22 Face Shield 

23 Hard Hat 

24 Hearing Protection(l) 

(1) At the discretion of the SHSO. 
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6.2 Site-Specific Levels of Protection 

* decontamination,‘and good personal hygiene. 

Based on an evaluation of potential hazards the levels of protection and corresponding 

personal protective equipment have been designated for the following tasks. Upgrading or 

downgrading the level of protection will be based on real time monitoring and working 

conditions. Changes in level of protection will be the responsibility of the SHSO. 

Note: No single combination of protective equipment and clothing is capable of protection 

against all hazards. PPE should be used in conjunction with safe work practices, 

Level of Protection 
Personal 

Protective 

a”. Equipment 
Site(s) Job Task B c D+ D Other (B.emNo.) 

Bostic and Reinhold Monitoring Well X 4,16,19,20, 
Installation 23,24 

:- Bostic and Reinhold Monitoring Well X 4,15,19,20 
Development 

Bostic and Reinhold Groundwater Sampling X 4,15,19,20 

Carlyle Soil Boring - Sampling X 4,15,19,20, 
23,24 

Reinhold Test Pit/Trenching X 1,6,12,X, 
17,23 

Carlyle Drive Point Samples X 4,15,19,20, 
23 

EXCEPTIN EMERGENCY SITUATIONS, CHANGES TC THE SPECIFIED LEVELS OF 
PROTECTION SHALL ONLY BE MADE WITH THE APPROVAL OFTHE SITE HEALTH 
AND SAFETY OFFICERAND THE SITE MANAGER, IN CONSULTATION WITH THE 
PROJECT HEALTH AND SAFETY OFFICER AND PROJECTMANAGER. 

6.3 Respiratory Protection 

Site-specific respiratory protection requirements as outlined below will comply with the 

procedures in Attachment A - Baker Safety SOPS. The criteria for using these types of 

respiratory protection have been determined by qualified Baker personnel in compliance with 

OSHAStandard 29CFR1910.134. 

-Y 
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Level B 

Either the “North” NIOSH-certified Air Line Respirator (ALR) system (four-person manifold) 

with B-minute escape pack or “North” Self-Contained Breathing Apparatus (SCBA) will be 

used at this level. The line-of-site worker will be equipped with an SCBA on standby for 

emergency rescue purposes. This individual may also be responsible for monitoring the 

supplied air system with the SHSO’s approval. 

Level C 

The ‘North” or “MSA” full-face/half-face NIOSH-certified negative pressure Air-Purifying 

Respirator (APR) with an organic vapor/acid gas/HFPA cartridge is the appropriate cartridge 

for use with the detected hazardous materials and the measured contaminant concentrations. 

Upgrades/downgrades in this level of respiratory protection will be based on measured 

“realtime” air contaminant concentrations (see Section 5.2) and the SHSO’s observations. 

Cartridge changeover will occur when one or more of the following have been 

observed: exposure duration greater than eight hours for vapor/gas cartridges; breathing 

resistance; noticeable odor or taste; or eye/throat irritation. 

6.4 Care and Cleaning of Personnel Protective Equipment 

Provisions for the care and cleaning of personal protective equipment used on site can be found 

in Attachment A - Baker Safety SOPS. Responsibility for compliance with these provisions 

lies with the Site Manager and/or Field Team Leader. 
A 

^? 
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7.0 DECONTAMINATION PROCEDURES 

7.1 Personnel Decontamination 

Personnel leaving the Work Zone will be thoroughly decontaminated. The following protocol 

will be used for the decontamination stations according to levels of protection: 

I Level D 

Equipment drop 

contamiition 

7. Glove removal* 

8. Hand/Face wash 

9. Equipment wipe 
down I 

Level D + 

1. Equipment drop 

2. Outer hoot and glove 
wash* 

3. Outer hoot and glove 
rinse* 

4. Tape Removal* 

5. Outer hoot and glove 
removal* 

6. Coverall removal/ 
disposal* 

7. Inner glove 
removalkliiposal 

8. Hand/face wash 

9. Equipment cleaning 

I .  

I  

Level C I Level B 
I 

1. Bauinment dmn 1 1. Bauipmentdron 1 
2. Outer boot and glove Outer boot and glove 

7. Respirator removal 7. Coverall removal/ 
disposal 

8. Inner glove 8. SCBA or ALRface 
removaMispcsal shield removal 

9. Hand/face wash 9. Inner glove 
~OVdkiiiposal 

10. Respirator cleaning/ 10. Ha&face wash 
sanitizing 

11. Bquipment ckaning 11. Respiratory 
cleaningl saIli- 

12. Bquipment cleaning 

*Optional - depends on degree of contamination and type of PPE used. 

The following decontamination equipment is required for Level C and higher protection levels 

and recommended for Level D+ protection: 

Four small tubs (two sets of wash and rinse water) 
Scrub brush 
Towels* 
Disposable wipes* 
Pressurized sprayers for rinsing 
Contaminated clothing disposal bag or drum* 
Contaminated liquids disposal drum 
Respirator cleaning solution 
Liquinox and water as the decontamination solution 

*Minimum for Level D decontamination. 
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The decontamination liquids and clothing will be contained and disposed according to policy 

defined in the Sampling and Analysis Plan (SAP). 

7.2 Equipment Decontamination 

Pressure steam cleaning of the drill augers will be conducted by the subcontractor. A portable 

steam cleaning unit will be used for this cleaning. Decontamination will be conducted at 

specific locations established at each site. 

7.3 Waste Handling Procedures 

The protocols outlined in the SAP for the handling, packaging, storing, and disposing of 

contaminated materials must be followed to: (1) minimize the risk of off-site exposures that 

could endanger public health, and (2) limit the potential for liabilities associated with 

handling, containment, storage, and transportation of contaminated materials. These 

protocols comply with Baker’s SOP on “Handling of Site Investigation Generated Wastes,” 

located in the Standard Operating Procedures for Administrative, Field, and Technical 

Activities Manual. 

“-. 
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8.0 EMERGENCY PROCEDURES 
h 
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8.1 Pre-Emewency Planning 

All applicable local emergency response contacts (Fire Department, Ambulance, Hospital, 

etc.) will be contacted during site mobilization activities. This notification will be performed 

by the SHSO and/or Site Manager. The information discussed may include: 

l A description of site activities. 

l Anticipated site hazards. 

l Hazardous chemicals to be used on site. 

a Expected length of time on site. 

l Specific requirements the emergency response facilities may require. 
. 

l Confirmation of emergency phone numbers. 

Specific points of contact, where applicable, will be established and added to the HASP. If 

requested, Material Safety Data Sheets will be provided at this time. 

8.2 Emergency Coordinator 

The SHSO acting as the Emergency Coordinator is responsible for field implementation of the 

Emergency Plan. As the Emergency Coordinator, specific duties include: 

l Familiarizing all on-site personnel with the emergency procedures and the emergency 

coordinator’s authority. 

l Identifying the nearest telephone in the event of an emergency. 

rr, 

l Communicating site emergency procedures and requirements to all Baker and 

subcontractor personnel. 

l Specifying a backup/alternate Emergency Coordinator. 

l Controlling activities of subcontractors and contacting the Navy On-Scene 

Coordinator and other response groups. 

“i 
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l Anticipating, identifying, assessing, and controlling fires, explosions, chemical 

releases, and other emergency situations to the best of his/her abilities. 

l Familiarity with site personnel trained in emergency first aid and CPR. 

All on-site personnel, whether involved in emergency response or not, will be notified of their 

responsibilities by the Emergency Coordinator in an emergency. They will be familiar with 

the emergency procedures and the Emergency Coordinator’s authority. 

8.3 Communications 

Internal communications will rely on direct communication (via verbal or two-way radios) 

between site personnel. External communications will employ a telephone located in the field 

vehicle and various telephones located throughout the investigation areas. 

The “Buddy System” will be in effect at all times; any failure of communication requires an 

evaluation of whether personnel should discontinue activities. 

Hand signals will be used in case of failure of radio communications or when radio 

communications are not available: 

Hand gripping throat . . . . . . . . . . . . . . . . . . ..*....*. - Can’t breathe 
(typically Level C/B activities) 

Grip partner’s wrist or both hands aroullc1 waist . . . - Leave area immediately 
Hands on top of head . . . . . . . . . ..*............e.. - Need assistance 
Thumbs up . . . . . . . . . . . . . . . . . . ..*......s..*..... - OK, I am all right, I understand 
Thumbs down . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - No, I do not understand 

Coordination between Baker and subcontractor personnel is the responsibility of the Site 

Manager. The best means for securing the lines of communication will be determined prior to 

start-up by on-site project personnel. 

Emergency telephone numbers will be place at strategic locations throughout the site. The 

list of emergency phone numbers is presented below. 

(-\ 

8-2 



h 

I Security (Police) 
I 

911 or 
(919) 451-4555 

Fire 911 

Ambulance 911 

Ondow County Hospital (Off-Base) (919) 577-2240 

ULOCO 

Poison Control Center 

National Response Center 

l-800-682-4949 

l-800-672-1697 

l-800-424-8802 

I CHEMTREC 1 l-800-4249300 

Response Operator 

Response Operator 

Response Operator 

Response Operator 

Response Operator 

Response Operator 

Response Operator 

Resnonse Onerator 

* Remaining points of contact will be identified prior to the start of activities. 

8.4 Assembly Area 

Personnel will be instructed before the start of operations the designated meeting point in the 

event of an emergency. At this location, emergency needs will be provided, such as: 

0 

0 

0 

0 

8.5 

AssembIy for evacuated personnel 

First aid for injured personnel 

Decontamination material 

Communications. 

Emergency Hospital Route 

An emergency hospital route map showing the location of the local and base hospital, will be 

posted at strategic locations throughout the site, Personnel will be informed of the location of 

the map and the directions to the hospital. 

Directions to the Onslow County Memorial hospital (317 Western Boulevard) (Refer to 

Figure 8-l): 

1. Proceed north on Ocean Highway (Route 17). 

2. Take Highway 24 East to Western Boulevard and turn left. 
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FIGURE 8-1 
EMERGENCY HOSPITAL ROUTE 

BOSTIC, REINHOLD AND CARLYLE PROPERTIES 

I MARINE CORPS BASE, CAMP LEJEUNE 
NORTH CAROLINA 

1 



3. Continue on Western Boulevard to the fifth stop light and hospital will be on the left. 

4. Follow directions to the emergency room entrance. 

8.6 Emergency Medical Treatment 

Emergency Services 

The nearest public hospital is: 

Name Onslow County Memorial Hospital 

Address 317 Western Boulevard, Jacksonville, North Carolina 

Telephone No. (919) 5772246 or 911 

Local ambulance service is available from: 

Name City of Jacksonville 

Telephone No. (919) 455-9119 or 911 

Contact should be made with emergency personnel prior to the start of activities (see 

Section 8.1). 

There will be a minimum of one person on each site that will be trained in emergency first aid 

and CPR. 

Physical Injury 

If an employee working in a contaminated area is physically injured, first aid procedures are 

to be followed. If the employee can be moved, he/she will be taken to the edge of the work area 

and decontaminated, if necessary (refer to Section 8.7). Then, if circumstances permit, 

administered emergency first aid, and transported to an awaiting ambulance or to a local 

emergency medical facility. 
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Chemical Injury 

If the injury to a worker is chemical in nature (e.g., direct contact/exposure), the following first 

aid procedures are to be instituted: 

Eve Exnosure - If contaminated solid or liquid gets into the eyes, wash the eyes 

immediately at the emergency eyewash station using large amounts of water and 

lifting the lower and upper lids occasionally. Obtain medical attention immediately. 

Contact lenses will not be worn when working. 

Skin Exposure - If contaminated solid or liquid gets on the skin, promptly wash the 

contaminated skin using soap or mild detergent and water. If solids or liquids 

penetrate through the clothing, remove the clothing immediately and wash the skin 

using soap or mild detergent and water. Obtain medical attention immediately. 

Swallowing - If contaminated solid or liquid has been swallowed immediately contact 

the Poison Control Center at the Duke University Medical Center, Durham, North 

Carolina at 1-800-672-1697. Do not make an unconscious person vomit. 

Breathing - If a person has difi5culty breathing, move the exposed person to fresh air at 

once. If breathing has stopped, perform artificial respiration. Keep the affected person 

warm and at rest. Obtain medical attention as soon as possible. 

Snakebite Injury 

In the event of a snakebite injury, the following procedures will be followed. 

Look for signs and symptoms such as the characteristic appearance of two small holes, usually 

about a half inch apart, with surrounding discoloration, swelling, and pain. Systematic signs 

(which may or may not occur) including weakness, sweating, faintness, and signs of shock. 

Provide treatment as follows: 

1. Calm the victim and keep affected area still. 

2. Contact ambulance if victim needs transportation to the nearest hospital. 
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3. Wash the wound. 

4. Keep the affected area below the level of the heart if bite is on the arm or leg. 

5. Treat for shock. 

6. Monitor airway, breathing, and circulation. 

7. Obtain physical description of snake, if possible. 

8. Transport victim to the nearest medical facility. 

9. Provide the emergency medical responder (either the ambulance attendant or the 

emergency room at the hospital) with all pertinent information such as: how long ago 

the bite occurred, the type of snake (if known), any known allergic conditions (if 

known), etc. 

Inform the SHSO immediately if a snakebite has occurred. The SHSO will in turn, inform the 

PHSO, as soon as possible. 

If injuries are not serious or life threatening, affected personnel may be transported by other 

site personnel to the local medical facility, if necessary. Emergency medical response 

personnel will be contacted in the event of serious or multiple injuries. Medical personnel will 

be provided with all available information regarding the nature of the incident, chemicals 

involved, etc. 

Spider Bite Iqjury 

There are two spiders commonly found in the United States whose bite can be serious: the 

black widow spider and the brown recluse spider. These bites may be serious, even life- 

threatening. Many other spiders will bite, but they do not produce serious complications. The 

black widow spider measures approximately 1 inch long with its legs extended. It is glossy 

black in color and has a distinctive yellow-orange marking in the shape of an hourglass on its 

belly. On its back, however, there is no marking, and unless you happen to turn the spider 

over, you cannot see this mark. The danger of the black widow spider bite lies in its systemic 
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manifestations. The venom from this spider attacks the nervous system, resulting in severe 

muscle cramps with boardlike rigidity of the abdominal muscles, tightness in the chest, and 

difficulty in breathing. Sweating, nausea, and vomiting will also occur. 

The emergency treatment for the black widow spider bite is basic life support. sometimes the 

individual is not even aware of having been bitten, or where. Apply cold to the site of the bite 

if it can be identified. There is a specific antivenin for this spider bite that must be 

administered by a physician. It is particularly important to identify the spider, and bring it in, 

if you can. 

The brown recluse spider is a little bit smaller than the black widow spider and is dull brown 

in color. It has a violin-shaped mark on its back, which can be seen when you are looking at 

the spider from above. The spider gets its name because it tends to live in dark areas, corners, 

and old unused buildings. The bite from this animal produces local rather than systemic 

manifestations. The venom of the brown recluse spider causes severe local tissue damage and 

can lead to an ulcer and gangrene. The bitten area becomes red, swollen, and tender within a 

few hours after the bite. A small blister forms, and several days later, this may form a large 

scab, covering a deep ulcer. Death is rarely reported, but these bites need local surgical 

treatment, and these patients should be brought to the hospital. Again, if possible, 

identification of the spider should be carried out. 

Decontamination 

If on-site decontamination of injured employee(s) is not possible, the Emergency Coordinator 

will provide polyethylene sheeting (or equivalent) for a stretcher, and ambulance. If 

necessary, a site employee equipped with appropriate protective equipment and clothing will 

accompany the injured employee and will perform decontamination under the supervision of 

emergency medical personnel. 

Instances requiring treatment beyond “first aid” will be handled at appropriate facilities and 

reported to the Project Manager and PHSO within 24 hours. 

8.7 Emergency Decontamination Procedures 

In the event of a medical emergency, patients are to be adequately decontaminated before 

transfer, if possible. This is to prevent contamination of the medical transport vehicle and 
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medical facility. Emergency personnel decontamination will include the following, depending 

on the level of protection.* 

Level D Level D + Level C Level B 

l Equipment drop l Equipment drop l Equipment drop 4 Equipment drop 
l Tape, boot, and l Tape, outer boot, and l Tape, outer boot, and l Tape, outer boot, and 

glove removal glove removal glove removal glove removal 
4 Coverall removal 0 Coverall removal/ 0 Coverall removaU l SCBA or escape tank 

disposal disposal removal 
4 Inner glove removal/ 4 Reaplltor removal l Coverall removal/ 

disposal l Inner glove removal/ disposal 
diipo5ll l SCBA or AU face 

shield removal 
a Inner glove removal/ 

disposal 

* If circumstances dictate that contaminated clothing cannot be readily removed, then . 
remove gross contamination and wrap injured personnel with clean garments/blankets, 
to avoid contaminating other personnel or transporting equipment. 

All emergency personnel are to be immediately informed of the injured person’s condition 
and potential contaminants and provided with all pertinent chemical data. 

If necessary, one of the site personnel equipped with appropriate PPE may accompany the 

injured worker and perform decontamination with supervision of medical personnel. 

8.8 Personal Protection and First Aid Equipment 

PPE available for emergency response will include the following: 

l Polyvinyl chloride boom 

l Tyveke suits, polyethylene coated and uncoated 

l Nitrile gloves (inner and outer) 

l Nitrile Gloves (outer) 

l SCBA 

PPE, first aid equipment and the first aid kits w-ill be available in the support zone (i.e., Baker 

Field Vehicle or Baker Site Trailer). 

Emergency and first aid equipment can be found at the following locations: 

Fire Extinguisher: 

First aid kit: 

Baker Field Trailer and Contractor Field Vehicle 

Baker Field Vehicle 
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Emergency eye wash bottle: Baker Baker Field Vehicle 

Portable Emergency Eye Near Area With Greatest Potential for Chemical 

Wash Station: Splash/Exposure 

8.9 Notification 

If the Emergency Coordinator determines that the site has an uncontrolled situation, such as a 

spill, fire, or explosion, that could threaten human health or the environment, he/she will 

report their findings to the local police. The notification report will be made from the nearest, 

safest location and will include: 

o Description of incident (e.g., release, fue). 

l Name and telephone number of individual reporting the emergency.. 

l Location of incident. 

l Name and quantity of material (s) involved. 

l The extent of injuries, and number of casualties. 

l The possible hazards to human health or the environment and cleanup procedures. 

l Assistance that is requested. 

8.10 Hazard Assessment 

The Emergency Coordinator will assess possible hazards to human health or the environment 

that may result from a chemical release, fire, explosion, or severe weather conditions to the 

best of his/her abilities, incorporating the following steps, as appropriate. 

l Assess the immediate need to protect human health and safety. 

l Identify the materials involved in the incident. 

l Identify exposure and/or release pathways and the quantities of materials involved. 

l Determine the potential effects of the exposure/release and appropriate safety 

precautions. 

l Determine if release of materials meets EPA requirements for reportable quantities 

for spills under the RCRA or the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA). 

l Inform appropriate personnel as identified in Section 8.9. 
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This assessment will consider both the direct and indirect effects of the chemical release, fire, 

explosion, or severe weather conditions (e.g., the effects of any toxic, irritating, or 

asphyxiating gases that are generated or the effects of any hazardous surface water runoff 

from water or chemical agents used to control fire and heat-induced explosions). 

8.11 Security 

During activation of the Emergency Plan, the Emergency Coordinator or his/her designated 

representative will control access to the site and maintain an incident log until the police 

arrive. The incident log will include: 

0 Time of entry. 

l Expected exit time. 

l Use of team or “buddy” system. 

l Task being performed. 

0 Location of task. 

l Rescue and response equipment used. 

l Protective equipment being used. 

8.12 Emewency Alerting 

Personnel Injury 

l The Site Manager and SHSO will asszs the nature of the injury; if the cause of the 

injury or loss of the injured person does not affect the performance of other site 

personnel, operations may continue. 

l If the injury increases the risk to others, a warning will be made and all remaining site 

personnel will move away from the work zone. 

l Activities on site will stop until the added risk is mitigated. 

No persons shall reenter the Work Zone until an accident investigation is performed by the 

SHSO and/or the Site Manager. 
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Fire/Explosion: 

l Initiate a verbal warning and move all site personnel to the nearest, safest location. 

l Alert the fire and police departments and maintain a safe distance. 

l Activities will stop until the added risk is mitigated. 

