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1.0 JNTRODUCTIO~ 
r- 

This Health and Safety Plan (HASP) addresses the health and safety practices that will 
be employed by all site workers participating in the Phase II Remedial Investigation of the 
Installation Restoration Program at the Naval Submarine Base - New London, Groton, 
Connecticut (NSB-NLON). Figure l-l shows the location of NSB-NLON and Figure l-2 shows 
sites included in the Phase II Remedial Investigation covered by this HASP. 

This HASP takes into account the specific hazards inherent to the sites investigated and 
presents detailed procedures to be followed by Atlantic Environmental Services, Inc. (Atlantic) 
personnel and Atlantic’s subcontractors in order to avoid and, if necessary, deal with potential 
health and/or safety problems. All activities performed under this HASP will comply with 
OSHA Regulations 29 CFR Part 1910, 1925, and 1926 as amended. 

This HASP is applicable to all of the field activities which are discussed in detail in the 
Field Sampling Plan (FSP). Elements of these investigations include: 

l land surveys 
l soil gas surveys 
0 air sampling 
0 installation, development and sampling of monitoring wells 
a test borings and soil sampling 
0 sediment sampling 
l surface water sampling 
l biological sampling and bioassays 

The FSP outlines the investigative measures proposed at each location. Specific health 
and safety measures applicable to each activity are presented in the following sections of the 
HASP. 

Included in this HASP are four general sections covering the Medical Surveillance 
Program, Emergency Support and Procedures, Training Programs, and the Site Safety Plan. 
The Site Safety Plan is written in a format such that it can be separated from this HASP and 
posted at the site field office for general use. 

This HASP will be updated as appropriate if additional information is obtained on the 
chemical nature of materials spilled, used, and their associated health and safety risks, or if a 
change in planned field operations warrants a HASP update. 

Robert Breeding is Atlantic’s Corporate Health and Safety Officer and John Bogdanski 
or Erik Ness is the designated Site Safety Officer for these investigations. 

Sites included in this Phase II Remedial Investigation are in three different phases of the 
Installation Restoration Program. These phases and associated sites are discussed below. 
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&mdemental Steu I Investigationq 

Two sites are included in this category. These are sites where initial (i.e., Step I) 
investigations have been completed. 

The Step I Investigations identified low levels of chemicals which were determined to 
pose minimal risk to human health and the environment. However, in response to comments 
by the Connecticut Department of Environmental Protection (CTDEP) and the United States 
Environmental Protection Agency (USEPA), supplemental field investigations are being 
conducted to confirm that chemicals are not present at levels of concern. The sites included for 
supplemental Step I investigations are as follows: 

l CBU Drum Storage Area 
l Over Bank Disposal Area Northeast (OBDANE) 

Ster, II Remedial I.uvestieation,g 

The .Step II Remedial Investigations involve sites which have undergone the Step I field 
sampling/analysis program in which contamination was determined to be present. Step II 
investigations involve comprehensive site studies designed to determine the nature and extent of 
contamination, associated health and environmental risks, and conduct Feasibility Studies to 
evaluate remedial (cleanup) options. Step II investigations will be conducted at the following 
sites: 

l Rubble Fill at Bunker A-86 
l Torpedo Shops 
l Goss Cove Landfill 

l Spent Acid Storage and Disposal Ares 

Surmlemental Steu 11 Remedial hvesti~ationf$ 

Supplemental Step II Remedial Investigations involve sites that have already undergone 
extensive Step II investigations. However, supplemental information is required to further define 
the extent of contamination, and health and ecological risks. Supplemental investigations will 
be conducted at the following sites: 

- Landfill 
- Wetland 
- Downstream/OBDA 
- Weapons Center 

l Defense Reutilization and Marketing Office (DRMO) 
l Lower Subase 
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Additional SteD I Siteg 

Two additional sites, Pier 33 and Berth 161Former Incinerator, have also been added as 
Step I sites and are included in a separate Field Sampling’Plan/HASP dated July 1992. 
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2.0 MEDI AL fl 
F-- 

Atlantic maintains a continuous in-house medical surveihance program designed 
specifically for field personnel engaged in work at sites where hazardous or toxic materials may 
be present. Atlantic employs the services of Lawrence & Memorial Occupational Health Center 
and Martin G. Chemiak, M.D., M.P.H., a specialist in occupational health who conducts yearly 
comprehensive examinations of all field personnel on Atlantic staff. The medical results of the 
examinations aid in determining the overall fitness of employees participating in field activities. 

Dr. Chemiak’s address and telephone number are: 

offke: Lawrence & Memorial Occupational Health Center 
Suite 28 
404 Thames Street 
Groton, Connecticut 06340 

Telephone: (203) 445-455 1 

Under Dr. Chemiak’s supervision, all field personnel undergo a complete physical 
examination, including a detailed medical and occupational history, before they participate in 
hazardous waste site investigations. The following tests are performed as part of the 
examination: 

l Complete blood workup (38 analyses), including screens for particular toxicants 
anticipated at the NSB-NLON sites (see Appendix A for list of recommended 
blood tests) 

l Urine analysis, including screens for metals and indicators of proper kidney 
and liver function 

l Pulmonary Function 

l Electrocardiogram 

l Chest X-ray 

Upon completion of these tests, personnel are certified whether they are fit for field work 
in general, and fit to use all levels of respiratory protection, in particular. 

In the event that an employee of Atlantic is exposed to some form of hazardous substance 
and wishes to be rechecked because he/she shows symptoms of exposure, he/she will be sent to 
Dr. C hemiak immediately. Dr. Chemiak also acts as a consultant to the subcontractors 
participating in Atlantic’s field teams, providing information on health risks associated with 
various chemical substances. 
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- 
All subcontractors or other personnel that will enter any active sampling area must certify 

that all of their personnel are in a medical surveillance program that complies with OSHA 
regulations for hazardous waste operations (29CFR 1910.120). 

- 
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3.0 EMERGENCY SUPPORT AND PROCEDURES 
-- 

3 .l Communications 

Atlantic will utilize mobile telephones and/or two-way radios at the base of operations 
and for each field activity in order to have access to emergency support groups and between field 
team members. Atlantic’s base of operations will be located in a field office trailer adjacent to 
Building 181 (near the DRMO site). 

3.2 Local Emereency Su~~0x-t Units 

In order to be able to deal with any emergency that might occur during the site 
investigations, the following information has been obtained and will be posted prominently in 
the field office. Field teams working away from the site office will carry a copy of these 
emergency numbers: 

1. 

2. 

3. 
4. 
5. 
6. 

7. 

8. 
9. 

Local emergency medical team located at NSB-NLON 
(ambulance/fue dispatcher): Dial 449-3333 
Nearest emergency room (NSB-NLON Hospital): 449-3666 
Emergency Room 
at Lawrence and Memorial Hospital (New London): 911 or 442-0711 
Groton Police: 911 or 445-2451 
Groton Fire Department: 911 or 445-2456 
Toxicological Consultant/Dr. Chemiak: 445-455 1 
Utility Emergencies (electric, gas, water and sewer) NSB-NLON 
Public Works: 449-3841 
Authorized Navy Site Personnel: 

William Mansfield: 
Deborah Stockdale: 

NSB-NLON Security: 
National Information Centers: 

449-2276 
(215) 595-0567 

449-3224 

Chemtrec: (800) 424-9300 
National Response Center: (800) ,424-8802 

The NSB-NLON fire department has been notified of the field activities planned and the 
materials that potentially exist at each site so department personnel can respond effectively in 
case of an emergency. 

3.3 PreDaration for Medical Emergencies 

=p- 

Atlantic has contacted and met with supervisory staff from the NSB-NLON fire 
department, who will be the point of contact for all emergencies (i.e., chemical, fire, or injury) 
while work takes place at NSB-NLON. The fire department will be able to provide ambulance 
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and paramedic support to any incident, and it will make the critical decisions regarding where 
an injured person would be transported. In case of immediate threat to life, the Naval Hospital 
on NSB-NLON would be used; otherwise all cases would be directed to Lawrence and Memorial 
Hospital in New London. 

Before field work on each site commences, personnel who will be working there or 
observing the operations will complete a brief medical history data sheet that includes the 
following information: 

1. Name, address, home phone 
2. Age, height, weight 
3. Name of person to be notified in case of emergency 
4. All prescription and non-prescription medications currently being used 
5. Allergies 
6. Particular sensitivities 
7. Need for and type of corrective lenses 
8. Short medical history including list of previous illnesses 
9. .Name of personal physician and phone 

These data sheets will be filled out during an initial site safety training meeting before 
any field work begins. They will be filed in the field office, and their maintenance will be the 
responsibility of the designated Site Safety Offtcer or his designee (see Appendix B for sample 
medical data sheet). 

In the event of an incident where a team member is injured or suffers from an acute 
symptom of toxic exposure and is taken to a hospital, a copy of his/her medical data sheet will 
be presented to the attending physician. 

3.4 First Aid for Iniuries Incurred Durinp Field Work 

All injuries wiIl be reported to the Site Safety Off&r immediately. An accident report 
(Appendix C) will be completed by the Site Safety Officer for ail incidents. 

A permanent first-aid station will be available at the field office trailer. A portable first 
aid station will accompany each field sampling team. During the site safety briefing, project 
personnel will be informed of the location of the first aid station(s). 

When possible, site workers will refrain from administering fast aid for serious injury 
or illness and await the arrival of NSB-NLON professional paramedics at the site to take the 
appropriate action. Unless required due to immediate danger, seriously injured persons will not 
be moved without direction from attending medical personnel. Some injuries, such as severe 
cuts and lacerations or bums, may require immediate treatment. Any fast aid instructions given 
by medical personnel, before an emergency medical squad arrives at the site or before the 
injured person can be transported to the hospital, will be followed closely. 
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The route to Lawrence and Memorial Hospital (New London) is shown in Figure 3-l. 
The location of the NSB-NLON Naval Hospital is provided in Figure 3-2. 

3.4.1 First Aid EquiDment List 

The first aid kits that will be kept at the site will consist of a weatherproof container with 
individually sealed packages for each type of item. The kit will include at least the following 
items: 

f- 

l Gauze roller bandages, 1 inch and 2 inch 
l Gauze compress bandages, 4 inch 
l Gauze pads, 2 inch 
0 Adhesive tape, 1 inch 
l Band aids, 1 inch 
l Butterfly bandages 
l Triangular bandages, 40 inch 
l Ampules of ammonia inhalants 
l Antiseptic applicators or swabs 
l Bum dressing and sterilized towels 
l Surgical scissors 
l Eye dressing 
l Emergency eye wash 
l Alcohol 
l Hydrogen peroxide 
. Clinical Grade Thermometer 

3.4.2 Other EmerPency Equinment 

One portable fue extinguisher having a rating of 20ABC will be conspicuously and 
centrally located at the site offtce. In addition, extinguishers will be located at the drilling rig 
and on excavation equipment (i.e., backhoes) during drilling and excavating activities. 
Extinguishers will be properly maintained, tagged (indicating inspection/maintenance dates). 

An emergency at any site, such as a fire or chemical release, might require that some 
appropriately trained site workers direct traffic on or near the site. Atlantic would be equipped 
to do this before NSB-NLON emergency support arrives. Reflective vests, flares, and 
flashlights to be used for traffic control will be kept readily available in the field office. 

3.5 Record of Iniuries Incurred Onsite 

3.5.1 Occwational I&~ries and Illnesses Form (OSHA 200) 

$=- 

All occupational injuries and illnesses that are required to be recorded under the 
Occupational Safety and Health Act will be registered on OSHA Form 200 (Appendix 0). 
Occupational injuries and illnesses will be recorded by the Site Safety Officer within 48 hours 
of occurrence as is required by statute. 
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3.5.2 Emdoyer’s First ReDort of In&ry 

This form (Appendix E) will be completed by the Site Safety Officer for all accidents 
involving worker injury at the site. Follow-up procedures will include investigation of each 
accident or near-miss by the Site Safety Officer to assure that no similar accidents that may lead 
to injuries occur. 

3.6 Emewencv Site Evacuation Procedumq 

In order to mobilize the manpower resources and equipment necessary to cope with a fue 
or other emergency, a clear chain of authority has been established. The Site Safety Officer will 
take charge of all emergency response activities and dictate the procedures that will be followed 
until NSB-NLON personnel arrive. The Site Safety Officer will report immediately to the scene 
of the emergency, assess the seriousness of the situation, and direct whatever efforts are 
necessary until the emergency response units arrive. At his/her discretion, the Site Safety 
Officer may also shut down the site activity for an indefinite period. 

All project personnel will be instructed on proper emergency response procedures and 
locations of emergency telephone numbers during the initial site safety meeting. 

If an emergency occurs, including but not limited to fue, product spill, explosion, or 
significant release of gas into the atmosphere, an air horn will be sounded on the site. For those 
sites where only two or three people are working side by side, the air horn will not be 
necessary. For those operations where hearing is impaired or personnel are spread out, the horn 
will sound continuously for approximately 15 seconds, signaling that immediate evacuation of 
all personnel is necessary as a result of some immediate or impending danger. All heavy 
equipment will be shut down. Under no circumstances will incoming visitors be allowed to 
enter a site while an emergency is occurring. Visitors or observers present in the area of the 
emergency will be instructed to evacuate the area immediately. 

All personnel will evacuate the work areas and assemble at a predetermined area, where 
the Site Safety Officer will give directions for implementing necessary actions. The Site Safety 
Officer will attend a mobile telephone and call for backup assistance. Should a fire or toxic-gas 
release occur, the Site Safety Officer will determine whether it is sufftciently upwind of the 
meeting place to ensure the health and safety of those assembling. If smoke or gas poses a 
danger, an alternative meeting location will be established. 

After sounding the alarm and initiating emergency response procedures, the Site Safety 
Offtcer wiU check and attempt to ensure that access roads are not obstructed. If traffic control 
is necessary, as in the event of a fire or explosion, one of Atlantic’s personnel who has been 
trained in these procedures and designated at the site safety meeting will take over these duties 
until emergency units arrive. Appropriate reflective warning vests will be worn by personnel 
involved with traffic control. Vests, flares, and flashlights, as may be necessary for traffic 
control, are available from the field office. 
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The Site Safety Officer will remain on the site to provide any assistance requested by 
emergency-response Squads as they arrive to deal with the situation. The Site Safety Officer will 
have the authority to shut down the field investigation after an emergency until he/she deems it 
safe to continue the investigation. He/she will dictate any changes in site safety practices which 
are made necessary by specific aspects of the emergency that has occurred or are required for 
preventing further emergencies. 
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4.0 TRAINING PROGRAMS 

4.1 Health and Safetv Training 

All of Atlantic’s field personnel assigned to this project and its major subcontractors have 
attended a 40-hour health and safety training course as required by OSHA standards. Also, a 
number of Atlantic’s supervisory personnel have completed the required eight-hour Supervisory 
Training Course required by OSHA. Atlantic personnel identified to work at the NSB-NLON 
sites, and titles and dates of the safety courses that they have attended include (but are not 
necessarily limited to): 

Name I General Site Worker 
I 

Management and 
Supervisor I 

Paul Burgess 
I 

I S/88 I S/88 1 
I I 

Barry Giroux 3189 s/91 

Erik Ness 3/90 5191 

Robert Breeding 7190 s/91 

John Bogdanski 6/91 12191 

Robert Cooney 6/91 12/91 

Kevin Dinnean 5192 7/92 
Scott Chasse 5192 

These training courses have been comprised of classroom instruction, field 
demonstrations, use of respirators, use of appropriate protective clothing, and written and field 
tests. They cover the following topics: 

1. Identification of hazardous substances 
2. Properties of hazardous substances 
3. Routes of exposure 
4. Toxicity of different substances and their synergistic effects 
5. Practical considerations in health and safety management 
6. Physical properties of chemicals 
7. References for threshold limit values (TLV), lower explosion limits &EL), 

toxicity data, cross references 
8. Technical assistance organizations 
9. Air monitoring and survey instruments 
10. Site entry and egress procedures 
11. Heat stress monitoring 
12. Levels of personnel protection 
13. Controlling access to work zones and other contaminated areas 
14. Personnel decontamination 
15. Equipment decontamination 
16. Site/area safety planning 
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- 
Everyone who attended the courses were tested for the fit of their personal respirator and 

wefe trained in using self contained breathing apparatus (SCBA). The courses also emphasized 
the importance of, and discussed the procedures for, decontamination. 

Atlantic employees also receive and have documentation for 24 hours of supervised on- 
the-job (OTJ) training at a hazardous waste site. 

Health and safety training is an ongoing activity at Atlantic. Annuaj health and safety 
refresher courses are provided to keep field personnel up to date with proper health and safety 
practices. Site-specific training programs are presented as needed. 

All subcontractors or other personnel that will enter the active sampling area must certify 
that they have received the training specified in OSHA regulations for hazardous waste 
operations (29CPR1910.120), and have also received a minimum of 24 hours of supervised OTJ 
training at a hazardous waste site. 

4.2 Onsite Trainiw Pro-m 

After the Atlantic field office has been set up and initial site mobilization has taken place, 
but before any drilling, surveying or sampling activities, the Atlantic Site Safety Officer will 
conduct an onsite training meeting for all personnel and observers who will be involved in the 
various site investigations. This program will cover specific practices and potential problems 
inherent to each site. No person will be allowed to work at the site unless he/she has attended 
this training meeting. During the meeting, the HASP will be reviewed and copies given to all 
attending. Copies will be kept in the field office throughout the investigation. The major 
components of the onsite training are: 

l Review of the scope of activities for each site. 

l Review of suspected chemical hazards for each site, their forms (e.g. vapor, 
gas, liquid), and the warning signs of their presence. 

l Review of potential hazards posed by drilling and sampling in the presence of 
underground utilities and other unidentified hazards. 

l Operational Procedures: 

- control of site activities 
- control of site access and perimeter 
- zones of hazard 
- levels of protection 
- detection equipment 
- decontamination procedures 
- specific precautions for drilling near buried tanks, utilities, and medical 

waste 
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l Emergency Procedures: 

- first aid 
- emergency communications * 
- local response groups and their phone numbers 
- evacuation procedures 

l Fit testing requirements for all personnel on their personal respirator prior to 
commencing use at the site. 

l Complete reading of the Site Safety Plan followed by initialing of the document 
to confirm the effort. 

Any new personnel who join the field investigation team later in the study are required 
to go through a similar health and safety briefing before they may participate in any aspect of 
the field program. 

Siteqecific rules and regulations will be emphasized during the onsite safety meeting. 
The following rules will also be posted in the Atlantic office trailer: 

1. No smoking, drinking, eating within restricted (contaminated) zones. Proper 
respiratory protection is required to be worn at all times within zones where 
toxic vapor/gas levels have been determined to be above recommended safety 
limits. 

2. All rest, refreshment, and sanitary facility use will take place in “clean areas” 
outside of restricted zones and decontamination zones. 

3. Those in contact with contaminated soils or other materials that are thought 
to be contaminated must go through decontamination upon egress from the 
restricted area based on the level of contamination and before they may enter 
a “clean area” or non-restricted area. Decontamination procedures are 
detailed in Section 5.8. 

4. The Site Safety Officer has full authority over start-up and shutdown of 
operations from a safety standpoint. He/she will determine whether 
conditions are too extreme for work, and he/she will establish the working 
hours at the site. 

Additional meetings will be held if necessitated by changing site conditions, new 
operation procedures, or the entry of new personnel unfamiliar with important daily safety 
topics. A record will be kept of safety meeting dates and topics discussed (see Appendix F). 
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5.0 SITE SAFETY PLAN 

The nature of contaminants present at NSB-NLON vary from site to site. This Site 
Safety Plan establishes policies and procedures to protect workers, base personnel, and other 
contractors and the public from the potential hazards posed by investigation activities at NSB- 
NLON. General NSB-NLON information is presented and specific site descriptions and 
potential hazards are provided. 

5.1 Introduction and Site Descriptions 

Location: U.S. Naval Submarine Base, Groton and Ledyard, Connecticut 
Prepared By: Robert E. Breeding, CHMM, REP 
Date Prepared: October 1992 

NSB-NLON consists of approximately 547 acres of land and is located off Route 12 in 
the Towns of Ledyard and Groton. The area surrounding NSB-N&ON consists of primarily 
residential dwellings, undeveloped land, and some commercial establishments. The site is easily 
accessible to emergency response groups, both within NSB-NLON and from area municipalities. 
A Naval hospital is located on NSB-NLON, and the Lawrence and Memorial Hospital is located 
within four miles of the subject property. 

The sites included in this Phase II Remedial Investigation and covered by this HASP are: 

Suuulemental Steu I Investigations 

. l CBU Drum Storage Area 
l OBDANE 

Steu II Remedial Iuvestigationq 

l Rubble Fill at Bunker A-86 
l Torpedo Shops 
l Goss Cove Landfill 

l Spent Acid Storage and Disposal Area 

Suuulemental Steu II Remedial Investieation,y 

- Landfill 
- Wetland 
- Downstream/OBDA 
- Weapons Center 

l DRMO 
l Lower Subase 
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These sites and results of previous contamination investigations were documented in the 
Phase I Remedial Investigation (NSB-NLON) completed in August 1992. Section 8.0 (Summary 
and Recommendations) of the Phase I RI report is provided as Appendix G. Appendix G 
includes information on the site background, nature and extent of contamination, and health and 
ecological risk assessment for the subject sites. 

5.2 Site Safetv Plan Obktive 

This Site Safety Plan was developed to provide a predetermined level of safety for the 
investigations with contingencies during: 

l land surveys 
l soil gas surveys 
l air sampling 
l monitoring well installation, development and sampling 
l test borings and soil sampling 
l sediment sampling 
l surface water sampling 
l biological sampling and bioassays 

5.3 Authorized Site Personnel and Their Reswns’biliti~ 1 

The following responsibilities have been assigned to the personnel indicated below: 

Principal-in-Charge: 
Project Manager: 
Health and Safety Officer: 

Site Safety Officer: 

Field Team Leader: 

Paul Burgess 
Barry Giroux 
Robert Breeding 

John Bogdanski or Erik Ness 

John Bogdanski or Rrik Ness 

Field Team Members: Erik Ness 
Robert Cooney 
Kevin Dinnean 
Scott Chasse 
Other Qualified Personnel as Required 

Authorized Navy Representatives: 

State/Federal Agency Representatives: 

Contractors: 

William Mansfield (Point of Contact) 
Deborah Stockdale (Engineer in Charge) 

Carol Keating, USEPA 
Paul Jameson, CTDEP 

To be selected 

(Note: One person may be responsible for more than one job function) 
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5.4 Control of Site Access 

l The Site Safety Officer will be responsible for controlling access to all work 
areas and contaminated zones on the site. 

l The onsite sample location which is part of this investigation has been divided 
into restricted zones, decontamination zones, and the support zone(s) (“clean” 
areas, such as the field office or laboratory). These areas are described as 
follows: 

a. Restricted Zones: 

l In areas of drilling, including surface soil sampling, the work is defined 
as a circle around the sample point or drill rig with a radius of 20 feet. 
All sample locations are shown in the FSP. Only authorized site 
personnel will be able to enter this zone under the appropriate level of 
protection during sampling activities. 

b, Decontamination Zone(s): 

l Personnel decontamination as necessary will also be conducted outside 
the perimeter of each sampling location restricted zone and within the 
site area work zone. 

l All heavy equipment and driIling tools wiIl be decontaminated at a 
centralized area in Area A (see Figure 5-l). AlI sediment and water from 
this operation will be contained and stored in drums prior to disposal. 

c. Support Zones (clean areas): 

l The site office will be located at a field trailer near Building 181. 

l The heavy equipment (e.g., drill rig) storage location will be situated in 
Area A. 

Maps of the investigation sites and heavy equipment decontamination area will be 
posted/provided to the following: 

l POC’s Offrce 
l Atlantic’s Site Office 
. NSB-NLON Security Office 
l NSB-NLON Fire Department 

If site conditions develop that require changes in the established zones, the Navy POC 
will be notified immediately. The zones will be revised, and a meeting will be held for site 
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Ih 
personnel to inform them of the changes, the reasons that caused them to be made, and any new 
health and safety practices that may be necessary as a result of the altered site conditions. The 
site maps will be revised to show the new configuration of controlled areas. The new maps will 
be posted at the locations listed above and attached to the copy of the HASP kept in the site 
OffiCe. 

5.5 Evaluation of Potential Hazardq 

The primary hazards of each contaminant that may be encountered during these 
investigations (based on the results of the Phase I Remedial Investigation) are identified below. 

Note that the locations and matrices specified for each contaminant are not necessarily 
exclusive, but are based on the best existing knowledge of the areas of investigation. Only 
contaminants found in excess of ARAR/TBC values are presented. This IIASP is sufftciently 
stringent to ensure worker protection from all of the potential contaminants regardless of location 
or matrix. 

CONTAMiNANT: 

Possible Sources: Fuels, Oils, Lubricants and Other Petroleum-Based Products 

.-/‘ Probable Locations: AreaA 
DRMO 
Goss Cove 
Lower Subase 

Form: 

Characteristic: 

Matrix: 

CONTAMINANT: 

Possible Sources: 

Probable Locations: 

NSB-NLON HASP 

Volatile Organic Aromatics (benzene, ethylbenzene, xylenes, and 
toluene) 

Torpedo Shops 

Gas - Liquid _zh Solid X (Adsorbed) Other - 

Corrosive - Ignitable x Radioactive - 
Volatile -X, Toxic x Reactive - Other - 
Unknown - 

Soils X Debris - Ground Water X Other - 

Chlorinated Solvents and Breakdown Products 

Cleaning Fluids, Degreasers 

AreaA 
DRMO 
Goss Cove 
Torpedo Shops 
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6 
Form: 

Characteristic: 

Gas - Liquid X Solid X (Adsorbed) Other - 

Com>sive - Ignitable X Radioactive - 
Volatile X Toxic X Reactive _ Other - 
Unknown - 

Matrix: Soils _zL Debris - Ground Water X Other - 

coNTAMlNm : Metals (antimony, arsenic, barium, cadmium, chromium, copper, 
lead, mercury, selenium, silver) 

Possible Sources: Disposal of metals or metal-bearing waste 

Probable Locations: Area A 
DRMO 
Goss Cove 
Lower Subase 
Rubble Fill at Bunker A-86 
Spent Acid Storage and Disposal Area 
Torpedo Shops 

-- 
Form: 

Characteristic: 

Gas - Liquid X (mercury only) Solid X Other Sludge 

Corrosive - Ignitable - Radioactive- 
Volatile - Toxic X Reactive- Other - 
Unknown - 

Matrix: Soils X Debris _1L Ground Water X Other - 

CONTAMlNANT: Polychlorinated Biphenyls (PCBs) 

Possible Sources: Transformer Oil, Electric Insulating Fluid 

Probable Locations: Area A 
DRMO 

Form: Gas - Liquid X Solid X (Adsorbed) Other - 

Characteristic: Corrosive - Ignitable - Radioactive - 
Volatile - Toxic x Reactive - Other - 
Unknown - 

Matrix: Soils x Debris - Ground Water X Other - 
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CONTAMINANT: Pesticides (DDT and its residual products) 
=-. 

Possible Sources: Application for insect control; disposal 

Probable Locations: Area A 
DRMO 
Goss Cove 

Form: Gas - Liquid x Solid X Other - 

Characteristic: Corrosive - Ignitable - Radioactive - 
Volatile - Toxic 1c. Reactive - Other - 
Unknown - 

Matrix: Soils x Debris - Ground Water - Other - 

CONTAMIkWT: Polyaromatic Hydrocarbons (PAHs), including naphthalene 

Possible Sources: Petroleum products, products of incomplete combustion 

Probable Locations: Area A 
DRMO 
Goss Cove 
Lower Subase 
Rubble Fill Atea at Bunker A-86 

Form: Gas - Liquid X Solid x (Adsorbed) Other - 

Characteristic: Corrosive - Ignitable - Radioactive - 
Volatile - Toxic x Reactive - Other - 
Unknown - 

Matrix: Soils X Debris i Ground Water & Other - 
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The potential exposure routes associated with the contaminants that will potentially be 
encountered by workers during the investigations are listed below. 

I Substances Involved I Potential Exposure Routes I 

vocs Vapor inhalation, skin or eye contact 

Solvents Vapor inhalation, skin or eye contact 

Metals Inhalation of fugitive dust, ingestion 

PCBs 

Pesticides 

PAHS 

Inhalation of fugitive dust, ingestion 

Inhalation of fugitive dust, ingestion 

Inhalation of fugitive dust, ingestion 

Material Safety Data Sheets for these compounds and chemicals used in decontamination 
procedures are included in Appendix H. 

The following additional hazards, not related to NSB-NLON disposal activities, also are 
expected to be found onsite: equipment operation, overhead power lines, vehicular traffic 
around site vicinity, and buried utilities. 

5.6 Levels of Protection For Site Workers 

Levels of protection specified by the USEPA refer largely to requirements for respiratory 
protection. The lists below stipulate equipment for respiratory, clothing, and other types of 
protection that will be rquired for different tasks during the site investigations. The designated 
levels of protection are based on evaluation of potential hazards and risks associated with work 
at NSB-NLON. 

Based on organic vapor readings using a HNu photoionization detector in the work ama 
breathing zone (i.e., waist level and higher) for each site activity, the criteria for maintaining 
or revising levels of protection taken in respiratory areas ‘are as follows: 

Background (< 5 ppm) 
5-50 ppm 
50-500 ppm 
500-1000 ppm 

Level D 
Level C 
Level B 
Level A 

Note that, when practical, work areas should be positioned upwind of organic vapor 
sources to reduce potential for worker exposure. 
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5.6.1 Levels of Protection Reuuired 

Personal protective equipment required for each level of protection is as follows: 

d supplied air respirator with escape 

I I I 1 

Personal protection requirements for field activities are: 

A(ITMlY LEVEL OF BACKUP 
PROTECTXON PRO=TECTLON 

Land Surveys D C 
Soil Gas Surveys D C 
Air Sampling D C 
Monitoring Well - installation, development, sampling D C 
Test Borings and Soil Sampling D C 
Sediment Sampling D C 
Surface Water Sampling D C 
Biological Sampling D C 

The Site Safety Officer will closely monitor the work schedules listed in the FSP in order 
to be sure that all workers entering the site have had their safety briefing and that the amount 
of safety equipment kept on site, such as the number of respirators available, is sufficient for 
all of the workers present at any time. 
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5.6.2 JIadiological Monitoring 

Based upon the results of previous environmental radiation surveys of the subject sites, 
no radiological monitoring is requti. 

5.6.3 Ambient Air Monitoriw and Protection Limits 

During drilling, the air in work areas will be sampled periodically for the presence of 
contaminants. An HNu portable photoionizer will be utilized to periodically monitor the levels 
of organic vapors in the ambient air during the field work to ensure that appropriate levels of 
respiratory protection are employed at all times. An HNu reading will be taken during each 
advancement of test borings/monitoring wells and test pits. Measurements will be monitored 
from the top of the borings as an indicator of the worst case conditions; however, measurements 
will be monitored from the respiratory level (waist level and higher) for determining the actual 
safety conditions and whether there is a need to change to a higher level of safety (or whether 
the level of safety can be lowered). 

In order to make a conservative assessment of when d.i.lTerent levels of respiratory 
protection are needed during the field work, it will be assumed that the organic vapors detected 
by the air monitoring instruments consist of the most toxic volatile compounds expected to be 
found on the site. Preliminary evaluation of the risks expected at the site indicates that the most 
toxic volatiles that are probably present are VOCs including benzene, toluene, ethylbenzene and 
xylene (BTEX), and chlorinated organic solvents. Based on data published by OSHA, ACGIH, 
and NIOSH, the following levels of respiratory protection will be employed when the given 
concentrations of organic vapor are detected in the breathing zone (4’-5’) above ground level: 

Compound of Concern 

Chemical Name 
I 

LevelD Level C Level B 

M’ <X** X<X<Y TU>Y 

BTEX and other photoinonizable 
volatile organic compounds 

M <5 ppm 5 ppm <M <SO ppm M ~-50 ppm 

Where: M = concentration of organic vapor measured in the field 
x,y = concentrations at which different levels of respiratory protection are necessary. 

Odors derived from site contaminants may TXW nausea in some site workers even 
though the contaminants are at low levels well below the safety limits as defined above. In such 
cases, respirators may be used to mitigate nuisance odors. 

It is not possible to quantitatively measure the levels of fugitive dust in the air with a 
real-time monitoring instrument; however, the Site Safety Officer will make qualitative 
evaluations of the amount of particulate matter suspended in the air due to drilling or excavation 
on the site. If site activities or weather conditions cause a significant volume of dust to be 
suspended, appropriate respiratory protection will be employed. 
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5.6.4 Heat Stress Monitoring 

Wearing personal protective equipment puts site workers at risk of developing heat stress 
which may result in health effects ranging from fatigue to serious illness to death. Heat stress 
is caused by the interplay of a variety of factors, including ambient conditions, workload, 
clothing, and the physical characteristics of each worker. The major symptoms of heat stress 
are listed in Table 5-1. When the temperature in the work area is at or above 70 degrees F (2 1 
degrees C), all workers, even those not wearing protective clothing, will be monitored for heat 
stress during rest periods according to the following procedures: 

l Take pulse over a 30-second period as early as possible in the rest period. If 
the heart rate exceeds 110 beats per minute at the beginning of the rest period, 
shorten the next work cycle by one third and keep the rest time the same. If, 
at the next rest period, the heart rate still exceeds 110 beats per minute, shorten 
the following work period again by one third. Continue the process as 
necessary. 

TABLE 5-l 
SIGNS AND SYMPTOMS OF HEAT !iTRESS 

Heat rash may result from continuous exposure to heat or humid air. 

Heul cramps are caused by heavy sweating with inadequate electrolyte replacement. Signs and 
symptoms include: 

l muscle spasms 
l pain in the hands, feet and abdomen 

Heat exhaustion occurs from increased stress on variousbody organs including inadequate blood 
circulation due to cardiovascular insufficiency or dehydration. Signs and symptoms include: 

l pale, cool, moist skin 
l heavy sweating 
l dizziness 
l nausea 
l fainting 

Heti stroke is the most serious form of heat stress. Temperature regulation fails and the body 
temperature rises to critical levels. Immediate action must be taken to cool the body before serious 
injury and death occur. Competent medical help must be obtained. Signs and symptoms are: 

. red, hot, usually dry skin 
l lack of or reduced perspiration 
l nausea 
l dizziness and confusion 
l strong, rapid pulse 
l coma 

l Take body temperature orally using a clinical thermometer kept under the 
tongue for three minutes. Take temperature at the end of each work cycle 
before drinking anything. If the temperature exceeds 99.6”F (37.6”C), shorten 
the next work period by one third without changing the rest period. If the 

NSB-NLON HASP -2% MAY 1993 



temperature still exceeds 99.6”F at the beginning of the next rest period, 
shorten the following work cycle by one third. No worker will be permitted 
to wear a semi-permeable or impermeable garment if their temperature 
exceeds 100.6”F (38.1”C). 

l If possible, it is also a good practice to monitor worker’s body water loss. 
Body water loss is determined by weighing each worker, on a scale good to 
0.25 pounds, at the beginning and end of each day. The difference in weights 
wiIl indicate whether an individual is drinking enough fluids to prevent 
dehydration. The body weight loss should not exceed 1.5 percent of the total 
body weight in one work day. 

56.5 Effects of Cold Emosure 

Persons working outdoors in temperatures at or below freezing may be frostbitten. 
Extreme cold for a short time may cause severe injury to exposed body surfaces, or result in 
profound generalized cooling, causing death. Areas of the body which have high surface area- 
to-volume ratio such as fmgers, toes, and ears, are the most susceptible. 

Two factors influence the development of a cold injury: ambient temperature and the 
velocity of the wind. Wind chill is used to describe the chilling effect of moving air in 
combination with low temperature. For instance, 10 degrees Fahrenheit with a wind of 15 miles 
per hour (mph) is equivalent in chilling effect to still air at -18 degrees Fahrenheit. 

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 
5 mph increases to 10 mph. Additionally, water conducts heat 240 times faster than air. Thus, 
the body cools suddenly when chemical-protective equipment is removed if the clothing 
underneath is perspiration soaked. 

Local injury resulting from cold is included in the generic term frostbite. There are 
several degrees of damage. Frostbite of the extremities can be categorized into: 

l Frost nip or incident frostbite: characterized by sudden blanching or 
whitening of the skin. 

l Suwrficial frostbite: skin has a waxy or white appearance and is firm to the 
touch, but tissue beneath is resilient. 

l Deep frostbite: tissues are cold, pale, and solid; extremely serious injury. 

Systemic hypothermia is caused by exposure to freezing or rapidly dropping temperature. 
Its symptoms are usually exhibited in five stages: 

l shivering 

n 
l apathy, listlessness, sleepiness, and (sometimes) rapid cooling of the body to 

less than 95 degrees Fahrenheit 
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j-4, 
l unconsciousness, glassy stare, slow pulse, and slow respiratory rate 
l freezing of the extremities 
l death 

Standard reference books should be consulted for specific first aid treatments. Medical 
help must be obtained for the more serious conditions. 

5.6.6 Indicators of Toxic Exposure 

The following indicators of toxic exposure are generally observable by others and should 
be reported to the Site Safety Officer if observed in a worker: 

l changes in complexion, skin discoloration 
l lack of coordination 
l changes in demeanor 
l excessive salivation, pupillary response 
l changes in speech pattern 

The following symptoms of toxic exposure ate generally non-observable by others, and 
should be reported to the Site Safety officer if experienced: 

l headaches 
l dizziness 
l blurred vision 
l cramps 

. l irritation of eyes, skin, or respiratory tract. 

Although the following hazards (medical waste, ordinance, buried compressed gas, 
confined space) are not expected to be encountered during this investigation, the following 
precautions are included in case unexpected conditions are encountered. 

5.6.7 Precautions for SamDlinP or Contact with Buried Compressed Gas or 
Ordinance 

Atlantic will use a metal detector, a photoionization organic vapor detector, and LEL 
(lower explosive limit) meters at the drilling operations to screen for potential releases of 
compressed gas. If a release is imminent, the Site Safety Off&r and the activity POC will be 
notified and emergency procedures will be implemented. 

5.6.8 Precautions for Confined Entrv’ Work 

The investigations do not call for performing any specific confined entry work. 
However, if any confined entry work is required, it will be performed in accordance with 
NAVSEA S6470-AA-SAT-010 (NAVSEA Gas Free Engineering Program) and NIOSH 
Standards for Working in Confiied Spaces (December 1979). Copies of both standards will be - 
kept on fde in Atlantic’s main offtce. Confined entry work will not be performed without first 
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notifying and receiving approval from the Site Safety Officer. 
r” 

5.7 Communication Procedures 

Atlantic will utilize mobile telephones and/or two-way radios at the base of operations 
and for each field activity in order to have communication with emergency support groups and 
between field team members. 

5.8 Decontamination Procedum 

Decontamination areas will be established for the following activities: 

l Personnel Decontamination 
0 Equipment Decontamination 

5.8.1 Personnel Decontamination Station 

-- 

A personnel decontamination area will be set up at the boundary of each restricted zone 
within the site work and will consist of benches where workers can sit and remove protective 
clothing (e.g., boots and gloves) and other equipment, such as respirators. It will be equipped 
with basins for water, detergent, and other decontamination fluids. Once personnel have gone 
through decontamination at this station and taken off their protective gear, they will be able to 
proceed to a sink where they will wash themselves wherever they may have been exposed to any 
contaminants. 

The following specific decontamination procedure will be used as necessary by site . 
workers wearing protective clothing and equipment from Level D through Level B: 

Step 1 

Step 2 

Equipment drop 

Boot and glove wash and rinse, and tape removal and drop (wash with non-foaming 
detergent, rinse with fresh water spray, then dilute acetone, then fresh water spray) 

Step 3 

Step 4 

Step 5 

Hard hat and goggle removal (use same wash as in Step 2) 

Tyvek suit removal 

Respirator wash and rinse and drop (use same wash and rinse sequence as in Step 2 
with a soft-bristle brush and a sponge) 

Step 6 Inner glove removal 

Step 7 Wash potentially exposed skin (use water and soap at indoor sink) 

Wash water and used cleaning fluids will be stored in drums onsite as specified in the FSP. 

5.8.2 Heaw Ehuiument Decontamination 

-- The area designated for heavy equipment decontamination will be located at Area A. A 
shallow retainage structure will be built where the equipment will be parked during each cleaning 
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- 
operation. A steam generator and brushes will be used to clean drill rigs, backhoes, auger 
flytes, casing materials, and other tools. The drilling equipment (e.g., auger flytes, casing 
materials) will be cleaned after each borehole operation. No heavy equipment will be permitted 
to leave NSB-NLON unless it has been thoroughly decontaminated. 

To prevent the spread of potentially contaminated soil at each drilling location at NSB- 
NLON, the following procedure will apply: 

l Prior to any drilling, a 20- x 20-foot heavy duty tarp will be placed on the 
ground centered over the borehole. 

l All drilling cuttings will be retained on the plastic and may be placed in a 55- 
gallon drum as specified in the FSP. 

l At the conclusion of the boring or well installation, the tarp and all soils may 
be drummed as specified in the FSP. 

l AJl drums with contaminated materials will be temporarily stored at the Area 
A decontamination area pending waste classification. 

l All drilling tools will be held within the tarp at each borehole site and 
transported to the heavy equipment decontamination area after the boring is 
completed. 

All soil, sediment and water from the heavy equipment decontamination area will be 
removed from the cleaning structure and stored in properly labelled drums as specified in the 
FSP. 

5.9 Location of Buried Utilities 

Many areas of NSB-NLON are underlain by buried utilities. Therefore, it will be 
necessary for the field team to exercise a high degree of caution in determining the exact 
location of each test boring done on the site. The NSB-NLON Public Works Department will 
be contacted so that active lines in the site areas can be identified and marked out. No borings 
will be made without prior clearance from Navy Public Works personnel. 

Site workers will use these data to choose apparently safe locations for borings. Atlantic 
will also use metal detectors and pipe locators for site screening. Drilling will proceed carefully 
at shallow depths to avoid rupturing a line that may be present but that was not detected. 

5.10 Engineering Controls and Work Practices 

Engineering controls and work practices specified by both OSHA and USEPA are 
directed primarily toward limiting exposure through application of engineered barriers. These 
requirements apply to practices on Super-fund sites. 
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5.11 Handling Drums and Containers 

Regulations for handling drums and containers are specified by OSHA and will be 
followed by field team personnel as required. 

Handling of drums/containers of unknown materials is not anticipated during this 
investigation. Potential hazards associated with handling such drums include vapor generation, 
fire, explosions, and possible physical injury. Air @al.ity monitoring should be conducted 
around drums using a portable organic vapor meter. However, should it be necessary to move 
drums of unknown materials, the following protocol will be followed. 

Prior to handling of drums, they should be visually inspected to gain information 
regarding their content. The investigation team should look for: 

l symbols or words which indicate that the contents are hazardous, radioactive, 
explosive, corrosive, toxic or flammable 

l signs of deterioration (i.e., rust, corrosion or leaks) 

l signs that drum is under pressure, such as bulging or swelling 

@drumtype 

5.12 Illumination 

Illumination requirements identified by OSHA are directed to work efforts inside 
buildings and/or during non-daylight hours. All field activities planned for NSB-NLON will 
occur outside during daylight hours. 

5.W Sanitation for Temwwary Work Sites 

Sanitary facilities at NSB-NLON will be available at adjacent facilities within existing 
Navy buildings. There will also be a portable toilet at the field off&. 

5.14 Bioloeical Sampling 

Sampling of benthic species is planned for the Thames River. Any boat-related activities 
will be conducted in accordance with applicable state and federal laws and regulations. 

NSB-NLDN HASP -33- MAY 1993 



6.0 f3IGNATURE!3 OF FIELD TEAM MEMBERS AND OBSERVER!3 
-- 

THESITESAFETYPLANHASBEENRECETVEDANDREADBY: 

(Signatures of site investigation team members and observers who have been through site safety 
briefing and have read this Health and Safety Plan.) 

NAME DATE TELEPHONE 

- 
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APPENDIX A 

RECOMMENDED BLOOD TESTS 



RECOMMENDED BLOOD TESTS 

MEDICAL SURVEILLANCE PROGRAM 

lin, total bilirubin (direct 

count (RBC),hemoglobin (HGB), hematocrit or packed cell 
volume (HCT), and desired erythrocyte indices. Reticulocyte 
count may be appropriate if there is a likelihood of exposure 
to hemoiytic chemicals. 

Note: From Occupnonal SaJety and Health Guidance Manualfor Hazardous Waste Site Activities; 
October 1985; DHHS (NIOSH) Publication No. 85-115. 

-r= 
ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 



APPENDIX B 

SAMPLE MEDICAL DATA SHEET FORM 

- 



MEDICAL DATA SHEET 

CONFIDENTIAL 

IHE FOLLOWING INFORhtA~ON IS REQUI3lED 
To DETERMINE YOUR CURRENT MEDICAL STA’lUS DATE 

Paec 1 of 3 

ATLANTIC 
ENP?RONMEN7XL. SER MCES, INC. 



MEDICAL DATA SHEET (can’t) 
Page 2 of 3 =* 

-- 

ATLANTIC 
ENMRONIUE~~ SERMCES, INC. 



MEDICAL DATA SHEET (can’t) 
Paa 3 of 3 

18. Injuris Plca~ Check Any Lnjuriu You Have Had 

0 Ftacturets/Broken Bones 0 Severe ‘Cute 0 Loee of Arm 
0 Back Injury 0 severe Burne 0 Lo68 of Leg 
0 Low Back Pain 
0 None 

[3 Loet Coneciouanees 0 Loss of Finger(a) 
0 Dislocatione 0 Lees of Toe(e) 

0 Other Injury 

19. Check Yes or No. If Yes, Give Details in Blank AFea 
Yes No Details 

a. &ty Tie Los Fmtn Work Past Two years Due to lllncs ! I ! 

b. my Brace or Suppon Worn 

c. Discharged or Disqualified From Amted Servicca for any 
RC9SOO. 

d. h4ilitaty Sewioc - Dates and Lmations 

c. Applied for, or Received Workmen’s Compensation 

f. Been Erpored to Work With Dusts. Radiation. Excessive Noise. 

g. Have You Been Unable to Hold a Job Because of: 

4. Other Medial Rutoar 

Examinatioo. 

I. Do You Smoke - If Yes. Quantity Per Day. 

III. Do You Use Alcoholic Beverages - If Yes. Quantity per Day 

n. Have You X&cd or Traveled Outside the Continental U.S.A. 

ATLANTIC 
ENWRONMENTAL SERMCES, INC. 



APPENDIX C 

ACCIDENT REPORT FORM 



SITE: 

ACCIDENT REPORT FORM 
ACCIDENT REPORT 

Report No. 
PROJECT NO. 

Lacation: 

Date of Report: 

N- and Address of Injured: 

Yeus of service: Tii on Present Job: 

Division/Department 

Preparers Naaw: 

SSN: - - Age: 

Sex: 

Title/Classificatioa: 

Date of Accident Tii: 

Accident Category: Motor Vehicle - - propercY D-w Fire 

- 

- Chemical Exposure Near Miss Other - - 

Severity of Injury or Illinoiss: - Nondisabling - Disabling 

- Medical Treat-t - Fatality 

Amount of Damage: S Property Damaged: 

Estimated Number of Days Away from Job: 

Nature of Injury or Illness: 

CLASSIFICATION OF INJURY: 
. 