A 

In all situations, when an on-site emergency results in evacuation of the Work Zone, personnel 

shall not reenter until: 

1. The conditions resulting in the emergency have been corrected. 

2. The hazards have been reassessed. 

3. The IIASP has been reviewed and, if appropriate, modified. 

4. Site personnel have been briefed on any changes in the HASP. 

8.13 Training 

Site personnel will be informed of the details in the Emergency Plan during initial HASP 

training. The Emergency Plan will be reviewedlrehearsed by site personnel at least monthly 

or when elements of the plan change. 

8.14 Spill Containment Procedures 

In the event that a spill of hazardous substances (gasoline, oil, etc.1 occurs during the 

implementation of field activities, spill containment will be utilized to prevent the additional 

migration of contaminants through the site area. In the event of a spill, measures will be 

taken to contain the spill and clean it up. For the purpose of this HASP, a spill is defined as a 

release of a hazardous substance to soils or surface waters. Any release to soils or surface 

waters equaling or exceeding the reportable quantities under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) (40 CFR 304) or the 

EPA Clean Water Act (40 CFR 116 and 177) will be reported to the Project Manager, who in 

turn will report it to the appropriate agencies within 24 hours. 

Specific spill containment procedures will be dependent on the type of materials spilled and 

the type of environment affected. Potential spill containment procedures may include diking 
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with absorbent material/pads, then removal or containment of the contaminated materials. 

Spill containment materials will be located within close proximity to the storage area of the 

hazardous substances in a manner such that the pathway remains accessible and free of 

obstructions. Spill containment materiala available on site will include: 

l Absorbent pads 

0 Vermiculite 

l Shovel 

0 Containers 
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9.0 TRAINING REQUIREMENTS 

9.1 General 

All Baker employees or other personnel entering the site will need to have received training in 

compliance with the Occupational Safety and Health Administration (OSHA) Standard 

29CFR 1910.120. Baker employees engaged in field activities which potentially expose 

workers to hazardous substances receive a minimum of 40 hours of instruction off site, and a 

minimum of three days actual field experience under the direct supervision of a trained, 

experienced supervisor. These are generally 5day (40-hour) courses. Key points of the 

40-hour training include field demonstrations, respiratory fit testing and training, risk 

assessment, toxicology, chemical reactivity, use of monitoring equipment, downran ge work 

procedures, site safety procedures, levels of protection, protective clothing, decontamination, 

and practical field exercises (which include donning, doffing, and working in personal 

protective ensembles for personal protection Levels A, B, and C). 

In addition to the initial 40-hour training program, Baker requires site employees to receive 

an annual &hour refresher training course on the items specified by the 1910.120 standard. 

The general purpose of the &hour refresher is to ensure that personnel retain the knowledge 

necessary to be adequately protected, and stay current with proper site health and safety 

procedures. 

Baker also requires that personnel involved with on-site employee supervision receive (in 

addition to 40 hours initial training and three days of supervised field experience) at least 

eight additional hours of specialized training at the time of job assignment. Training topics 

include, but are not limited to, the employer’s safety and health program and the associated 

employee training program, personal protective equipment program, spill containment 

program, and health hazard monitoring procedures and techniques. The &hour supervisory 

training is required to ensure that supervisors have the knowledge necessary to understand 

and use the various Health and Safety Programs and to implement the elements of the HASP. 

Table 9-l provides the appropriate OSHA Training History for Baker Project Personnel. 
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Personnel Anticipated Site Activities 

Ronald Krivan l Project Health and Safety Officer 

Pete Monday 

John Zimmerman 

TABLE 9-1 

OSHA TRAINING HISTORY OF BAKER PROJECT PERSONNEL* 

Training Status 

l 40-hr. training completed: l/8/88 
l Supervisory training: l/31/89 
l 8&r. refresher completed: 2/19/93 
l First Aid Training: 2/17/93 
l CPR Training: 2/l 7/93 
l Medical surveillance: 4121193 

l Site Manager/SHSO 

l Project Geologist 

l 40-hr. training completed: 3/9/90 
l Supervisory training: 9/13/91 
l 8-hr. refresher completed: 3/26/93 
l First Aid Training: 10/6/90 
l CPR Training: 7/16/93 
l Medical surveillance: 6125193 

* Training history for contractor personnel will be maintained at the Command Post. 
NA - Not Applicable 

l 40&r. training completed: 3/13/92 
l Supervisory training: 3113192 
l &3&r. refresher completed: 3126193 
l First Aid Training: 7/10/92 
l CPR Training: 7/16/93 
l Medical surveillance: 3125193 



h 

h 

9.2 Site-Specific Training 

Site-specific training, a8 discussed in Section 1.3, will consist of an initial health and safety 

briefing on the following information: 

Names of individuals responsible for site health and safety and methods of 

communicating safety and health concerns. 

Site-specific health and safety hazards. 

Use of PPE. 

Work practices by which employees can minimize risk. 

Safe use of equipment on site. 

&cognition of symptoms and signs of exposure to hazardous materials. 

Site control measures. 

Decontamination procedures. 

Emergency response procedures. 

The SHSO will conduct the initial Bite-specific training prior to the initiation of field 

activities. 
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10.0 MEDICAL SURVEILLANCE REQUIREMENTS 

This Site-Specific HASP will require that project personnel, who may be exposed to materials 

having potentially adverse and deleterious health effects, have obtained medical clearance 

from Baker’s Board Certified Occupational Health Physician in accordance with 29 CFR 

1910.120(f) prior to entry onto the site. Baker’s corporate medical surveillance program 

establishes a medical baseline and monitors for symptoms of overexposure for individuals who 

participate in Preliminary Assessments, Site Inspections, Remedial Investigations, 

Feasibility Studies, and construction-phase services at sites covered by the Department of 

Labor, Occupational Safety and Health Administration (OSHA), Hazardous Waste Operations 

and Emergency Response Standard, 29 CFR 1910.120. Additionally, the program is intended 

to determine the individual’s capability for performing on-site work, including wearing 

respiratory protective equipment. 

All Baker employees that will be engaged in site activities covered by the 1910.120 standard 

receive a Group III physical examination by a licensed physician who is provided information 

on the individuals site activities, and exposure or anticipated exposure levels. This exam is 

received initially, then once every 12 months thereafter. More frequent medical 

examinations, consultations, and/or laboratory testing will be provided if the examining 

physician determines that an increased frequency of examination is required. A complete 

Group III medical exam includes parameters such as height, weight, vision, temperature, 

blood pressure, and a complete review of occupational and medical histories. Other tests in a 

Group IIl exam include chest x-rays, electrocardiogram, pulmonary function test, urinalysis, 

and blood tests. Table 10-l describes the medical surveillance testing parameters performed 

annually on Baker employees. 

Prior to entry onto the site, all personnel, including subcontractors, will be required to provide 

medical clearance information from their company physician stating that they are physically 

capable of performing the activities required. 
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TABLE 10-l 

MEDICAL SURVEILLANCE TESTING PARAMETERS* 

Group II - Individuals Occasionally in the Field (lo-30 days/year) 

a Medical History (Physical Exam) 
l EyeExam 
a EKG (baseline and for individuals over 46 years of age) 
l Chest X-ray (baseline then every 5 years) 
l Spirometry 
l CBC with differential 
l SMA 12 or 26 (liver enzyme scan) 

Group III - Individuals Frequently in the Field ( > 30 days/year) 

Medical History (Physical Exam) 
Eye Exam 
EKG (baseline then annually for individuals over 40 years of age) 
Audiometry 
Chest X-ray (baseline then every 3 years) 
Spirometry 
CBC with differential 
SlKA 12 or 26 (liver enzyme scan) 
Urinalysis (glucose scan) 
Specific Blood and Urine Tests (dependent on field exposure)** 

Group III with Asbestos - Individuals frequently in the field whom also work with asbestos 

a Group III testing with the Asbestos Medical Questionnaire w/Pulmonary Function 
Test 0’VCl.o and FEVl.0) 

* The attending physician has the right to reduce or expand the medical monitoring on an 
annual basis as he/she deems necessary. 

** To be performed for individuals identified by the attending physician as being chronically 
exposed to organic compounds. 
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11.0 HEALTH AND SAFETY PLAN APPROVAL 

This HASP has been reviewed by the following personnel for approval of activities at the 

Bostic, Reinhold, and Carlyle properties. 

lk. Ronald Krivan, CSP PHSO 

Name Title 

Mr. Daniel L. Bonk 

Name 

Assistant PM 

Title 

Mr. Richard P. Aschenbrenner 

Name 

&Al&C 

Title 
/ 

Signature 

/ 
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12.0 DECLARATION OF HASP REVIEW 

All site personnel indicated below, have reviewed and are familiar with this Health and Safety 

Plan. Site personnel were briefed on the contents of this HASP on at 

a.m./p.m. 

1. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

2. 
(Name-Print) Kh.wany) 

(Name-Sign) (Date) 

3. 
(Name-Print) (Con-q-y) 

Pg’ 

*a 

(Name-Sign) (Date) 

a 

4. 
(Name-Print) Uhqmwl 

(Name-Sign) (Date> 

5. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

6. 
(Name-Print) (Company) 

(Name-Sign) (Date) 
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Declaration of Health and Safety Plan Review (Continued) 

(Name-Print) 

(Name-Sign) (Date) 

8. 
(Name-Print) 

A 

.- 

(Name-Sign) 

(Company) 

(Company) 

(Date> 

9. 
(Name-Print) Khmpanyl 

(Name-Sign) (Date) 

10. 
(Name-Print) (Company) 

(Name-Sign) (Date) 

11. 
(Name-Print) Gompany) 

(Name-Sign) (Date> 

12. 
(Name-Print) (Company) 

(Name-Sign) (Date) 
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A’ITACHMENTA 

BAKER ENVIRONMENTAL, INC. 
SAFETY STANDARD OPERATING PROCEDURES 

TABLE OF CONTENTS 

c 

1.0 Confined Space Entry Program 

2.0 Respiratory Protection Program 

3.0 Care and Cleaning of Personal Protective Equipment 

4.0 Sanitation/Site Precautions 

5.0 Heat Stress 
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1.1 INTRODUCTION 

A 

All confined space entries shall be performed in accordance with the following program based 

on the ‘Criteria Document for a Recommended Standard for Working in Confi’ned Spaces,” 

issued by NIOSH. A confined space refers to a space, which by design has limited openings for 

entry and exit; unfavorable natural ventilation which could contain or produce dangerous air 

contaminants; and which is not intended for continuous employee occupancy. 

Confined spaces include, but are not limited to, storage tanks, compartments of shipa, process 

vessels, pits, silos, degreasers, reaction vessels, boilers, ventilation and exhaust ducts, sewers, 

tunnels, underground utility vaults, and pipelines. If there is a question as to whether or not 

an area should be considered as a confined space, appropriate safety personnel should be 

consulted prior to entry. 

1.2 HAZARDIDEXWIFWATION 

Identify and evaluate each hazard of the permit spaces. Hazardous substances should be 

identified through the use of Drgger tubes and/or direct reading instruments such as HNu or 

OVA meters. Oxygen and explosive levels will be monitored using a Lower Explosive 

Level/Oxygen (LEIJO2) meter. 

1.3 HAZARD CONTROL 

Establish and implement the means, procedures, and practices by which the permit spaces can 

be entered safely. Ventilation and area cleaning should be considered in addition to personal 

protective equipment, 

1.4 PERMIT SYSTEM 

The Health and Safety Officer (HSO) or designee will complete the confined space entry 

permit, as attached. This form must be posted at the point of entry and is valid for eight 

consecutive hours. After eight hours, or sooner if there is reason to believe that conditions 



may have changed, additional environmental testing and a new permit must be completed. 

Completed, expired permits must be returned to the SHSO, or designee. 

1.5 EMPLOYEE INFORMATION 

Signs shall be posted near-permit confined spaces to notify employees as to hazards that may 

be present and that only authorized personnel may enter. 

h 

1.6 EMPLOYEETRAINING 

All employees entering or directly involved in the confined space activities must complete a 

40-hour health and safety train&g course in accordance with 29 CFR 1910.120. Additionally, 

site-specific training must be conducted regarding the hazards associated with each confmed 

space and confirmed space entry procedures including the following subjects: 

0 Oxygen Deficiency l Respiratory Protection 
0 Explosivity l Initial Entry and Monitoring~ 
l Toxic8 l Emergency Procedures and Egress 
0 Ventilation 
0 Personal Protective Equipment/procedures 

1.7 EQUIPMENT 

All equipment must be inspected and maintained to ensure the proper use of the equipment, 

necessary for safe entry. Respirators and emergency equipment, lanyard, harness, etc. must 

be thoroughly inspected prior to the confined space entry. Records of the inspection shall be 

kept in the project file. The equipment shall be adequately decontaminated following each 

entry. 

1.8 RESCUE 

Ensure that procedures and equipment necessary to rescue entrants from permit spaces are 

implemented and provided. The buddy system shall be used for all entries. The attached table 

provides a list of requirements with respect to each entry classification. The following items 

describe the three confined space entry classifications. 



A 
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I CLASSA 

l Immediate Danger to Lie and Health (IDLH) condition exists 
l Should only be entered under emergency conditions (Level A or B protection 

eneembled 
l Efforts should be made to reduce IDLH levels such as ventilation, cleaning, etc. 
l IDLH conditions may include: 

1 Oxygen levels below 19.5% or greater than 22% 
) LEL levels 20% or greater 
) Contaminant Concentration >PEL 

II CLASSB 

l Dangerous, but not IDLH conditions 
l Levels of protection can range from C to A 
l Range of conditions: 

b Oxygen from to 19.5% to 21.5% 
) LEL levels from 10% to 19% 
) Contaminant Concentration 2 the PEL 

HI CLASSC 

l Low Hazard Potential 
l Requires no modification of work procedures but constant monitoring 
0 Range of conditions: 

b Oxygen levels from 19.5% to 22% I 
) LEL levels less or equal to 10% 
) Contaminant Concentrations < the PEL 



CONF’INED SPACE ENTRY 

ITEM CLASS A CLASS B CLASS c 

1. Permit X X X 

2. Atmospheric Testing X X X 

3. Monitoring X 0 0 

4. Medical Surveillance X X 0 

5. Training of Personnel X X . x 

6. Labeling and Posting X X X 

7. Preparation 
Isolate/Lockout/Tag X X X 

Purge and Ventilate X X 0 

Cleaning Procedures 0 0 0 

Requirements for Special EquipmentR’ools X X 0 

B. Procedures 
Initial Plan X X X* 

Standby X X 0 

Communication/Observation X 
I 

X X 

Rescue 
I 

X X X 

Work X I X X 

3. Safety Requirement and Clothing 
Head Protection 0 0 0 

Hearing Protection 0 0 0 

Hand Protection X 
I 

0 0 

Foot Protection X 0 0 

Body Protection X 0 0 

Respiratory Protection X X 0 

Safety Belts X X X 

Life Lines, Harness 
I 

X X X 

!O. Rescue Equipment X 1 X X 

-1. Recordkeeping/Exposure X I X X 

X - Indicates requirements 
0 - Indicates determination by the qualified individual 
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q CONFINED SPACE ENTRY PERMIT 
o HAZARDOUS AREA ENTRY PERMIT 

..-. 

LOCATION and DESCXIPTION 
of Confined Space 

PURPOSE of Entry 

JOB/SITE 

=-h 

Date 

Time 

Expiration 

a.mfp.rr 

a.mJp.m 

PERSON in Charge of Work 

t 
SAFETY REQUIREMENTS 

Lock Out - De-Energize 

Lines Broken - Capped or Blanked 

Purge - Flush and Vent 

Ventilation 

Secure Area 

Breathing Apparatus 

Resuscitator - Inhalator 

Yes No 

EscapeHarness 

Tripod Emergency Escape Unit 

Lifelines 

Fire Extinguishers 

Lighting 

Protective Clothing 

Respirator 

Yes No 

TEST(S) TO BE TAKEN 
s/@-’ Valid for One &Hour Entry Yes No 

INSTRUMENTUSED 
CONCENTRATION ANDDATECALIBRATED rah 

% of Oxygen 

8 of L.E.L.* 

Carbon Monoxide 

Aromatic Hydrocarbon I 
Hydrocyanic Acid 

Hydrogen Sulfide 

Sulfur Dioxide 

Ammonia 

Other: 

Other: i 

*L.E.L. = Lower Explosion Level 

4% Atmosphere Tester: 
Name (print) Signature 

Note: Continuous/periodic tests shall be established before beginning job. Any questions pertaining to test requirements 
contact the Site Health and Safety Officer. 

QJ. 
I_( 

Safety Standby Person(s) 
I 

Title 
r 

--Y Supervisor authorizing all above conditions specified 

ALLCOPIES OF PERMIT WILL REMAIN ATJOB SITE UNTIL JOB IS COMPLI?lXD. 
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2.0 - RESPIRATORY ‘PROTECTION PROGRAM 

2.1 INTRODUCTION 

In accordance with OSHA requirements (29 CF’R 1910.1341, this document represents Baker 

Environmental, Inc.% (Baker’s) program governing the selection and use of .respiratory 

protection for its employees. It is Baker’s policy to provide its employees with the proper 

protective equipment, training, and medical surveillance necessary to protect individuals 

from any potential hazards which may be present during the tasks performed throughout the 

course of each individual’s employment. This program specifically describes the procedures 

which have been established and implemented for the use of respiratory protection equipment. 

The effectiveness of this program shall be reevaluated on an annual basis and appropriate 

changes shall be made if deemed necessary. 

2.2 EMPLOYER RESPONSIBILITY 

Baker shall provide its employees the respiratory protection equipment which is appropriate 

and suitable for the purpose intended, when such equipment is necessary to protect the health 

of the employee. 

2.3 EMPLOYEE RESPONSIBILITY 

The employee shali use the respiratory protection provided in accordance with instructions 

and training received, and shall report any malfunction of the equipment to a responsible 

person. The employee shall not wear contact lenses in atmospheres where respiratory 

protection is required. Corrective lens inserts will be provided, at Baker’s expense, for 

employees who require corrective lenses. 

2.4 HAZARD ASSESSMENT 

The key elements of a respiratory protection program must start with an assessment of the 

inhalation and ingestion hazards present in the work area. Because Baker’s services involve a 

variety of environmental and industrial hygiene studies, it ia not practical to identify all 



possible hazards to which all employees could be exposed within the scope of this document. 

Therefore, it is essential that a task specific assessment be conducted prior to the initiation of 

any activities on a given project. This task specific assessment may be part of the site-specific 

Health and Safety Plan. 

A 

After a task-specific assessment is completed and it is determined that airborne exposure 

concentrations exceed or may exceed the recommended limits, engineering and administrative 

controls should be implemented, whenever feasible. 

If the exposure cannot be reduced, or it is not feasible to reduce the airborne exposure below 

the recommended limits, respirators will be selected by the Site Health and Safety Officer on 

the basis of: 

Toxicity 

Maximum Expected Concentration 

Oxygen Levels 

Warning properties of the substance(s) involved 

Sorbent Limitations 

Facepiece Fit 

Mobility Requirements 

Type of Use (routine, escape, or emergency entry) 

Possibility of Ingestion of Toxic Materials 

Respirator Attributes 

2.5 TRAINING 

Each respirator wearer shall be given training, by a qualified individual, which will include 

explanations and discussions of: 

l Opportunity to wear respiratory protection in an uncontaminated environment. 

l Reapirator Fit Testing (qualitative) 

l The respiratory hazard(s) and what may occur if the respirator is not used properly. 

l The reasons for selecting a particular tppe of respirator. 

l The function, capabilities, and limitations of the selected respirator. 

l The method of donning the respirator and checking its fit and operation. 

l The proper wearing of the respirator. 



l Respirator maintenance, repair, and cleaning. 

l Recognizing and handling emergency situations. 

Respirator training will be conducted on an annual basis, at a minimum. Records of the 

training and fit-testing will be maintained for a minimum of 30 years following termination of 

employment for each employee. 

2.6 TYPES OFRESPIRATORS 

Baker provides employees with the North Brand half-face (Model 7700) and full-face 

(Model 7600) air purifying respirators, positive pressure 304ninute Self-Contained Breathing 

Apparatus (SCBAs) (Model 800), positive pressure supplied airline respirators, with 6-minute 

escape air cylinders (Model 85500). Only respiratory equipment certified by the appropriate 

approval agencies (e.g., NIOSH, MSHA) according to Title 30, Part II of the Code of Federal 

Regulations, will be distributed to Baker employees. As an altemato air purifying respirator, 

Baker will also keep, on-hand, the MSA ultra twin full-face respirator. All Baker employees 

who regularly perform tasks requiring respiratory protection will be issued their own half-face 

or full-face respirator, provided the employee can achieve a proper fit and is medically capable 

of wearing the equipment. 