- Heat Burns - ColdExposure 

Disloutions - Cbemkd Bums Frostbite 

spmins Radiation Burns Heat Stroke 

Abtasions 

Lacerations 

- Bruises Hat Exhaustion 

- Blisters - concussion 

PUIlCtUfCS - Toxic Respiratory Exposure F8ilWDiZ.G~ 

- Bites 

Toxic Ingestions 

- Toxic Ingestions 

- Dermal Allergy 

Toxic Respiratory 

Part of Body Affected: 

Degree of Disability: 

ATLANTIC 
ENWRONYMENTAL SERVICES, INC. 



ACCIDENT REPORT FORM 
(Continued) 

18. 

cl 
q 
q 
q 

Injuriu: Plase Check Any injuries You Have Had 

F~cturu/Bmkar Bona Cl ScvercCuts 
B&injury 0 Severe Bums 
Low Back Win Cl Loss of Arm, Leg, Fmgtr, Toe 
None 

Lou of consciousnas 
Di&WiOM 
Other Injury 

19. Check Yu or NO. if Yes. Give Dc~ils in Bbnk m 

h. Been 8 Patient in a Hospiul or Sanitarium I 

0. Allergies 11 

ATLANTIC 
ENVIRONMENTAL SEXVICES, INC. 



ACCIDENT REPORT FORM 
(Continued) 

Date Medical Care Was Received: 

Where Medical Care was Received: 

Address (if off-site): 

ACCIDENT LOCATION: 

Causative agent most directly related to accident (Object substance, material, machinery, 
equipment conditions): 

Was weather a factor? 

Unsafe mechanical./physical/environmenta.l condition at time of accident (Be specific): 

Unsafe act by injured and/or others contributing to the accident (Be specific, must be’ 
answered): 

Personal factors (Improper attitude, lack of knowledge of skill, slow reaction, fatigue): 

ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 



ACCIDENT REPORT FORM 
(Continued) 

Level of personal protection equipment required in Site Safety Plan: 

Modifications: 

Was injured using required equipment 

If not, how did actual equipment use differ from plan: 

What can be done to prevent a recurrence of this type of accident (Modification of machine; 
mechanical guaids; correct environment training): 

Detailed narrative description (How did accident occur, why; objects, equipment tools used, 
circumstance assigned duties) (Be specific): 

(Use back of sheet as required) 

Witnesses to accident 

Signature of Preparer 

Signature of Site Leader 

ATLANTIC 
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APPENDIX E 

EMPLOYER’S FIRST REPORT OF INJURY FORM 

J- 



EMPLOYER’S FIRST REPORT OF INJURY 

STANDARD FORM FOR 
EMPLOYER’S FIRST REPORT OF INJURY 

PIcue submit tiir upon in TRIPLICATE 

Bmpbyer 1. Name of Employer 
2. Offsc addrear: No. & St. city/town StAtc 
3. lnsurcd by Name of Company 
4. Give nature of busincas (or article manufactured) 

?me and 
Pbce 

5. Locatton ot plant or place where accuicnt occurred 
ki If injured in a mine, did accident occur on surface, under ground, shaft. drift or mill 

6. Date of injury 19, Day of week Hour of day 
19-a.m. T. 

a.m. p.m. 
7. Date disability began 

- 8. Was injured paid in full for this day 
9. When did you or foreman first know of injury 
10. Name of foreman 

hurd 
P-II 

Il. Name of Injured 
(Fit Name) (Middle Initial) (Last Name) (SW) 

12. Address: No. and St. city/Town SW- 
13. Check (/)Mamkd- Single Wtdowaj Widower-. Divorced-, Male _, Female-; 
14. At3c Did you have onfile employzt certificate or permit 
15. (a) Occupation when injured 

(b) Was this his or her register occupation 
(If not, state in what department or branch of work regularly employed 

16. (a) How long employed by your 0~) Wag- per day S 
17. (a) No. hours worked per day @I Wag= ptrhy S 

(c) No. dayr worked per week (d) Avemge wcekiy earnings S 
(e) If board, lodging, hrcl or other advantages were furnished in addition to wages. give estimated 

value per day, week or month 

tause 18. Machine, tool or thing causing injury 
of 
Injury 

19. Kind of power (hand, foot, electrical. steam. etc.) 
20. Part of machine on which accident occurred 
21. (a) Was safety appliance or regulation provided (b) was it in use at time 
22. Was accident caused by injured’s failure to use or observe safety appliance or regulation 
23. Describe fully how accident occurred, and state what employee was doing when injured 

24. Names and addresses of witnesses 

Nature 25. Nature and location of injury (dcacribe fully exact location of amputations or fractures, nght or leg) 
of 
Injury 

26. Probably length of disability 
27. Has injured retumcd to work If so. date and hour 

At what wage S 
28. At what occupation 
29. (a) Name and address of physician 

(b) Name and address of hospital 

ass Fatal 30. Has injured died If so, give date of death 

Date of this report 

Signed by 

Fii name 

Official Title 

ATLANTIC 
ENVIRONMENTAL SERVICES, INC. 
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APPENDIX G 

SITE DESCRIPTIONS 

P 



- Site desciptions are excerpted from Section 8.0 - Summary and Conclusions of the 

Phase I Remedial Investigation Report dated August 1992. 

-- 



8.0 SUMMARY AND RECOMMENDATIONS 

This section discusses the summary and conclusions of the investigations and evaluations 
at each site. Included are overviews of site background, nature and extent of contamination, and 
health and ecological risk assessment. E3ased on this information, for Step I sites, a 
recommendation is provided for proceeding to Step II, or for no further action. A no further 
action recommendation is based on identification of no significant contamination, exceedances 
of ARARs, and no health and ecological risk. Recommendations to proceed from Step I to Step 
II are based on identification of contaminants above applicable AIWR/TBC values, and where 
health and ecological risks are of concern. ARAR/TBC values are detailed in Section 4.0. 
In some cases, recommendations to proceed from Step I to II are based on the need for further 
delineation of the extent of contamination (e.g., Battery Acid Disposal Area), or to define the 
source of contaminants (e.g., Torpedo Shops). 

Risk estimates for human health effects associated with exposure to potential 
carcinogens are expressed as the lifetime probability of excess cancer associated with the 
given exposure (e.g., a lifetime incremental risk of one in ten thousand). Risks above l.OE 
4 are described here as “generally unacceptable for environmental risks to humans, and 
risks below l.OE6 are described here as generally considered de minimus for environmental 
risk to humans. Risk estimates for human health effects associated with exposure to non- 
carcinogens are evaluated by using the total hazard index ratio. The total hazard index 
ratio is estimated by summariziig the hazard index ratios for each compound. The hazard 
index ratio for a compound is the ratio of its exposure dose to its reference dose. Ratios 
in excess of “1” are viewed here as benchmarks with regard to the potential for chronic, 
generally sublethal, effects. Risk characterization for the ecological risk assessment relies 
upon the toxicity quotient approach as well as on direct observations of conditions in the 
field. These approaches provide an overall “weight of evidence” approach for the 
assessment. The toxicity quotient is the ratio of a compound’s exposure dose to its effects 
level, normally its NOAEL. Values above 1 indicate some potential for environmental 
effects. Values above 10 indicate good potential that greater exposure could result in effects 
based on experimental evidence, and values above 100 indicate effects may be expected 
based on the fact that this represents an exposure level at which effects have been observed 
in other species. In some cases, assessments regarding environmental risk were made by 
directly comparing exposure point concentrations to known toxicity data or developed 
criteria. 
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Step Il sites will now proceed to the Feasibility Study (FS). The Feasibility Study is a 
detailed evaluation of remedial (clean-up) alternatives at each Step II site, including no action. 

The following discussion of summary and recommendations is provided for each site. 
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8.1 Steu I Site 

8.1.1 CBU Drum Storwe Area 

8.1.1.1 Summary 

ckmund: The CBU Drum Storage Area is located in the northern section of NSB- 
NLON, adjacent to the deployed parking lot, and within the Area A Landfill. Twenty-six 55 
gallon drums of waste oil, lube oil, and paint materials were previously located at this site. 

Nature and Extent of Contamination: Seven (7) surface soil samples were collected 
from three sample locations to screen for potential contamination. Low concentrations of VOCs 
and SVOs were detected in the surface soils at this site. However, concentrations were below 
TBC values. Lead exceeded the TBC values for TCLP analysis, and was also slightly above the 
established background concentration at two sample locations. The pesticide DDD was also 
detected at a low concentration, consistent with the past application of pesticides within Area A. 
The chemicals detected at this site are generally consistent with the past storage of oil and 
indicate that a small release may have occurred. 

Health and Ecological Risk Assessment: The low concentrations of chemicals detected 
at this site do not cause a risk with respect to health or ecological impact. 

8.1.1.2 Recommendations 

Supplemental Step I investigations are recommended to determine if Step II 
investigations are necessary or to support a no further action recommendation. 

8.1.2 Rubble Fill at Bunker A-86 

8.1.2.1 Summaw 

Backeround: Bunker A-86 is located on a dirt road off of Wahoo Avenue in the north 
central section of NSB-NLON. Area A Landfill is adjacent to the north, and the NSB-NLON 
hazardous waste storage facility is adjacent to the south. The rubble fill area is located to the 
north of the dirt access road and to the west of the bunker. 

Discarded construction material is present at this site including concrete, asphalt, an 
electric motor, wood and gravel. Chemical containers found at this site included an empty 5 
gallon container of monothanolanine (labelled as corrosive product), an empty 5-gallon container 
of thorite (labelled as non-shrinking compound for patching concrete), and a 55-gallon drum of 
lube oil that was approximately ten percent full. 

Nature and Extent of Contamination: Five (5) surface soil samples were collected for 
analysis from this site from two sample locations to screen for contamination. Solvents 
(trichloroethene, tetmchlorethane) were detected in the l-2 ppb range, below TBC values. One 
sample was analyzed for SVOs and contained elevated concentrations of PAHs, possibly 
indicative of an oil release or combustion by-products. Low concentrations of pesticides (delta- 
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BHC, methoxychlor) were detected which are likely associated with past Area A applications. 
Arsenic was present at a concentration well above background levels at the one sample analyzed 
on a mass weight basis. The concentration of arsenic (127 ppm) was one of the highest detected -* 

compared with all other sites investigated. 

Health and Ecolo&al Risk Assessment: Activity in this area is negligible. However, 
based on the elevated levels of PAHs and arsenic, there could be potential health risks if 
exposures were to occur under some future use condition. 

8.1.2.2 Recommendations 

It is recommended that this site proceed to the Step II phase of the IR program. 
Additional soil sampling and potential ground water monitoring is recommended at this site to 
further characterize the nature and extent of contamination and to conduct a quantitative health 
and environmental risk assessment. 

In the interim, it is recommended that the containers at this site be removed and properly 
disposed. 

8.1.3 Toruedo Shous 

8.1.3.1 Summarv 

Background: The Torpedo Shops are located in the northern portion of NSB-NLON on 
the north side of Triton Avenue. The two buildings onsite (Nos. 325 and 450) are torpedo 
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overhaul/assembly facilities. These facilities .were connected to an onsite septic system 
leachfield until 1983, when they were connected to municipal sewers. A variety of fuels, 
solvents and petroleum products ate used in these buildings. Direct disposal of these wastes to 
the septic system was reported not to be a routine practice, although sporadic, inadvertent 
chemical discharges to the subsurface septic system is of concern. 

Nature and Extent of Contaminatioa: Nine surface soil samples and three ground 
water samples were collected and analyzed to screen for potential contamination at the former 
subsurface septic systemsLow concentrations of VOCs and SVOs were detected in the north and 
south septic systems. Only one detection of benzene (4 ppb), was slightly above the TBC value 
of 1 ppb. Antimony exceeded background levels at the majority of sample locations in the south 
septic system, and silver was present close to or above background levels at the same sample 
locations. It is possible that the elevated antimony and silver are associated with a by-product 
of the torpedo overhaul process which occurred in Building 325. PCB was detected at 600 ppb 
(below TBC values) in a soil sample from the north septic system. DDE was detected at 210 
ppb in a soil sample from the south septic system. The source of the PCB and DDE is 
unknown. 

No primary drinking water standards were exceeded in the three ground water samples 
for VOCs or metals. No SVOs, pesticides/PCBs were detected in the ground water. Several 
VOCs were detected in the overburden ground water in the south septic system. These included 
1 ,l ,1 trichloroethane (42 ppb), I,1 dichloroethene (30 ppb), and 1,l dichloroethane (1 ppb), 
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Y- 
which were present blow applicable drinking water standards. Because the soil gas survey and 
subsurface soil sampling within the septic leaching field did not indicate the presence of 
sigticant levels of VOCs, the presence of these solvents in the ground water suggest the 
potential for an undefined source. It is possible that the source of these solvents is upgradient 
of this location, in the vicinity of the Torpedo Shop buildings. The former hazardous waste 
sump, Otto fuel storage tanks, and drum storage are possible sources. Also, due to the density 
of these solvents, higher concentrations may be present in the bedrock aquifer. Antimony 
exceeded the USEPA health advisory standard in the ground water (south septic system) by over 
20 times. This correlates with the elevated levels of antimony detected in the soils at this site. 
Because the antimony was present in the upgxadient soil sample (7MWl), but not necessarily 
a background sample, it is unclear if the antimony in the soil/ ground water is related to septic 
system discharges. 

Health and Ecoloeical Risk Assessment: The potential exposure scenario relates to 
utility repairs/installations within the former septic system area. Based on the relatively low 
levels of chemicals present at the site, and the health risk calculations made for utility workers 
at other sites (Area A Landfill, Lower Subase), the health risks associated with this exposure 
scenario are qualitatively predicted to be negligible. Based on the lack of potable water supply 
wells for existing and projected future land use in the area, there is no exposure, therefore, no 
human health risks are associated with the chemical constituents in the ground water. The site 
is developed, therefore there are no significant ecological risks. 

8.1.3.2 Recommendations 

It is recommended that this site proceed to the Step II phase of the IR program. Further 
soil and ground water investigation is recommended at this site to define the source, nature and 
extent of VOC contamination, and to further address the elevated antimony at this site. No 
further action is required relative to the septic systems, except as they may relate to the 
antimony issue. The testing will be in the vicinity of the buildings and at the Otto fuel sump. 

8.1.4 Goss Cove Landfill 

8.1.4.1 Summary 

Backwound: The Goss Cove Landfill site is located in the southwest portion of NSB- 

NLON, adjacent to the Thames River. The Nautilus Museum and a paved parking lot are 
constructed directly over the former landfill. The Nautilus Museum is a submarine museum 
operated by the Navy and open to the public. 

The landfill reportedly operated from 1946 until 1957 and filled in the northern portion 
of Goss Cove. The southern portion of Goss Cove remains. Incinerator ash, inert rubble, and 
potentially other unknown materials were disposed at the site. 

Nature and Extent of Contamination: A radiation, geophysical, and soil gas survey 
were conducted. No radiation above background was detected. The geophysical survey 
identified several suspected buried metal objects, which were avoided during drilling operations. 
The soil gas survey assisted in defining elevated VOCs in several areas. 
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Seven subsurface soil samples, four ground water and one surface water sample were 
collected and analyzed to screen for potential contamination. 

The subsurface test boring program indicated that ‘landfill material consisted of sand and 
gravel with small quantities of brick, glass, ash, wood, and metal. Minor oil stains or sheens 
were observed in approximately one-half of the borings, indicating some petroleum 
disposal/spills took place. 

VOCs were detected in five of seven soil samples. Xylene was the most prevalent 
constituent, detected in four samples, indicative of a petroleum product. Trichloroethene and 
tettachlorethene were detected in one soil sample each. Petroleum hydrocarbons (benzene, 
toluene), and tetrachlorethene were detected above TBC values in one soil sample each. 

SVOs, predominantly PAHs, were detected at all seven subsurface soil samples, several 
at relatively high levels. The PAHs are likely associated with the disposal of incinerator ash and 
potentially associated with the presence of petroleum hydrocarbons. 

PCBs or pesticides (predominantly DDT, DDD and DDE) were present individually at 
all sample locations. All concentrations were below TBC values except for DDT at one sample 
location. The presence of PCBs and pesticides are likely associated with past landfill disposal. 

Many inorganic constituents exceeded established background levels, and exceed TBC 
values based on TCLP analysis. Arsenic, cadmium, chromium, and lead exceed both 
background levels and TCLP TBC values. Mercury consistently exceeded background levels 
at most sample locations. Elevated metals are anticipated to be related to past landfilling 
activities and, potentially, battery related disposal (lead/cadmium). 

The highest levels of VOCs in the ground water were detected in the two downgradient 
wells. Vinyl chloride or benzene were present individually in the ground water at a 
downgradient well above ARAR values. Petroleum hydrocarbons detected (which were detected 
in subsurface soils) included benzene, toluene, ethylbenzene, and xylene; trichloroethene and 
tetrachlorethene were not present in the ground water. Low levels of SVOs are present in the 
ground water, primarily the more soluble PAHs, including naphthalene. Naphthalene exceeded 
the TBC values (USEPA Health Advisory) in a downgradient monitoring well. 

Barium exceeded the primary MCL at one well; secondary MCLs were exceeded in all 
wells for sodium, iron, and manganese. The sodium is related to the brackish water conditions. 

Gross alpha and/or gross beta radiation screening values were exceeded in two ground 
water monitoring wells within the landfill. These elevated readings could be the result of 
natutally occurring radioisotopes, but further analysis is required for confirmation. 

The one surface water sample collected in the Thames River adjacent to the site did not 
contain VOCs, SVOs, pesticides or PCBs. Inorganic constituent values appear consistent with 
brackish water. Copper was present above water quality standards. 
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In summary, the levels of VOCs and SVOs in the subsurface soils are having some 
impact on ground water quality (some slightly above ARARs/TBCs), but overall the 
concentrations are relatively low. The elevated inorganics in soils, principally arsenic, 
cadmium, chromium, lead and mercury, are not adversely impacting ground water quality. 

Health and Ecolopical Risk Assessment: Future construction and excavation activities 
in the parking lot could result in some risk to workers, if proper health and safety procedures 
are not followed. There is some potential that vapors from within the landfill could enter the 
museum building, however, this possibility has not been fully investigated. There is also a 
possibility that children could come in contact with sediments in Goss Cove. At present there 
are no data on the level of contaminants in these sediments. 

Although ground water quality exceeded drinking water standards, no drinking water 
wells are within the affected area, nor could they be due to the proximity to the brackish Thames 
River. 

Ground water from Goss Cove Landfill discharges to the Thames River. Based on the 
data presented in this report, a qualitative assessment indicates that contaminant concentrations 
in ground water at these sites are expected to be below water quality criteria after further 
dilution in ground water, attenuation due to adsorption to soils, and dilution in the Thames River 
estuary. Risks to aquatic life due to contaminants in ground water discharge from the site are 
also expected to be low. 

a--- 
8.1.4.2 RecommendationS 

It is recommended that this site proceed to the Step II phase of the IR program. 
Specifically, the following recommendations are provided. 

1. Specific worker health and safety provisions are recommended for all future 
subgrade construction projects at the site. Prior to construction in specific 
areas, further subsurface investigation should be conducted to characterize the 
quality/ disposal and health and safety requirements of the material to be 
encountered. It should be noted that some utility reconstruction is being 
designed. 

2. The geophysical survey indicated the presence of buried metal objects at 
three locations as specified in Section 4.0. Any future planned construction 
near these areas should include exploratory excavation in these areas to 
identify construction health and safety requirements. 

3. It is recommended that several borings/soil analyses be conducted in the area 
closer to the Nautilus Museum and remaining Goss Cove. This should be 
performed in conjunction with indoor air quality measurements within the 
Nautilus Museum building to assess potential health risks. 

4. A quantitative health and environmental risk assessment of the potential 
impact of the site on the Thames River should be conducted to verify the 
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qualitative assessment that impacts appear negligible. This would include 
surface water samples at low tide (ground water discharge) conditions, 
sediment sampling, and biota survey/sampling along the Thames River and 
Goss Cove shoreline. 

e 

5. Conduct another ground water sampling and analysis round for TCL organics 
and TAL inorganics to confii the analytical results. Also, perform specific 
radiological isotope ground water analysis to determine the source of the 
radiological constituents (natural or otherwise). 

8.1.5 W 

8.1.5.1 Summarv 

Background: The Over Bank Disposal Area Northeast (OBDANE) site is located in a 
heavily wooded area on the edge of a ravine northwest of Area A Landfti, and south of the 
Torpedo Shops. Inspections of this site have indicated the presence of several empty fiber drums 
in this area. No visual staining or stressed vegetation was observed. 

Nature and Extent of Contaminatioa: Five (5) surface soil samples were collected for 
analysis from this site, from two sample locations, to screen for potential releases at this site. 
One surface soil sample contained tetrachlorethene at 2 ppb, below the TBC value. No SVOs, 
PCBs, or pesticides were present. No inorganic compounds exceeded established background 
levels or TBC levels based on TCLP analysis. 

Health and Ecolo&al Risk Assessment: This site appears to pose a negligible risk 
based on the lack of activity and the low concentration of chemicals. 

8.1.5.2 jbcommendatio~ 

Supplemental Step I investigations are recommended to determine if Step II 
investigations are necessary or to support a no further action recommendation. 

8.1.6 Spent Acid Storage and Disnosal Area 

8.1.6.1 Summary 

Backmound: This site is located in the southeastern section of NSB-NLON, between 
the southern side of Buildings 409 and 410. A 4’ x 4’ x 12’ long rubber-coated underground 
tank was used for temporary storage of waste battery acid around World War II. The tank top 
is still visible, but has been filled with earth and capped with concrete. 

Nature and &@ent of Contamination: Seven subsurface soil samples were collected 
to screen for potential release of battery acids from the subsurface tank. High levels of lead 
were present in six of seven soil samples based on TCLP analysis. Four samples are classified 
as a RCRA hazardous waste due to the lead concentrations. These samples were collected at 
the O-4 foot depth interval. Several soil samples also had low pH values. The elevated levels 
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of lead and low pH values substantiate that a release of battery acid likely occurred. The present 
level of subsurface investigation has not defined the extent and degree of contamination. 

Health and Ecoloeical Riik Assessment: The area between Buildings 409 and 410 is 
scheduled for construction of a new building. There. may be some risk to construction or utility 
maintenance personnel associated with contact with contaminated subsurface soils if they do not 
follow appropriate health and safety procedures. Based on similar levels of lead at DRMO, and 
the resulting risk for construction workers (Hazardous Waste Storage Building Construction), 
the risks at this site to unprotected construction workers could be above acceptable levels. The 
site is developed, therefore, there are no significant ecological risks. 

8.1.6.2 JZecommendatio~ 

It is recommended that this site proceed to the Step II phase of the IR program. Further 
subsurface soil investigation is recommended to characterize the extent of contamination in this 
area for possible remediation. A ground water quality investigation is also recommended to 
assess potential lead contamination, particularly in tight of the low soil pH values, which may 
tend to make the lead more mobile. Should construction in the area be required, appropriate 
worker health and safety procedures should be developed. 

8.1.7 Former Gasoline Station 

8.1.7.1 Summarv 

Background: The former gasoline station site is located in the roadway and parking area 
just south of Building 164 (Dealey Center). The gasoline station operated from 1940 to the early 
1960s. Several underground gasoline tanks and a waste oil tank existed onsite. 

Nature and Extent of Contamination: The geophysical investigation identified the 
potential presence of one underground gas tank which appears to remain on the site. The soil 
gas survey did not detect the presence of significant VOC constituents, although organic vapor 
field measurements of subsurface soil samples indicated levels above background. 