Because 30-minute SCBAs, positive pressure. supplied airline respirators, and 5-minute 

escape air cylinders are used less frequently, this equipment will be distributed on an as- 

needed basis. 

2.7 AIRQUALITY 

Compressed and liquid air used for respiration shall be of high purity. Breathing air shall 

meet at least the requirements of the specification for Grade D breathing air as described in 

Compressed Gas Association Commodity Specification G-7.1-1966. Breathing air may be 

supplied to respirators from cylinders or air compressors. Oxygen must never be used with air 

line respirators. 

Air cylinders shall be tested and maintained as prescribed in the Shipping Container 

Specification Regulations of the Department of Transportation (49 CFR Part 178). Air line 

couplings shall be incompatible with outlets for other gas systems to prevent inadvertent 

servicing of air line respirators with nonrespirable gases or oxygen. 



A 

Breathing gas containers shall be marked in accordance with American National Standard 

Method of marking Portable Compressed Gas Container8 to Identify the Material Contained, 

248.1-1954; Federal Specification BB-A-1034a, June 21,1968, Air, Compressed for Breathing 

Purposes; or Interim Federal Specification GG-B-O0675b, April 27, 1965, Breathing 

Apparatus, Self-Contained. 

2.8 CLEANING AND MAINTENANCE 

Respirator maintenance will be performed by each trained individual on a regular basis. The 

maintenance shall be carried out on a schedule which ensures that each respirator wearer is 

provided with a respirator that is clean and in good operating condition. 

Respiratory equipment that is used on an as-needed basis shall be maintained by qualified 

personnel. This equipment &all be cleaned/sanitized, then rinsed and air-dried, after each 

use. Inspections shall be conducted before and after each use. 

Respiratory equipment that has been issued to an employee shall be cleaned/sanitized then 

rinsed and air-dried by the wearer on a schedule (specified by OSHA in 29 CFR 1910.134) 

which ensures that it will be maintained in clean and good operating condition. Inspections 

shall be conducted on a regular basis during usage and prior to each project requiring the 

potential usage of the equipment. 

All respirators shall be stored in a plastic bag within a cool/dry location, in a manner that will 

protect them against dust, sunlight, heat, extreme cold, excessive moisture, or damaging 

chemicals. They shall be stored to prevent distortion of rubber or other elastomer parts. 

Parts replacement and repairs shall be performed only by appropriate personnel. Equipment 

requiring repairs shall be reported to appropriate Baker personnel. Examples of inspection 

forms are included at the end of this text. 

2.9 FIT-TESTING 

Each respirator wearer shall be provided with a respirator that can properly form a secure face 

to mask seal. Each wearer ahall be fit-tested prior to issuance of the respirator using either an 

irritant smoke or odorous vapor, or other suitable test agent (see example of form at end of 



text). Retesting shall be performed, at a minimum, on an annual basis or if a different model 

respirator, other than the model he/she was previously fiM..ested for, is to be used by the 

wearer. Air purifying respirators fi+tested qualitatively will be assigned a protection factor of 

10 (APF = 10). 

Facial hair, which interferes with the normally effective face to mask seal, is prohibited. Each 

respirator wearer shall be required to check the seal of the respirator by negative and positive 

pressure checks prior to entering a harmful atmosphere. 

2.10 MEDICAL SURVEILLANCE 

Personnel who are or may be assigned to tasks requiring use of respirators shall participate in 

a medical surveillance program on an annual basis. The medical surveillance program shall 

include, but may not be limited to, a physical and a pulmonary function test conducted by the 

company’s physician and at the expense of the company. Test parameters included in Baker’s 

medical surveillance program is included as Attachment A in each site-specific Health and 

Safety Plan. 

2.11 LIMITATIONS 

Wearing any respirator, alone or in conjunction with other types of protective equipment, will 

impose some physiological etress on the wearer. Therefore, selection of respiratory protective 

devices will be based on the breathing resistance, weight of the respirator, the type and 

amount of protection needed as well as the individual’s tolerance of the given device. 

Additional concerns regarding the limitations of difYerent types of PPE and the monitoring 

requirements for heat stress/strain will be addressed in the “Heat Stress” SOP. 

h 
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SCBA AND SAR (WITH B-MINUTE ESCAPE TANK) DAILY INSPECTION FORM 



RESPIRATOR KCTEST RECORD 

-a*, 

TESTSUBJECTNAME 
(first) (initial) 

DATE DF4PARTMENT 

SEX (M/F) AGE SOCIAL SECURITY NUMBER 

RESPIRATOR MEDICAL DATE RESPIRATOR TRAININGDATE 

SPECIAL/UNUSUAL CONDITIONS/CONSIDERATION~ 

- Claustrophobia - Scars 
- Facial hair - Brokenorcrookednose . 
- Eyeglasses Extreme facial dimensions - 
- Contacts - Wrinkles 
- Other: 

RESPIRATOR SELECTION 

f  

Mam&ctu.rer/Model Size Sty Ie 

se - - M L Half - - FUll pa=- - Fail 

s- - - M L Half e m - p==- - Fail 

S- M - L- Half-e - FUll pass - Fail _ 

I 

Testing Agent 

Isoamyl Acetate 

Irritant Smoke 

Qualitative Test Sensitivity Check 

Yes: No: - Yes: __ __ No: 

Yes: No: - Yes: __ No: 

TEST EXERCISES 
(Check all that apply) 

Normal Breathing Talking 
Deep Breathing Running 
Head, Side to Side Bending 
Head, Up and Down Rainbow Passage 

,* 
COMMENTS: 

ff-+-- 

Signed: Signed: 
(Test Subject) (Technician/Instructor) 



3 

Inspection Date 

FULL-FACE AND HALF-FACE RESPIRATOR 
INSPECTION FORM 

FACE PIECE 

Clean and 
Sanitized 

No Cracke, 
Tears, or 

Holes 

Proper Shape 
and 

Flexibility 

Air Pur&ing 
Element 
Holders 
Operate 

00rrect1y 

Proper 
Storage 

Free From 
Heat, Dirt, 

Sunlight, etc. 

~~- 

HIUIXWRAPS OR 
HEADBANDS 

No Signs of 
Wear or 
Tears 

Buckles 
Function 
Properly 

RESPIRATOR INTERIOR 

Valve cOVbY% 

No Foreign No cracks or and Bodies in 
Material Tears in Good Condition 
Under Valves or and Installed 

Valve Seat Valve Bodies Correctly 

Y =OK X=NotOK 



3.0 - CARE AND CLEANING OF PERSONAL 
PROTECTIVE EQUIPMENT 

3.1 INTRODUCTION 

A 

The following procedures cover the care and cleaning of Levels D, C, and B personal protective 

equipment. Note: These are general procedures that apply to most situations and are not all 

inciusive. Procedures are subject to change at the direction of the Site Health and Safety 

Oficer (SHSO). 

3.2 

3.2.1 

l 

0 

0 

3.2.2 

0 

3.2.3 

l 

EQUIPMENTCARE 

Chemical Resistant Suit (I,evels C and B) 

Before donning, inspect suit for‘holes or tears; check to see that zippers are operable; 

and look for signs of suit degradation. 

When wearing, avoid contact with contaminated material where possible; be aware of 

sharp objects that can tear sui% periodics.Uy look over suit to check for major rips or 

t&U-S. 

While decontaminating, removegross excess of material 6om suit; remove suit so that 

material does not contact inner suit; place clothing in properly labeled disposal 

containers. 

Inner/Outer Gloves (Levels D through Bl 

Look for rips, tears, or degradation of material. Replace as necessary or at the 

direction of the SHSO. 

Chemically Resistant Boots (Levels C and B) 

Nondisposable boots are to be examined on a daily basis before and after use. 

Disposable boots should be examined prior to donning and while in use. Dispose of 

according to site procedures. 
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3.2.4 Safety Shoes/Boots (Levels D through B) 

l Examine daily for gauges, open seams, etc., anything that would lessen the integrity of 

the boot. Replace aa shoe/boot becomes worn. 

3.2.5 Hard Hats (Levels D through Bl 

l ShouId be visually inspected before donning for fit, cracks, and overall condition. 

3.2.6 Safety Glasses/Goggles (Levels D and Cl 

l Should be visually inspected before donning for cracks, deteriorated parts, and overall 

condition. Replace as necessary. 

3.2.7 Respirators (Levels C and B’)’ 

l Procedures for care of respiratory protective equipment are covered in Baker’s SOP for 

Respiratory Protection. 

3.2.8 Hearing Protection (Levels D through B) 

0 

l 

3.3 

Disposable -Replace daily, or as material becomes worn or dirty. 

Reusable -Inspect before use, clean regularly, replace parts as necessary. 

EQUIPMENT CLEANING 

General procedures for cleaning of equipment are listed below. Site-specific concerns will be 

addressed by the SHSO prior to and during site activities. Cleaning of respiratory equipment 

is covered under the “Respiratory Protection Program” SOP. 

3.3.1 Gross Physical Removal 

Large amounts of contaminated soil is scraped off with a tongue depressor, or wiped off using a 

disposable wipe. 



3.3.2 PhvsicaWhemical Removal 

The residua1 contamination will be scrubbed with a soft&i&xl, long-handled brush using a 

nonphoephate detergent solution. 

3.3.3 RinsindDilution 

A 

The detergent solution and residual contaminants will be rinsed with tap wa.ter using a 

pressurized sprayer. 



4.0 - SANITATION/SITE PRECAUTIONS 

4.1 SANITATION 

l A supply of clearly marked potable water, tightly closed, and equipped with a tap. 

l Single service disposal cups. 

l Outlets for non-potable water, clearly marked, for fire fighting, or other purposes. 

Cross-contamination of the potable supply shall be prevented. 

l One toilet facility which is either chemical, recirculating, combustion, or flush, 

0 

0 

A 

4.2 

0 

depending on local code requirements. 

A place for food handling meeting all applicable laws, otherwise, suitable altetitives 

to such facilities will be provided (i.e., nearby restaurants, food wagons, etc.). 

Clean wash water will be available in the decontamination zone and the Baker Site 

frailer. 

SITE PRECAIJTIONS 

Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the 

probability of hand-to-mouth transfer and ingestion of material, is prohibited in any 

area designated as contaminated. 

Smoking will not be allowed in areas where flammable materials are present. 

Hands and face must be thoroughly washed upon leaving the work area. 

Whenever decontamination procedures for outer garments are in effect, the entire 

body should be thoroughly washed as soon as possible after the protective garment is 

removed. 



l No contaminated work garments are to be worn off site. 

l Contact lenses are not permitted to be worn on site. 

l No facial hair which interferes with a satisfactory fit of the mask-to-face seal, is 

allowed on personnel required to wear respirators. 

l Contact with contaminated or potentially contaminated surfaces should-be avoided. 

Wherever possible, do not walk through puddles, leachate, discolored mufaces, kneel 

on ground, lean, sit or place equipment on drums/containers. 
4 

. / -  

c), 

h 

a Medicine and alcohol can pot-e&ate the effects from exposure to toxic chemicals. 

Prescribed drugs should not be talren by personnel where the potential for absorption, 

inhalation, or ingestion of toxic substances exist unless specifically approved by a 

qualified physician. Alcoholic beverage intake should be minimized or avoided during 

after-hour operations. 
e 

l Alcoholic beverages are prohibited on site. 

l Personal radios, TVs, and tape players are prohibited on site. 

l Firearms are prohibited on site. 

o All personnel will observe any posted sign, warning, fence, or barrier posted around 

contaminated areas. 



5.0 - HEAT STRESS 

A 

5.0 HEAT STRESS 

Monitoring 

Provisions for monitoring for heat stress will be determined by the SHSO and performed as 

outlined below. 

Heat stress monitoring is required for personnel wearing semipermeable or impermeable 

protective outerwear when there is an ambient air temperature greater than 70°F. One or 

more of the following procedures will be implemented when this condition exists: 

1. 

2. 

3. 

4. 

5. 

Increased awareness of heat stress symptoms and buddy monitoring. 

Fluid intake discipline. 

Self monitoring of urine output quantities to prevent dehydration. 

Work-rest intervals. 

Calculate the Heat Exposure Threshold Limit Value (TLV) for work-rest intervals 
using the following steps: 

a. Calculate the WBGT (Wet Bulb Globe Temperature) Index using the Quest@ Heat 
Stress Monitor 

b. Estimate the work load using the folIowing guidelines: 

(1) Light work = sitting or standing to control machines, performing light hand 
or arm work. 

(2) Moderate work = walking about with moderated lifting and pushing. 

(31 Heavy work = pick and shovel work. 

c. Evaluate the calculations against the following Heat Exposure TLVs in “C or “F. 



Work Load 
Work -Rest Regimen 

Light Moderate Heavy 

Continuous work 30.0(86) 26.7(80) 25.0(77) 

75% work - 25% rest, each hour 30.6(87) 28.0(82) 25.9(78) 

50% work - 50% rest, each hour 31.4(89) 29.4(85) 27:9@2) 

25% work - 75% rest, each hour 32.2(90) 31.1(88) 30.0(86) 

+ For unacclimatized workers, the permissible heat exposure TLV should be reduced 
by 25°C. 

Special Considerations 

l Clothing - Subtract 2 from the TLV to compensate for the use of semipermeable 

clothing. 

l Acclimatization - After appro.timately a week, workers should have acclimated 

themselves to their environment. - 

o Fitness - PhyticalIy fit workers will adjust more readily to a change in environment. 

l Medication - Some medications can predispose individuals to heat-induced illnesses. 

Causes and Svmntoms 

The following heat stress causes and symptoms are provided for buddy monitoring purposes. 

Site personnel must realize that monitoring the physical condition of fellow personnel in 

Level B and C protective ensembles will be difficult. 

1. 

2. 

h 3. 

,T--- 

Heat rash results from continuous exposure to heat or humid air. 

Heat cramps are caused by heavy sweating and inadequate fluid intake. Symptoms 

include muacIe spasms and pain in the hands, feet, and abdomen. 

Heat edzaustion occurs when body organs attempt to keep the body cool, due to 

inadequate fluid intake and personnel not acclimated to the environment. Symptoms 

include pale, cool, moist skin; heavy sweating, and dizziness. 



4. Heat stroke is the most serious form of heat stress It is a MEDICAL EMERGENCY. 

Symptoms are red, hot, h &in; lack of perspiration; nausea; dizziness and confusion; 

strong, rapid pulse rate; and coma. 

The need to seek medical attention and the urgency in seeking medical attention depend8 on 

the aymptome and the severity of the symptom8 displayed by the affected individual. I /ze& 

stroke ia noted or suspected, medical attention must be &ought IMMJZDIATELY. Effort8 

should be taken to cool the body to prevent serious injury or death. Excessive cooling can 

cause hypothermia and should be avoided. 

Prevention 

Fluid intake should be increased during rest schedules to prevent dehydration. Drinking cool 

water is best, however, diluted electrolyte solutions (i.e., Gatorade or equivalent) can be 

substituted for water. Each individual should monitor their urine output and adjust their 

fluid intake to ensure that urine output and urine color are close to normal. Additional mean8 

for preventing hea+induced illnesses may include providing shelter or cooling devices, such as 

vests and showers. 

. 
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~twial Safely Data Sheets Collection: 
Genium Publishing Corporation 

1145 CataIyn street Sheet No. 316 
Schemctady,NY 12303-1836 USA Benzene 

(518) 371-8854 
Lsuedz 11m Revision: E. 8/90 

to extmgutshbenxene fires. atermay be ineffective as an extinnuishing 
flush spills -away from exposures. d&&se berkene 

Smbility~olymerkmtion: Benzene is stable at room temperature in closed containers under normal storage and handiing conditions. Hazardous 
polymaization caNlot occur. 
Chemical IncompatlbUltIes: Beruene explodes on Contact with diborane, perrnsnganic r&i, bmmius pentsfluoride, peroxodkuhkic acid and 
peroxomonosulfuric acid. It ignitea on contact with diox 
+ wata. Benzene forms sensitive, explosive mixture wr 3.X 

&en difluoride. dioxygcnyl tetrrfhroroborart. iodine 

acid, and arsenic pentafluoride + potassium methoxide (explodes above 30 ‘C). A vi 
%I dine pemafhkdq or.onq iiquid oxygat, rilva per 

t.dbride. Md sodium peroxide 

rars or inc 
oratGniuy1 

P 
orate, nitric 

andesant reaction occurs wi 
trifluoride, uranium hexafluoride, and hydrogen + Raney ruckcl [above 410 ‘F (210 51. Benzene * 

bromine 
. 

Conditions to Avoid: Avoid heat and ignition source+ 
IS nxorqmible withoxidiziog ma&& 

lH~Hxf~w Products of Decompositloa: Thamal ox&rive decomposition of baaare cm produce toxic gases and vapors such x.5 cnrbon 

at&a< mineral naphtha, nitration 

1989 OSHA PELa 
(29 CFR 1910.1000. Table 2-1-A) 
8-hr’lWA:lppm,3mglm3 
1%min STELr 5 ppm, 15 mgjrns 

198940 ACGII-I 
TLV-TWAz 10 ppm, 32 mg/m’ 

198545 Toxicity Data# 

150 ppm inhaled intermittently over 

blood (other changes) and nutritional snd gross metabo- 

(29 CFR 191O.lOB0, TabIe Z2) 1988 NIOSH RIG liga@odYQ=P++=ease) 

8-hr TWAr 10 ppm TWA: 0.1 ppm 03 mghs 
Rat$t,tt,~ner 2 mg titered over 24 hr produces severe 

Acceptable Ceiling Concentratiom 25 ppm Ceiling: 1 ppm. 3 m&s 
Acceptable Maximum Peak: 50 ppm (10 min)t 

ate (Ether = I): 2.8 
Appearance and Odor: A colorless liquid with a char&zeristic sweet, arcmatic odor. The odor recognition threshold (100% of panel) is approxi- 
mately 5 ppm (unfatigued) in air. Odor is not an adequate wamkg of hazard. 
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No. 316 Benzene 8190 

,P- 

-4 

A 

h 

fficienE human and animal evidence, a human carcinogen (Group 15 
Aummary of Risks: Pplongcd skin con&t OT mxssive inhalation of benzne vapor may cause headache, weakness, 
The most irnprtsnt health hazards are F (leukemia) and boric marrow damage wtth mpuy to blood-fonnmg tissue %t 

lite los$ and fatigue. 
m &romc low-level 

~sure.Hrgherleve1exposuresmayuruatethe tract and cause cenlral nervous system 
edkal Conditions Aggravated by Ltmg-T--w: Exposure may wosen 6 

CNS) depression. : 
aihnents of the 

Target 0 
Prima 

IIS: Blood, central nayous system, bone manow. eyes, upper msphatory tract, and skin 
esrt, lungs. liver, kidneys, blcod, and CNs. 

Acute. 3 
%Q Routesr Inhalation, skin contact 

drowsmess. he&$:, d&mess, and intoxrcstion. Sevae exposure may lesd to convuls~~nsciousness. Skincontactmay cause a 
ffects Symptoms of acute ovemxpcsum in&de irritation of the eyes, nose, aruj * trar& breathI&sne5s, ellpbmknauseq 

T C ~~~~~~:tenn~c~~mayraultinmmyb~dirar~~inghrom~anicwnia(an~~tyroformbloodcells) 
to leukemia 
FIRsrAID 
Eyes: Gently lift the eyelids and flush immediately snd continucusly with flooding amounts of water until transported to anemergency medical 
fsciity. Cotisuh a physician immediately. - 
Skins Qaic&h remcve contaminated clothina. Imm+dhlv rinse with flcodina amounts of water for at least 15 min. For reddare;l or blistered 

exposure. Provide CPR to support 

SpuLeak: Design and practice a benzene spill control and c owermeaure plan (SCCP). Notify safety pesome& evsxmte all umemmxy 
pasoMe& cIimhu& all heat and ignitkm sources, snd provide adequate ventilation Cleanup personne1 should protect againstvapcr i&lath% eye 
c~ntact,andskinabsorption.Absorbasmuch~easpossi~ewithcminat, noncombustible material For large spills, dike far ahead of spin 
snd contain liquid. Use nonspsrking tools to place waste liquid or absorbeat into closable containers for disposal Keep waste out of confined 
spaces such as sewers, waters- and waterways because of 
Dlspd: contact your sunuher or a licensed contractor for de 3 

losion danga. Follow applicable OSHA regulations (29 CFR 1910.120). 
ed recomm cndations. Follow au&able Fe&ml, state., andlccsl regulations. 

EPA Designatlo~~ - - 
-- 

Listed as a RCRA Hazardous Waste (40 CFR 26133). Hazardous Wsste No. UO19 
qti 8s a CERCLA Hazardous Substance* (40 CFR 302.4); RepurtabIe Quantity (IQ): 1000 lb (454 kg) [* per Clean Water Act, Sec. 307 (a). 

11 (b)(4), 112; and per RCRA, Sec. 3001 J 
RA Extremely Hazardous Substance (40 CFR 355): Not listed 

-~ted as SARAToxic Chemical (40 CFR 37265) 
OSHA Desbmatlons 

B a 
GOC&S: Wear motective eveelssses or chemical safetv eoeeles. uer OSHA eve- and face-mote&on reeulations (29 CFR 1910.133). 
R&$ator: S&k 
say, wear a NIOS P; 

ofessio;Jadvice prior to iespiratdr &l%o~and use. Fofiow OSHA r&pirator reg&tions (29 CFX 1910.134) bna. if nece~- 
-approved respirator. For emergency or nonroutine operations (cleming spills. reactor vessels. or storage tsnks), wear an 

SCBA. Warning! Air-pw@zg respirators do not pro&t workers in oxpgen-d.$cient atarwspheres. 
Other: Wear impervious gloves, boo& aprons, and gauntlev to.pevent skin cant+. 
Ventilation: Provide general and local explosion-proof vent&tmn systps to m8mtau1 airborne concentrations at least below the OSHA PBLs 
(Sec. 2). L.ccsl exhaust ventilation is ptcfared since it prevents comammm t dispasicn into the work area by cmtdhg it at its source.c~ 
Safety Stath~: Make available in the work srea emergency eyewash stations, safety/quickdrench showers, and washing facilities. 
Contaminated Equlpment: Never wear contact lenses in the work sreaz soft lenses mq absorb, snd slI lenses concentrate, itritsnts. Remove this 
material from 
Comments: d 

our shoes and equipment. Launder contsmhtated clothing before wearing. 
ever eat, drink. or smoke in work areas. Ractice good perscnal hygiene after using this material. especially before eating, drinking. 

.7 Y :; 2 

Other Precautions: provide preplacement and periodic medical examinations with emphasis on a history of blood disesse or previous urposme. 
Transportat~~$ (49 CFR 172.101, .102) 

DOT Shipping Name: Benzene 
Transportation Data (49 CFR 172.101. .102) 

DOT Hazard Class: Flammable liquid 
IMO Shipping Name: Benzene 
NO Hsxard clsss: 32 

’ I ID No.: UN1114 ID No.: UN1114 ID No.: UN1 114 ID No.: UN1 114 I 
,F‘9: Label: Fhmunable liquid IG 

Packaging Exceptions: 173.118 
IMO Label: Flammable liquid 

Packaging Requirements: 173.119 
IMDG Pa&aging Group: ll 

MSDS Cdlccdiocr References: 1.2,12,26,73,84-94.loO,1O1.1O3,1O9.124,126.l27.l32,134.136,138. 139.143 
Prepared by: MJ Allism, BS; Indu.strhi Hygiene Reviem DJ Wiison, CM; Medkal Rerkff MI Uprrl MD. MPK: Edited by: 3R Stna$ hLS 
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Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

1145 CataIyn street Sheet No. 83 
Schenectady, NY 12303-1836 USA Chromium Metal/Powder 

(518) 377-8854 
Issued: 3181 Revision: A, 11189 
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Chromhrm MetaI/Powder Description: Obtained from chrome ore, chromite (FeCrsO,), by electroly& of chromium Genhml 
solutions, by direct reduction (ferrocbrome), and by reducing the oxide with finely divided carbon or aluminum Used for 
chromeplating other metals; for greatly increasing metal resistance and durability; in manufacturing &tome-steel or 
chrome-nickel-steel alloys (stainless steel); as a constituent of Inorganic pigments; as protective coating for automotive K 1 
and equipment accessories; and in nuclear and high-temperature research. 
Other Designations: Chrome; C!q CAS No. 7440-47-3. 
Manufacturer: Contact your supplier or distributor. Consult the latest C%emicuhveek Buyers’ Guide (Genium ref. 73) 
for a suppliers list. 

F : 

id 

Chromium met&powder, ca 100% 
OSHA PEL ACGIH TLV, 1988-89. 
8-hrTWA: 1 mg/m' TLV-TWA: 0.5 mg/m’ 

NIOSH REL, 19tJ7’ 
8-hr TWA (for chromium metal 

and insoluble salts): 1 mg Cram’ 

Toxlclty Data+ 
Rat, Implant, TD& 1200 pg/kg body weight 
administered intermittently over six weeks 

* This TLV is applicable to CP and W compounds. For water soluble and water-insoluble C?, the 841rTwA is 0.05 mg Cr +Ym’. Cettain water-insolnble CP 
compounds (zinc chromate, calcium chromate, lead chromate, barium chromate, stnnhm chxomate, and sintered duomium trioxide) are designatedas Ala (lmman 
carcinogen). 
t The NIOSH RJZL (IO-hr TWA) for catcinogen Cr%ompouuds is 1 w; for nonc&n ogenic W ccmpotmds (iiuding chromic acid), the RELa (IO-b TWA@ 
ate 25 pgh~’ and 56 pg/m’ (15~min ceiling ). ‘l&e noacaminogeoic compoucds include mono- and dichmmates of hydrogen, cc&m, sodium, lithium, potassium, 
rubidium, ammonia. and CT (chromic acid anhydride). Any tid all W materials excluded from the noncaminogadc gmup above are can5nogcnic CrJ corn- . 

[OSH, RTJZCS (GB42CiWOO). for additional data with references to tumorigenic effects 

: P0hlt.z 4788 T (2642 ‘0 Atomic Wekhhl: 51.996 g/m01 
Melting Pohrt: 3452 ‘F 11900 l c> 
Vapor Pressure: 1 mmHg at 2941 ‘F (1616 ‘C) 
Vapor Density (Air = 1): 1.79 

Speclflc G&&y (IIs gl at 39 ‘F (4 ‘C)): 7.2 at 68 ‘F (20 l C) 
Water Solubilky: InsolubIe 

Appearance and Odor: Steel-gray, lustrous metal; no odor. 
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Flash Pofnt: None reported Autoignition Temperature: Cloud, 1076 1; (580 ‘C); dust : Dust cloud explosion, UELE None reported 
layer, 752 ‘F (400 l C) 0.230 ode 

Extinguishing Media: Use dry chemical or sand. 
Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chmmium powder explodes spontaneously in air, 
while chromium dust suspended in CO, is ignitable and explosive when heated. 
Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a fulI facepiece operated in the pressure-demand or 
positive-pressure mode. 

*One hundred percent of dust goes through a 74-m sieve. A 140-ml spark can ignite a dust cloud. 
.I ~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~~~~~~~~~~:~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ..- :. ., ; 
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Stabllity/Potymer@tion: Chnxnium is stable when properly handled and stored. Hazardous polyma%tion cannot occur. 
Chemical Incompatibilities: Chromium reacts xeadiIy with dilute, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and 
strong alkalis. Its powder is incompatible with strong oxidizing agents, includmg high 0, concentration. Evaporation of mercury (Hg) from Cr 
amalgam leaves pyrophoric chromium. Finely divided Cr attains incandescence with nitmgen oxide, potassium cbIorate, and sulfur dioxide, 
Molten lithium at 18 ‘C! severely attacks Cr. Fused ammonium nitrate below 200 % reacts explosively and may ignite or react vioknUy with 
bromine pentafluoride. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes. 

-. 
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ummary of Rl$s: When ingested chmmhuu is a hwmm poison, with gastmintestinal (GI) effects. Chtomium 3 (C@) compounds show little or 
no toxicity. Less soluble chromium 6 (Cr’6) compounds are suspe&d camiaogeas and severe initsats of the larynx, nssopharynx, lungs, and skin 
(Sec. 2). Chromic acid or chromate salts cause irritatioa of the shin sad sespirstoty passage. Ingestion leads to seven irritation of the gsstrointes- 
tiasl trsct, renal damapre, sad circulatory shock Chrotitaa metllr (when bested to high tzapemtums) aad insoluble salts em said to be involved ia 
histological fibrosis of the lungs. which may pmgmss to clinically evident paeumoconiosis. Expos~n to chromate dust and powder can cause skia 
(dermatitis) sad eye irritation (conjuactivitis). 
Medlcal Conditions Aggravated by Long-Term Rxpoame: An incrcsed incidence of broachogeaic carcinoma occurs in workcr~ aposed to 

chromate dust. 
Target Organs: Respiratory system 
Primary Entry: Inhalation, percutaneous absorption, aad ingestion. 
Acute Effects: Acute exposures to dust may cause headache, cough@, shortness of breath, pneumocoaiosis. fever, weight loss, nasal irritation, 
iaflsauaatioa of the ceajuactiva, sad dexmstitis. 
Chronic Effects: Asthmatic bronchitis. 
FmsTArD 
Eyes: Flush immediately, including under the eyelids, geatly but thoroughly with flooding amounts of naming water for at least 15 min. 
Skim Brush off chromium dust. After riasiag affected ama with flooding amounts of wster, wash it with soap sad water. 
Inhalation: Remove exposed person to fresh air aad support bmathiag as needed. 
Ingestion: Never give anything by mouth to aa uaconscious or convulsing person, If ingested, have that COIW~OUS person ~Iowly dhk 1 to 2 
glasses of water to dilute. Do not induce vomotiag. A physician should evahrate all ingestion cases. 
After first aid, get appropriate in-plant, paramedic, or community medical attentlon and support. 
Physician’s Note: Acute toxicity causes a two-phase insult: 1) multisystem shock due to gastrointestinal conosivity and 2) hepatic, renal, 
hemstopoetic insult. Treatmeat should use ascorbic acid ss a aeutmlixer with gsstrlc lavsge. If the ingestion is subtantid, exchange transfusions 

sad/or consider hemodislysis. Treat allergic dermatitis with local cottisoae or 10% ascorbic acid to mduce C@ to CF. Ten perceat EDNA in a 
lanoliu base applied every 24 hr helps heal skia ulcers. 

Spill/Leak: Notify ssfety personnel of huge spills. Cleaaup pemonael should wear protective clothing sad approved respimtors. Remove best sad 
ignition SOUIWS. Provide adequate ventilation. Keep sirbome dust at a miabaua~ Remove spills quickly and plsce ia appropriste containers for 
aispossl or reuse. 

sposal: Reclaim salvageable a~tsl. Contact your supplier or a liceased contractor for detailed recommendations. PoIlow applicable Pedersl. 
.ate, and local regulations. 
OSHA Designations 
Listed ss sa Air Contaminant (29 CPR 1910.1600, Table Z-1 ) 
EPA Designations 
RCRA Hazardous Waste (40 CPR 261.33): Not listed 
Listed as a CERCLA Hazardous Substance* (40 CPR 302.4), Reportable Quantity (FQ: 1 lb (0.454 kg) [+ per Clean Water Act, Sec. 307(a)] 
SARA Extremely Hazardous Substance (40 CFX 355): Not listed 
Listed ss a SARA Toxic chemical (40 CPR 372.65) 
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Goggles: Wear prot+ive eyeglasses or chemical ssfety goggles, per OSHA eye- sad fsee-protection regulsticos (29 CPR 1910.133). 
Respirator:.Wesr a NIOSH-approved respirator if necessary. Wear sa SCDA with a full facepiece when the particle conceatmtioa’s upper limit it 
50 mg/m’. 
Warning: Air-purifying respirators do nor protect woxkers ia oxygea-deficieat atmospheres. 
Other: Wear impervious rubber gloves, boots, spmas, aad gauntlets to prevent prolonged or mpested skia contact 
Ventilation: Provide general aad local explosion-proof veatilatioa systems to maiataia airborne conccntrarjoas below the OSHA sta&ud 
(Sec. 2). Local exhsust ventilation is preferred since it prevents contaminant d@ersion into the work area by eliminating it at its source (Gcnium 
ref. 103). 
Safety Stations: Make available ia the work area emergency eyewash statioas, safety/quick-drench showers, ssxi washing facilities 
Contamlaated Equipment: Never wear contact leases in the work sreaz soft leases may absorb. sad all leases coacenbrate, irrituats. Larmdez 
contaminated clothing before wearing. Remove thii msterial from your shoes sad equipment 
Comments: Never eat, drink or smoke ia work areas. Practice good personal hygiene after using this mate&& especislly before eating driakiag, 
sadcing, using the toilet, or applying cosmetics. 
-2.. .‘.“.:.:.‘.~.‘.‘.~);.: .v_., . . 
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Storage Requirements: Store material ia cool, dry, well-ventilated area sepamte from acids sad oxidixiag sgents. Seal sad pmtectcantainas 
horn physical damage. Keep away from heat or ignition sources. 
Englneerhrg Coatrolsr Avoid dust iahsIation. Practice good housekeeping (vscuumiag sad wet sweeping) to minimizeaifbomc~allstes 
a@ to prevent dust accumulation. Use nonspsrkiag tools sad ground electrical quipmeat sad machinery. 

ansportation Data (49 CFR 172.101, .102): Not listed , 



*a Ethylbenzene, ca >99.0%. Impurities include - 0.1% m&r &puru xylene, - 0.1% curnene, and - 0.1% toluene. 

Genium Publishing Corporation 
One Genium Plaza 

Schenectady, N?’ 12304-4690 USA 

Material Safety Data Sheets Collection: 
Sheet No. 385 
Ethylbenzene 

Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benzene series. Inhalation 
CRUSTS atcute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. 

PPE - see 

1991 OSHA PELs 
8-hr TWA: 100 ppm (435 mg/m3) 
1Smin STEL: 125 ppm (545 mg/m3) 
Action Level: 50 ppm (217 mg/m3) 
1990 IDLH Level 
2000 mm 
1990 NIOSH REL 
IWAr 100 ppm (435.mglm3) 
STEL: 125 ppm (545 mg/m3) 

199293 ACGM TLVs 
TWA: 100 ppm (434 mg/m3) 
STEL: 125 ppm (545 mghn3) 
1990 DFG (Germany) MAR 
TWA: 100 ppm (440 mg/m3) 
Category 1: local irritants 
Peak Exposure Limit: 200 ppm, 5 min 
momentary value. max of 8Mift 

Danger of cutaneous absorption 

1985-86 Toxicity Data* 
Human, inhalation, T&: 100 ppm/8 hr caused eye effects, 
sleep, and respiratory changes. 

Human, lymphocyte: 1 mmol/L induced sister chromatid 
exchsnge. 

Rat, oral, LDso: 3500 mg/& toxic effects not yet reviewed 
Rat (female), inhalation, ‘It&: 1000 pprn/7 hr/day. 5 days/ 
wk. for 3 wk prior to mating and daily for 19 days of gesta 
tion produced pups with high incidence of extra riis.(*m 

Boiling Point: 277 l F (136 l C) 
Melting Point: -139 ‘F (-95 ‘C) 

MoIecular Weight: 106.16 

Surface Tension: 3 15 dyne/cm 
Den&y: 0.863 at 77 ‘F (25 l C!) 

Ionization Potential: 8.76 eV 
Water Solubilityz Slightly, 14 mg/lOO mL at 59 ‘F (15 ‘C) 

Viscosity: 0.64 CP at 77 ‘F (25 ‘C!) 
Other SolubiWesr Miscible in alcoM, ether; soluble in carbon tetrachloride, benzene, 

Refraction Index: 1.4959 at 68 l F (U, ‘C) 
sulfur dioxide, and many organic solvents; insoluble in ammonia 

Relative Evaporation Rate (ether = I): 0.0106 
Odor Threshold: 2.3 ppm 

Bulk Density: 7.21 lb/Gal at 77 ‘F (25 ‘C) 
Vapor Pressures 7.1 mm Hg at 68 ‘F (20 ‘c); 10 mrnHg at 78.62 l F (25.9 ‘C): 100 mm H 

Critical Temperature: 651 ‘F (343.9 ‘C) 
165.38 ‘F (74.1 ‘c) 

Crltkal Pressure: 35.6 atm 
Saturated Vapor Density (Air = 0.075 lb/f@ or 1.2 kg/n?): 0.0768 lb/fts or 1.2298 kglm’ 

Qppearance and Odor: Colorless, flammable liquid with a pungent odor. 
~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Flash Point: 64 ‘F (18 ‘C) CC ] Autolgnition Temperature: 810 l F (432 ‘C) 1 LEL: 1.0% v/v UEL: 6.7% vfi 
Extinguishing Medla: Class 1B Flammable liquid. For small fires. use dry chemical, c&on dioxide, or ‘alcohol-resistant’ foam For large fires. u 

rag or ‘alcohol-resistant’ foam. Use water only if other agents are unavailable; EE floats on water and may travel to sn ignition source and spread 
fire. Unusual Fire or Explosion Hazards: Burning rate = 5.8 mm/min. Vapors may travel to an ignition source and flash back Container may 
explode in heat of fire. EB poses a vapor explosion hazard indoors, outdcors, and in sewers. Special Fire-fiitlng Procedures: Because fire may 
produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepieoe operated in pressure-&man 
or positive-pressure mode. Cool container sides with water until well after fire is out Stay away f&m ends of tanks. For massive Ere in cargo area, 
use monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire burn. Withdraw immediately if you hear rising sound 
from venting safety device or notice any tank discoloration due to fire Do not release runoff from fire control methods tc sawers or waterways. 
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StabUity/Polymerixation: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. Haxardo 
polymerization cannot occur. 
Chemical Incompatibilities: Reacts vigorously with oxidizers. 
Conditions to Avoid: Exposure to heat and oxidizers. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes. 
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Carcinogenicity: The IARC,(t~ NTP$t69) and OSHAt164) d o not list EB as a carcinogcn.Summary of Risks Gccupational exposure to EB alone 
is rare since it is usually present together with other solvents. EB is irritating to the eyes. skin, and respiratory tract. Vapor inhalation produces 
varying degrees of CNS effects depending on concentration. The liquid is absorbed through the skin but vapors are not. 56 to 64% of inhaled 
ethylbenxene is retained and metabolized. Urinary metabolites following exposure to 23 to 85 pprn for 8 hr are msndelic acid (64%). phenyl- 
glyoxylic acid (25%). and methylphenylcarbiiol/l-phenyl ethanol (5%). Concurrent exposum m xylene and ethylbenxene causes slower excretion 
cf EB metabolitea. Based on the rat LDm, one manufacturer gives 3 to 4 ot as the lethal &se for a 100 lb person. conlinw on nui page 
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‘way disease). Target Organs: Eyes, respiratory system, skin. CNS, blood. Primary Entry Routest Inhalation, skin and eye contact. Acute 
Effects: Vanor inhalation of 200 tmm caused transient eve irritation: 1000 wm caused eye irritation with urofuse waterinpl (tolerance develoued 
rapidly); 20&l ppm caused sew&&d immediate eye ir&tion and wateain~, nasal irrita~on, chest COIIS~&~O~, and verti& 5000 ppm was A 
intolerable and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps. and death due to respiratory paralysis. 
Skin exposed to pure ethylbenzene for 10 to 15 mitt absorbed 22 to 33 mg/cm*/hr. Immersion of hand in solutions of 112 8s 156 mg/L for 1 hr 
absorbed 118 & 215.7 l.@un*/hr, respectively. Chronk Effects: Repeated skin contact may cause dryness, scaIing, and fissuring. Workers 
chronically exposed to > 100 ppm complained of fatigue, sleepiness, headache, and mild irritation of the eyes and respiratory tract Repeated vapor 
inhalation may result in blood disorders, particularly leukopenia (abnormally low level of white blood cells) and lymphocytosis. 
FIRST AID 
Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of 
water until transported to an emergency medical facility. Consult a physician immediately. Skin: @&kly remove contaminated clothing. Rinse 
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water. For reddened or blistered skin, consult a physician. 
Inhalation: Remove exposed person to fresh air and support breathing as needed. Ingestion: Never give anything by mouth to an unconscious or 
convulsing person. Contact a poison control center and unless otherwise advised, have that conscious und alert person drink 1 to 2 glasses of water 
to dilute. Do not induce vomiting1 Aspiration of even a small amount of BB in vomitus can cause severe damage since its low viscosity and surface 
tension will cause it to spread over a large area of the lung tissue. 
After first aid, get appropdate in-plant, paramedic, or community medical support. 
Note to Physicians: BEI = mandelic acid in urine (15 g/g of creatinine). sample at end of shift at workweeks end Since this test is not specific, 
test for EB in expired air for confirmation. 
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Spill/Leak: Notify safety personnel. Isolate and ventilate area, deny entry and stay upwind. Shut off all ignition SOUPXS. Cleanup personnel should 
protect against vapor inhalation and skin/eye contact. Take up small spills with earth, sand vermiculite, or other absorbent, noncombustible mate- 
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release >lOOO lb. Follow applicable 
OSHA regulations (29 CFR 1910.120). Envlronmentnl Transport: If released to soil, BB partially evaporates into the atmosphere. with a half-life 
of hrs to wks, and some leaches into groundwater, especially in soil with low organic carbon content Biodegradation occurs with a half-life of 2 
days. Some EB may absorb to sediment or bioconcentrate in fish. Evidence points to slow biodegradation in groundwater. In air, it reacts with 
photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxklty Values: 
Shrimp (Mysidopsk buhia). I.&J = 87.6 mg/L#6 hr; sheepshead minnow (Cyprinoh varkgatus) LQQ = 275 mg&96 hr; fathead minnow 
(haephfes prom&s) IL!% = 423 mgN96 hr in hard water & 48.5 mg/U96 hr in softsvatez Disposal: A candidate for rotary kiln incineration at 
1508 to 2912-F (820 to 16OO’C). liquid injection incineration at 1202 to 2912’F (650 tc 16OOY!), and fluidixed bed incinera&n at 842 to 1796’F 
(450 to 980%). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
“A Designations 

.ed as a RCRA Hazardous Waste (40 Cl% 261.21): No. DO01 
OSHA Designaff ens 
Listed as an Air Contaminant (29 CFR 1910.1000. Table 21-A) 

.&ted as a SARA Toxic Chemical (40 CFR 372.65) 
SARA Extremely Hazardous Substance (40 CFR 355),TpQ: Not listed 
Listed as a CERCLA Hazardous Substance* (40 CFR 3024): Final Reportable Quantity (RQJ 1000 lb (454 kg) [* per CWA, Sec. 311 (b)(4) & 

CWA, Sec. 307 (a)] 

afety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to selection and use. Follow 
OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For < 1000 ppm, use a powered 
air-purifying respirator with an appropriate organic vapor cartridge, a supplied-air respirator (SAR), SCBA. or chemical artridge respirator with 
appropriate organic vapor carttidge. For c 2000 ppm, use a SAR or SCBA with a full facepieoz. For emergency or nonroutine operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying rccpirators do not protect workers in oxygen-&.ht atmo- 
spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, tralnlng. fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets made of Viton or polyvinykhlorlde to prevent skin contact. Venff latlon: Provide general and local exhanst 
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work area by controlling it at its (W source. Safety Stations: Make available in the work area emergency 
eyewash stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes horn 
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat. drink, or smoke in work 
areas. practice good personal hygiene after using this material, especially before eating, drinking. smoking, using the toilet, or applying cosmetics. 