Five subsurface soil samples were collected from five test borings to screen for potential 
releases from the former gasoline station. Only one soil sample, located adjacent to the 
identified gas tank, contained VOCs. Trichloroethene and benzene were detected below TBC 
values. No metals exceeded established background concentrations, although three soil samples 
contained arsenic exceeding the TBC value based on TCLP analysis. The arsenic TCLP results 
do not appear significant, as arsenic concentrations do not exceed background values based on 
mass weight analysis. 

Health and m: No risks are identified under existing 
conditions based on available data. Appropriate health and safety precautions should be followed 
during tank removal to confum that no contamination is present. The site is developed, 
therefore, there are no significant ecological risks. 
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8.1.7.2 Recommendationq . 

It is not recommended that this site proceed to the Step II phase of the II% program. 
However, it is unlikely that the potentially identified underground gasoline tank was abandoned 
in accordance with current requirements (e.g., cleaning/filling with inert material). It is 
recommended that the tank be removed, and at the time of removal, confirmation soil samples 
be collected from the tank grave. Samples should be collected from excavation sidewalls, at 
a depth just below the tank bottom and at the depth of the ground water table interface. 
If no contamination is identified at that time, then no further action would be recommended at 
this site. If contamination is detected, corrective actions should be taken in accordance with 
the underground storage tank regulations. 

8.2 SteD II Sites 

8.2.1 AreaG/oBD_A 

8.2.1.1 Summarv 

Backeround: The Area A Landfill is located in the northeastern and north-central 
section of NSB-NLON. It is approximately seven acres in size. Access is via a dirt road off 
Wahoo Avenue. The Area A Landfill is a relatively flat area bordered by a steep, wooded 
hillside that rises to the south, a steep wooded ravine to the west, and the Area A Wetland to 
the north. Aerial photographs show that the landfil appears to have extended east along the 
wetland to as far as the present position of the tennis courts. Runoff from the landfill drains as 
overland flow north into the Area A Wetland, which subsequently discharges to the Area A 
downstream watercourses and into the Thames River. . 

The landfill opened sometime before 1957. The base incinerator ceased operating in 
1963, and from 1963 to 1973 all wastes were disposed in the landfii unburned. During this 
time, all non-salvageable materials generated by the submarines and base operations were 
disposed in the Area A Landfill. 

Landfilling operations ceased in 1973. After closure, a concrete pad was constructed in 
the southwest portion of the landfill for above ground storage of industrial wastes. At the time 
of the IAS survey, 42 steel drums, 87 transformers (mineral and PCB), and 60 to 80 electric 
switches were stored on the pad. Two transformers and several electrical switches were leaking. 
Past leakage of oil was also evident. Most drums were stacked on wooden pallets and those 
having PCB labels were covered and bound with plastic sheeting. All of these materials have 
since been properly disposed offsite. 

Sand bags and contractors’ supplies and equipment have, in recent years, been stored 
over the former landfill. Several transformers, removed underground storage tanks, crane 
weights, and other equipment ate stored on the concrete pad in the southwest portion of the 
landfill. The specific items stored in this area vary. The remainder of the landfill is not paved. 

The construction of a paved parking lot on the southeast end of the Area A Landfill was 
planned, but has been delayed indefinitely. 
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The Ama A Wetland abuts the north side of the landfill and is approximately 30 acres 
in size. The maximum wetland sediment thickness is approximately 35 feet, based on boring 
information. Until 1957, this portion of the site was undeveloped, wooded land. In 1957, 
dredge spoils from the Thames River were pumped to this area and contained within an earthen 
dike that extends from the Area A Landfill to the south side of the Weapons Storage Area. 
Atlantic learned during the course of this study that, previously, pesticide “bricks” were placed 
on the wetland ice during winter and allowed to melt and discharge into the wetland for 
mosquito control. 

Several construction projects are planned for the Weapons Storage Facility at the north 
end of the Area A Wetland. The facility was constructed partially on the dredged fill material 
and settlement has occurred in several areas. Routine maintenance and security improvements 
that are planned include grouting and waterproofmg bunkers, repaving roads, and the installation 
of culverts and regrading associated with these activities. The Navy also plans to build more 
magazines and bunkers in this area within ten years. 

The Area A Downstream Watercourses drain the Area A Landfill and Wetland and 
ultimately flow into the Thames River. The Area A Downstream Watercourses include North 
Lake and several small streams which discharge from Area A and the Torpedo Shop and 
ultimately discharge to the Thames River. 

Ground water also discharges from Area A to a small wetland at the base of the dike and 
the Over Bank Disposal Area site. A stream flows from this wetland west toward North Lake, 
a recreational swimming area for Navy officers. Under normal flow conditions, the stream 
enters a culvert which bypasses the pond and discharges to a stream below the outfall of the 
pond. This stream flows west under Shark Boulevard and through the golf course to the Thames 
River. There is a manhole adjacent to North Lake, that connects to another pipe, which was 
designed to discharge overflow water from North Lake. Under substantial runoff conditions, 
however, it is possible that some water discharges to the pond from this stream. 

Further development is not planned for this area. 

The Over Bank D~SDO& Area (OBDAl is located on the slope of the dike below and 
adjacent to the Area A Landfti. A small wetland exists at the base of the dike. 

This area was a disposal site after the earthen dike was constructed in 1957. In 1982, 
it was the finding of the previous studies that the material had been there for many years and 
included 30 partially covered 200-gallon metal fuel tanks and scrap lumber. 

Atlantic personnel inspected the site in September 1988, and observed approximately 30 
empty, unlabeled 200-gallon tanks, old creosote telephone poles, several empty unlabeled 55- 
gallon drums, and rolls of wire. Bright orange, organic sediments were observed in the water 
discharging from the base of the dike embankment, apparently leachate from the landfill. 

Area A Landfill - Nature and Extent of Soil Contamination: A radiation, geophysical 
and soil gas surveys were conducted. No radiation above background was detected. The 
geophysical survey identified several suspected buried metal objects, which were avoided during 
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drilling operations. .The soil gas survey detected VOCs, predominantly petroleum hydrocarbons, 
in the deployed parking area. 

I 

VOC concentrations in the subsurface soil within Area A Landfill are generally low. No 
TBC values for VOCs in soil samples were exceeded. One surface soil sample collected near 
the concrete storage pad did contain elevated levels of petroleum hydrocarbons. svos, 
principally PAHs, were detected at relatively low levels in some of the landfill subsurface soil 
samples. The results of the SVOs analyses at Area A Landfill are significantly lower than at 
the DRMO and Goss Cove former landfill sites, The organic results, in general, do not indicate 
significant disposal of organic chemicals within the Area A Landfill. 

No PCBs were detected in the subsurface soils within Atea A Landfill. One surface soil 
sample contained PCBs above the TBC concentration of 10,000 ppb. This soil sample was 
collected adjacent to the concrete storage pad where drum storage, PCB transformers, and 
electric switches were once stored. The potential extent of the PCBs in this area was not defined 
based on the two surface soil sample locations. 

Pesticides were detected at three subsurface sample locations (2LMW7S, 2LMWSS, and 
2LMWlSS) at Area A Landfill. DDTR were detected at these locations at relatively low 
concentrations and are below TBC values. The DDT was present above the ‘IX value of 500 
ppb at one surface soil sample near the concrete storage pad. 

Out of the 12 subsurface samples analyzed by TCLP analysis procedures, ten contained 
one or more metals exceeding TBC values. Metals exceeding TBC values included arsenic, 
cadmium, lead, and selenium. TCLP hazardous waste characteristic values were not exceeded 
for any samples. Some inorganic constituents exceeded established background levels based on 
mass weight analysis, including beryllium, cadmium, lead, and mercury. Other metals 
exceeding background levels included copper, nickel and boron. The majority of these elevated 
metals are likely related to a past landfil disposal. 

The lead and cadmium values are generally low, and are not indicative of the existence 
of a significant source such as the repotted historical battery acid disposal in this area. Levels 
of cadmium, and particularly lead, were much higher at the Former Acid Storage and Disposal 
Site and DRMO, where battery acid storage tanks existed. 

Area A Wetland - Nature and Extent of Soil and Sediment Contamination: VOC 
concentrations in the subsurface soil and sediment within Area A Wetland are in the low to 
moderate range. VOCs are generally spatially distributed throughout the wetland area and 
generally present at uniform concentrations with depth. This is consistent with the origin of the 
sediments, from the Thames River dredge materials, deposited in the wetland. VOC TBCs 
exceeded included benzene (one sample), trichloroethene (three samples) and tetrachloroethene 
(four samples). The source of the VOCs in the wetlands subsurface soils would appear to be 
associated with sediments originally contained from the Thames River, and/or absorption of 
ground water chemicals onto the sediments. The origin of the VOCs in the sediments could be 
from several sources, including those mentioned above, runoff from the Weapons Center, and 
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general urban runoff. The samples collected near the landfil did not contain any VOCs above 
TBC values. 

SVOs, principally PAHs, were detected at generally low levels in most of the wetland 
sediment and subsurface samples. Overall SVO concentrations were slightly higher in the O-2 
and lo-22 feet reporting intervals, although this may be attributable to the smaller number of 
samples collected in the 2-10 foot interval. The highest concentration of SVOs was detected 
within a drainage swale at a stormwater discharge location of the Weapons Center. The 
Verification Study sediment sampling of another stormwater culvett discharge location near the 
Weapons Center also indicated the presence of PAHs. Sediment samples recently collected from 
the Thames River also contain low levels of PAHs, consistent with the levels in the Area A 
Wetland. 

PCBs (Arochlor 1260) were detected at two sample locations, but were below the TBC 
value. The source of the PCBs in the wetland near the landfii appears related to transport of 
contaminated surface soils from Area A Landfill. The source of the PCBs detected at the 
Weapons Center is unknown. 

Pesticides (DDTR) were detected at five sample locations in the O-2 foot repotting 
interval. Based on detection in the O-2 foot interval, these appear to be related to the past 
reported surface application of pesticides at the wetland area. The pesticide detections were less 
frequent and the concentrations much less than for the samples from the Area A downstream 
watercourses. This may be related to the potential for higher concentration of pesticides present 
at locations not sampled (pesticide bricks were reportedly applied at point locations), and/or due 
to compositing of the samples. This may be supported by previous sediment sampling conducted 
within the wetland near its outlet and at an upgradient location (east side), which contained 
DDTR in the 17,000 ppb range. Alternatively, it could indicate more substantial application 
of pesticides in the downstream watercourse area. 

In general, metal concentrations within the wetland subsurface soil and sediment samples 
were low. A total of 35 soil and sediment samples were collected within the wetland proper, 
with the remainder collected at adjacent locations. Several samples contained slightly elevated 
levels of lead (7), mercury (3), cadmium (1), and silver (2). Several samples exceeded TBC 
values based on TCLP extraction procedure. These included arsenic, cadmium, chromium, lead, 
selenium, and silver. Only two samples had metal values (lead, silver) which exceeded both 
established background concentrations and TBC values based on TCLP analysis. The elevated 
metals are likely associated with the origin of the sediment from the Thames River. Cyanide 
was detected at the drainage outlet from the Weapons Center. The previous Verification Study 
also reported cyanide at another surface water discharge location from the Weapons Center. 
These detections of cyanide, and the elevated PAPIs, suggest a possible source of contaminants 
at the Weapons Center. The elevated levels of cyanide and PAHs suggest that spent Otto fuel 
may be the cause of this contamination, however, the specific source is unknown. 

Area A DownstreamlOBDA - Nature and Extent of Soil and Sediment 
Contamination: The subsurface soil samples were collected at well locations which were in 
wooded undeveloped areas where no past disposal was reported or apparent. The exception was 
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3MWl2S, which was located adjacent to the wetland at the Over Bank Disposal Area, where 
past disposal is evident. 

ul 
Trichloroethene (24 ppb) and tetrachloroethene (58 pp) were detected at a subsurface soil 

sample location near North Lake, both of which are above TBC values of 5 ppb. Low levels 
of toluene and 1,l -dichloroethene were also detected. The source of the solvents detected near 
North Lake is unknown. One possibility is an unconfirmed report from a retired Navy employee 
who stated that there was a past disposal area in this general vicinity. This could not be 
confirmed based on review of aerial photographs and discussions with other Navy personnel. 

No SVO compounds were detected in subsurface soils, except for low levels of phthalates 
at one sample location. Low levels of SVOs, principally PAHs, were present in a subsurface 
soil sample at OBDA, which correlates with SVOs detected in the sediment samples at OBDA. 

No PCBs were detected in the subsurface sample points. Pesticides, DDT and its 
derivatives, were detected in a subsurface soil sample near OBDA and at a sample near North 
Lake. The detection of pesticides at these locations appears related to past pesticide application 
in Area A. No significant detections of inorganics were noted in the subsurface soil samples. 

Twenty-three sediment samples were collected for analysis from the OBDA wetland, the 
Area A downstream watercourses and associated ponds, and North Lake. The purpose of the 
sediment sampling and analysis programs was to assess the extent of sediment contamination 
(principally pesticides) within this area, due to past application and sediment transport from 
potential source areas. Previous analysis of sediments in this area indicated the presence of 
pesticides and metals. * 

No VOCs were detected above TBC values for samples collected. At sample locations 
near the outlet of Area A wetland, low levels of VOCs (methylene chloride, trichloroethene) 
were detected, indicating some limited migration of VOCs via sediment transport from Area A 
wetland. Within OBDA, all sediment samples contained low levels of VOCs, but below TBC 
values. VOCs detected include methylene chloride, 2-butanone (methyl ethyl ketone), 
tetrachloroethene, toluene, ethylbenzene, and xylene. This indicates that some past releases of 
solvents and petroleum hydrocarbons occurred at the OBDA site. These VOCs could also be 
partially attributable to adsorption of chemicals to the sediments from ground water. Low to 
moderate levels of SVOs were detected in most sediment samples. 

The only detection of PCBs was at 2DSDl2, which is at the outlet of the downstream 
watercourse, at the Thames River, adjacent to DRMO. Based on the elevated levels of PCBs 
at the DRMO site, it appears likely that this is associated with surface water runoff from the 
DRMO site and not Area A. 

Pesticides (DDTR) were detected at moderate to very high concentrations within the Area 
A downstream watercourses and ponds. No pesticides were detected in the North Lake 
sediments. The TBC value was exceeded at ten of the 23 sample locations. The highest 
concentrations were detected in the two ponds below the Area A dike, and within the OBDA 
sediments. Based on these concentrations being much higher than those found within Area A = 
wetland, this may be due to pesticides application rather than sediment transport. High -w 
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concentrations in these areas suggest that substantial quantities of pesticides were applied in this 
area. Lower concentrations downstream of these areas and extending to the Thames River are 
likely attributable to sediment transport from the higher concentration areas. The data indicates 
that some ongoing migrations of pesticides, due to sediment transport, to the Thames River is 
occurring from the pond source areas. 

Several metals were detected above established background levels. These occurred in 
samples closest to the Area A wetland area. They included beryllium, cadmium, lead, selenium, 
zinc and boron. Cadmium was not detected above background levels in the Area A wetland 
sediments, therefore, the cadmium source does not appear to be related to sediment transport 
from the wetland. No metals were detected above background levels in North Lake sediments. 

Ten sediment samples were collected from the OBDA area. Sediment samples contained 
metals above established background levels for cadmium (3), iron (2), lead (4), selenium (2), 
and zinc (2). Cadmium results based on TCLP analysis correlated with mass weight analysis 
for two samples. TCLP analysis detected no lead. The elevated iron concentration may 
partially explain the rust colored leachate that is visible in this wetland area and within the 
stream bed. The lead and cadmium may suggest battery/battery acid disposal in this area, which 
were the highest concentrations recorded throughout Area A. Alternately, it could be related 
to the cadmium present in the ground water at this location, and adsorption onto the sediments 
as it discharges to OBDA. 

Area A - Nature and Extent of Ground Water Contamination: Twenty-eight ground 
water monitoring wells were installed and sampled within Area A, which includes the landfill, 
wetland, and downstream areas. Eleven were water table overburden wells and 17 wells were 
installed and screened in the bedrock aquifer. . 

VOCs were detected in only six of 28 monitoring wells within Area A. Of the six, only 
three locations exceeded TBC/A&XR values for drinking water. The solvent trichloroethene was 
detected above drinking water standards (ARARs) at 2LMW13D (10 ppb) at the west end of the 
landfill, and 2DMWl6D (17 ppb) upgradient of North Lake. These are both bedrock wells. 
This suggests a low concentration plume of solvents within the bedrock aquifer extending from 
the western portion of the former landfill downgradient to the North Lake area. The ground 
water does not appear to discharge to North Lake, based on the vertical head gradient 
information at 2DMWl6S&D. The plume appears to be fairly narrow, as no solvents were 
detected in the Area A downstream wells to the north. This is supported by review of the 
ground water specific conductivity data which is used as a landfill leachate indicator. Solvents 
were not detected in downgradient well 3MWl2D (OBDA), suggesting preferred fracture flow 
is occurring in the bedrock aquifer. However, this does not correlate with the cadmium data, 
which indicated elevated levels of cadmium at 2LMWl3S and 3MW12D. The downgradient 
extent of the solvent plume is undefined, which is flowing in a westerly direction. Benzene was 
detected at 10 ppb, above drinking water standards (5 ppb) at 2LMWlSS, which may be related 
to the parked vehicles in this area; it was not detected in any other well in Area A. 

Overall, the VOC concentrations for those wells where detected are low, given the 
historical use of Area A as a landfii. Although drinking water AIWR/TBC values are exceeded 
in three wells, the results do not indicate any significant ongoing release of VOC contaminants. 
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Based on the soil gas and subsurface soil data, low levels of petroleum hydrocarbons and 
’ solvents are present throughout much of the Area A landfill area. This suggests a generally 

uniform-low level of soil contamination within the landfill, and no substantial source area. The 
deployed parking area and adjacent area to the east (also used for automobile stomge/parking) 
exhibited the most uniform level of petroleum hydrocarbons based on soil gas data. 

PCB was detected in the ground water at one location within the landfill. The 
concentration exceeded its solubility and further sampling of the well would be required for 
confirmation of the result. 

Cadmium was the only inorganic compound which exceeded primary drinking water 
standards (ARARs) within Area A. Cadmium was also detected in one instance above dtinking 
water standards at a residential well located east of Area A. Cadmium was detected above the 
5 ppb drinking water standard at 2LMWlSD (7.2 ppb), 2WMW3D (7.7 ppb), 2WMW5S (6.4 
ppb), 2WMW3S (10.6 ppb), 2LMWlSS (29.1 ppb), 2LMW13D (44.8 ppb), and 3MWl2D (16 
ppb). The source of these elevated levels of cadmium may be related to soils within the landfill 
and, possibly, OBDA. However, cadmium soil concentrations in the landfill only exceeded 
established background levels at one sample location (2LMWSS). It is possible that higher 
concentrations of cadmium exist in the landfill, at locations other than the sample points. 
Dissolved cadmium levels in Area A ground water may be partially attributable to low pH values 
for some wells. The upward ground water vertical head gradient within most of the landfti 
should minimize the transport of cadmium to the bedrock aquifer from an apparent landfill 
source. However, at bedrock well 2LMW13D, where there is a strong upward vertical head, 
the cadmium is present in the bedrock system, from a source either upgradient within the 
landfill, or another unknown upgradient source. The former Weapons Center is upgradient of 
this area along Wahoo Avenue, however, the lack of elevated levels of cadmium in other nearby 
bedrock wells (2LMW9D, 2IMW17D, and 2LMWl4D) does not strongly support an offsite 
source, but rather a landfill source. 

=d 

The overburden ground water flow along the central and eastern portion of the landfill 
is toward the wetland, and along the western portion of the landfill to the northwest, down the 
Area A downstream watercourse valley. Therefore, the cadmium ground water contamination 
appears confined to the landfill and the OBDA area. Cadmium was only detected in well 
3MW2D in the OBDA, suggesting a potential confined plume to the northwest although, due to 
preferred bedrock flow patterns, other wells may not have intercepted the cadmium and, 
therefore, the cadmium plume may be undefined. 

Of importance to this study is the direction of bedrock ground water flow in this area, 
due to the detection of cadmium in several offsite residential wells to the east of Route 12. 
Inspection of the bedrock ground water contour map indicates that the residential wells along 
Route 12, Baldwin Hill Road and North Pleasant Valley Road are upgradient of Area A, and 
would not be affected by conditions at the site. Most of these wells had bedrock ground water 
elevations substantially higher than wells containing cadmium in Area A (2WMW3D, elevation 
76 feet). However, residential wells near the NSB-NLON east gate, southeast of Area A, had 
bedrock water elevations (75-80’) in the same range as 2WMW3D, the closest bedrock well in 
Area A. Therefore, based on the available data, it is indeterminate if these wells are upgradient 
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or downgradient of the western portion of the Area A Landfill, however, cadmium does not 
exceed drinking water standards in these wells. 

Iron and manganese exceeded secondary drinking water standards in many Area A wells. 
The results for 2WMWID and 2WMW2D (upgradient wells) and the residential well analytical 
results were much lower for iron and manganese, which indicates a source of these inorganics 
within the Area A landfill material and wetland sediments. 

Radiological screening parameters were exceeded in nine of the 20 samples. These 
occurred at three within the landfill area; one near the Weapons Center; and four within the 
Area A downstream area. These elevated readings could be the result of naturally occurring 
radioisotopes which do not meet the gross screening criteria. Further sampling and analysis is 
required for confirmation. 

Residential Well Analvtical Resultt~: A residential well sampling and analysis program 
was conducted to assess ground water quality in offsite areas near Area A. 

,- 

The frost round sampling indicated low levels of chloromethane, methylene chloride, and 
xylene at OSW15 (16 Sleepy Hollow), but below drinking water standards. This well was 
resampled for VOCs in the second round and none were detected. The fast sampling round 
indicated the presence of cadmium at OSW6 (1458 Route 12) above primary drinking water 
standards (10 ppb) at a concentration of 26.3 ppb. Other compounds (iron, manganese, 
aluminum and sodium) were detected in other wells which exceeded secondary drinking water 
standards, and are attributable to natural ground water conditions. \ 

Due to the presence of cadmium, second and third sampling rounds were conducted to 
expand the sampling program to areas east of Area A on Route 12, North Pleasant Valley Road, 
and Baldwin Hill Road. The second and third sampling rounds did not detect any metals above 
primary drinking water standards. Also, cadmium was not detected at 1458 Route 12, where 
it was previously present. Cadmium was detected at low levels at five of 13 wells sampled in 
the 2.1-3.1 ppb range, below the 10 ppb standard. As previously discussed, an assessment of 
the ground water hydrogeology of this area indicates that the presence of cadmium in the offsite 
residential wells is not attributable to the detection of cadmium within Area A at NSB-NLON, 
with the possible exception of well OS25 to the southeast, which contained cadmium below 
standards, but could be downgradient of Area A Landfill. 

The cadmium detected within the residential sample area appears to be a natural 
background concentration in the ground water. A further round of residential well sampling is 
planned to further confirm the analytical results. 

Boron was found in all residential wells above the TBC value of 600 ppb, which is 
based on an EPA health advisory. Concentrations of boron ranged from 770 to 2,000 ppb. 
The source of this boron is unknown. 

Nature and Extent of Area A Surface Water Contamination: Fifteen surface water 
samples were collected within Area A, including the wetland, downstream areas and Thames 
River. These samples were collected to assess the surface water quality. 
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Low levels of VOCs were detected at several sampling points 2DSW5,2DSW7,2DSWS, 
2DSWl2, and 2DSWl3. Except for one sample, constituents detected are petroleum 
hydrocarbons and could be associated with runoff. One sample near Triton Avenue contained w 

3 ppb of tetrachlorethene and 2 ppb of styrene. No ARARs or TBCs were exceeded for the 
VOCs. No SVOs were detected at any of the sampling locations. 