.., .,. ,,.. . . . S~tis~i~,~:il;S’~~~~~~~~~~~~~~~~:BH~:~~~~~~~~ g;.,: :, .. .y, ; ; 1: 
:: ..:...:. ::.:: . . . . . . _,... :...:.:.:.:.> ,.......(.,. .,_,.....,., ,., ., .: _.. :.:.: . . . . . . . . ._.... . . . . . . . . . .../. . . . . .: ,... . . 
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Storage Requirements: Store in a cool, dry, well-ventilated area away from ignition sources and oxidizers. Outside or &tat&d storage is 
prcferrcd. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent 
static sparks, electrically ground and bond all equipment used with ethylbenzene. Install Class 1, Group D elect&al equipment Engineering 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain 
levels as low as possible. Purge and ventilate reaction vessels before workers are allowed to enter for maintenance of cleanup. Admlttlstitlve 
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS. skin. blood, and respiratory system. 

Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Ethylbenzenc 

OT Hazard Class: 3 
Quantity Ltmltations 

By 

Packaglng Authorlzatlons 
a) Exceptions: 173.150 

0.: UN1 175 
’ Packing Croup: ll 

b) Non-bulk Packaging: 173.202 
a) Passenger Ah-craft or Rallcar: SL 
b) Cargo Aircraft Only: 60 L 

n. . ..T. c) Bulk Packaging: 173.242 . . . . . . Vessel Stowage Requirements - 

I 
1 Laoet: rlammaole ttqtna 

Special Provisions (172.102): Tl 
a) Vessel Stowage: B 
b) Other: - 

MSDsCoUectio~ References: 26,73,100,101.103,124.126.127.132.133.t36.139.140.148,153.1S9. 162.163.164.167.168.171.176.179 
prepared by: M Caunon. BA; Industrial Hy@en‘c Review: D W&cm. GIN, Medical Review: W Silvermm, MD 
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Genium Publishing COtpratiOn 
M&e&l Safety Data Sheets Collection: 

1145 catalyn saeet 
S&enecrady,NY x2303-1836 USA 

(518) 377-8854 
_’ 

1989 OSHA PELa (L+ead, inor- 
ganic compounds) 
8-hx TWA: 50 @gin’ 
Action Level TWA*: 30 pg/ms 

29 CFR 1910.1025 Lesd standard 
Blood L.ead Level: 4.0 CrgnOO g 

l!N9&JACGIHTLV(&ead, 
nit fumes and dusts) 

k%A 150J.tg/n+ 

l9s8 NIOSH REL 
IO-hrTwk <lOOpg/nl’ 

19%%36~oxkt~~ Data* 
H~vhalatxon, q 10 pgfm’ afkts gxstrointestinal traa 

Human oral, II&: 4.50 mgkg ingested over 6 yr affects 
periphcrsl and central netvous systems 

Ras ofalTDb: 79OmgIkg affectsmultigenerationreptoduction 

inhotorcoldwatet+ 

Appearance and Odor: Bluish-white. silvery, gray, very soft metal. 

ExtinguishlngMedia: Usedryc~~carbondioxide,waterspray,orfoamtoextinguishfire. 
Unusual Fire or Explosion Hazards: Plammable and modemkly explosive in the form of dnst when exposed to heat or flame. 
Special Fire-flghtiq procedurea: Isolate hazard sxea and deny entry. Since fire may lxoduce toxic fumes, wear a self-contained breathing 
apparatus (SCEA) with a fuii facepiece opera&d in thepressure-demand or positive-ptessure mode and full protective equipment. Be aware of 
runoff from fue control methods. Do not release to sewers or waterways. 

at room temperature m closed containas under normal storaae and handline conditions. It tamishea on 
exposure to air. Hazardous polymerhuh cwnotoccir. 
Chemical Incompatibilities: h4ixture.r of hydrogen peroxide + trioxane explode on eontsct with lead. Lead is incompatible with sodium aide, 
mmhun, disodium scetylide, and oxidants. A violent reaction on ignition may occur with amcentraW 
sodium soetylide (withpowderc!d leads 

hydrogen peroxide, chlorine trifluoride, 
snunonim nitrate (below 200 T with powdered ksd). Lead is attacked by pure water and weak organic 

acids in the presence of oxygen Lead is m&ant to tap water, hydrofhxxk scid, brine, snd solvents. 
Conditlom: to AvoM: Rubber gloves contamm - * gleKimayignitehlnifxicaoicl. 
Kaxardous Products of Decompoaitlon: Thermal oxidative dekmpositioa of lead can produce highly toxic fumes of lead 

Carclnogenicity: Although the N’lP and OSHA do not list lead ss a carcinogen, the IARC lists it as probably carcinogenic to humans. but having 
[u~udly) no human evidence. However, the literature reports instances of lead-induced neoplssms, both benign and maligrunt. of the kidney and 
other organs in lsboratory rodents. Excessive exposure to lead hss maulted ia neumlogic dkordem in infants. Experimental studies show lead has 
reproductive and teratogcnic effects in laboratory animals. Human male and female rqrodnc&e effects are also documented 
Summary of I&k L.ead is a poten& systemic poison that affect a va+ty of organ m in&ding the nervous systa w reproductive 
system, blood formation, and gastrointestinal (CiD system. The most kqxxtmt way lead enters the t&y is through inhslatia but it can also be 
ingested when lead dust or unwashed hands amtsminate food, chi& a cigarettes. Much of ingested lead v  through feces without abeo tion 
into the body. Adults may absorb only 5 to 15% of ingested lead; children may sbsa-b a much lsrga frsetron Once in the body. lead enters iTe 
bloodstream and circuhes to various organs. Lead conccntraks and remains 
increases ss exposure continues, with possibly cumulative effects. 

in bone for many yqs. Tlbe amount of lead the body stores 
Depending on the dose auuing the body, lead can be de&ly within several 

hys or affect health after many years. Very high doses can cause brain damage (cnaphaloprttry). 
Medical Coaditfons Aggravated b? Exposure: Lead may aggrayatc nervous systan disor&s (e.g., epilepsy, nanqathies), kidney diseases, 
$hbixd pressure (hypeneusion), mfertility, and snemia. Lead-mduad anemia snd its effect on blood presssure earl aggrmue cardiovsscallar 
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could cause acute encephalopathy with seizurea, coma, and death. However, short-term 
exposures of this magnitude are rare- Revasible kidney damage can occur from acute exposure, as well as anemia. 
Chronic Effects: Symptoms of chronic long-term ovaex 

r 
sure in&de qpetite lors. nausea. metallic taste in the mouth. lead line on gingiv~ 

um q tissue, 
ntab 

constipatton, anxiety, anen& pallor of the 
ty, 

ace and the eye gtoe excessive th+css, weakness, insomnia, headache, nervous k- 
fine tremors, numbness, musck andjoii pain, and colic accompanied by scvem m 

ankle extensor muscles 
pain. Pamlysis of wrist and leas often. 

ma 
untif 

ocarr after years of increased lead absomtion-.lCidq disease may a$ result from chronic ovaexP~~~e, but few, if 

z2h~tE;aiiizLad fertility, 
sevcre~~~~m~~~~~~~hve~~~a~bydccrcrrod~6*+un tatce,and 

nuseamags m women Unborn rhildmn may suffer neuro ogtc damage Y- 
or developmental problems dw to exces@e lead exposure in pregnant women- l-cad poisoni@ sevaest result is encephalopathy man&ted by 
z&he&t&e, convulsrons, coma, &hnum, and posstbly death 

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until tnnrported to an emergency medical 
facility. Consult a physician immediately. 
Skht: Quickly remove contaminated clothing. Rinse with flooding rmountJofwataforatkast15mihConsultaphysicianifanyh~~ 

,f”+- 
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complaints develop. 
. - 

Inhalation: Remove exposed person to Iiesh air and sum br - 
&gestkn: Never give anything +=F% by mouth to an uruzonsc~ous or con 

as needed. Consult a physician 
ing pemm Xf large amounts of lead wae ingested, induce vomiting with 

Splltiak: Noti 
dusts or fume c? 

safety personnel and evacuate all unnecessary personnel immediately. Cleanup pa~nuael should protect against inhalation of 
an contact with skin or eyes. Avoid creating dusty conditions, Water sprays may be used in Iar e quantities to prevent the forma- 

tion of dyt. Cleanup methods such a~ vacuuming (with sn ion. 
y$rml mto closed contamers for drspasal or rcclamshon. ‘flop;e” 

ptiate filter) or wet mopping mini&cs dust 
ow applicable OSHA re 

L scoop thespilled 

1: Contact your suppher or a hccnsed contractor for &tailed recommendations. YiP 
ens (29 CFR 1910.120). 

EP~lgnatlons 
lkw appliible Federal, state, and local regulations. 

Listed as a RCRA Hazardous Waste (40 CFR 26133, A 
Listed as a CERCLA Haxar&us Substance* (40 CFR B R 
SARA Extremely Hazardous Substance (40 CFR 355): Not 

(idi Toxicity Test 
le Quanhty &m&4 kg) [* pa Clean Water Ac& Sec. 307(a)] 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
OSHA Deslgaations 
Listed as an Air Contaminant (29 CFR 1910.1000. Table 2-l-A) 

Transport&on Data (49 CFR 172.102) 
IMO Shlpplng Name: Lead compotmds, soluble, n.o.s. 
IMO Hazard Class: 6.1 
YD No.: UN2291 
MO Label: St. Andrews Cross (X, Stow away from foodstuffs) 

, lMDG Packaging Group: Bl 
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Genium Publishing Corporation 
Material Safety Data Sheets Collection: 

1145 catalyn street She&No. 148 
Schenectady, NY 12303-1836 USA Manganese Metal/Powder 

(518) 377-8854 . . 
1 Issued: 9185 Revision: A, 11189 

Manganese Metal/Powder Description: A metallic element associated with iron ores such as pyrolusite, manganite, 
psilomelane, and rhodoehrosite found mainly in open-hearth slags. Manganese is obtained from the mduction of the oxide 
with aluminum or carbon. Pure manganese is obtained eketrieally from chloride or sulfate solution. Used in faroalloys 
(steel manufacture); for wagon buffers, sock crushers, railway points and crossings; as a purifying and seavenghig agent in 
metal production; in the manufacture of aluminum by Toth process, dry-cell batteries, glass, welding rods, inks, rubber and 
wood preservatives, paints, and ceramiq high-purity salt for various chemical uses. 
Other Dealgnatlona: Manganese; colloidal manganese; magna&l Mn; CAS No. 7439-96-5. 
Manufacturer: Contact your supplia or distributor. Consult the latest Chemicalweek Buyers’ Gu& (Genium ref. 73) 
for a suppliers list 

Manganese, ea 100% 

OSHA PEL 
Ceiling limit 5 mglrn’ (manganese compounds, 
ss Mn) 

ACGIH TLVa, 138889 
TLV-TWAr 5 rug/m’ (dust and compounds) 
TLV-TW& 1 mglmt (fume) 
sTFk3 m@(fume) 

NIOSH REL, 1987 
Ceiling limk 5 mgh? (manganese and 
compounds, as Mn) 

Toxkity Data* 
Human, inhalation, Tc;o: 2300 pg/ms 

Melting Point: 2300 % (1260 ‘C) 
Vapor Pressure: 1 mm Hg at 2358 ‘F (1292 ‘C) 

Specific G&&y (E&O L 1 at 39 ‘F (4 ‘C)): 7.20 
Water Solublllty: Impum Mn decomposes slowly 

Appearance and Odor: Reddish-grey or silvery powder or metal. NO odor. 

c Other sauces (Genius refs. 7,89. and 126) give 3807 ‘F (2KI7 ‘C). 3564 l F (1962’C). a& 3452 ‘F (I900 ‘C) bciling p&s, evety. 
“‘Y’.. . . . . . . y’.., ..>y..< . . . . . . . + ,..,. ..~.~...~.,:);vt’....~~..~...~,.~ . . . . . . .q.+..” . . . . . . ‘..<...’ i’ , . .._ z ;;:“.~~ .____,. ‘,~ . . . . . _...,.._.._ i;“;~‘“‘~.~.j‘;‘u,,.~. ~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~ 

. . . . .._.....I.___........................ > .._ %.. .,.. . .._____._*... >.:., __._.,..,.. ~~~.~..~.L~~1~~.,...~ . . . . . . :..>*: . . . . . . ~.:..r*..‘-‘...l‘.1.~.~~~~.~~~~...~-.~~..~ .___._h ,>??A... _.....: .i.......... Y2 . . . . . . . . :.-.Y . . . . *.,.I:.~.;...~~~“.. 
Flash Pohrt: None reported 1 Autoignkiou Temperatare: * L&t* IUELz Noneseported 
Extingnlshhtg Media: Use dry chemical extinguishing agent designed for metal fires. 
Unusual Fire or Explosion Hazards: Manganese dust or powder is flammable and moderately explosive when exposed to flame or heated in 
carbon dioxide. Mixtures of manganese dust and aluminum dust may explode in air. Ammonium nieatt and manganese may explode when 
heated. Flammable hydrogen gas is generated under certain conditions (Sec. 5). 
Special Fire-flghtlng Procedures: Wear a self-contained breathing apparatus (SODA) with a full facepiece operated in the pressure -demand or 
positive-pressure mode. 

* Manganese me&l/powder cau present a dust explosion hazard under favoring conditions of particle size and airbane dusl dispersion. ‘Ibe minimum expIosive 
Concentration of Mn is 0.125 o&‘, with a minin&m ignition temperature of 842 ‘F (450 ‘Q-Oxygen ~centnthns of less than 15% - prevent ignition. 

Stabllity/Polymerlzation: Manganese is stable at room tempemture in closed containers. Hazard- polymaimion cannot occur. 
Chemkal Incompatibilities: The powdered metal ignites on contact with hydrogen peroxide, bromine pentafluotie, fluorine, &nine and he4 
and sulfur dioxide and heat, It reacts violently witb oxidants and nitrogen dioxide (NO& and incandescently with nitric acid, phosphorus, and 
nitryl fluoride. Manganese reacts slowly with water at 21’F (100 ‘C), forming hydrogen gas (flammabk). Contact with acids (h&ding dilute 
acids) readily dissolves Mn, with the evolution of hydrogen. Hot, eoncentrafed potassium and sodium hydroxides also dissolve iv& forming 
hydrogen and manganese hydroxide. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of manganese can produu manganese oxides. 
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,clmmary of RLsks: Although an esseatisl elearent for msa, manganese is also toxic to huautus in several ways. Acute or chronic manganese 
poisoning csn result from excessive inhalation or iagestioa The immune system reacts to acute exposures with “aretsl hum fever,“.chara&&ed 
by: fever, chills, nausea, we&mess, body aches, froatsl heads&e, occasioaal bhmcd visioa, low back pain, muscle nampiag, shaila~ respiration, 
throat dryne.ss sad irritstion, a dry cough, a sweet or metallic taste. sad chest tightness occudng over scveml hours. Progressive and permanent 
injury can result from chronic, uatrested Ma poisoaiag. Its wt notable effects are the aeuxologicsl disotdem caused by its ability to inhibit the 
chemical transmission of electrical impulses in the c&ml aavous system The lungs may become inflammad (araagsaese paeuammititis), ss 
repotted in workers exposed to mangamsc ores aad compounds. Sufficieat evidence proves that ia several species, msagsaese is embryolethal at 
tokic doses. Impotence is a coamroa symptom in grossly coatsminated mea. 
Medical Coadltlons Aggravated by Long-Term M: Degeaemtive brsia &sages, atus& wealmess, change ia ax&r sctivity~ 
Target Organs: Centrsl nervous system (CNS), respiratory systear, kidaeys, blood. 
Primary Entry: Iahalstioa, ingestion. 
Acute Effects: High-coaceatrstioa exposures may cause metsI fume fever, with its onset occurzing over several hours. Inhalation of large coa- 
centrations may cause managsaese paemaoaitis. This mstaial is a skin and eye i&sat leading to dermsmis, coajuactivitis, sad coraeal damage. 
Chronic Effects: Exposure to manganese fume over 6 aumths to 2 yesrs may hsrm the central aervous system. with symptoms progmssiag from 
hesdsche, restless sleep or sleepiaess, personality changes, irritability snd iaappmpriate hwghiag or cryiag to visual hsUucmstions, double visioa, 
uacoatrolled hapulse behavior, euphoria, snd to abaonaaI reset@ to painful omauli, excess salivation, hwnbling k the exttemities sad he&i, 
~~~g,andothersigtrssimilartoP~~sdiscase. 

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding 8mounts, of ruaniag water for at least 15 mia 
Sktn: After rinsing affected area with flooding amounts of water, wash it with sosp sad water. 
JnhaIation: Reeve exposed person to fresh sir aad support breathing as needed. 
Ingestion: Never give anything by mouth to sn unconscious or coavulsmg persoa If ingested, have thst collscioll~ person dsiak 1 to 2 glasses of 
water, then induce mpeated vomiting until vomit is clesr. 
After first old, get appropriate in-plant, paramedic, or eommaafty medical a&&on aad support 

c.\“‘“lly scoop spilled araterisl, avoiding dust geae&ioa, iato a suitable saivsge coatsiaer. 
poeals Return scrap material to supplier or processor for recovery. Coataet your supplier or a Ii& contractor for detailed reumunenda- 
B. Follow applicable Federal, state, snd local regulatioas. 

OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261.33): Not listed 
CERCLA Hazardous Substance (40 CFR 3024): Not listed 
SARA Exaenaely Hazardous Substance (40 CFR 355): Not listed 
Listed as a SARA Toxic Chemical (40 CFR 372.65) .. . .<.j. .;*.<$r .$ y :v *.,:v‘ I .q.....~~~~. .$+&;,. .;‘;~~~~~.~~~~~..~~;, ,~~ . 1 ,, ~~~i~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~~~~~~~~~~ I , n. ..a>, ,.... ~,.~..~.~..~~.~.~~~~~~,~~, f _,. . .A+. , :4 v,. .+vv.*r :-..A?.,~ . ‘4, 

I ..& “‘<<,*p*,, >. Xii&Si\.,,\ . .; ,- . . . . y . . . . ~~. ..$. .~s.~.~,i \ iq ?$+e. x 
&&&~.j~<...>:.:.:.$:.:.:.:.:.~.:~ ,.,., ,, ? ,. . .,, W~-&h n t&c?ww. %Kx...E. \ \i’~~~~~:~.:.~~.:~~~~ . . . . . . . >..&j. 
Goggles: 
Respirator: Wear a NIOSH-approved respirator where airborac coaceatratioas exceed the ceiling limit. Fume or high-ef&ieacy par&late Siter 
respirators are scceptsble for coaceatratioas up to 50 wars (250 rag/m’ with fuIl fscepiece). Follow OSHA respirator mgulstioas (29 Cl% 
1910.134). For emergency or nonroutine operations (c1eaaiag spills, reactor vessels, or storage ts&), wear aa SC&L. 
Waralag: Air-purifying respirators do not protect workem in oxygen-deficient &ao@ems. 
Other: Wear impervious gloves, boots, aprons, sad gauntlets to prevent prolonged orrepesmd skin coatsct. 
Ventilation: Provide general sad locsl explosion-proof veatilatioa systems to maintain ahborae coaceatrstioas below GSHA, ACGIH, aad 
NIOSH standards. Local exhaust ventilation is preferred siaee it prevents coataa&sat d&per&m into the work srea by elimiaatiag it at itr source 
(Geaiuar ref. 103). Consider the dust explosion potential of finely divided Ma powder when desigaing exhaust veatilstion systems sad other 
process equipment to contain heavily dust-laden air. 
Safety Stations: Make available in the work sres emergency eyewash stations, ssfety/quickdreacb showers, srxl wsshing fscilities. 
Contaminated Equipment: Never wear contact lenses ia the work area: soft lenses may absorb, sad sh lenses coaceatrate, irritants. L.aunder 
ccdaminakd clothing before wearing. Remove thii mstuisl from your shoes snd equipment. 
Comments: Never eat, drink, or smoke in work sress. Praetiee good personal hygiene after using this materieI, espe&hy before eatiag, drinking 
smolcing. using the toilet. or applying cosmetics. 

..w< .,.......,... . . . . . . . . . . > . . . . . . , . . . . . . . . . . p.*:.y .A.. ..,.; :.:A.< . . . . . . . . . . . . . . . “.~.<..~~,~,y;y.: . . . . . ...i”“;...-..-~.~” . . . . \ ~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~~.~:~~..~~~~~~~~~~ ,,,Ty..:.- . . . . . . <.x-...- . . . . . . . . &< yy . . . . . . . :.~.~~~~~.~.:.:.:~~.~:~.:~.:.~.:~~ 
1.. . . . . . . . . . CC... . . . .._... /. n........... . ..__.... P.. < . .._..,...,..,._,..,..,......,,. f _.....,.,.._ I _....... < .._. % . .._*.*....__. ‘. ..> >s.: ’ ..x? _... . -.:?A %Y.. . ..?>W s%%.?~?h.. 
Storage Requirements: Store in closed contsiners in a cool, dry, well-ventilated area sway from ignition sources, acids, sIksli, sad other 
incompatible materials. Protect containers from physical damage. 
J&$giaeering Controls: Use with adequate ventilation. Avoid breathing dust sad fumes. Maintain good housekeeping pm&es to prevent dust 

:mulation. Use cleanup procedures that aGaia&e dust geaerution. Practice good personsl hygiene Rxsmiae exposaI personnel at mgulsr 
;vsls with emphasis on the respiratory and centrsl neryous systems. 

I raasportation Data (49 CFR 172.101, .102): Not listed 
MSDS Col&ct&n References: 2,4,7,&g, 12,14,20,25,27,38,44.47.55,5g, 81.89,90,100,124.126 
Prepared by: MJ Allisoa, BS; Industrial Hygiene Review: DJ Wilsoa, CIK, Medical Reviews Wanen Sitwztman, MD 



I Material Safety Data Sheets Collection: 
Genium Publishing Corporation ” 

One Genium Plaza 

(Monsanto) and were characterized by four digit numbem. The fmt two digits indicating biihenyls (12), triphenyls (54). or 
both (25.44); the last two digits indicating the weight percent of chlorine, PCBs’ thermal stabiii, nonflammabiity, and 
high dielectric capability made them very useful in electrical equipment Formerly used as additives in hydraulic fluids, heat 
transfer systems, lubricants, cutting oils, printer’s ink, fire retardants, asphalt, brake linings, automobile body sealants, 
pla~ticixers, adhesives, synthetic rubber, floor tile., wax extenders, dedusting agents. pesticide extenders, and carbonless 
reproducing paper. PCBs are still used in certain existing ekctrical capacitors and transformers that require enhanced 
electrical protection to avoid heating from sustained electric faults. 
Other Desfgnatlons: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chlorinated biphenyls. chlorinated diphenyl, 
chlorinated diphenylene, chloro biphenyl, chloro-l,l-biihenyl, Dykanol, Fe&or, Inerteen. Kane&r, Montar, Noflsmol, 
Phenoclor, Pyralene, Pyranol, Santotherm. Sovol, Therminol IX-1 

Cautions: PC!Bs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs 
accumulate in fatty tissue and may reasonably be snticipated to he carcinogens. PCBs are a bioaccumulative environmental hazard. When 
burned, decomposition products may be more hazardous than the PCBs. 

PCBs, contain various levels of polychlorinated dibenxofurans and chlorinated naphthalenes as contaminants 

1991 OSHA PELs, Skin 
8-hr TWA (Chlonxiiphenyl, 42% chlorine): 1 mg/m3 
8-hr TWA (Chlorodiihenyl, 54% chlorine): 0.5 mg/ms 

1990 DFG (Germany) MAK, Danger of Cutaneous Absorption 
lWA (Chlorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/m3) 
Category IIk Substan& with systemic effects, onset of effect > 2 hr., 

half-life > shii length (strongly cumulative) 
Short-term Level: 1 ppm, 30 min., average value, 1 per shiit 
IWA (Chlorodiphenyl, 54% chlorine): 0.05 ppm (0.5 mg/m3) 
clategory III: (see above) 
Short-term Level: 0.5 ppm. 30 min., average value, 1 per shift 

1985-86 Toxicity Data* 
Rat, oral. TD: 1250 mg/lcg administered intermittently for 25 

weeks produced liver tumors. 
Mammal, oral, m: 325 mgkg administered to female for 

30 days prior to mating and from the 1st to the 36th day of 
~eststion produced effects on newborn (stillbirth; live birth 
mde% viability index). 

1990 MOSH REL 
TWA (Chlorodiphenyl, 42% chlorine): 0.001 mg/m3 
TWA (Chlorodiphenyl, 54% chlorine): 0.001 mdm3 

199293 ACGIH TLVs, Skin l 

TWA (Chlorodiphenyl42% chlorine): 1 mg/rns 
TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m3 

’ These guidelims offer reasonably good proteuion against systemic intoxicatico. but may not guarmtee that chloroacae wart occur. 
1 See NIOSH. FCECS ~Ql35OWO), for additional repmduaive. tumorigenic, and toxicity data. 

BoiUng Point: 644-707 ‘F (340-375 l C) 
Meltin~Polntz 42%: -2.2 ‘F (-19X!); 54%: 14 ‘F (-10 ‘3 
Vapor ressure: 1 mm Hg at 100 ‘F (38 ‘C!); lO-‘j to 1Q mm at 20 ‘C 
Molecular Weight: 188.7 to 398.5 

Speclflc Gravity: 1.3 to 1.8 at 20 l C 
Water Sohrbility: Low solubility (0.007 to 5.9 mg/L,) 
Other SoIubUhies: Most common organic solvents. oils, and fats; 
slightly soluble in glycerol and glyools. 

ippearance and Odor: PCBs vary from mobile oily liquids to white ayst&ne solids and hard non-crystalline resins, depending upon 
chlorine content 

: physical and chemi& properties vary widely according to degree and to the positMa of chlorinati~ 
, . . . , .  , .  , .  .  .  . : .  .  .  .  .  .  .  .  
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?lash Point: 286-385 ‘F (141-196 ‘C) CC* 1 Autoignition Temperature: 464 l F (240 ‘C)JLEL: None reported 1 UEL: None reported 
extinguishing Media: Use extinguishing media suitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (02). or water spray. 
Mater spray may be ineffective. Use water spray to cool fue-exposed containers or transformers. Do not scatter PCBs with high-pressure water 
treams. Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene. polychlorinated &ibenzofurans, and fura& 
ue more hsxardous than the PCBs themselves. Special Fire-fighting prpcedures: Because tire may produce toxic tha-mal decomposition 
uoducts. wear a selfcontained breathing apparatus (SCBA) with a full facepiece operated in p ressuredemand or positive-pressure mode. Ap- 
uoach fire from upwind to avoid highly toxic decomposition products. Stmcmral firelighter’s protective clothing will provide fimircd protection. 
>o not release runoff from fire control methods to sewers or waterways. Dike for laterdkposal. 
Flash poinu shown arc a range for various PCBs. Some forms de net have fl& poinu 
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itabilitylPoIymerixation: PCBs are very stable materials but are subject to photodechIorination when exposed to sunlight or W (spectral region 
above 290 nanometers). Hazardous polymerization cannot occur. Chemical IncompaUbUiUes: Pubs are chemically inert and resistant to 
oxidation. acids, and bases. Conditions to Avoid: Avoid heat and ignition sources. 
hazardous Products of Decomposltlon: Thermal oxidative decompositioo (1112-1202 l F (600650 ‘C)] of Pubs can produce highly toxic 
krivatives. including polychlorinated dibenxo-para-dioxins (PCDDs), potydkninated dibarzofumns (PCDFs). hydrogen chloride, phosgene and 
)ther hitants. 
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SpllPLeak: Notify safety personnel, evacuate all unnecessary personnel, provide adequate ventilation, and isolate hazard area. Cleanup personnel 

health effects may develop later. Generally, toxicity increases with a higher chlorine content; PC&oxides are more toxic. The-toxic action on the 
liver also increases with simultaneous exposure% other liver toxins, e.g. chlorinated solvents, alcohol, and certain drugs. Pathological pregnancies 
(abnormal pigmentations, abortions, stillbiis, and underweight births) have been associated with increased PCB serum levels in mothen; PCBs 
can be passed in breast milk. PCBs can aKect the reproductive system of adults. Medical Conditions Aggravated by Long-Term Exposure: 
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes. mucous membranes. and respiratory tract. Primary Entry Routes: 
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely irritating to the skin, eyes, nose, thro& and upper 
respiratory tract. Intense acute exposure to high concentrations may result in eye, lung, and liver injury. Systemic effects include nausea. vomitmg, 
increased blood pressure, fatigue, weight loss, jaundice, edema and abdominal pain. Cognitive, neurobehavior and psychomotor impairment and 
memory loss have also been seen after acute exposure, Chronic Effects: Reseated exposure to Pubs can cause chloroacn~ redness, swelling. 
dryness, thickening and darkening of the skin and nails; swellin 
gastrointestinal disturbances; neurological symptoms including Be 

and burning of the eyes, and excessive eye discharge; distinctive hair follicles; 
adache, dizzmess, depression, nervousness, numbness of the extremities. and 

joint and muscle pain.; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver, is also a possible result of 
exposure, but data is mconclusive. 
FIRST AID Eyes: Do nil allow victim to rub or keep eyes tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB 
and halt irritation better than water rinsing alone. Gently lift eyelids and flush immediately and continuously with flooding amounts of water until 
transported to an emergency medical facility. Consult a physician immediately. Skht: Quickly remove contaminated clothing. Rii with flooding 
amounts of water for at least 15 min. Wash exposed area with soap and water. Multiple soup and water warfigs are nscessory. Avoid the use of 
organic solvents to clean the skin For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support 
breathing as needed. Ingeation: In most cases, accidental PCB ingestion will not be recognixed until long after vomiting would be of any value. 
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician. 
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above. 
Diagnostic tests include blood levels of PCBs and altered liver enzymes. 

should protect against v&or inhalation and skin or eye contact For smallbpills, take tip with sand or other noncombustible material and place into 
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. 
1910.120). Environmental Trans 

Follow applicable OSHA regulations (29 CFR 

0.278 ppru/Y6 hr. Mallard Duck, L L 
art: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxklty: Bluegill. TLmz 

degree of chlorination. 
~0: 2QOO ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase 

Soil AbsorptlonlMobility: PCBs are tightly absorbed in soil and generally do not leach si 
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of 

nificantly in most aqueous soil 
f CBS from soil may be slow, but 

over time may be significant. Disposal: Approved PCB disposal methods include: incmeration with scrubbing, high-efficiency boilers, landfiis. an 
41pA-approved alternative disposal methods. Bach disposal method has various criteria Contact your supplier or a licensed contractor for detailed 

ommendations. Follow an&able Federal. state. and local reeulations. 
A Designations L L 

. . 

&RA Hazardous Waste (40 CFR 261.33): Not listed 
SARA Extremely Hazardous Substance (40 CFR 355): Not listed 

OSHA Designations 

Listed as a SARA Toxic Chemical (40 CFR 372.65) 
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-l-A] 

Listed as a CBRCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ). 1 lb (0.454 kg) [* per CWA. Sec. 31 l@)(4) 
and 3071a)l ..a 

. , . , . .  . ,  . ,  
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Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because 
contact lens use in industrv is controversial. establiih your own nolicv. Resuiratort Seek nrofeasional advice prior to resuirator selection and use. 
Follow OSHA respirator regulations (29 Cl% 19lO.lj4) and, ifnec&sary, wear a MSHA&IOSH-approved r&piitor. Select respirator based on it 
suitability to provrde adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient oxygen. 
Minimum respiratory protection should include a combination dust-fume-mist and organic vapor cartridge or canister or air-su 
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. b 

plied. depending 
mning! Air- 

pur$jhg respirdors do twf proted workers in oxygen-deficient ahwspheres. If respirators are used, OSHA requires a written respiratory protec- 
tion program that includes at least: medical certification, training, fit-testing. periodrc environmental monitoring. maintenance, inspection cleaning 
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact Butyl 
rubber, neoprene, Teflon. and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust 
ventilation systems to maintain airborne concentrations below the OSHA PBL (Sec. 2). Local exhaust ventilation is preferred because it prevents 
contaminant dispersion into the work areaby controlling it at its (la) source. Safety Stations: Make available in the work area emergency eyewast 
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes 
and launder before reuse. Segregate contaminated clothing in such a manner so that there is no diiect contact by laundry personnel. Implement 
quality assurance to ascertain the completeness of the cleaning procedures. Remove thii material from your shoes and clean PPE. Comments: 
Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking, smoking. 
usine the toilet- or auolvine cosmetics- ,:.:.:. 
~ :. -+.. ‘. . . ::. ..: 
Storage Requirements: Store in a closed, labelled, container in a ventilated area with appropriate air pollution control equipment. Engineering 
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust vent&non to control airborne contaminants and to maintain 
concentrations at the lowest practical level. Admlnlstrative Controls: Inform employees of the adverse health effects associated with PCBs. Lim 
access to I’CB work areas to authorized personnel. Consider preplacement and periodic medical examinations with emphasis on the skin. liver. 
lung, and reproductive system. Monitor PCB blood levels. Consider possible effects on the fetus. Keep medical records for the entire length of 
employment and for the following 30 yrs. Transportation Data (49 CFR 172.101) 
DOT Shipping Name: Polychlorinated biphenyls 
-7 Hazard Class: 9 

Packaging Authorizations Quantity Llmftatlons 

?o.: UN2315 
a) Exceptions: 173.155 a) Passenger Aircraft or Railcar. 100 
b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 220 L 

L’ Packing Group: II --- _ _ -_ .̂ ^̂  c) Bulk Packaging: 173.241 Vessel Stowage Requirements 
uVT Label: CLAYS Y 
Special Provisions (172.102): 9, N81 

a) Vessel Stowage: A 
b) Other: 34 

MSDS Collcclion References: 26,73,89.100, 101. 103,124. 126.127.132.. 133.136.163.164.168,169.174.175.180 
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Material Safety Data Sheet No. 136 
From Genium’s Reference Collection 

Genium Publishing Cotpomion SELENIUM 
1145 Catal Street 

Schenectady, NY &03-1836 USA Issued: April 1988 
(518) 377-8855 GENIUY PUBUSttlNd COflP. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,.. 
Materlal Name: SELENIUM 

. . . . . . . . ..,. ‘4 ,.,.,. I ,..__ 3 
A 

Descrlptlon (Origin/Uses): 
and as a catalyst and pigment 

Used to manufacture other selenium compounds; also used in photography and xerography 

0 ther Designations: Blemental Selenium: Selenium Base; Selenium Dusti Selenium Metal; HMIS Not Found 
Selenium Metal Powder; Se, NIGSH RTECS No. VS7700000, CAS No. 7782-49-2 H 3 

F 0 
Manufacturer: Contact 

P 
ur supplier or distributor. Consult the latest edition of the Chemicohveek 

R 1 

Buyers’ Guide (Genium re .73) for a list of suppliers. 
R 1 I 4 
PpG* s 2 

/ 

Menium, CAS No. 7782-49-2 

Wmediately dangerous to life and health 
This exposure limit is defined for selenium compounds as Se. 
c**See NIOSH, RTECS, for additional data with references to reproductive, 
1 mutagenic, and tumorigenic effects. 

r; 

I Boiling Point: ca 1263’P (684-c) Speclflc 
Water Solubility: Insoluble 

___ 
exystallioe forms have specific gravitks between 4 and 5. 

I Melting Point: ca644’F(340’C) Molecular Weight: 79 Grams/Mole 

Appearance and Odor: A dark red to bluish black amorphous solid or dark red, gny, or black qstals appearing in hvo distinct forms, or 
allotropes because of diieren~ in crystalline stmctwes; odorless. 

IDLH* Level: 100 tug/n? 

OSHA PEL** 
S-HrTWAz 02 rug/m’ 

ACGIH TLV,+* 1987-88 
TLV-TWA: 0.2 mg/ms 

Toxicity Data*** 
Rat, Ora& LDi 6700 mg&g 
Rat, Inhalation, LDb: 33 mgflq (8 Hrs) 

:::: ;s 

Flash Point and Me.6013 Autoignition Temperature Flammability Limits in Air 
* 1 % by Volume l * 

1 Extinguishing Media: *Selenium does not burn. 
1 the sunounding fire. 

Use agents such as dry chemical, “alcohol” foam or carbon dioxi& that will extinguish 

1 Unusual Fire or Exploslon Hazards: None. 

< Special Fire-fighting Procedures: 
I Semand or positive-pressure mode. 

Wear a self-contained bteathiug apparatus (SCBA) with a full facepkce operated in the pressure- 

t Chemical Incompatlbillties: This material reacts dangerously with carbides, fluorine, oxygen. potassium and many more materials 
1 :see Genium ref. 84). 

I Conditions to Avold: Avoid direct contact with incompatible chemicals to prevent daogerous aud viokot reactions. Avoid the uain- 
I Ended contact of water with selenium in storage areas or reactor vessels. 

I Hazardous Products of Decomposition: When heated to decomposition. selenium readily emits toxic oxides of selenium (ScCJJ. 
: Selenium itself is a highly toxic and dangerous materiaL I 



Summary of Risks: 
respiratory tract (URT). 

Dit exposure to seleniam or inhalation of its dust causes seve= irritation of the skin, eyes, and the upper 

hours. 
Caution: Some symptoms of exposure to selenium (e.g., chemical pneumonia) may be delayed for several 

Medical Condltlons Aggravated by Len .. 
Primary Entry: Inhalation, skin contact. Acute E f 

-Term Exposure: None reportad. Tarbet Organs: URT, skin, e es. 
fects: Skin and e e burns, contactdermatihs, intense irritation of the 

and headache. Cases with flulike symptoms resembling metal-fume fever w thin 24 hours of exposure have been reported. r 
9 RT, 

Chronic Effects: Odor of garlic on breath; fatigue; Irritability; URT irritation; pallor; gastromtestinal di@ress; metallic taste, and an 
allergic eye reaction with red, sometime-s puffy, eyelids. 
FIRST AID: 
Skin. 

Eyes. Immediately flush eyes, in&ding under the eyelids, gently but thoroughly with plenty of running water. 
Imm&ately wash the affected area with plenty of running water. Any worker who develops a rash or contact dermatitis must get 

medical attention and prevent any further contact with seknium metal or its compounds (e.g., selenium dioxide; see Genium Industrial 
MS?? 152). Inhalation. Remove exposed person to fresh ti, restore and/or support his or her breathing ss needed. Prompt 
admmnt.ratmn of oxygen gas (03 by trained medii personnel may aid recovery. Ingestion. Give exposed person severalglasses of 
water to dilute materiaL Do not mduce vomiting. Never give anything by mouth to someone who is unconscious or convulsing. 

Treat each ex osure to selenium as an emergency! GET MEDICAL HELP (IN PLANT, PARAMEDIC, 
COMMUNITY) FOR ALL EXPOSURES. Seek prompt medical assistance for further treatment, observation, and 
sup ort after first aid. If chelation therapy to remove the metallic selenium Is indicated, calctum disodlum edetate 
(CaRa -EDTA) Is the chelating agent of choice; do not use dimercaprol. Burns may require treatment with 10% 
sodi& thiosulfate cream. 

Spill/Leak: Notify safety person& evacuate sil nonessential personnel, provide sdequate ventilation, and do not add any water to the 
spill or leak area. Cleanup personnel need protection agsinst contact with and inhalation of dust (see sect. 8). Scoop up @led selenium 
into &able containers for disposat Carefully sweep or vacuum up small spills or residues without creating dust 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations for disposal. Follow Federal, state, and 
local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart 2) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste: Listed without a Number 
CERCLA Hazardous Substance, Reportable Quantity: 1 lb (0.454 kg) 

Goggles: Always wear p’otective eyeglasses or chemical safety goggles. Follow the eye- and face-protection guide&s in 
29 CFR 1910.133. Respirator: Use a NIOSH-approved respirator per the NIOSH Pocket Guide to ChmidHazards for the 
maximum-use concentrations and/or the exposure limits cited in section 2. Follow the nzspirator guidelines in 29 CFR 1910.134. For 
emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks) wear an SCBA with a full facepiece operated in the pressure- 
demand or positive-pressure mode. Warning: Air-purifying respirators will twt protect workers in oxygen-deficient atmospheres. 
Other: Wear impervious gloves; boots; aprons; and clean, impervious, bcdy-covering clotfiing to prevent any possibility of skin contact. 
Ventilation: Install and operate general and local maximum explosion-proof ventilation systems powerful mugh to maintain airborne 
levels of selenium below the OSHA PEL standard cited in section 2 Safety Stations: Make eyewash stations, washing facilities, and 
safety showers available in areas of use and handling. Make the 1ORb sodium thiosulfate solution or cream and the CaN%-ElXA chelating 
agent formula (sect. 6) readily available to a trained safety specialist Contaminated Equipment: Con&t lenses pose a special hazard; 
soft lenses may absorb irritants, and all lenses concentrate them. Particles can adhere to contact lenses and cause c~rneal damage. Do nor 
wear contact lenses in any work area. 
Comments: Practice good personal hygiene; always wash thoroughly after using this ma&al. Avoid trausftig it from your hands to 
your mouth while eating, drinking, or smoking. Do no! eat, drink, or smoke in any work area 
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Storage/Segregation: Store selenium in a cool, dry, well-ventilated area in tightly closed containers away from oxidizing agents, 
organic materials, wateq metals, and incompatible chemicals (see sect. 5). Special Handling/Storage: &vent moisture or water 
contamination in any storage facility. Consider installing an automatic monitoring system to detect selenium amtamination; storsge under 
an inert gas (e.g., a nitrogen blanket) may be warranted depending on the work environment Englneertng Controls: Use selenium io 
closed engineenhg systems because of its significant health and physical hazards (see sects. 4.5, and 6). All engineering systems 
(production, transportation, etc.) should be of maximum explosion-proof design (i.e.. they must be nonsparking electrically grounded 
and bonded, etc.). Comments: Perform all work with selenium with a sustained, casckdo~s effort to prevent accidental contact with 
water. Do not create a’dusty working environment Develop a sustained, conscientious program of working guidelines prior to any 
accidental exposure. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Name: Selenium Metal Powder DOT Label: Poison IMO Label: St Andrew’s Cross (X)* 
DOT Class: Poison B D0.T ID No. UN2658 IMO Class: 6.1 
*Harmful-Stow away &om Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III) 
References: 1,2,12,73,84-94,100,103. 

Jud@me& as to the suitability of iafodon herein for putirsds pvposes axe 
nectssuily pufciwds nsponsiiility. Thaefote, Uhazgh naronable care has I’rqmml by PJ Igoe, BS 
. . . . - _ . _ - - . . . - 
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txm talw.n *o the prepanuon of cucn mfortdion. Ge.nium mblqhing Corp. 
utads w wufmties, makes no rqmxatioas aad assumea no nspodbility Industrial Hygiene Review: DJ Wilson, CEI 
a3 to lhe accuracy or s&ability of such informdon for applicatim to 
fJuMs iotedod purwses or for consuaomw of its use ,. MedicalReview: MJHardies,MD 
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aromatization of samrat& aromatic hydrocarbons or by fractional distillation of coal-Glight oil and purified by rectica- 
tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber. coal tar, asphalt. 
pitch, acetyl celluloses, cellulose paints and varnishes; a diluent for photogravure inks, raw material for organic synthesis 
(benzoyl & benzilidene chlorides, saccharine, TNT, tolucne diisocyanate, and many dyestuffs). in aviation and high octane 
automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments. 
Other Desfgnatfons: CAS No. 108-883, Methacide, methylbauene, methylbenzol, phenylmethane. tolml, Tolu-sot 
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Blcycrr’ GM for a suppliers list 

Cautions: Toluene is an eye, skin, and respiratory tract h&ant becoming narcotic at high cenfratioos. Liver and kidney damage 
r 
R i 

has occurred. Pregnant women chronically exposed to toluene have shown -tog&c effects. Toluene is highly flammable. PPE-set 8 
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’ Toluene, < 100%; may contam a small amount of benzene (- 1%). xylene, and nonaromatic hydrocarbons. 
1991 OSHA PELs 199293 ACGM TLV (Skin) 
8-hr TWA: 100 ppm (375 mg/m3) TWA: 50 ppm (188 mg/m3) 

198586 Toxicity Datat 

lS-min ST& 150 ppm (560 mg/m3) 
Man, inhalation, q 100 ppm caused hallu+ations. 

and changes in motor activity and changes in 
1990 IDLH Level 

1990 DFG (Germany) MAK* 
TWA: 100 ppm (380 mgln?) 

psychophysiological tests. 

m33 nm Half-life: 2 hr to end of shift 
Human. orat. Lu 50 mg!kg; toxic effects not 

1990 NIOSH RELs category II: Substances with systemic effects 
TWA: 100 ppm (375 mg/m3) Peak Exposure Limit 500 ppm, 30 min 
STEL 150 ppm (560 mg/m3) average value. 2lshift 

Rat,oral,LD~5OCOmg/kg ’ 
Rat, liva: 30 pmol&caused DNA damage. 

* Available information suggests damage to the developing fetus is p&able. 
fSe.e NOSH, RTIXS (XSS25OWO), for additional irritation. mutarico. repraiuctiv~ and tic&y data 
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Boiling Point: 232 ‘F (110.6 Y) Water Solubility: Very slightly soluble, 0.6 @I., at 68 ‘F (20 ‘C) 
Melting Point: -139 ‘F (-95 l C) Other Solubilities: Soluble in acetone, alcohol, ether. benzene. chloroform. glacial acetic 
Molecular Welght: 92.15 acid. petmleum ether, and carbon diiulfide. 
Density: 0.866 at 68 ‘F (20/4 ‘C) 
Surface Tenslon: 29 dyne/cm at 68 ‘F (20 ‘C) 

Vapor Pressure: 22 mm Hg at 68 l F (20 ‘C); 36.7 mm Hg at 86 ‘F (30 l C) 

Viscosity: 0.59 CP at 68 ‘F (20 ‘C) 
Saturated Vapor Den&y (Air = 0.075 lbw or 1.2 kg/m% 0.0797 lb/fi? or 1.2755 kg/m3 

Refraction Index: 1.4%7 at 20 ‘C/D 
Odor Threshold (range of all referenced values): 0.021 to 69 ppm 

Appearance and Odor: Colorless liquid with a sickly sweet odor. 

Extinguishing Media: Toluene is a Class 1B flammable liquid. To fight fire, use dxy chemical carbon dioxide, or ‘alcohol-resistant’ foam. Water 
spray may be ineffective as toluene floats on water and may actually spread firire. Unusual Fh-e or Explosion Hazards: C!omntmted vapors are 
heavier than air and may travel to an ignition source and flash back. Container may explode in heat of fire. Toluenes’ burning rate = 5.7mm/min 
and its flame speed = 37 cm/set. Vapor poses an explosion haz& indoors, outdoors. and in sewerr May accumulate static electricity. Special 
Fire-fighting Procedures: Because fre may produce toxic thermal decomposition products, wear a self-contained brea&ing apparatus (SCBA) 
with a full facepiece operated in pressuredemand or positive-pressure mode. Structural firefighter’s -rive clothing provides only limited 
protection. Apply cooling watez to sides of tanks until well afta iire is out. Stay away from ends of 8nks. For massive fire in cargo area, use 
monitor nozzles or unmanned hose holders; if impossibl& withdraw from fire and let bum Withdraw immediately if you hw a rising sound from 
venting safety device or notice any tank discoloration due to fire because a BLEVE (boiig liquid expending vapor explosion) may be immiient. 
Do not release runoff from fire control methods to sewers or waterwavs. 
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~tability/Polymerlzation: Toluene is stable at room temperature in closed containas under normal storage and handling conditions. Hazardous 
xAymerization can’t occur. Chemical Incom~atibillties: Stmna oxidizers. conam& niaic acid. nitric acid + mlfuric acid. dinitroeen terroxide. 
ii& perchlorate, bromine trifluoride. tetrani~omethane, and l~dichloro-sJ-dimethyl-2.dimidamIididio Conditions to kvoid: &ntact with. 
leas ignition sources, or incompatibles. Hazardous Products of Decomposition: Thamal oxidativedecomposition of tolnene can produce carbon 
iioxide, and acrid. irritating smoke. 

Carcinogenfclty: The IARC, NTp!*@) and OSHA(l@ do noK)t list toluene as a carcinogen. Summary of Risks: Tolueae is irritating to the eyes. 
nose. and respiratory tract Inhalation of high concentrations produces a narcotic effect sometimes kadhgtocomaaswcllaslivffmdkidney 
image. 93% of inhaled toluene is retained in the body of which 80% is metabolized to beruoic acid. then to hippuric acid and excreted in urine. 
The remainder is metabolized to o-cresol and excreted or exhaled unchanged. Tolaene metabolism is inhibited by alcohol ingestion and is synergis- 
ic with benzene, asphalt fumes, or chlorinated hydrocarbons (i.c perchloro&ylene). Toluene is m absorbed duoogh the skin at 14 to 23 mg/ 
:m*/hr. ToIuene is absorbed quicker during exercise than at rest snd sppears to be r+ned longa in obese versus thin vi- presumably due to it! 
.ipid solubility. There is inconsistent data on toluene’s ability to damage bone marrow, &tonic poisuring has resulted in anania ad leucopenia witi 
siopsy showing bone marrow hype-plasia. These reports are few and some authorities argue that the effects may have beea due to benzene contami- 
lams. Chronic inhalation during pregnancy has been associated with teratogenic effects on the fetus including r&xxephrly. CNS dysfunction, 
mentional deficits, developmental delay + language impairmenr. growth retarda& and physical defects including a small midface, short palpebral 
bsures. with decp-set eyes, low-set ears, flat nasal bridge with a small nose. ma. and blmfinne&s. There is some evidence that toluene 
causes an autoimmune iihtess in which the body produc& antibodies that cause h&mm&on of its own &h&y. conlinuccmnud pa1 
LQyli&01992cialiumPmwicaparuBp &ycc%Im&ltusorrspodrvlimrimat~~prbl~r paxG&ni@ind 
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al Conditions Aggravated by Lena-Term Exposure: Alcoholism and CNS, kidney, skin, or diva disease. Target Organs: CNS, liver, 
skin. Primary Entry Rout& Inh&ion, sk& contact/absorption. Acute Rfiects~ vapor inhalation causes resp:‘uatory tract irritation, fatigue, 

\ ..I.& confusion, dizziness, headache, dilated pupils, watering eyes, nervousness, insomnia, pamsth&i and vertigo progressing to narcotic coma. 
Death may result from cardiic arrest due to ventricular fibrillation with catecholamii loss. Liquid splashed in the eye causes conjunctival irritation, 
transient corneal damage and possible burns. Prolonged skin contact leads to drying and fissured dermatitis. Ingestion causes GI tract irritation and 
symptoms associated with inhalation. Chronic Effects: Symptoms include mucous membrane i&at& laeadache, vertigo, nausea, appetite loss and 
alcohol intolerance. Repeated heavy expostire may result in encephalopathies (ce&ellar ataxia and cognitive dysfunction), liver enlargement, and 
kidney dystrophy (wasting away). Symptoms usually appear at workdays end, worsen at weeks end and decrease or disappear over the weekend. 
FIRST AID Eyes: Do twt allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediitely and continuously with floodiig 
amounts of water until transported to an emergency medical facility. Consult an ophthalmologist immediily. Skin: @ickiy remove contaminated 
clothing. Rinse with flooding amounts of water for at least 15 min. Wash exposed area with soap and watex. Inhalation: Remove exposed person to 
fresh air and support breathing as needed. IngestIon: Never give anythllg by mouth to an unconsu ‘ous or convulslmg parson. Contact a poison control 
center and unless otherwise advised, have that conscious und alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of 
danger of aspiration into the lungs. Gastric lavage may be indicated if large amounts are swallowed; potential toxicity needs to be weighed against 
aspiration risk when deciding for or against gastric lavage. Note to Physlchms: Monitor cardiac function. If indicated, use epinephrine and other 
catecholamines carefully, because of the possibility of a lowered myocardial threshold to the arrhythmogenic effects of such substances. Obtain CBC, 
elec&olytes, and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 ppm) benzene, evaluate for potential benzene toxicity. BEI: 
hippuiic acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood, sample at shift end (1.0 mg/L). 
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SpllULeak: Nori@ safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel protect against inhalation and slcinleye 
contact. Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materids, and 
fluorocarbon water can also be used for vapor suppression Take up small spill with earth, sand, vermiculite, or other absorbent, 
noncombustible material. Dike far ahead of large spills for later reclamation or dispo& For water spills, (10 ppm or greater) apply activated carbon at 
10X the spilled amount and remove trapped material with suction hoses or use me&a&al dredges/& to mve immobiii masses of pollutants 
and precipitates. Toluene can undergo fluid&d bed incineration at 842 to 1796 ‘F (450 to 980 ‘C), rotary kiln incineration at 1508 to 2912 l F (820 to 
1600 ‘C). or liquid injection incineration at 1202 to 2912 ‘F (650 to 1600 ‘C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity 
Values: Blue gill, LCso = 17 m-4 hr; shrimp (Cr~go&.ucis cocoa), U: 5. = 4.3 ppm/96 k, fathead minnow (Pirnephakpromehs~, Lc, = 36.2 
mgN96 hr. Environmental Degradation: If released to land, toluene evaporates and undergoes microbial degradation. In water, toluene volatilizes 
and biodegrades with a half-life of days to several weeks. In air, toluene degrades by reaction with photochemically produced hydroxyl radicals. 
Dkp~sal: Treat contamin+d water by gravity separation of solids. followed by skimming of surface. Pass through dual media filtration and carbon 
absorption units (carbon ratio 1 kg to 10 kg soluble material). Return waste water from backwash to gravity separator. Contact your supplier or a 
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. 
EPA Designations 
,m a RCRA Hazardous Waste (40 CFR 261.33): No. U220 

OSHA De&nations 

atremely Hazardous Substance (40 CFR 355). TPQ: Not listed 
Listed as an Air Contaminant (29 CFR 1910.1000, Table&l-A) 

L AS a CERCLA Hazardous Substance* (40 CFR 302.4): Fiial Reportable Quantity (RQ), 1000 lb (454 kg) 
I* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA, Sec. 307 (a)] 

Listed as a SARA Toxic Chemical (40 CFR 372.651: Not listed 

Goggles: Wear protective eyeglasses with shatter-resistant glass side-shields & chemical safety goggles, per OSHA eye- and face-protection 
regulations (29 CFR 1910.133). Because contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional 
advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary. wear a MSHAINIOSH- 
approved respirator. For < 100 ppm. use any chemical cartridge respirator with appropriate organic vapor cartridges, any suppliedair respirator 
(SAR), or SCBA. For < 200 ppm, use any SAR operated in continuous-flow mode, any SAR or SCBA with a full facepiece, or any air-purifyiig 
respirator with a full facepiece having a chin-style, front or back mounted organic vapor canister. For emergency or nonroutine operations (cleaning 
spills, reactor vessels, or storage tanks), wear an SCBA. Warti~g! Air-purijj$ng respirators & not protect workers in oxygen-deficient atmospheres. 
If respirators are used, OSHA requires a written respiratory protection program that include5 at least medical certification. training, fit-testing, 
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective 
gloves, boots, aprons, and gauntlets to prevent skin contact. Polyvinyl alcohol with a break&m@ time of > 8 hr. Tefloo and Viton are recom- 
mended as suitable materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to maintain airborne concentrations below 
the OSHA PELS (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminan t dispesion into the work area by controlling it at its 
source.(la)Safety Stations: Make available in the work area emergency eyewash stations, safety/quickdrer& showers, and washing facilities. 
Contaminated Equipment: Separate contaminated work clothes from street clothes and launder before rense. Remove toluene f?om your shoes and 
clean PPE. Comments: Never eat, drii or smoke in work areas. Practice good personal hygiene after using this material. especially before eating, 
drinkina. smokina. using the toilet. or annlvine cosmetics. 

Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from ignition sources and incom- .._ - 
patibles. Outside or detached storage is preferred. If stored inside, use a standard flammable liquids warebousc, room. or cabinet. To prevent static 
sparks. electrically ground and bond all equipment used with toluene. Do not use open lights in toluene m Install Class 1. Group D electrical 
equipment. Check that toluene is free of or contains < 1% benzene before use. Rnglneerirtg Controls: To reduce potcntisl health hazards use 
sufficient. dilution or local exhaust ventilation to control airborne contaminants and to maintain co-w at the lowest practical 1eveL Ad*- 
trative Controls: Adopt controls for confined spaces (29 CFR 1910.146) if entering areas of unknown tolnare levels (boles, wells, storage tanks). 
Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, Iha, kidoey, and skin. Include hemocytometric 
and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation. 

Transportatlon Data (49 CFR 172.101) 
~~~pi;g$ac~ Toluene ~m&a~$A;tk@atlons 