No pesticides or PCBs were detected at any of the sampling points except for 2DSW4, 
which contained 1.9 ppb of DDD. This sample is in the area where high levels of DDTR, 
including DDD, were detected in sediments. It is likely that the origin of DDD in thesurface 
water is from the sediments. 

ARARs/TBCs for inorganics were exceeded at several sample locations for cadmium (3 
of 15), copper (15 of 15), iron (11 of 15), lead (I1 of 15), manganese (13 of 15), zinc (14 of 
15), and mercury (1 of 15). These ARABS are based upon in-stream water quality criteria and 
standards to protect aquatic life and may not be appropriate to the wetlands and small drainage 
streams. The presence of iron and manganese in surface water may be a result of the low pH 
and reduced conditions created by the Area A Landfill. Some of the iron and manganese may 
originate.from wastes, however, the majority of what is detected in surface water is probably 
being leached from native soils. Of note are the ARAR exceedances in the Thames River at 
sample locations 2DSW12 for manganese and iron, and at 2DWS13 for manganese. Area A 
upstream surface water samples also contained elevated levels of iron and manganese, whereas 
surface water samples in the Thames River at DRMO and Goss Cove did not contain levels 
above ARARs. The iron standard of 1000 ppb is based on chronic aquatic toxicity water quality 
criteria and the manganese standard is based on water quality criteria for human health risks 
from fish consumption. e 

Copper and zinc, which exceeded water quality criteria or standards, were also detected 
in concentrations above background in soils at the Area A Landfill soils. It is assumed that the 
elevated concentrations originate from the Area A Landfill. 

Cadmium and lead are present above ARARs and levels normally seen in natural surface 
waters and are present both in the Area A wetlands and landfill soils and sediments. The 
presence may be the result of historical disposal activities. However, cadmium and lead were 
also detected in the upgradient sample location (2LSWl) above ARABS. 

Mercury was only detected in one surface water sample (2DSW9). This location 
(adjacent to Triton Road) is immediately downgradient of two sediment sampling locations where 
mercury was found. Although these two sediment mercury concentrations were below 
background, mercury was not detected in any other sediment samples. There was one 
occurrence of mercury above background concentrations in Area A Landfill soils. Mercury is 
rarely found in natural surface waters above 1 ppb. The source of the mercury in sediments is 
not apparent, however, historical disposal in Area A Landfill is possible. However, it is more 
likely that a past release upgradient of sample locations 2DSD7 and 2DSD8 along Triton Road 
occurred. It is noted that sediment sample 7SD1, within a runoff swale from the Torpedo Shop, 
contained no mercury, nor did any other soil or ground water sample at the Torpedo Shop, 
which implies that the Torpedo Shop is not the source. 4 
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All of the radiological results were below AMR screening values. 

Human Health Risk Assessment: Several identified exposure pathways were evaluated 
for Area A. They are listed as follows: 

l Workers repairing utilities within Area A; 

l Weapons Center personnel exposed to fugitive dusts from Area A Landfill; 

l Workers moving pallets within Area A Landfill; 

l Navy personnel exposed to fugitive dust while engaged in recreational 
activities near Area A La&ii; 

l GrotonLedyard residents exposed to fugitive dust from Area A Landfill; 

l Citizens attending car auctions at Area A Landfill; 

l Subase children exploring woods within Area A; 

l Subase children exploring streambeds and Area A Wetland; and 

l Children swimming in North Lake. 

Negligible or de minimus risks were calculated for workers repairing utilities within Area 
A, Weapons Center personnel exposed to fugitive dust, Navy personnel exposed to fugitive dust 
while engaged in recreational activities, citizens attending car auctions, and children swimming 
in North Lake. 

The following exposure scenarios did exhibit risks which fell within the one in one 
hundred thousand to one in one million excess cancer risk range: 

l Workers moving pallets within Area A Landfill (risk due to presence of PCBs 
in landfill surface soils); 

l Subase children exploring woods within Area A (risk due to PCBs in landfill 
surface soils); and 

l Subase children exploring streambeds and Area A Wetland (risk due to 
pesticides in stream sediments). 

Ground water within Area A contains VOCs and cadmium above AR4R and TBC 
drinking water standard/guidance values, indicating a potential health risk if the water were to 
be consumed. No potable water supply wells exist, or are planned by the Navy, in the 
potentially affected downgradient area. The Navy owns the land within the potentially affected 
area. Therefore, under existing and projected future land use conditions, no exposure pathways 
exists for human consumption of degraded ground water. 
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Ecological Risk Assessment: The ecological risk assessment addressed risks to a variety 
of trophic levels in the terrestrial and aquatic food chain in Area A. On the lower level of the 
food chain, risks to plants were low. Plants are unlikely to accumulate organic compounds to 
a great degree. Metals concentrations in soils and sediments were, in general, below levels that 
may adversely affect plants or higher trophic level organisms that feed on plants. However, 
cadmium concentrations in soil samples from the OBDA exceeded recommended levels 
protective of plants and organisms consuming plants. 

Risks to terrestrial organisms due to DDTR in soil were greatest for soil invertebrates 
in the OBDA. The risks to soil invertebrates in the wetland and downstream areas due to 
contaminants were low. 

The assessment indicates that DDTR in sediments of streams and ponds in the 
Downstream Watercourse Area poses a potentially great risk to biota. Organisms with the 
greatest exposure to DDTR contaminated sediments are benthic invertebrates. Frogs am also 
directly exposed to sediment during winter months. Other organisms potentially affected by 
these sediments are fish, if they am present in the ponds. Birds such as ducks, heron, and 
mammals. such as raccoons and otter, may be exposed to DDTR by feeding on contaminated 
aquatic invertebrates and frogs, but this exposure will only account for a small part of their diet 
because they are likely to feed over a much greater geographical area than Area A. 

Higher level organisms in the food chain may be exposed to the DDTR and, to a lesser 
extent, to PAHs bioaccumulated in soil invertebrates. The greatest potential risks are to small 
mammals such as the shrew that consume a diet consisting mainly of soil invertebrates at a rate 
equivalent to their body weight per day. Based on the assumption that they consume only 
contaminated soil invertebrates, there are potential risks to these animals. Risks to herbivorous 
birds and small mammals are much smaller than for the maximally exposed shrew since they 
have much less exposure to DDTR. Based on the low body burdens of DDTR in catbirds 
collected from Area A, risks to birds feeding on soil invertebrates appear to be low. This may 
be because the area they feed in is large in comparison to the portion of the OBDA with elevated 
levels of DDTR in soil. 

The aquatic organisms in Area A at greatest risk are those exposed to elevated levels of 
DDTR in pond and stream sediments in the Downstream Watercourse Area. Therefore, benthic 
invertebrates and possibly frogs are at greatest potential risk. DDTR contaminated sediments 
have been transported by the streams in the downstream portion of Area A to the Thames River. 
However, DDTR concentrations and, therefore, potential risks due to DDTR are much lower 
at the stream outfalls than upstream. 

8.2.1.2 Recommendations 

It is recommended that this site proceed to the Feasibility Study phase to address the 
health and ecological risks identified. Additional data is recommended to be collected concurrent 
with the Feasibility Study to further assess several site conditions for input to the FS. 
Recommendations and data requirements are provided below. 
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Landfill Soilq 

l Further soil sampling is recommended around the Area A concrete pad 
(former hazardous waste storage area) to define the full extent of 
contamination identified in that area. 

Wetland Sediments 

0 Further sediment sampling is recommended in the Area A Wetland to confirm 
the relatively low levels of pesticides detected compared with Area A 
Downstream sediments. Sampling in the pond and open water area near the 
wetland outlet is also recommended. These data are required for the 
Feasibility Study and further ecological assessment. The pond information 
would better allow assessment of risks to biota in these areas and to compare 
measured body burdens of DDTR in frogs from the wetland pond to sediment 
DDTR concentrations. 

Ground Water 

l Conduct another ground water sampling and analysis round for TCL organic 
and TAL inorganic parameters to confinn the analytical results. Also, 
perform specific radiological isotope ground water analysis to determine the 
source of the radiological constituents (natural or otherwise). 

l The extent of VOC and cadmium ground water contamination in Area A 
Downstream should be defined and monitored. 

l Further assessment of the ground water flow direction in the area of the 
southeastern portion of the landfill is required with respect to the homes 
served by private wells near NSB-NLON east gate. This would require the 
installation of additional monitoring wells in this area, and surveying the 
elevation of the- water in the private wells. 

Residential Welk 

l A further investigation of the sources of boron in residential wells is 
recommended. 

Weapons Center 

l Further assessment of the source of elevated levels of cyanide and PAHs 
adjacent to the Weapons Center is recommended. 

North Lake 

l Surface soil sampling around the North Lake area is recommended to 
determine if contamination is present due to past pesticide application in the 
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general area. This is recommended to assure the safety of use of North Lake 
as a recreational area. Continued monitoring of North Lake is recommended 
should the lake remain open for public use. Should the lake remain open, 
access to the downstream watercourse areas should be restricted. 

l Long-term ground water elevation monitoring is recommended in this area 
to better determine ground water flow directions. 

l The overflow pipe from North Lake to the stream which flows to the south 
of North Lake will be eliminated to prevent the possibility of water from 
the stream discharging into North Lake. 

Downstream Watercourses and Pond 

l The ecological assessment was based on a limited number of surficial soil 
samples from the Area A Downstream Watercourse Area. At the time of 
designing the sampling program, it was unknown that DDTR levels would be 
the most elevated in this area. To gain a greater level of confidence in this 
assessment, we recommend additional surficial soil sampling and analysis in 
the downstream watercourse area. 

l Additional information is required on biological conditions in the Area A 
Downstream Watercourses where elevated levels of DDTR were detected in 
pond and stream sediments. No biota sampling was performed in these areas. 
The assessment predicts risks to benthic invertebrates and possibly to frogs in 
these areas. To supplement this assessment with actual field data, additional 
field work is recommended to assess the biological community in the ponds 
and streams where DDTR was detected at elevated levels in sediments. 

-4 

Thames River 

l Pesticides are being transported to the Thames River. Although the levels in 
the river sediments detected to date are not high, further delineation is 
recommended to further evaluate this condition. Manganese has also been 
detected in the Thames River surface water samples at the outlet of Area A in 
concentrations above water quality criteria. In light of .these facts, further 
ecological assessment of the Thames River, similar to that recommended at 
Goss Cove, DRMO, and Lower Subase is recommended to provide greater 
assurance regarding the current assessment of ecological risks. This 
assessment should consider the potential cumulative effects of NSB-NLON on 
the river. 
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8.2.2 JXMO 

8.2.2.1 Summary 

Backmound: The Defense Reutilization and Marketing Offrce @IWO) site is adjacent 
to the Thames River in the northwest section of NSB-NLON. The DRMO is the storage and 
collection facility for items to be sold at auction sales held periodically through the year. 
metal is also temporarily stored prior to being transported off this site. 

Scrap 

The DBMO site was used as a major base landfrlI and burning ground from 1950 to 
1969. The materials burned and landfiied included construction materials, combustible scrap, 
and other non-salvageable waste items. These materials were reportedly burned on the 
shoreline, and disposed over the riverbank and partially covered. Also, a former battery acid 
handling facility was located adjacent to Building 491. An in-ground rubber-lined tank and 
associated pumping facilities were present, similar to the Spent Acid Storage and Disposal Area 
site. 

DRMO operations at this site, after the closing of the landfill, include storage of various 
items, including submarine batteries, white goods, and empty drums. 

Future plans for this site include the construction of a Conforming Storage Facility for 
the temporary storage of hazardous waste generated at NSB-NLON. Other routine grading and 
minor excavation occurs in the northern portion of the site. 

Nature and Extent of Contaminatiog: Radiation, geophysical and soil gas surveys were 
conducted. No radiation above background was detected. The geophysical survey identified 
several suspected buried metal objects, which were avoided during drilling operations. The soil 
gas survey assisted in deftig VOCs in several areas. 

Twenty-four soil samples were collected, from 12 test boring/monitoring well locations. 
Four surface soil samples were also collected Six ground water samples were also colkzcted 
and analyzed. These samples were analyzed to define the nature and extent of contamination 
at the former landfill site. 

Some evidence of the former landfill was encountered during the drilling, including wood 
fragments, brick, metal, but predominantly earth fti material. The depth of fill varied from 
zero to eight feet. 

VOC concentrations in soil at DRMO are generally low. However, many soil samples 
exceed TBC values for VOCs. Elevated VOCs were detected at 6TB4 (6-87, where the 
following was found: vinyl chloride (1300 ppb), trichloroethene (20,ooO ppb), and 
tetrachlorethene (210 ppb). The contamination appears to be generally isolated at the site based 
on results of the soil gas survey and other soil samples collected in this area. 

SVOs were present in most samples collected in the former landfii area. The SVOs 
were predominantly comprised of PAH compounds, many of which were at elevated levels. The 
spatial density of the sample locations indicates that PAHs are likely present throughout the 
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DRMO site limits. Based on the former use of the site as a la&ii, and an area where material 
was burned, the PAHs are likely a result of incomplete combustion and, perhaps to a lesser J 
degree, due to petroleum releases. uv 

PCB Arochlor 1260 is present at almost all sample locations except 6MW5S 
(background), and 6MWlS and 6MW2S (rear of office and storage building). Concentrations 
range from 52 ppb to 12,Oo ppb. It is generally present in both the O-2’ and 2-6’ depths. The 
presence of PCBs at this site is most likely associated with scrap metal storage (e.g., white 
goods) and associated capacitor leaks, and past storage of transformers, and not necessarily due 
to landfil disposal. PCB (Arochlor-1260) was also detected at sediment sample location 
2DSD12, at the outfall of the storm drainage system from Area A, to the rear of Building 397 
at DRMO. It was not present in other upgradient sample points along the Atea A downstream 
watercourses, and may be a result of surface soil transport via surface water runoff from 
DBMO. 

Pesticides wem detected at one sample location at elevated concentrations; no other 
pesticides were detected at other sample locations. Total pesticide concentration was 57,800 
ppb, consisting of DDT, DDD and DDE. The DDT concentration was detected above the TBC 
value. Due to pesticide detection at only one sample location and at a depth of 2-6 feet, it was 
likely associated with past landftig rather than application. 

Out of 24 samples analyzed for TCLP metals, 21 contained one or more metals exceeding 
TBC values. Metals exceeding TBC values included barium, cadmium, chromium, lead, 
mercury and silver. TCLP hazardous waste characteristic values were exceeded for lead (5 
ppm) at 6MW3S (2-4’) 52 ppm, at 6TB5 (2-6’) 32 ppm, and at 6SS3 (O-0.5’) 6.2 ppm. Lead 
values were generally elevated around Building 491 (former battery acid handling), indicating 
battery acid releases occurred in this area. Many inorganic constituents exceeded established 
background levels based on mass weight analysis. These included antimony, beryllium, 
cadmium, cobalt, copper, lead, mercury, nickel, zinc and boron. The majority of these elevated 
metals are likely related to a combination of past landfill disposal and scrap metal storage. 

No petroleum hydrocarbons were detected in the ground water samples. Trichloroethene 
and 1,2 dichloroethene were present in three downgradient wells (6MW2S, 6MW3S, and 
6MW4S). Trichloroethene exceeded the ARAR value (5 ppb) with a concentration of 8 ppb at 
well 6MW4S. The primary source of the solvents in the ground water, based on the soil 
analytical results and the soil gas data, is projected to be in the area of 6TB4, 6MW4S, 6TB6 
and 6TB7. 

No SVOs, PAHs, pesticides or PCBs were detected in any wells at the DRMO site. Low 
levels of phthalates and benzoic acid were detected in the upgradient well 6MW5D. The 
inorganic ground water analysis results indicate that selenium exceeds the primary drinking water 
standards (ABARs) at wells 6MW2S, 6MW3S, and 6MW4S. The cause of the selenium levels 
in the ground water is unclear, but appears to be site related. Radiological screening values 
were exceeded in two of the ground water sample locations for gross beta. The elevated 
readings could be the result of naturally occurring radioisotopes which do not meet the 
regulatory screening criteria, but further analysis is required for confirmation. 
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No VOCs, SVOs, pesticides, or PCBs were detected in the upgradient surface water 
sample. Comparison of the inorganic results for this sample with the downgradient water sample 
(Goss Cove) did not suggest any detectable impact on the Thames River from NSB-NLON based 
on this limited data set. 

Human Health Risk Assessment: 
for Area A. They are listed as follows: 

Several identified exposure pathways were evaluated 

l Citizens attending auctions and public sales at DBMO; 
l Navy workers sorting scrap metal; 
l Workers repairing/installing utilities; 
l Construction of a Hazardous Waste Storage Facility; and 
l Exposure to fugitive dust from DEMO. 

Negligible or de minimus risks were calculated for Citizens attending auctions and public 
sales, Utility workers repaMrg/instaIIing utilities, and Exposure to fugitive dust from DRMO. 
The following exposure scenarios did exhibit risks which falI within the one in ten thousand and 
one in one million excess cancer risk range: 

l Navy workers sorting scrap metal (risk due to PCBs, PAHs, and beryllium in 
surface soils); and 

l Construction of a Hazardous Waste Storage Facility (risk due to elevated level 
of lead at northern portion of site). 

Although ground water quality exceeds drinking water standards, no drinking water wells 
are within the affected area, nor could they be due to the proximity of the brackish Thames 
River. 

Ecological Risk Assessment: Ground water from this site discharges to the Thames 
River. Based on the available data, contaminant concentrations in ground water are predicted 
to be below water quality criteria after further dilution in ground water, attenuation due to 
adsorption to soils, and dilution in the Thames River estuary. Risks to fish due to contaminants 
in ground water discharge from these sites are expected to be low. 

8.2.2.2 Jb.commendations 

It is recommended that this site proceed to the Feasibility Study phase. In the interim, 
specific health and safety provisions are recommended for all future subgrade construction 
projects at the site. Prior to construction in specific site areas, further subsurface investigation 
may be required to characterize the quality, health and safety, and potential disposal 
requirements of the material. The geophysical survey indicated the presence of buried metal 
objects at three locations as defined in Section 4.0. Any future construction planned near these 
areas should include exploratory excavation to identify health and safety construction 
requirements. 
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Due to the potential risks to site workers resulting from contaminated surface soils, it is 
recommended that worker health and safety procedures be developed to mitigate this risk. The 
risks are primarily related to incidental oral and dermal exposure. It is suggested that coveralls 
and gloves be worn during these activities and that hands be cleaned following working. 

The following additional data requirements are recommended to be developed during the 
Feasibility Study phase. 

1. Further environmental risk assessment of the potential impact of the site on 
the Thames River- should be conducted, to verify that the impacts are 
negligible. This would include surface water samples at low tide (ground 
water discharge conditions), sediment sampling, and biota survey/sampling 
along the Thames River shoreline. 

2. Conduct another ground water sampling and analysis round for TCL 
organic and TAL inorganic parameters to co&ii the analytical results. 
Perform specific radiological isotope ground water analyses to determine 
the source of the radiological constituents (natural or otherwise). 

8.2.3 Lower Sub= 

8.2.3.1 Summarv 

BackPround: The Lower Subase is located along the western edge of NSB-NLON, 
adjacent to the Thames River. 
Central Railroad to the east. 

It is bounded by the Thames River to the west and by the Penn 

dates back to 1867. 
The Lower Subase is the original subase and, therefore, its history 

Most of the construction took place in the early 1900s with major expansion 
between 1935 to 1945. Extensive portions of this area have been filled. The Lower Subase has 
always been used for operations and maintenance functions. Those functions typically generate 
industrial and hazardous wastes such as petroleum oils and cleaning solvents. Also located at 
the Lower Subase are two sets of concrete underground storage tanks located at the northern end 
of the study area. Four USTs are located just north of the powerhouse, and seven USTs are 
located just south of Building 107. In addition, there is an extensive underground fuel oil and 
diesel oil distribution system at the Lower Subase. 

Previous investigations (NESO, 1979 and Wehran, 1987) have identified subsurface oil 
contamination associated with both sets of underground storage tanks, a waste oil pit in Building 
79, in which historically, diesel train engines were serviced, and the underground fuel oil 
distribution system. 

The Navy has implemented a substantial program to replace these underground tanks and 
the fuel oil distribution system. Of the ten concrete underground storage tanks, six now serve 
as spiIl contaminant for new steel tanks, three have been properly abandoned, and one is out-of- 
service. The Navy, while retrofitting or abandoning these tanks, did not detect any major 
structural defects or cracks. The underground #6 oil lines will be abandoned in the future based 
upon present Navy plans. AlI of the subsurface #2 oil lines, which are direct buried, were 
replaced or installed in 1980. 
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f=-. Nature and Extent of Contamination: To determine the extent and degree of 
contamination at the Lower Subase, investigations included the installation of 17 new wells and 
five soil borings. Soils from the five soil borings were only field screened for contamination. 
Soil samples were collected from all monitoring welI installations. Ground water from all 17 
wells and seven existing wells were sampled. All soil and ground water samples were analyzed 
for TCL volatile organics, TAL inorganics, total petroleum hymns, and fluorescence 
“fmgerprint” analysis. In addition, soils were also analyzed for TCLP metals. 

The following findings and conclusions are provided 

l Ground water at the Lower Subase is relatively clean with only slight 
exceedames of ABAR values at six locations. VOC standards were exceeded 
at 13MW2 and 13MW13, and metal standards were exceeded at WMWS, 
13MW9, NESOlO and NESOll. These ARARs are based on standards for 
drinking water. 

l No free product was detected in the subsurface, other than very thin layers in 
13MW5 and MH83. No oil releases were observed along the bulkhead at the 
Thames River. 

l A large area of subsurface soil near of Buikling 29 contains petroleum 
hydrocarbons which apparently originate from both sets of underground 
storage tanks. Although petroleum contamination is evident, no AMIUTBC 
values for soils are exceeded. 

l Ground water near Building #29 had a pH ranging from 9-l 1. This high pH 
is indicative of an ongoing release, and is apparently due to the discharge of 
boiler blowdown to the subsurface. 

l A smaller area of subsurface soil adjacent to Building 79 contains petroleum 
oils and low levels of organic solvent. TBC values for organics are only 
slightly exceeded at one sample location 13MW13. The apparent source of 
this contamination is the former onsite oil pit in Building 79. 

l Low levels of petroleum products are ubiquitous in the Lower Subase soils and 
ground water. The apparent source of this contamination is the accumulation 
over the years of minor spills and leaks. 

l Elevated lead levels in soils were detected in several locations scattered across 
the site. Of these, two locations had TCLP lead levels high enough to classify 
the soils as a hazardous waste (13MWll and 13MW15). The lead 
contamination may have resulted from former lead-acid battery management 
operations that used to be performed at the Lower Subase. Lead was not 
detected in ground water above AMRs. 

-I- 
* The subsurface free product detected in previous studies is no longer present. 

It is concluded that some of this oil has migrated to the Thames River, and the 
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remainder has been adsorbed to soils. 

l Low levels of thallium were detected in ground water at wells 13MW15 and 
13MW16. 

. 
&man He&b R&c Assessment : Several identified exposure pathways were evaluated 

for the Lower Subase. They are listed as follows: 

l Utility workers exposed to soils and ground water in utility vaults; 

l Utility workers exposed to soils and ground water during utility excavation 
work; 

l Future construction of buildings in Lower Subase; and 

Negligible or de minimus risks were caicuhed for these exposure scenarios. 

Although ground water quality exceeds drinking water standards in a few wells, no 
drinking water wells exist in the affected area, nor could they due to the proximity of the site 
to the brackish Thames River. 

&olo&al Risk Assessmen{: Ground water from the Lower Subase discharges to the 
Thames River. Based on available data, contaminant concentrations in ground water are 
projected to be below water quality criteria after further dilution in ground water, attenuation 
due to adsorption to soils, and dilution in the much greater flow (compared to ground water 
flow) in the Thames River estuary. Risks to aquatic life due to contaminants in ground water 
discharge from these sites am expected to be low. 

8.2.3.2 Recommendations 

It is recommended that this site proceed to the Feasibility Study phase. 

The following additional data requirements are recommended to be developed during the 
Feasibility Study. 

l Further subsurface soil sampling with testing for total and TCLP lead should 
be performed in areas of elevated lead levels in soils to define the extent of 
soil that is classified as a hazardous waste. 

l Conduct another ground water sampling and analysis round for TCL and TAL 
parameters detected to confirm analytical results and TCL SVOs to confirm 
the assumptions made in the risk assessment. The risk assessment estimated 
SVO concentrations based upon total petroleum hydrocarbon concentrations. 

l A health and environmental risk assessment of the potential impact of the site 
on the Thames River should be conducted, to verify the qualitative assessment 
that impacts are negligible. This would include surface water samples at low 
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tide (ground water discharge conditions), sediment sampling, and potentially 
biota survey/sampling along the Thames River shoreline. 

l A testing program should be developed for the buried #2 fuel oil lines 
(installed in 1980) to insure that they are not leaking and do not leak in the 
future. 

l The abandonment of the #6 oil lines should be done in a manner to prevent 
any future subsurface release of #6 oil. ’ 

l The one tank OH) that is out-of-service should be properly abandoned. 

l The apparent release of boiler blowdown to the subsurface at Building #29 
should be investigated and corrected. 
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APPENDIX H 

MATERIAL SAFETY DATA SHEETS 
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SUMMARY OF 
MATERIAL SAFETY DATA SHEETS 

Acetone 
Antimony Metal/Powder 
Aroclor 1254 
Arsenic and Compounds 
Benzene 
Cadmium 
Chromium Metal/Powder 
Copper 
DDT 
Ethylbenzene 
n-Hexane 
Hydrochloric Acid 
Lead (Inorganic) 
Mercury 
Methyl Alcohol 
Naphthalene 
Nitric Acid 
Perchloroethylene 
Polychlorinated Biphenyls (PCBs) 
Silver 
Selenium 
Sulfuric Acid, Concentrated 
Toluene 
Trichloroethylene 
Vinyl Chloride 
Xy Pene 



Material Safety Data Sheet 
from Genium’s Reference Collection 

Genium Publishing Corporation 
1145 catal street 

Schenectady, NY Y 1 303-1836 USA 
f’il R) ?77-RR55 

1 No. 300 

ACETONE 
(Revision E) 
Issued: Se tember 1985 
Revised: rp ovember 1988 

.---, -, ---- 1 

SECTION l- .MATERIAL lIlENTIFTC!ATl~N 3, 
--- ----. -- -.--- ---- --- ---_ .--- --^----._ 

~Mnterial Name: ACETONE 

Description (Origl&ks): used as a solvent for fats, oils, waxes, resins. tubber, plasticf, vamishu, and rubber 
cements; also used in the manufacture of methyl isobutyl ketone, mesityl oxide, a&c acid, diacctone alcohol, 
chloroform, iodofotm. bromoform, explosives, rayon. photographic films, and isoprune. Used to stem acqlene 

Ad 

3 

gas. Widely used in the chemical process industry (CPI). 

Other Designations: Dimethylformaldehyde; Dimethylketal; Dimethyl Retone; Ketone bps; 
Pymacctic Acid; Pyroacetic Ether, C,H,O; CAS No. 0067-64-l 

49 

1 0 

NFPA 
HMIS 

F : 
Rl. 
I 1 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Cti&c& 
Bu)ws’ Guide (Genium ref. 73) for a list of suppliers. -5eosect.8 i 4’ 

,R,~ 

SECTION 2. INGREDIENTS AND HAZARDS % EXPOSURE LIMITS 
Acetone, CAS No. 006766 1 Ca 100 OSHA PELs 

8-Iir TWA: 750 ppm, 1800 mg/mJ 
SlEL 1000 pp4 2400 mgim’ 

ACGIH TLVs, 198889 
TLV-TWA: 750 ppm, 1780 mg/m’ 
TWATEL 1000 ppm 2375 mgfmJ 

Toxicity Data* 

*See NIOSH. RTECS (AU150000). for additional data with references to 
reproductive, mutagenic, and irritative effects. 

SECTION 3. PHYSICAL DATA 

hh, Inhalation, 773,: 440 pe/mJ (6 Mins) 
Man, Inhalation, TD,: 10 mg/mJ (6 Hrs) 

3oiitng Point: 134’F (56-C) MdecuIar Weight: 58 Grams/Mole 
tielting Point: -137-F (-94-C) Solubility lo Water (Sa): Complete 
ispor Density (Air = 1): 2 
rlapor Pressure: 180 Tot-m at 6g’F (20X!) 

Spcciflc Gravity (H,O = 1): 0.778 at 77-F (25.C) 
46 Volatile by Volume: 100 

lvsporatlon Rate: Faster than That of n-Butyl Acctatc 
. 

Lppenmnce and Odor: A clear, colorless, highly flammable, volatile liquid with a characteristic, pleasant, sweetish odor. 

iECTION 4. FIRE AND EXPLOSION DATA 
:lash Point 1.4T (-17’C) CC Autoignition Temperature: 869’F (465-C) LELi 2.9% v/v UEL: 12.8% v/v 

;xtlngulshing Media: Use “alcohol” foam, dry chemical, or carbon dioxide. Use a blanketing effect to smother flames. Use water spray to 
:duce the rate of butmng and to cool containers. Water will probably not be effective in directly extinguishing an acetone fire. 

Inusual Fire or Explosion Hnxards: Acetone vapor is heavier than air and may travel a considerable distance to a low-lying source of 
;niuon and flash back. 

pecial Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated io the pressure- 
emand or pos~cive-pressure mode. 

;ECTION 5. REACTIVITY DATA 
~tability/Polymerixatlon: Acetone is stable in closed containers during routine operations. Hazardous polymenzatlon cannot occur. 

Ibemical incompatibilities: Acetone can react dangerously with strong oxidizing agents such as niuates. perchlorates. permanganaus. 
nd concentrated sulfuric acid; chromic anhydride; chromyl chloride; hydrogen peroxide; hexachlommelamine; nirrosyl chloride; pennon* 
ulfuric acid: mixtures of sulfuric acid and nitric acid; mixtures of nitric acid and acetic acid; and potassium terr-butoxide. 

1onditions to Avoid: Do not expose acetone to sources of ignition and incompatible chemicals. 

hazardous Products of Decomposition: Carbon monoxide and carbon dioxide can be pmduced during acetone fires. 



No. 300 AaTOm 11188 

SECTION 6. HEALTH HAZARD INFORMATION 
Carcinopenicitv: Acetone is not listed as a carcinogen by the NT!‘, IARC. or OSHA. 
Summa& of Risks: Inhalation of high concent&& of acetone vapor can cause dryness of the mouth and throat; dizziness. nausea, 
jncmd&&n, slmd we&, &w&us, aad, jo scvu’e exposures, coma. Inhalation of SW quantities Of acttOnC Vapor for an cxtend~ 
period causes ir&tion of the respiratory tracf coughing, and headache. Prolonged or repeated skin contact with acetone has a defatting 
effort causing dpess. initatio~. and mild dermatitis. Under routine operating conditions the amount of acetotlC absorbed through the skin is 
small. Ingestion of acetone may cause irritation of the gastrointestinal tract and narcosis. Acetone acts primarily as a depressant to the CW~A 
IXNOUS system (CNS) when exposures are severe or prolonged. Medical Conditions Aggravated by Long-Term Exposure: NOOC 
reported. Target Organs: Skin. eyes, respiratory system, and CNS. Primary Entry: Inhalation, skin conract Acute Effects: See 
Summary of Risks, above. Chronic Effects: None repoti. FIRST AID: Eyes. immediately flush eyes, including under the eyelid% gatl] 
but thoroughly with flooding amounts of running warer for at least 15 minutes. Skin. Rinse the affected area with flooding amounts of water, 
rhea wash it with soap and water. Inhalation. Remove he exposed person 1~ fresh air; nston and/or support his or her bRathing as needed. 
Have qualified medical penonncl administer oxygen as required. Monitor the exposed penon for symptoms of depression of the CNS such 
as incoordination and drowsiness. Ingestion. Unlikely: If a small amount is ingested, dilute it slowly with 1 to 2 glasses of water or milk. 
Get medical help (in plant, paramedic, community) for all l xposurts. Seek prompt medical assistance for further UcahneaL observation, 
and support afur first aid. *Note to Physician: Treatment for accidental ingestion of a small amount of acetone is unnccessafy. If a large 
amount has been ingested, administer a charcoal slurry, either 4umur or mixed with a uliae cathartic or sorbiul. 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SptlULeak: Notify safety personnel. cvacuaw unnecessary pmmmd, climinatt all soms of ignition immediar~ly, and provide 
adequate ventilation. Cleanup personnel need protection against this liquid’s contact with skin or eyes as well as inhalation of its vapor 
(see Sect. 8). Contin large spills aod collect waste or absorb it wilh an inert material such as sand, earth, or VCnniCUlife. USC IlonSparlcing 
tools ~b place WYIC liquid or absorbent into closable containen for disposal. Keep waste out of SCWCK, warcnheds, and waterways. 
Waste Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal. state, and local regulations. 
Consldcr saving Ihc waste hydrochloric acid for use as a neutralizing agent during cleanup operations of basic materials. 
OSHA Designations 
Listed as an Air Contaminant (29 CFR 1910.1000 Subpart 2). 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Was& No. LJOO2 
CERCLA Hazardous Substance, Reportable Quantity: 5000 lbs (2270 kg). per the Resource Conservation and Recovery Act 0 3001. 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear pro~ectivc eyeglasses or chemzal safety goggles. Where splashing is possible, wear a full face shield. FOUOW 
OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium refeRace 88 
for the maximum-use concearrations and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). 
For emergency or nonroutine operations (spills or cleanmg rcacmr vessels and storage tanks), wear an SCBA. Warning: Air-purifying 
mpiralOK WilI nof protect workers in oxygen-deficient atmospheres. Other: Wear impetvious butyl oraalural rubber gloves. boots, 
apmns. and gaunders. CK.. LO prrveot prolonged or repeated con~lct with this maurial. Ventilation: Install and operate general and local 
maxtmum explosion-proof veotilatioo sysums powerful enough TV maintin airborne levels of acetone below the OSHA PEL standard 
:itcd in sccuoo 2. Local exhaust ventilation is preferred because it prevents dispersion of the contaminant inu, the general work arCa by 
:litUmaung 11 at I& source. Consul1 the latest edition of Geoium reference 103 for detailed recommendations. Safety Stations: Make emer- 
;Cncp eyewash stauons, safety/quick-drench showers, and washing facilities available in work areas. Contaminated Equipment: Contact 
CnseS pOK a spec1a.i bawd; soft lenses may absorb irritants, and all lenses concentrate them. Do twi wear contact lenses in any work arca. 
&emove cootammatcd clothing and lauoder it before wearing it again; clean this material from your shoes and equipment. Other: Auto- 
natic Sprinkler sysrcms for firr protection arc desirable in work areas. Commcna: ptpcticc good personal hygiene; always wash rhor- 
kughly after using this msurial. Keep it off your clothing and equipment. Avoid transferring it from your brads to your mouth while eating, 
l-g, or smokiog. Do m eat ti, or smoke in any work Ada Do not inhale acemne vapor. 

SECTION 9. SPECIAL PRECAUTIONS AND‘COMMENTS 
;torageISgregation: Store acetone in closed coatamen (carbon steel is recommended) in a cool, dry, well-ventilated area away from 
ourccs of ignition and strong oxrdizers. protect containers from physical damage. Engineering Controls: Make sure all CtIginCCriOg sys- 
Ems (production, traospoml~oo) arc of maximum explosion-proof design. Electrically ground and bond all containers and pipelines. efi., 
sed m shrpplng. traosfemng. reacting, production, and sampling operations to prevent generating static sparks. Other Precautions: Use 
lbcied safety cans when handling small amounts of acetone. Acetone presents a dangerous fife hazard; perform all work OpCKbOnS 
evolving 11 carefully and in a way that will prevent exposmg the liquid or its vapor to sources of ignition. 
‘ransportatlon Data (49 CFR 172.101-2) 
IOT Shipping hame: Acetone IMO Hazard Clw: 3.1’ 
1OT Hazard Class: Flammable Liquid I.&IO Label: Flammable Liquid 
D No. UN1090 IMDG Packaging Group: II 
IOT Label: Flammable Liquid 

efercnces: 1.76. 38, R4-94. 100, 116. 117.120.122. 
Judsmcnrc u fo LIZ rlula31ht~ of rnfomnuoa hdcln for pu~hwr s prrpOr~r M 
neamar~ly pwchacf I ns~nsrb~llly. Thcr~fO~t. ~U~JU@I rUulluble UTC has 

Prepared by P’ ‘--- n)c J IgUC, D3 
I tea taken m Ihe prcpsrauon of such ~ofomnuon. Gemurn Publting Corp. 

urmds no UIIIMUCS. msku DO ~c~ULIOOS and a~sumra no muonsrolllcy I Industrial Hygiene Review: DJ Wilson, CIH 
as to lhe acnlrscy or sumbtll~y Of Such lnfomlrlcm far rpplrwon to t 

pr-8 la~cd pmosts or for con~utnca of IU use. , / Medical Review: MJ H&es. MD 
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Section 1. Material Identification .. .. . . -, ., .: . . : ; 3n 

Material Safety Data Sheets Collection: 

Sheet No. 70 
Antimony Metal/Powder 

Issued: g/80 Revision: A. 1 l/S9 

-- 
Antimony McraUPowdcr Descrlpdon: A nscurdly omming ore found in suEdea. oxides, complex le4 silver, copper, R 1 Genturn 
and maMy suKides. Prepared in the laboratory by raking Sb,O, with KCN. Used in manufauuring bulk, bearing 
metal. hard 1.~4 blackening iron. coating met&. white metat. tbermodec& piles, storage bat&a. cable sheaths. type 
metal. and alloys @hnnia or Babbitt metal). Pure auimony annpounds are used LI cardysts in organic rynthuiz. 

i33 3lt 
K1 I 

&uiVeS. plpstici~en. pigment. ad flu”cproofmg compormds: also used in manufstkng paints, enunels, matches, 
glass. pham~aceuticak explosives. and tattar emetic. 
Other DeslgnattoPr: Stibium; mtimony ngulus; Sb: CAS NO. 7440464 

9 

Manufacturer: Contact your supplier 01 distributor. Consult the latest Chenicdw~kBuyus’ GUI& (Garium rd. 73) F : 
for a suppliers list. 

k 
l SecS 

S&ion 2. Ingredienti and -patio- Exp&M&. ‘i::.: ‘-~~~,:i,.‘::,~:~.‘::‘:‘~:~:“...;. ‘,.:: . . LI-~ .c..:, ‘.:.. y:, .:~..z~j-.~c~~ .::+:::;::.<:-;;.. 

Anlimony, ca 99% 

OSHA PEL ACGIH TLV, 198940 NIOSH REL, 1%7* 
E-hr WA: 05 mg/m’(as Sb) 

Toxklty Datat 
TLV-TWA: 05 mg/m3 (ss Sb) IOk TWA: 05 m&d Rat, intrapaitoneal. LD,+ 100 mg/kg 

Rat. oraL LD,: lOOmg/kg 

’ NIOSH has PXQO& I 10-h IwA of 0.5 mgMwith III raioa level II 0.25 mghn’. The TI,V wu cshlihd u a level to pmvenr iniuticm md ryrtanic effects. 
’ See NlOSH, R7EcS (CC4025000). for additiuul &a with rrfcrmcu to toxic effear. 

Section 3. Physical Data 
. . : .,., _.... .::: . . . . . . ...+.. ;‘.:.:..:y:‘~ “‘. . . : . . . . 

. . . . . . . ..:,. . . . :: .:. . . . . . . 
Boiilng Point: 2975 ‘F (1635 ‘C) 
Cicltlng Point: 1166.9 ‘F (630.5 ‘C) 

Specific Gmvlty (%O o 1 at.39 ‘F (4 ‘0): 6.68 at 77 ‘F (25 ‘C) 
Water Solublllty: Insoluble 

Vapor Pressure: 1 mm Hg at 1627 ‘F (886 ‘C) 
Holecular Weight: 121.76 g/m01 

Mobs Hardncls: 3.0 to 35 

4ppearance and Odor: A brit& flaky, aystdine solid with a lustrous blue-white color; however, a nomztystalke form is also known. The 
Jowdcr form is dark gray. lustrous. 

kction 4. Fire and Explosion Data . . :.’ 
Flash Point: None rrponed Autolgdtlo~~ Temperature: Cloud.* 788 ‘F (420 ‘C); dust LEL: Dust cloud explosion, UEL: None reporud 

layer.* 626 T (330 ‘C) 0.42 04ft3 
Cxtinguishing Me&: Dry chemical,powder. 
Jnusual Fire or Exploalon Hazards: Antimony bulk metal is combustible in air at high temperarum. when ignited it bums with a brilliant 
Lame. giving off dense, white andmany trioxide (Sb,o3 fumes. When exposed to heat or ignition sources, Powdered antimony is a moderate fue 
uxi explosion hazard. Particle size and dispersion in air &amine reactivity. 
ipecial Fire-fighting Procedures: Wc.a~ a self-ammincd breahing ~ppu;lrus (SCBA) with a full facepiece operated in the pressuredemand or 
rositive-pressure mode. Personal protective clothing and eye protection are essential. 

Ninety-one pwomt d dun goes lhmugh 174-p sieve. A 1.92-J spa& can ignite an antimany dust cloud. 

iection 5. Reactivity Data ; ,: ., ::: ; ./ . . . . .,,. :,:, :, .: ‘. .‘,. ;. . .: .::- ‘: ,, ,,: 
;tability/Polymerimtioa: Antimony metal (bulk) is stable in dry air at room temperature in closed containers. It slowly famishes in moist air. 
hzardoN polymcrimuon cmnot wau. 
Zbemlcal Iacompatibilitlcs: Anrimony is not very re&ve with cold, dilute acids, but it reacts readily with aqua regia ar~I hot. concentrated 
ulfuric a&i Powdered antimony* also reacts with hot. concentrated hydrochloric acid (HCl). On contact with acid, it emits toxic antimony 
ihydride (SbH,) fumes; electrolysis of acid sulfides and stirred antimony halide yields explosive antimony. Antimony can react vigorously or 
iolently with oxidizing agents such as nitrate sah. halogens. nitric acid, perchlcni~ acids, chlorine trifluoride (ClF,). Potassium -glIMtC 
KMIIO,). ammonium nitrate (NH,NO,). bromine trinitride (BrN,). bromine aifluoride (BrF,). chlorine monoxide (ClO). chlorine trifluoride 
X,). potassium nitrate (KNO,). sodium nitrate (NaNO,). and potassium oxide GO,). 
:onditions to Avoid: Nascent hydrogen can react with Sb. or its alloys with Mg or & to form antimony uihydride. a chrle~s, highly toxic gag 
:ausing hedaehe, NNN. vomiting, abdominal pain, hemolysis (sepsration of hemoglobin from red blood aquscles). hematuria (blood in the 
tine). and death) with a disagreeable odor (0.1~ppm TLV). 
kardous Producta of Decompodtion: Thermal oxidative dtmmposition of antimony can produce toxic SbH, fumes. 
Powdad mimcny reaa~ more vigomua~y thau the tuk murki and forms dangemus mixuua with oxidixiog l gaas. Heating furrher &ruses iu rmdvily. 
cr$m9!dIq9ciE5dwdibiyr~ 

lwphaimrahauQpu~~~~~ 
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Section 6. Health Hazard Data 
Carciaogcaldty: Neither the N’D’. IARC. nor OSHA Iistr antimony as a carcinoga However, its ore is a suspected carcinogen in antimony 
trioxide pmduction. Antimony trioxide is prepared in the l&oratory by 1 volatilization process involving antimony trichloride (SbCJ,) and water. 
Summwy of Risks: An irritant 10 mucous membranes. eyes. ud skin. Exposures to dust@wder can cause eye inflammation (conjunctivitis). 
nasal irrition (rhinitis - perforation of the nasal scpnrm), chronic dermatitis ranging from mild rashes to blemishes resembling chicken pox. and 
muscle pain and weakness. Some sources refa to antimony ps a human poison by m mtspecificd route. Exposure to antimony may result in 
“metal fimc fever.” a flu-like syndrome with fever, fat&m, cough, and muscle ache. 
Medlc~l Conditions Aggravated by Long-Term Exposure: Chronic inhahtion of subtoxic doses of dust or fume above the TLV may result in 
chemical pneumoni& intraalvmhr lipid deposits. liver and cardiac involvemart, and possible kidney disuse. 
Target Organs: Skin, eyes. mucous manbrmes. rhsphmy systef& and caldiovuculu sysIan. 
Prltnary Eatryz Lnhahtion (dust and fume), ingestion 
Acute Effects Acute ingestion may cause violent vomiting. diarrhea, slow pulse and low blood pssure. shallow breathing. and death. 
Cht~~lc Ektr: Chronic exposuns lead to dik~~~. dy fhrcmL slecpluu~~~. morrxia. and nausea 
FIRSTAID 
Eyes: Flush immediately. including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Skk Ah thing afkfcd UTS with flooding UTIOMU of WUQ. wash it with sorp end water. 
Inhalation: Remove exposed person to 6esh air and support breathing u n#ded 
lagtstbn: Contuaphydchnl Never give anything by mouth to an mconscbas or convnlsimg person. Give 1 to 2 glasses of water to diiut+ 
although vomiting may be spontaneous rfra ingestion. 
After first tid, get appwpriti La-plant, prunmedlc, or etnnmunlty medIcal atteatlon and support. 
Physlnldm’s Note: If indicated. ~~UW~CUIS guttic lavmge chehtion therapy with BAL (British Anti-hwsite) for 10 days is recommended. 

SpUVLeak: Notify safety personnel of powder spills. Small spills can be removed by vacuuming or WCI sweeping to minimize airborne dust. 
3eanup personnel should use protective equipment. 
Disposal: Return map metal to your supplier. Unsalvageable waste may be buried in an apptoved secure landfill. Contact your supplier or a 
icensed contractor for detailed recommendations. Follow applicable Federal, state and local regulations. 
DSHA Dalgaatlons 
Listad as m Air Conuminmt (29 CFR 1910.1000. Table Z-1) 
EPA Deslgnrtbns 
RCRA Husrdous Waste (40 CFR 261.33): Not listed 
kcd as a CERCLA Huudou~ Subsl~& (40 CFR 302.4). Reportable Qusntity (RQ): 5000 lb (2270 kg) [* per Gleam Water Act. SC 307(a)] 
PARA Extremely Hszardous Substance (40 CFR 355): Not listed 
Liud as a SARA Toxic Chemical (40 CFR 372.65) 

k&ion 8. Special Protection Data 
3oggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Wear a MOSH-approved respirator if necessary. Follow GSHA respirator regulations (29 CFR 1910.134). Respirators should be 
nailable for nonroutine or emergency use for amcenuations above the TLV: l+ef&riency dust respirators for concentrations below 6 mg/m' 
uxJ selfaauimd or air-supplied respiruots with full facepiece for wncentruions above 5 m@tn? 
NaraIag: Air-puri&ing rcspir~n do not protect workers in oxygcndcfidcm srmusphcrct. 
Ither: Wear impervious glover. boots. rproru. and gauntlets to prevent prolonged OT leputcd skh conun 
/entilation: Rovidc generai and local explosion-proof ventition systems to maintain sirborne concentrations below the OSHA PEL standard 
Sec. 2). Local exhaust ventilubn is prefured iince it prevents comaminrmt dispersion into the work area by elhinating it at its source (Genius 
cf. 103). 
irfety Statbns: Make nailable in the work uu emergency eyewash stuions, safety/quickdrench showers, and washing facilities. 
~ontamfnatcd EquIpmeat: Never weu amacr lenses in the work treat soft lenses may absorb, and all lenses amccnuat+ irritants. Launder 
oruamhsted clothing before we-g. Remove this material from your shoes snd eqt@tment. 
Comments: Never en& drink. or smoke in work areas. Practice good personal hygiene after using this material. especially before eating, drinking. 
mokmg. using the toil& or applying cosmetics. 

k&ion 9. Special Precautions and Comments 
;Xorage Requirements: Store in a dry. well-ventilated. low fue-risk sre~ Avoid heat and direct sunlight. 
hgintcrlng Controb: Avoid breathing dust or fumes. practice good hous&@tg and cleaning techniques to prevent dust accumulation and to 
rinirnkc airlmnc pauti~~lar~s. Miniit~ skin contact by using barrier creams, rub& gloves and qrrons. md good personal hygiene. Keep 
ntimony dust off clothing. Provide peplacemcnl and periodic medical examina tions for those workers exposed regularly to antimony, with 
mph&s on the skin. mucous membranes. and the plbnonary. cardiac, ud reproductive systems. Provide suitable aaining to those working with 
ruimony.Moniroithcw~rlpl~Keepr~. 