Ii JN1294 b) Non-bulk Packagln 
a Passenger Alrcraft or RaIloar: SL 
yantity Lfmitations Vessel Stowage Requirements 

!! 
: 202 

DC j I ackin c) Bulk Packaging: 24 
b) Cargo Aircraft Only: 60L zzf Stomge: B :- 

DOT Label: 
Special Provisions (172.10 

phlcrsDS CoUeck~~ References: 26.73.100.101,103,124.126.127,132,140,148 153.159.163.164.167.169.171.174.175.176.1Z?O. 
Prepared by: M Gannon, BA; Industrial Hygiene Review: PA Roy, CIH, MPH, kedical Reviews AC Dprlingmo, MD. MPH 
ccpyTialaol9abyocnium~ukhkgc4upnn~~ -klwcor~ucllmlw’abQlt(hcpubl’ir~ 
m-8~ tk prdumr’s rspmsibility. Althu& -bk CYI: has bea den in the pqmhm of ruch Marrmtlo4 

k~l~Py*dyd- . krcmforttr~p 8 
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Material Safety Data Sheets Collection: 
Genium Publishing Corporation 

One Geaium Plaza 
Schenectady, NY 123W469Q USA 
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Xylene (Mixed Isomers) (C,Ht& Description: The commercial product is a blend of the three isomas [oriho-(o-), mefu-(tn- R 1 NFPA 
). pardp-)] with the largest proportion beiig m- xylene. Xylene is obtained from coal tar, toluene by trans&ylation, and 
pseudocumene. Used in the manufacture of dyes, resins, pamts, varnishes, and other organ&: as a geaeral solvent for 
adhesives, a cleaning agent in microscope technique; as a solvent for Canada balsam microscopy; as a feel componen . 
aviation gasoline, protective coatings, sterilizing catgut, hydrogen peroxide, perfumes, insect repclhnts, pharmaceuti~and 
the leather industry; in the production of phthalic anhydride, isopbthalic, and terephtbalic adds and their dimethyl esters 
which are used in the manufacture of polyester fibers: and as an indirect food additive as a component of adhesives. Around 
the home, xylene is found as vehicles in paints, paint removers. degreasing cleaners- lacquers, glues and cements and as 
solvent/vehicles for pesticides. 
Other Designations: CAS No. 1330-20-7 r95-47-6; 108-38-3; 106-42-3 (o-, m-, p-isomers)], dimetbylbenzne, ii i 

methyltoluene, NCI-C.55232. Violet 3. xyloL 
Manufacturer: Contact your supplier or diitributor. Consult latest ChemicrJ Week Buyers’ G-1 for a suppliers list. 