TruwporUtlon Data (49 CFR 172.102) 
HO Shlpplng Name: Antimony compormb. inorgsnic, n.o.s. 
MO Hazard Cku: 6. I 
HO Label: Poison/S~ Andrews Cross (Stow away from foodstuffs) 
MDG Pwluglng Group: I. II, III 
fSDS Colkcrion Reftreuccs: 1.2.12.24.26.27,31.37,38,4~, 81, &I, g7,g9,90,91,100.109 
‘repartd by: MJ Allison, BS: Ind~trial Hygiene Review: DJ WiJ~n, CM: Medical Review: MJ lkiies, MD 
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SCHENECTADY, NY 12303.1836 U! 
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-- 
OUWLWMuwiLH)con~ 1 Date by 1980 

SFCITTnN 1. MATFPTAI TTlFNTTFlfAtlnN 
v-v..-.. . . s-..W...v.b .Yb... ., .Mr-. .“.. 

UTERIAL NAME: AROCLOR 1254 
)ESCRIPTION: Distillation cut of polychlorlnated blphenyl (or dfphenyl) containing 54 
ITHER DESIGNATIONS: PCB, an Askarel. PYRNVOL, GE Material A13Bl. CAS I d27 323 188 
'WWFACTURER: Material was a product of Monsanto Co., but dropped in 1977. Exce 

use8 specifically exemmd and regulated by EPA (for example power transformers P 
t for 

legal manufacture, distribution in commerce, and use of PCB’s in USA ended in 19’79 
under TSCA. 
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Includes 69 or more compounds with 
average of 4.98 Cl atom/molecule. 
Mixture may concaln O-2 ppm 
chlorinated dibtntofurans. Rat. Intravenous 

LD5D 358 mgikg 

Soiling range at 1 atm, deg C ---- ca 360-390 Specific gravity (65115.5 C) -- 1.5 
‘apor pressure at 150 C, mm Hg --- <1 Pour point, deg C --------*---- 10 
‘ater solubility at 25 C, ppm ---- ca 0.01 Molecular weight (Av) --------- 327 
iscasity at 100 F, csck --------- ca 460 Partition Coef. (octanol/water) >104 

ppearance 6 Odor: A light yellow, viscous fluid. 

SECTION IV, FIRE AND EXPLOSION DATA LOWER JPlEc 

Flash PoinC and Xethod 1 Autolgnitiop-Temp. I Flammability Limits In Air 
one CO boiling point I I 
Ktinguishing Media: Use media appropriate to the surrounding fire conditions. This 
material has verv low combusribility, but it can undergo thermal-oxidative 
degradation in a fire situation. 

irefighters should use full prorective clothing and self-contained breathing equipment 
when fighting fire where any PCB’s are involved. 

;ECTION V, REACTIVITY DATA 

ZOCLOR 1254 and other PCB’s are nearly inert materials with very high chemical stabili 
the higher chlorine levels usually give the greater stability. At about 300 to 600 C 
some PCB’s can oxidize to produce chlorinated dibenzofurans which are much greater 
in toxicity than the PCB’s. For complete incineration of PCB’s a 2-second dwell rime 
above 2000 F (1090 C) with 3% excess oxygen in the stack is suitable (see Sect. t ,I). 

:OCLOR 1254 shows very little degradation after 3 weeks exposure to direct sunlight. 
:B’s are strongly absorbed on particulates or sediments in aquatic systems (streams. 
lakes, ocean, etc.). 

lxed in activated sludge, biodegradation occurs slowly, 
not at all with compounds above Cl&. 

slowly or alar. .5 t 



SECTION ?/I, HEALTH HAZARD INFORMATION (See Sect. II) 

::I:EC~LI’C control oi PC6 discharge into the c*rlvir(rnmrnt bc an after 1970. 
AROCi3K 1254 has a low vapor pressure, but iL c;ln IX irritat ng to the eye?, nose, and f 

:::rr?.li 1 f nisted or heated to produce v;~oors. 
rnav cause liver damage. Chronzc e osure 

b:xcess ive acute a@ chronl: exposures 
to or invtistlon of 

::lcrmallv oxldizcd) can result in c “f: lor;lcne xftcr ? -6 months. 
PCBT;e!gs ecially vhen 

P s some evrdence 
0: possible carcinogenic risk and adverse reproductive effects with this material. KC 
‘.i’c apcear in the breast milk of an exposed nmtht!r. 

F i .? 5 T (1 i 2 : 

-’ L:: 1 I’ntact: --- Ctean exposed skin with waterless cleaner, vipe vith a disposable Eovel 
r:len TiTtTwich soap and water. Promply remove contaminated clothing. (Control 
-L-n !ratt* cfisposal of PCB-contamin.Ited mnr.eriaL5.) 

E.: c. ’ !it;l’: t : Flush promptly & thoru@Iy Gith 10~s of running voter for 15 minutes. 
iahnlJclon: Remove to fresh air. Get meoirnl hf?lp if symptoms continue. 

-,;$.g~~Wf;“r: cet medical help. NlOSti has recommended that vomiting be induced. 
help in all cases of severe r*xposurc, repented c’xposurc’s, or persistent 

icP.4 clllows approve 

facility. Liqu 

I I 
~ SESTION VI I I, SPECIAL PROTECTION INFORMATION 

Prwlde ?.iqhly effective local exhaust ventil;ltion (crap for exhaust vapors) especially 
if this ccltcrial is heated or misted. Unless .lurhorized by EPA an isolated system 
IIISK he used for PCBs. 

rn- -..>~~r,,l~::ne .znd emernencv conditions of cxl>rjbilre USC’ ._- an ;lpprovcJ canister respirator 
: .F’.. ‘*-,-??cz~~ncd breilthitip equipment. 

r?r.?..cr.; s;.in contact for :hose who work with P(YBs. L’SC neoprene or polyethylene gloves 
:zu 2; ran, s;lfety glassus and/or face siricid, ,Irl<i clthcr prCJieCtive clothing AS deter- 
-,rnr,2 ‘.- ::sc ccndicions. An cyewasb s f 3t ion ;III(~ vnshinx facilities should be avail- 
,;;I;2 TJ Lne uork area. 

?r 3vlde izr special handlin 
5 

.ind disoosai oi P(‘B-~,c,uc;lmillcltetl materials 
:ovels and clothing (see ect. 711). i’rovide. locker nnd shover facilities. 
-::+c ;e crsrned for PCR work, 

Pr?vlIi 
and they must ioilf~w Good hyRicnic practice. 

;-e-placement medic31 exams for vorK<‘rs vi Ltl c*mph;lsl% on I iver function skin 
r:nndicion, and reproductive history. Provide annual medical exams Cor exposed worker 

SECTIaN IX, SPECIAL PRECAUTIONS AND COMMENTS I 
PC3 -acGrials in containers and in equi menc must have proper labeling includin 

1 t 
the 

,?3te ‘,i 5:orAge. 5hort tern (up to 3 days) storage of non-leaking PCBs can e done. 
,.cng :er-. sroraqe requires an EPA apprnvcd facilitv. including such criteria as roof 
a;.a ~.all, to shield from rain impervious h.ltic ;Ind d iking which vi11 contain 25% of 
srorea volume or twice the volume of the Largest c-ontainer, no drains or openings to 
211@‘*. I !z.z 1JSS. and the base must be loc~ttld .l!ifbvt* tile loo-year flood water elevatio 

Prevent skin cantact WL 
5 -ever.t ?nys lcal damage ~?Bg;n;;i~~;g. soila ’ ‘~;~~*~51‘5’:‘~~nf:~P~gPeta’3ith PC&s. Prevent 
innaiarlJn ot airborne PCBs. Properly contain KRs until legallv disposed of; do not I 

c::eX to escape into the environment! 
znd especially used PCBs, can contain Iii 

-. *Wr’. ‘I “**-**C C-C. ‘. , . .,.I. , .I, Y. 1.” . . *. . -,. . . ‘.- .“.. .*I , . . .I c ,... ,.. ,,. 
. ,’ .,..I .-.“..I.. a. ,... ,.,. ,,,,... 

-1, , , , .‘I, “.., .,.a, ., ..,_( ., ,. 
..,. ,. I ,. ISC, * .._ , 

MEDICAL REVIEU: 
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Genium Publishing Corporation 
Material Sqfety Data Sheets Collection: 

1145 Catalyn Street Sheet No. 2% 
Schenectady. NY 12303-1836 USA Arsenic and Compounds 

(518) 377-8854 

Section 1. Material Identification 
I Issued: 4/90 

31 
Arsenic Deacrlptfon: Obtained from flue dust of copper and lead smelters as white arsenic (arsenic dioxide). Reduction 
with charcoal and sublimation in an N, current yields pure arsenic. Metallic arsenic is used for hardening copper, lead, and 
alloys; as a doping agent in germanium and silicon solid-state products, special solders. and medicine; and to make 
gallium arsenide for dipoles and other electronic devices. Arsenic compounds are used in manufacturing certain types of 
glass; in textile printing, tanning, taxidermy, ph armaceuticals, insecticides and fungicides, pigment production, and 
antifouling paints; and to control sludge formation in lubricating oils. Arsenic trioxide is the source for 97% of all arsenic 
products. 
Other Desfgnatloas: CAS No. 7440-38-2; amen; arsenic black; As; gmy arsenic; mtallic arsenic. 
Manufacturer: Contact your supplier or distributor. Consult the latest Choniculweek Buyers’ Guidccn) for a suppliers list 

Hh4lS 
.H 3 

L 22 
PP@ 
*sec.8 

Section 2. Ingredients and Occupational ExposuroZimits 
Arsenic and soluble compounds, as As 

OSHA PEL NIOSH REL, 1937 Toxklty Data* 
8-hr TWA: 05 mg/m’,* 0.01 mg/m’t Ceiling: 0.002 mg/m’ Mpn, oral, TD,: 76 @kg administered intamittenUy over a 12-year 

period affects the liver (tumors) and blood (hemntthage) 
ACGIH TLV, 1989-90 Man, oral: 7857 mg/kg administered over 55 years produces gastrointestina) 
TLV-TWA: 0.2 mg/m’ (in the stn~cture or function of.the esophagus), blood (hemorrhage), and 

skin and appendage (dermatitis) changes 

* Organic compounds. 
t InorganIc ccmpounds. 

Rat, oral, TC&: 605 pg/kg administeted to a 35week pregnant rat affects 
fertility (pm- and post-implantation mortality) 

t See NIOSH. ?UECS (CGOS25000), for additioaal mutative, reproductive. tutuotigeuic. aad toxicity data. 
Section 3. Physical Da’ta* . . :‘. 
Bolllng Point: sublimes at 1134 ‘F/612 ‘C Atomk Weight: 74.92 
Melting Point: 1497 ‘F/814 ‘C Density: 5.724 at 57 ‘F/14 ‘C 
Vapor Pressure: 1 mm at 702 ‘F/372 ‘C (sublimes) Water Solublllty: lnsolublet 

Appearance and Odor: A brittle. crystalline, silvery to black metalloid. Odorless. 

’ This data pertains to vsenic only. 
1 Arscnrc 1s soluble in nitric acid (HNO,). 
Section 4. Fire and Explosion Data .:., 
Flash Point: None reported 1 AutoIgnItion Temperature: None reported 1 LEL: None reported 1 UEL: None reported 
Extiagulshtttg Media: Use dry chemical, CO,. water spray, or foam to fight fires. 
Unusual Fire or Explosion Hararda: Flammable qd slightly explosive in the form of dust when exposed to heat or flame. 
Special Flrc-fighting Procedures: Since fuc may produce toxic fumes, wear a self-comained breathing apparatus @CBA) with a full facepiece 
operated in the pressure-demand or positive-pressure mode. Be aware of NtlOff from fm control methods. Dn not release to sewers or waterways. 

section 5. Reactivity Data 
Stabllity/Polymertxatlon: Arsenic is stable at mom temperature in closed containers under normal storage and handling conditions. Hazardous 
polymerization cannot occur. 
Chemical Incompatlbllltles: Arsenic can react vigorously on contact with powerful oxidizers such as bromates, peroxides, chlorates, iodates, 
,ithium silver nitrate. potassium nitrate, potassium permanganate, and chromium (VI) oxide. This material is also incompatible with halogens, 
gamine azide, palladium, dirubidium acetylide, Zinc, and platinum. 
Hazardous Products of Decomposition: Thermal oxidative decomposition of arsenic and its compounds produces irritating or poisonous gases. 
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Section 6. Health Hazard Data 

water for at least 15 min. 

Section 7. Spill, Leak, and Disposal Pmcedures 

Air Cootaminaat (29 CFR 1910.1000, Subpart Z): Not listed 

’ Dcrignatiuis for arsenic only. 
: Listed as arsenic organic compoundr (as As). 

Section 8. Srwcial Protection Data 

safety Statlons: Make avsilabk in the work area emcrgenc 
d 

eyewash stations, safety/quick-dmnch rhowers, and washin facilities. 
Zontamloated Equipment: Never wear cootact lenses in 
natetial from 

e work area: soft leases may absorb, sad rll leases cooceotr 
shoes and equipmeat Launder cootaminated clothing before wearin 

$ initaots. Remove this 
ur 

Zomments: x” ever eat, drink, or smoke m work areas.. Rsctice good persooal hygiene 4 
mokiag, using the toilet, or applying cosmetics. 

ter usiag this materJal,~especially before estiag, drinking, 

section 9. Special Precautions and Comments 
itorage Requirements: Store ia closed, properly labeled, containem ia a cool, well-veotilated area away from xl1 incompatible materials (Sec. 5) 
tnci heat and ignition sources. Protect containers from physical damage. 
<ogJneerlng Controls: Avoid inhalation or ingestion of dust and fumes, and skin or eye contact. Pm&cc good personal hygiene sad housekeep- 
ag procedure-s. Use only with adequate ventilation sad appropriate personal protective gea. Institute a respiratory protection program with 
raining, maiateaance, inspection, and evrtuatioa. All engineering systems should be of maximum explosion-proof design and electrically 
punded and bonded. Provide preplacement and annuel physicrl examinstioo with emphasis on Ue skin, respiratory system sad blood. 

Transportatloa Data (49 CFR 172.101, .102) 
)OT Shlpplng Name: Arseoic, solid IMO Shlpplng Name: Arsenic, metallic 
)OT Hazard Class: Poison B lTvl0 Hazard Class 6.1 
D No.: UN 1558 IMO Label: Poison 
)OT Label: Poison IMDG Packaging Group: II 
POT Packaging Rqulrements: 173.366 ID No.: UN 1558 
JOT Packaging Exceptions: 173.364 
USDSCoUedion References: 7,26,38,53,73,85.87,88,89,100, JO3, 109, J23,,J24, J26,127,130,136,138 - ~~ ~- ~~ -~ 
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Section 1. Material Identification . 

ai= 

Genium Publishing Corporation 
Mate&l Safe@ Data Sheets Collection: 

Sheet No. 316 
Benzene 

Issued: 11ns Revision: E. 8/90 

3; 

CauUoast Benzene is a cafhztal humm Carcinogen by the IARC. Chonic low-kwl cqtxnve muy cawe CMCYI &dmia)tmd&ne tSre 
wmrmw damnge. with hjt@‘y to bid-f-8 tirsur. tt k do I dmgawu fm hlztrd whm exposed to heat or fluac 
Se&on 2, @&im& and &aptiomt Exposn~-Li~g -. . . . : . . . . :... :r,=f-.y .? :...:.. .::: :: . .:.. ,,. ., 

Benzene. ca NO%* 
1989 OSHA PELs 1989-90 ACGM WRS46 Tarice Dab* 
:29 CFR 1910.1000. Tabktl-A) TLV-TWA: 10 ppm, 32 mg/m’ 
I-hr TWA: 1 ppm, 3 ID& 

Mm. or& lD& SO tag&g; no toxic effect noted 
Mm,illhaNogT 

cr 
: 150 ppm inhaled iofmnitratly over 

LS-Olin sm.: 5 ppm IS #In’ 1 yr in a number 0 discrete, separate doses affects the 

‘29 CFR 191&000, Table Z-2) 
blood (other changes) and nutritional and gmss metatu- 

1988 NIOSH RELs 
lism(body tcxopcra~ ioawse) 

I-hr TWA: 10 ppm TWA: 0.1 ppm. 0.3 mgfm’ 
Rabbit, eye: 2 mg administered over 24 hr produces severe 

iEit9liOO 

~ccepuble Ceiling Concmtmtion’ 25 ppm Ceiling: 1 ppa 3 mg/m’ 
icceptable Maximum Peak: 50 ppm (10 min)t 

OSHA 29 CFR 1910.1~. SubpurZ, MU&M the filvl benme madud in 29 CFR 1910.1021 rppticrtoxUoccup&oml~~ ~,knura sxccp in - 
ubvmu of in- wirers U- m CUIUUCNI~ under the ranon level (i.e., diarihdia~ md sak of f&In, m&d coamnem xad pipliacr, cota produaron, 
Ii1 aad gu drilling ud produdl~a. U%IIA m pmcerung. ti the percenuge exclusios for liquid mixnnu); fortbe exc+e# subqnu~~u, the bmmm limits io 
-able 2-2 apply. 
Awrplbk nuxmnun ~rbovctbercacprbleceilingco~~rmiollfor~u-brrhift 
See NIOSH. R77ES (Calm. for dditioaai initxtive. muurive, rrprdu&ve, nnncrig~ ti tolicity &a. 

iection3..PhysicalData- . . . . 1 .. ,. 
Molecuiar Weight: 78.11 
S 
F 

if’k Gravity (1s ‘C/4 ‘0: 0.8787 

apor Den&v (Air = 1): 2. 
ater Solublllty: Sligbtl 

%VdaUlc by Volume: 1 80 
(0.180 g/l00 g of Hz0 at 25 ‘C’) 

vaporatioa katc (Ether = 1): 2.8 Vlscdtp: 0.6468 mPa at 20 ‘C 
,ppurancc @ad odor: A colorless liquid with a charwe&ic swa amma& odor. Tbc odor ~~~~gnitioo threshold (100% of pauel) is approxi- 
lately 5 ppm (unfatigued) in air. Odor ir noJ an adequate warning of hazard. 

ection 4. Fire and Explosion Data 
lash Point: 12 ‘F (-11.1 l C), CC ( ,Aut~~ignitloa Temperature: 928 ‘F (498 ‘C) j LEL: 1.3% v/v ( UEL: 7.1% v/v 

firm. Watu may be ineffective as an extinguishing 
cotnaioexs, flush spills away fmm cxposutes. dispax benzene 

wcinl Fire-flghtlng RoccdUrr~: Isolate hazard area and deny mtry. Since fii may produce toxic fumes. wear a seif-cootaioai breathing 
rpararus (SCBA) w~tb a fup facepiac operated in the prrssurc-demand or positive-pressure mode rmd full 
refight&s protective cbrhmg provide limited protectmu. Stay out of low areas. Be aware of runoff fmm #’ 

rotecuve equ~pmmL Structural 
IXC control methods. Do not release (0 

wers or waterways. Runoff to sewer cxn crufc pollution. fuc. and explosion hazard. 
action 5. Reactivity Data 
rbUity/PolymerizPtbn: Benzene is stable at room temperature in closed containers under noti stonge and handling conditions. Hazardous 
~IvrncnZaUOn CMOOt occur. 
bimknl IacompatlbWks: BCIIZ~K CXphdCS ou contaft with dibomne, pennamganic acid. bromine peatafluoride. pcro~~&~ulfttric acid. and 
n~xomooosuLfiuic acid. It ignites 011 COo1BCt with diox gC0 difluonde. dioxygmyl tetrafluoroborate. iodine heptafluoride, and sodium peroxIde 
war. Bmzene forms sensitive, explosive mixture w1 .J. 

mdmc pemafluoride, ozone, liquid oxygen, silver perchlorate, niql ,Ktni2 nifric 
id. and anemc pentaflwrid~ + potassium methoxide (explodes above 30 ‘C). A v$orous or iacaodescmt reaction occurs rn 
fluoride. uramum heufluondc. and hydrogen + Raney mckel [above 410 ‘F (210 C)]. Benzene IS incompatible with oxidizing materials. 
mdldoas to Avoid: Avoid heat and ~gmtim sources. 
nardous praducts of Decomposition: Thermal oxidative decompositioo of benzene can ptuduce toxic gases and vapors such as carbon 
mox1ae. 
r)n(ao I99o-pbuhhqc~ 
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Section 6. Health Hazard Data 
sufficient human and animai e;ideocc.‘a human car&g= (Group I). 
Cnrcinogeamty: 1 he AC-A and iAm benzene as, nspecttveiy, a supected humao crnlnoges a C8aCcr hurni, and. bPsed on 

Summaw of Rlakx Rolongai skin cooloct of axccasive inhalation of bcmznc vapor may p= hedach% qss a 
me most~uoporuat health hazatds arc cancer (kukctnia) and bone marrow damage with mjtuy to blood-fotmtttg naauc E 

oitc bw, md hrigue. 
m chtomc low-level 

exposure. Higher kvcl exposutu may irritate the mspimmry &act and cause central nctvoltt System (CNS) dVr+nnJ. 
Medical Couditiotts Agprrvated by --Term Expoanre: Exposure may wonat ailmcllta of thu haart. lunrp, hvcr. kdnayx, blood, and CNS. 
Target Otgaas: Blood, ccnnaf aavoua rystetn, bone matrow, eyu, upper m@mtoQ’ nut, ti rlun. 
Prlmaw Entry Routea: Inhalation, skin cmtacL 
Acute ~ffecta: Symptoms of acute onnxpoaun include imitation of the eyes, ttose, and rrapintory oIc$ brruhleS* eupharir, nausea, 
dtowsiaeas. headache, diniaeu, and intoucation. Severe exposure may led to convulsiona and uskonnXoproetl. sha contact tttay CIUIC a 
drying rash (dermatitis). 
~tmaroa~ects: bag-uno cimaic exposutu may result in mauy blood dkordaa maging RomapLaic atkmia (an inability to form blood =lk) 

FKRSTAID 
Eyea: hxly lift the eydids and flush immediately and coatinuoualy with flooding arxumta of ww until w to an CmQgcocr msdiul 
facility. Consult a physician immadiataly. 
Skln: Qukkly remve coatammated ciorhiog. Immediately rinse wirh flooding amaunts of wamr for at luat 15 tnit~ b t&dated or btickmd 
skin. consult a physician. Wash affect& uu with soap and water. 
Iahahth: Remave exposed paaon to fresh air. Emergency personnel should protect against inhalation exposure. Rovide CI’R to suppart 
bnathing or circulation as m%%uty. Keep awake and pmsponto a &al friii . 

z Ingestioo: Never give anything by nxatth to an unconactoua or convulsing paxon iUgUt&doRCtiII&%wnjriISgShSU~intiooUIJyk 
fatal. Call a physicmu immcdiateAy. 
After first hi, get appropriate in-plant, paramedic, or coamnnity medkai support. 
Phvdclan’s Note: Evaluate chtmic expoautu with a CBC. pertpharal rmcu, md tut~uiocyta count for signs of myclocqxici 

P 
Follow up ray 

early indtutors of ieukenua mth a bone tuatxow biopsy. Urinary phenol qnjUguCr may be used for btologtul nunullMag 0 1#eot a%pOrttm. 
Acute management ts prtmanly supportive for CNS depmasioa. 