~Eni‘ 
Effects 

Cautions: Xylene is an eye, skin, and mucous membrane irritant and may be narcotic in high co~trations. It is a dangerous fire hazard. # see ’ 

Xylene (mixed isomers): the commercial product generally contains - 40% m-xylene; 20% each of o-xylare!, p-xylene. and ethylbenzene; and small 
quantities of toluene. Unpurified xylene may contain pseudocumene. 
1991 OSHA PELs 1992-93 ACGM TLVs 
8-hr TWA: 100 ppm (435 mg/n?) 

1985-86 Toxicity Data* 

15.min STBL: 150 ppm (655 mg/m3) 
HumatbinhaHtio~~2ooppmproduced 
olfacticm effects. conjunctiva irritation and other 

1990 IDLH Level Methylhippuric changes involving the lnng4 thorax, or respiration. 
1000 ppm acidsinurineatendofshih: lJg/gcreatinine MM, inhabion, I.&z 10000 ppm/6 4 toxic 

1990 DFG (Germany) MAX 
effects not yel reviewed- 

1990 NIOSH RELs TwAr lO0 ppm (440 mg/n?) Human, oral, LlJ,,: 50 mg& no toxic effect noted. 
TWA: 100 ppm (435 mg/m3 

rJ STEL: 150 ppm (655 mg/ ) Categoq II: Substances with systemic effects Rak ora& IDS: 4300 mgkg; toxic effect not yet 
. Half-life: c 2 hr reviewed. 

Peak Exposure: 200 ppm, 30 min. average value, Rat@ inhalatlo~ Lt&): 5ooo ppm/4 b toxic effects 
4peakspershift not yet reviewed. 

+ See NIOSH, RTECS (XE2lOOOCG). for additional toxicity data. 
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Bolllng Point Range: 279 to 284 ‘F (137 to 140 ‘C)* 
Boiilng Point: orrho: 291 ‘F (144 ‘C); meru: 281.8 ‘F (138.8 ‘C); 

Molecular WeJghtz 106.16 

paru: 281.3 ‘F (138.5 ‘C) 
Specific Gravity: 0.864 at 20 ‘C/4 l C 

Freezing PointfMeltlng Point: orrho: -13 l F (-25 ‘C); 
Water SoIubllltyz Hactically insoluble 

mefa: -53.3 ‘F (- 47.4 l C); para: 55 to 57 ‘F (13 to 14 ‘C) 
Other Solubilitk Miscible with absolute alcohol, ether, and 

Vapor Pressure: 6.72 mm Hg at 70 l F (21 ‘C) 
many othcx organic liquids. 

Saturated Vapor Density (Air = 1.2 kg/me): 1.23 kg/n?, 0.077 Ibs/ft3 
Octaaol/Wate.r ParUUon Coeffldentr logRow = 3.12-3.20 
Odor ThreshcJd: 1 ppa 

Appearance and Odor: Clear, sweet-smelling ,liquid. Viscosily: ~32-6 SUS 
* Materials with wider and narrower b&hug ranges are ccmmercially rvailable. 
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Ll.1 (m-,m 
Extinguishing Medk: For small fires, use dry chemical, carbon dioxide(COJ. water spra 
regular foam. Water ‘may be ineffective. Use water spray to cool fire-exposed containers 9 

or regulsr foam. For large fires use water spray, fog or 

liquid (which floats on water) may travel to an i 
nusual Fire or Explosion Hazar& . Xylene vapors or 

rrrrtating or poisonous decomposition products. 5 
nition source and flash back The heat of fire may cause containers to e.xpkxie and/or produce 
ylene may present a vapor explosion hazard indoors, outdoors, or in sewers- Accumulated static 

electricity may occur from vapor or liquid flow sufficient to cause iguition. Special Fire-flghtlng l’mcedmes: Because Bre may produce toxic 
thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece opera& in pmssmedemand or positive- 
pressure mode. Structural firefighter’s protective clothin 
Otherwise. cool fire-exposed containers until well after f 

will provide limited protecrion lf feasible and without risk, move containers from fire area 
w is extinguished. Stay clear of tank ends. Use unmanned hose bolder or monitor nozxles fol 

massive cargo fues. lf impossible, withdraw from area and let fire bum. Withdraw immediately in case of any tank discoloration or rising sound from 
venting safety device. Do not release runoff from fire control methods to sewers or waterways. 
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ZZZj7Polymeri7.atlon: Xylene is stable at room temperature in closed containers under normal sroaage and handling con&ions. Ha2ard0us 

. __ __ . 

+ymerir.ation cannot occur. Xylene is easily chlorinated, sulfonatad. or nitrated- Chemical Incompatibllltfes: Incomperlbilities include strong 
vads and oxidizers and 1,3dichloro-5,5dimethyl-2&nkiazolldlndione (dichlorohydrantoin). Xykne anacks some forms of plastics, rubber, and 
coatings. Condltlons to Avoid: Avoid heat and ignition sources and incompatibles. Hazardous Products of Decompositlotu Thermal oxidative 
iecomposition of xylene can produce carbon dioxide, carbon monoxide. and various hydrocarbon produar 

__ . . . . . _ _ ~~~~~:s~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.~,.~~~~~~~~~~~~~~::~~.~ :.~ :(_~:~~~:~~.~.~~~~~~~..-. ,~~~~~~~~~~~~~ 
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Carcinogenicity: The L4RC!164) NTP,tl@) and OSHA(l~) do not list xylcne as a carcino gen Summary ol Rhks: Xylene is an eye, mucous 
membrane! and respiratory tract irritant Irritation starts at 200 ppm; severe breathing difficulties which may be delayed in onset can occur at high 
concentranons. It is a central nervous system (CNS) depressant and at high conceuwtions can cause cwu. Kidney and liver damage can occur with 
xylene exposure. With prolonged or repeated cutaneous exposun. xylene produces a defanlng dennat& 
is less toxic than benzene. prior to the 1950s. benzene was often found as a contambnt 

Chronic toxicity is mt well defined, but it 
of xylene and the effects attributed to xylcne such as blood 

dyxrasias are questionable. Since the late 1950s. xylenes have been vimrally beuzene-free and blood dyscra& have mt baen associated with 
xylenes. Chronic exposure to high concentrations of xylene in animal studies have demonstrated milk reversible decresse in red and white cell 
Counts as well as increases in platelet counts. conillinuc on m?xi pa( 
C-i.Llh(M~-!..-n.cl... :__ c .-. ..:._ . . . . _ ---_  ̂ !_T.~ . . . . . .._..Q._ .*. * .-. . 



respiratory. eye, skin, g$trointestinal (Gij , liver and kidney disorders. Target Organs: CNS, eyes, G&act, liver,-kidneis, and skin: Primary -’ 
I$try Routes: Inhalation, skin absorption (slight), eye contact, ingestion. Acute Effects: Inhalation of high x lene concentrations may cause 
&mess; nausea, vomiting, and abdominal parn; eye, nose, and thmat irritation respiratory tract irritation 1 eJngtopuhnonaryedema(fluidin 
lung); drowsiness; and unconsciousness. Direct eye contact cm result in conjunctivitis and comeal burns. Ingestion may cause a burning sensation 
in the oropharynx and stomach and tmnsient CNS depression. Chronic Effects: Repeated or prolonged skin contact may cause drying and defat- 
hg of the skin leading to dermatitis. Repeated eye exposure to high vapor concentrations may cause reversible eye damage, peripheral and central 
neuropathy, and liver damage. Other symptoms of chronic exposure include headache, fatigue, irritability. chronic bronchitis, and GI disturbances 
such as nausea. loss of appetite, and gas. 
FIRST AID Emergency personnel should protect against -sure. Eyes: Do nou)[ allow victim to rub or keep eyes tightly shut Gently lift eyelids 
Fd flush immediatel 
unmedmely. Skin: d 

and continuously urlth flooding amounts of water until transported to an emergency medical facility. Consult a physician 
uickly remove contaminated clothing. Rinse with flooding amounts of ivater for at least 15 min. Wash exposed area with soap 

and water. For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing as it may pose a fire hazard. Inhalation: 
Remove exposed person to fresh air and support breathing as needed. Monitor exposed person for respiratory distress. Ingestion: Never give 
anything by mouth to an unconscious or convulsiig person. Contact a poison control center and unless otherwise advised, do twl i&e vomidng! If  
spontaneous vomiting should occur, keep exposed person’s head below the hips to prevent aspiration (breathing liquid xylene into the lungs). 
Aspira:ion of a few millimeters of qlene can cause chemicalpneumotuXs, pulmonary edema, and hemorrhage. 
or the ether glucuronide of orthojoluic acid may be u&l in diagnosis of me&a-, para- 

Note to Physicians: Hippmic acid 
and orho-xylene exposure, respectively. Consider gastric 

lavage if a large quantity of xylene was ingested. Proceed gastric lavage with protection of the airway from aspiration; consider endotracheal 
intubation with inflated cuff. 

~~~~~~~~~~~~~~~~~~~ 
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Sp WLatk: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, tid ventilate spill area. Cleanup 
personnel should protect against vapor inhalation and skin or eye contact. If feasible and without undue risk, stop leak. Use appropriate foam to 
blanket release and suppress vapors. Water spray may.reduce vapor, but does not prevent ignition in closed spaces. For small spills, absorb on paper 
and evaporate in appropriate exhaust hood or absorb with sand or some non-combustible absorbent and place in containers for later disposaL For 
large spills dike far ahead of liquid to contain. Do not allow xylene to enter a cord&d space such as sewen or drains. On land, dike to contain or 
divert to impermeable holding area. Apply water spray to control flammable vapor and remove material with pumps or vacuum equipment. On 
water. contain material with natural barriers, booms, or weirs, apply universal gelliig agent; and use suction hoses to remove spilled material. 
4eprt.my release in excess of 1000 lb. Follow applicable OSHA regulations (29 CFR 1910.120). Environmental Transport: Little bioconcen- 
tratlqn.ls expected. Biological oxygen demand 5 (after 5 days at 20 l C): 0.64 (no stated isomer). Ecotoxlcity values: LD, Goldfish, 13 m#IJ24 hx 
cocdltions of bioassay not specified, no specific isomer. EnvIronmental Degradation: In the atmosphere, xylenes degrade by reacting w& 
photochemically produced hydroxyl radicals with a half-life ranging from l-l.7 hr. in the summer to 10-18 hr in winter or a typical loss of 67-864 
8ejday. Xylenes are resistant to hydrolysis. Soil AbsorptfonlMobllity: Xylenes have low to moderate adsorption to soil and when spilled on land, 

volatilize and leach into groundwater. Disposal: As a hydmcarbon, x 
icensed contractor for detailed recommendations. Follow applicable % 

lene is a good candidate for controlled incineration. Contact your supplii 
edeml, 

A De&nations 
state, and local regulations. 
OSHA Deslenatlons 

j:; 
: : : ,  

SARA Exkmely Hazardous Substance (40 CFR 355): Not listed Listed as anI& Contaminan 
Listed as a SARA Toxic Chemical (40 CFR 372.65) 

t (29 CFR 1910.1000. Table Z-1-A) 

Listed as a RCRA Hazardous Waste (40 CPR 261.33): No. U239, Foo3 (spent solvent) 
Listed as a CERCLA Hazardous Substance* (40 CPR 302.4): Fii Reportable Quantity (RQ). 1000 lb (454 kg) [* per Clean Water Act, 

Sec. 3110~1141: ner RCRA. Sec. 30011 -.----, 
..:. . . . . . . :.. :........... .: . . .._. . . . . . . . . . . . . . \ : . . . . . . . . . _... . .._ . . . . . . . -. .\ /.. 
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ons (29 Cl+ 1910.133). Because 
con&t lens usein industry fs &n&over&l, establish 
Follow OSHA respirator regulations (29 CFR 1910.1 J 

‘0;; own p&icy. Respiiator: Seek l&fessional a&ice prioi to respirator se&ion and use. 
4) and, if necessary, wear a MSHA/NIOSH-approved respirator. For concentrations >looO 

ppm, use any chemical cartridge respirator with organic vapor cartridges; any power& air-purifying respirator with organic vapor cartridgw any 
supplied-air respirator, or any self-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or 
storage tanks), wear an SCBAWarning! Air-purifying respirutors do not protect workers in oxygen-deficient atmospheres. If respirators are used, 
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent all skin contact. With breakthrough times > 8 hr. consider 
polyvinyl alcohol and fluorocarbon rubber (Viton) as materials for PPE. Ventilation: Provide general and local exhaust ventilation systems to 
mamtain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant din 
into the work area by controlling it at its source .(l”) Safety Stations: Make available in the work area emergency eyewash stations, safety/quick- 
drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contami- 
nated workclothinp. before wearing. Remove this material from yonr shoes and clean PPE. Comments: Never eat drink or smoke in work areas. 

..! 

Practice good pers%al hygiene aft& using this material, especially before eating. drinking. smoking, using the to&t, or applying cosmetics. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~:;r~~~~i;::I-p g<; ; ,> : ; : : : :. : ; ..:. : . . ..i:.. .::. :; ,. .: : .:;-.I:‘?:.: .,.:. . . . . . . ,.. .,:. 

Storage Requirements: Store in clearly labelled, tightly closed, containers in a cool. well-ventilated place, away from strong oxidizing materials 
and heat and ignition sources. Durinn transferring operations, electrically mound and bond meral containers. Engineering Controls: To reduce 
I potential heal& hazards, use sufficie% dilution o;lo-cal exhaust venrila&<to control airborne contaminants and ib main& concentrations at the 
lowest practical level. Use hermetically sealed equipment, transfer xylene in enclosed systems, avoid processes associated with open evapofating 
surfaces, and provide sources of gas release with enclosures and local exhaust ventilation. Use Class I, Group D electrical equipment Ad-- 
tive Controls: Establish air and biological monitoring programs and evaluate regularly. Consider preplacement and periodic medical exam- 
including a complete blood count, a routine urinalysis, and liver function tests. Consider hematologic studies if there is any significant contaminatia 
Df the solvent with benzene. If feasible, consider the replacement of xylene by less toxic solvents such as petrol (motor fuel) or white spirit Before 
“rrying out maintenance and repair work, steam and flush all equipment to remove any xylene residues. 

RShlppfng Name: Xylenes 
riazard Class: 3 __.__--- 

Transportation Data (49 CFR 172.101) 
ulrements Packaging Authorizations Quantity Limitations 

a) Exceptions: 173.150 a) &ssengff. Aircraft, or Raikar: 5L 
Vessel Stowage R 
a) Vessel Stowage: ‘91 c; 

: UNIXJ-/ 
t’ackln 

b) NonbGlk Packaging : 173.202 b) Cargo Aircraft Only: 60L b) 0th~ - 

DVT Label: bl 
Group: II 
ammable Liquid 

c) Bulk Packaging: 173.242 

Special Provisions (172.102): Tl 
bf.WSCoffection References: 26.73.89.100,101. 103.124.126,127,132,133.136,139. 140.148.149. 153.159.163. 1H. 167.171. 174.176.180. 
Prepared by: MI Wudh. BS; Industrial Hy&ne Review: PA Roy, MPH, CM, Medlcai Revlen: W Silvet-man. hKl 
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ATTACHMENT C 

EMERGENCY PROCEDURES FOR EXPOSURE TO 
HAZARDOUS MATERIALS/WASTE 

1. Call ambulance or transport individual to hospital/clinic immediately. Don’t forget to 
take the HASP with you; it contains information on the contaminants expected to be found 
on site and will assist the physician in his/her assessment of the exposure. 

2. Fill in Potential Exposure Report, answering each of the questions to the best of your 
ability. 

3. Contact our phyBiCian(8) at EMR a8 Boon a8 pO88ible. The procedure is a8 follows: 

a. Call EMR at l-600-229-3674! 

b. Ask to speak with: 

A 

Dr. David L. Barnes; 
Dr. Elaine Theriault; or 
Ms. T.J. Wolff, RN. 

Note: During nonbusiness hours (after 6 p.m.1 call l-800-229-3674 and follow directions for 
paging the aforementioned individuals. 

,f-- 
r?l. 4. Once in contact with any of these individuals, explain what ha8 happen (they will review 

the information on the form with you and may ask you to fax the form to them, if possible), 
and allow either of them to speak with the attending physician. 

A 

6. When asked about payment (and they will ask), inform the Hospital/Clinic/Physician that 
this is a “work related injury” and have them contact the Benefits Coordinator at 
(412) 269-2744. Have invoices sent to: 

Michael Baker Jr. Inc. 
Attn: Benefits Coordinator 
Airport Office Park, Bldg. 3 
Coraopolis, PA 15108 

6. Contact the Project Manager and the Project Health and Safety Officer as soon as it is 
feasible, but wait no longer than 24 hours. 
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POTENTIAL EXPOSURE REPORT 
Page 1 of 2 

Name: Date of Exposure: 

Social Security No.: Age: Sex: 

I, Exposing Agent 

Name of Product or Chemicals (if known) 

Characteristics (if the name is not known) 

Solid Liquid Gas Fume Mist Vapor 

IL Dose Determinants 

What was individual doing? 

How long did individual work in area before signs/symptoms developed? 

Was protective gear being used? If yes, what was the PPE? 

Was there skin contact? 

Was the exposing agent inhaled? 

Were other persons exposed ? If yes, did they experience symptoms? 

III. Signs and Symptoms (check off appropriate symptoms) 

Immediately with Exposure: 

III 
q 
cl 
q 
cl 
cl 

Burning of eyes, nose, or throat El Chest tightness/pressure 
Tearing cl Nausea/vomiting 
Headache cl Dizziness 
Cough cl Weakness 
Shortness of breath Cl Heat flashes 
Delirium Cl Other 

Delayed Symptoms: 

q Weakness 
Cl Nausea/vomiting 
Cl Shortness of breath 
Cl Cough 

Cl Loss of appetite 
Cl Abdominal pain 
cl Headache 
Cl Numbness/tingling 
cl Other 



, p”” 
Page 2 of 2 ia POTENTIAL EXPOSURE REPORT 

Iv. Present Status of Symptoms (check off appropriate symptoms) 

c”. 

0 Burning of eyes, nose, or throat 0 Nausea/vomiting 
cl Tearing Cl Dizziness 
cl Headache 0 Weakness 
cl Cough cl Loss of appetite 
0 Shortness of breath Cl Abdominal pain 
cl Chest tightness/pressure cl 

Cyanosis (bluish skin color) 
Numbness/tingling 

Cl cl Other 

Have symptoms (please check off appropriate response and give duration of 
symptoms): 

Improved Worsened Remain Unchanged 

v. Treatment of Symptoms (check off appropriate response) 

None Self-medicated Physician treated 

VI. Name 
(Attending physician) 

VIL Hospital/Clinic 

Source: EMR, Inc. 



ATTACHMENT A 

BAKER ENVIRONMENTAL, INC. 
SAFETY STANDARD OPERATING PROCEDURES 

TABLE OF CONTENTS 
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1.0 Confined Space Entry Program 

2.0 Respiratory Protection Program 

3.0 Care and Cleaning of Personal Protective Equipment 

4.0 Sanitation/Site Precaution8 

5.0 Heat Stress 

6.0 Cold Stress 

7.0 Safe Boat Operation8 
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