Section 7. Spill, Leak, and Disposal Procedures 
Spill/Leak: Design dpracrti a benmw spill conwol and countcrmea~~~c pIon (SCCP). Notify safety penonneL ev~uate dl umaes~~y 
pcrsoanci. climinat~ aIl heat and ignition sources, and provide adquatr ventilation. Cleanup pemonncl should ptotact +pitut vap inhaiation. eye 
CO~J~JCS 8ad skin absorption. Abtmb U much we as possible with an m noncombuatibk matctirl. For large @la, dika far ahaN of spill 
and cootarn liquid. Use noasparking took to place was& liquid or absorbent into cloaabk containers for disposal. Keep waste out of coufiied 

reguhtioos (29 cl% 1910.120). 
F 

spaces such asscwen. wtibed~lod watctivays because-of explosion danger. Follow applicabk OSHA 
Dispaul: Contact your supplier or a liccnscd cootractor for dctaikd recomtnendations. Follow applicable 
EPA Designations 

e&al, state, and local regulations. 

Listed as a RCRA H-dour Waste (40 CFR 261.33), Hazardous Waste No. UO19 
L.&d as a CERCLA Hazardous Substance* (40 CFR 302.4). Reportable Quantity (RQ: 1000 lb (454 kg) 

3 11 (b)(4). 112; sod per RCRA, Sec. 30011 
SARA Exmtncly Hazardous Substanca (40 CFR 355): Not listed 
Listed xs SARA Toxic Chemical (40 CFR 372.65) 
OSHA DaignaUoas - -. 

[ l per Clean Water Act, Sec. 307 (a), 

‘&cd as an Au Contaminant (29 CFR 1910.1~. Tables Z-l-A and Z-2) 

iection 8. Special Protection Data “’ ‘. . . . . . . ,:. ‘: 
;oggks: Wear prokcrive eyeglasses or chemicaf rpfety goggles, per GSHA eye- aad face-protection regulations (29 CFR 1910.133). 
teapintor: Seek professionll advice prior to respirator sekctio~ and use. Follow OSHA tesptratormgulations (29 CFR 1910.1%) and. if tuzm- 
ary, wear a NlGSH-apptovcd tesptrator. For emergracy or nonroutine opcranons (cleaning spills, tcactor vcssek. or storage tanks), wert PI 
CBA. Warnrnq! Air-purfiing respiramrs & rn~ proiut wo&rs in oxygen-&fuicnt a~~spkru. 
)ther: Wear unpcw~ous gloves. boots. aprons, and gauntlets to prevent skin contact. 
‘entilation: Provtdc gcucral and local explosion-proof vcnuktion systems to matntain airborrrt concatmationt at least b&W the &HA PEIs 
Sec. 2). Local exhaust ventilation is prcferrcd since it ptuvcma contaminant dirperrion into the work arua by contxoRittg it at its @~ttrcC.“~ 
afety Stations: Make avulable in the work area ctnctgency eyewash stations, safety/quickdmnch shower& aui washing fa&iriU 
:ontaminatcd Equipment: Never wear coatact tenses IO the work area: raft knsu may absorb, and all lenses cootzottzft, irritants. Ret~~ve this 
laurial from your shoes and equipment Launder contamina&d clothing before wlartng. 
:ommeata: Never ca& dnak or smoke ia work areas. Prrau good pa-mod hygreae after using tJtia mat&al. especially kfofc cuing, mt% 
mohag. usmg the toileL or applylag cosmetics. 
iection 9. Special Precautions and Comments 
torage Requiremeats: Store in tightly closed containers in a cool. dry, well-ventilated araa away from all heat and &dOO Sounds and 
rcompaubk maunals. Cowion! Benwu vapor may form @osive m&tares in uir. To prevent stxtic sparks, elqtl’t~y IpoUad and bond all 
~otamers and qutpment used in shipping, nceivitig, or ttattsfa~ing opeiptions in production and storage amas. when 0-g or CbSmg 

cnzeat cooumcrs, use ooosparkia 
aginccring Controls: Because 0 J 

rook. Keep fire extinguixhar readily avaiiabk. 
HA specifically regulates benacne (29 CFR 1910.1028), educate workers about its pteatill he d 

sagas. Minuaixc all posnble exposures to caaoogmm. If possible, subsutute kss toxtc solvents for bcnzaoe; use this matarkl with axtren~~ 
IUUOO and ooly If absolutely csscouaL Avoul vapor mhaiatioa and skin and eye c0otac.L Use only with adquatc Ventilation and lpprOpri~ 
mooal protccfave gear. lnsutute a rcsptratoty protection program that includes regular alinin& maintenance, ins 
eslguau regulaud areas of benzene use (see legmd us the box below) and label bcnzcae contaiocrs with “DAN r 

tioa, and evaiuation. 
ER. CGNTAKNS BENZENE 

ANCER HAZARD.” 
ltber Precautions: provide prepkccmcat and periodic mcdicai examinations with emphasis on a history of blood disease Or previouS Cxposttm. 

Tramporutkm Data (49 CFR 172.101, ,102) 
OT Sbippiag Name: Bcnzcnc (benzo~) MO Shipping Name: Beuzenc 
OT Hazard Cfaaaz Rammabk liquid IMO Hazmd Clam 32 
1 No.: UNI 114 ID No.: UN1 114 
GT Label: FlammabIe liquid IMO L+atwt: Flammabk liquid 
OT Packaging Exceptiona: 173.1 t 8 IMDC Packaging Group: II 
OT Pocknging Rquinmcots: 173.119 

DANGER 1 



~ppearmce and Odor: A soft, blue white, malleable. Iusaous metal that can be cut easily with a knife; odorless. 
knmeataz Cadmium has 8 signifiimt vapor pressure of O.oooMl tmr (amqondiq to 0.12 mg/m’) at 3 15’F (157’C). Heating this metal 
irhout using lmrect algiBeeritlg coauuls arid&r pcrsod pnmsive cQuIoxllalt cm luult in ovcrexwsure. 

. ‘Notice of Intended Changes, Gcnium reference 116, p. 39. 

. ‘*See NTOSH, RTECS (EU98OOOOO), for additionat data referring to reproductive, mmorige&, and mutagenic effects. 

6 iECTION 3,:: PHYSICAL DATA ..:: . . . . . . . . . ,.:. .. ,:- :... “::,.i ,.:, +j,.,:: ,...,. j :.:, : . . . . . .. ..:>.‘-‘-..:.- >..* i. : :/. ._., . . . . . .> :,...: ..:: :. ..,..... ..:.......::. ..: :...... ,.- .: . . . . ..( -: ;,..: . . . . . . . . . 
E bIIIng Pok 14 13’P (76t’C) 

-h n deltlng Point: 610T (321-C) 
Molaulu Welght: 112 G-Mole 

F lapor Pressure: 0.095 Ton at 610’F (321’~) 
Solublllty In Water (%): Insoluble 
SpaUk Gravity @I,0 = 1): 8.642 

A 
) c 

:ECTION 4. FIRE AND EXPiOSfOiJ DATA - ..r 
F lash Point andMethod+ 1 AutoignicionTempcramrc* 1 EL* 1 uEL+ 
E xtlaguishbg Mcdla: 
ic 

*Cadmium metal burns mdily in air if it is katcd. As wtth mDst metals, the teoctivity/dust-cloudcxplosion hazard 
~zreafes as the cadmium metal becomes more finely divided. In fac& finely divided, powdered cadmium metal can be pyrophotic (it bums 

sy mmncously in air without any source of ignitioo). Carbon dioxide, dry chemical, or sarul m recommended extinguishing agents for 
tdmium fires. Unusual Ftra or Exploaka Hpurda: 

z 
Cadmium dust can explode during a firt. Massive cadmium metal does not present 

di 
is potential explosion hazard; however, certain work opctations such as gtindtig, welding, or cutting, can produce dust made of finely 
vided cadmium particles. Wining: Do not create a dust cloud of cadmium particles. especially during cutting, grinding, or welding 

01 Jentions. Special Rn-flgbtlng Proceduresz Wear a self-contained breathing a~patatus (SCBA) with a full faccpiece operated in the 
Pr usuredemand or positive-pressure mode. 

ECTION 5. REACTIVITY DATA . . .. .: ., : : : : 
. . . . -. , . I . . . . 

Stablutylrorymeruano: 
-- 

Cadmtum IS stable III closed contamers dufmg routine opatioas. Haxatdous polymerization cannot occur. 
Chemical IncompaUblllUes: Cadmium reacts dangerously with ammonium nittatc, hydraxoic acid, tclhuium, and zinc (Genium ref. 84). 
ConditIona to Avokk Avoid alI exposure to sources of ignition and to incompatible chemicals. Haxardous Roducts of Dccotttposi- 
Uon: When heated, which is likely during fires and work operations such as welding and machining, cadmium metal can decompose into 
cadmium metal fume and cadmium oxide fume. 

--.-.-. .I. w 
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SECTION 1;. z:MATERIAL IDENTIFICATION 2 
MnterIaJ Name: CADMIUM 

Descriptlas (Origin/Uses): Used in ekcaopkting other metals; in dentistry; in alloys; in nickel-cadmu~tn 
batteries; and in resctor contml mds. 49 

3% 
I 

Gcnlum 
Other DesJgoitlonsz Cd; CAS No. 7440-43-g HMls 

Maaufaeturtr: Contact your supplier or distributor. Consult tbe Iatcst edition of rbe Ckk&wcek FH : 
Ri 

Buyers’ Guide (Gmium rrf. 73) for a list of supplierx. ;p$ 5: 

SECTION 2;JNGREDIENTS AND HAZARDS, EX.POSURE.LIMITS : 
*SeeSect K 4mw 

. . 
&$o&g..~S No. 74404-9, CI 100% 
1-l-k TWA: 0.1 qiym’ (Cd Fume) 
‘cihng: 0.3 mg/m’ (Cd Fume) 
I-I-lr TWA: 0.2 mg/m’ (Cd Dust) 
‘eiiing: 0.6 mgm’ (Cd Dust) 
KGIH NIC,. 1988-89 
IZV-TWA: 0.01 m#m’ (Cadmium and Comnounds. as Cdl 

ACGMTLVs,1988-89 
-lLV-TWA: 0.05 stqm’ (Cadmium Dusts ti Salts, as Cd) 
-lLl’~diag 0.05 mg/m’ (Cadmium Oxide Fume, as Cd) 
TLV-TWA: 0.05 q&n’ (Cadmium Oxide Froduction) 
Toxicity Data** 
Human, inhartion, &: 39 q/m’ (20 Minutu) 

1 KGIH A2, Suspcc&d HtimrnCarciuogen ’ ’ 

pSECTION 6, HEALTH HAZARD INFORMATION 

- r 

Caretnogenicity: The ACGIH classifies cadmium and its compounds as suspected human carcinogens (group AZ); the [ARC lists them 
as probable human carcinogens f.gruup 2B); and the NTP classifies them as anticipated human catcinogens (group b). Summary of 
RLsks: Heating cadmium metal produces intensely irritating cadmium metal fume. The acute effects of its excessive inhalation, which 
include severe aacheobmnchitis. pneumonitis, and pulmonary edema, are life threatening and a~ usually delayed for several hours; their 
roonahty r-au is about 20%. Nonfatal pneumonitis has resulted from exposure to 05 to 25 mg/mJ; a fatality has been reported for five hours’ 
exposure at 9 mg/m’ and for 1 hour’s exposure at 40 to 50 mg/m’. Them is no warning discomfort or immediate irritation from exposure to 
cadrmum fume. Acute gastroenteritis and symptoms of metal fume fever arc associated with even lower acute exposure. Symptoms of acute 
overexposure include excessive salivation, a dry, burning throat; headache; aching muscles; coughing; chest tightness and pain; nausea: 
chills, and fever chills; and fever. Medical Condltlons Aggravated by Long-Term Exposure: None rqmted. Target Organs: Skin, eyes, 
nspuarory sysum kidneys, and blood. Rimnrg Entry: Inhalation skin contact Acute Effects: See Summary of Risks, above. Chronic 
Ef’fects: Long-urm, chronic inhalation of cadmium dust, saits, or fume causes chrktic cadmium poisoning characterized by a distinctive, 
nonhypertrophic emphysema with or without tcoal tubular injury, accompanied by the urinary excretion of a protein with a molecular weight 
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bind weight among ba 
verxible renal tubular damage. CWCU, armsmia, chronic rhinitis. ye 
Bone pain in the ribs, backbone. and femur is common; disorders of calcium metabolism develop; and kidney ~totonet and PU 
have been described. FIRST All): Eyes. immediately flush eves. including u&r the cyclids, gently but th~~~ghly with flooding amounts 

of running water for at least 15 minut&. Skin. Rinse the affectk area with -&ding am&ma ofwater, then wash it with soap and water. 
Inhalatfon. Remove the exposed person to fresh &, restore and/or support his or her breathing as needed. Have qualified medical personnel 
admmtstcr oxygen as requimd. Ingestion. If a physician is not readily available. give the exposed person 2 to 3 glasses of water to drink and 
induce vomiting. A physician may administer a gastric lavagc followed by saline cathar&. Commentx: A comprehensive medical program 
is advised for those who work with cadmium or its compounds. This should include chest X rays and forced-vital-capacity tots. Get med- 
lcal help (In plant, paramedic, coinmunlty) for all cxpoaum Seek prompt medical assistance for further treamwnt, observation, and 
support after first aid. Note b Phyaklac Chelation therapy may be useful in treatment; calcium disodium edetatc and pcncillamine am rec- 
ommended. Dimercapml (BAL) is not meommended because of reported renal toxicity of the cPdmiuf~~-BAL Complex. 

SECTION 7. SPILL, LEAK. -AND DISPOSAL. PROCEDURES..- .. 
Spill/Leak: Notify safety personnel, evacuate unnecessary personnel, climinam all aouru8 of ignitioa immediately, and provide adequate 
ventilation. Cleanup pmcahttes must not create dusty conditions. Pick up the spilled material using vacuuming, mopping, or wet-sweeping 
techniques. Cleanup pasonnet need protection against inhalation of dust and ti (see aecf 8). Waste DLspaol: Contact yxittr supplier or a 
Iiceased ccmracror fordetailed rccommendattons. Follow Federal, state, and loultegu&tion~. Co tlcemad soluIioas of cadmitlm waste can 
be pmcipitated with lime and collected by frlrrotion. Effluent should be treated as m&d to reduce the concentration of the c8dtaium to a 
level that is within regulatory compliance limita. 
OSHA Dcsl~tlona 
bed as aa tr Contaminant (29 CFR 1910.1000 Subpart 2). 
EPA Designations (40 CFR 30%4) 
RCRA Hazardous Waste, No. DO06 (40 CFR 261.24 [Characteristic of EP toxicity]) 
C’ERCLA Haxardous Subswicc, Reponnble Quantity: 1 lb (0.454 kg), per the Clean Water Act (CWA). 8 307 (a). 

SECTION 8, SPECIAL PROTECTION INFORMATION 
;ogglea: Always wear protective eyeglassu or chemical safety goggles. Where splashing of a cadmium solution is possible, wear a full face 
;hield. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: UK a NIOSH-approved respirator per Genium 
efercnce 88 for the maximum-use concenuations and/or the exposure limits cited in section 2. Follow OSHA mspiramr rQulations (29 CFR 
1910.134). For emergency or nonmutine operations (spills or cleaning n-actor vesrls and storage nurks), wear an SCBA. Warning: Air- 
Mfying respirators will not protect workers in oxygen-deficient atmospheres. Others Wear imperviaus gloves, boots, aprons, and gaunt- 
ets, IO prevent prolonged or repeated skin contact with this material. Ventllrtloa: Install and operate general and lccal maximum cxplosion- 
Iroof ventilation systems pow&d enough to maiatain airhoroe levels of cadmium below the OSHA PEL cited in section 2. Local exhaust 
rcntllation is pnfcrrcd because it prevents dispersion of the contaminant into the general work area by eliminating it at its SOUKX. Consult the 
atest edition of Genium reference 103 for detailed recommnedations. Safety Stationer Make emergency eyewash stations, safety/quick- 
lmnch showers, and whing facilities available in work areas. Coaumlnrrcd Equipment: Cootact lenses pose a special haxard; soft lenser 
nay absorb initaats. and all lenses concentram them Do M wear contact lenses in any work area. Remove coaraminatai clothing and 
aunder it befoit wearing it again; clean this mat&al from your shoes and quipmeat. Do not wear work clothes home. Commend: Practice 
;ood personal hygiene; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying 
osmeacs. Keep iL off your clothing and equipment. Avoid transfaring it from your hands to your mouth while eating, drinking, or smoking. 
b nor ear. drink. or smoke in any work rona. Do not inhale cadmium fume. Do not expose individuals with lung, liver, kidney, and bIood 
ilments to cadmium uatil such exposure is approved by a physician. 

iECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
~torage/Segregrtlon: Store cadmium in closed containers in a cool, dry, well-ventilated area away from sources of ignition and strong 
xidixers. Protect containers from physical damage. Avoid storage situations whm cotrosioo can occur. Keep powdered cadmium in 
losed coataina: preveat the airborne dispersion of powdered cadmium. Engirmeriag Coatrob: Make sure all engineering systems 
wuctiotl, transportation) am of maximum explosion-proof design. Gmund and bond ail containem, p@dhes, etc., U& in shipping, 
ansferriag. txacting, producing, and sampling opemtions to prevent static sparks. Other Frecastlonar The cbxic effects of cadmium are 
tflucnced by the pmseoce or absence of other elements such as zinc and selenium. If these materials are present in the workplace, careful 
valuation of any exposure to CsdmiUXU is required to understand any contributing facto% 
laxardons Materials Table (49 CFR 172.101): Not Listed 
~ptlonal Haxardous Materials Table (49 CFR 172.102) 
1 No. UN2570 

MO Shipping Name: Cadmium Compounds 
190 Hazard Clns: 6.1 
d0 Labels: Poison or Saint Andrew’s Cross (X)* 

hrrnfui-Stow away from Foodstuffs (IMO Labci. Materials of Class 6.1 Packaging Group HI). 

cferenca: 1.26.38,~94,100,11& 117,120,122. 
_ _ hdgmmu 0 co rho ambPty of iafaouaaoa hacra for WI purpms M 

aauunly~1mpo~ty.Thadorr~rmIalWewhn 
Repaxed by PJ Igoe, BS 

bmukalmIbeplcyrxIonofPuhulfofnuuoaGemumlLblirhin~Cofp. 
?SlNdSO~-.lNkIO8OiWp-~Ird- no NpoMbuiIy Inclusuial Hygiene Review: DJ Wilson, CIH 
iuaoulc vamy a 1ulw*ty of nub udomruor for rpplrcJIIon lo 
pwchmd~intmdaipppororfa~diour p Medical Review: W Silverman. MD 



Material Safety Data Sheets Collection: 
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Genium Publishing Corporation 
1145 CataIyn SttBzt Sheet No. 83 

Schenectady, NY 12303-1836 USA Chromium Metal/Powder 
(518) 377-8854 

Issued: 3/81 Revision: A, 1 l/89 
Section 1. Material Identification 30 .,T’ : . . .:.. : 
Chromium Metal/Powder Deacriptlon: Obtained from chrome ore, chromite (FeCraO,). by electrolysis of chromium 

P : 
Genlum 

solutions, by direct reduction (ferrochrome). and by reducing the oxide with finely divided carbon or aluminum. Used for 
chromeplating other metals: for greatly increasing metal resisuutce and durability; in manufacturing chrome-steel or 1 

chrome-nickel-steel alloys (stainless steel): as a constituent of inorganic pigments: as protective mating for automotive ;; 21 
I 

and equipment accessories: and in nuclear and high-temperature research. 
Other Deslgnatioas: Chrome; Cr; CAS No. 744047-3. 9 S 
Manufacturer: Contact your supplier or distributor. Consult the latest Chunicufweet Buyers’ G&e (Genium ref. 73) 
for a suppliers list. if : 

LG.’ 
*seca 

Section 2. Ingredients and Occupational ExposureLimi& . . . . ;,.;::~.:~..~;: ;:-::;.;-.:::;.- ::; :-‘-,i;‘:::i~~::.-i~-‘:,:.i,. ,+: - .;:,. ,:~.~-.;.-ii::i,~::~.~:-, :L.j 
Chrommm metal/powder, ca 100% 
OSHA PEL ACCIH TLV, 198&89’ NIOSH REL, 1987’ Toxlclty Data+ 
8-hr TWA: 1 mg/m’ TLV-TWA: 0.5 mg/ms 8-hr TWA (for chromium metal 

snd insoluble salts): 1 mg Cr/ms 
RaL implant, TD,: 1200 uglkg body weight 
administered inImnittcnuy over six weeks 

’ This TLV is rppliublc to Ccs md Cf’ compounds. For water soluble md WUX-insoluble CP, rhe 8-hr TWA jr 0.0.5 mg G A,+n’. Ckn& wuer-insaluhk Cr’ 
:anpotmdr (tic chran~~.. cal&nn duumrte. iud duunare. bakn chmmarc, rumdlrm &mmue, and sintared chromium uioxidt) are designated a: Ala (btanm 
rrcinogen). 
The NIOSH REL (IO-hr TWA) for carcinogen CrJcompounds is 1 pg/m? for nonutiogenic CrJ annpcamds (including cttranic acid), the REIJ (IO-hr TWAs) 

R 25 pg./m’ md 50 pg@’ (15~min ceiling ). 7he nauxrcinogedc compounds include mono- end dichmarru of hydmgen, c&tan. sodimn. litltit~. potassium, 
ubidium. -stir, uld CF’ (chromic rcid hydride). Any md J1 CP mrserkls cxdudcd from the non~mic group above WC urcinogak CC’ ccm- 
mds. 
See MOSH. RTECS (GB4200000). for rdditionrl dru with references 10 mmorigcnic effects. 

section 3. Physical Data . . . 
ioiling Point: 4788 ‘F (2642 ‘C) Atomic Welght: 51.996 g/mol 
Aelting Polnt: 3452 ‘F (1900 ‘C) SpecUk Gravity (H,O = 1 at 39 ‘F (4 ‘C)): 7.2 at 68 ‘F (20 ‘C!) . 
lapor Pressure: 1 mm Hg at 2941 ‘F (1616 ‘C) Water Solublllty: Insoluble 
rapor Denslty (Alr = 1): 1.79 

Lppearaace and Odor: Steel-gray. lustrous meti no odor. 

kction 4. Fire and Explosion Data . 
. 

‘lash Point: None repned AutoIgnition Temperature: Cloud, 1076 ‘F (580 l C); dust LELt Dust cloud explosion., UEL: None reponed 
layer. 752 ‘F (400 ‘C) 0.230 oz/fI’ 

1xtinguishing Media: Use dry chemical or sand. 
Jousual Fire or Explosion Hazards: Particle sixe and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air, 
rhile chromium dust suspended in CO, is ignitable and explosive when heated. 
pecial Fire-flghtlng Procedures: Wear l self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressuredemand or 
ositive-pressure mode. 

Dne hundred perat of dust goer through s 74-pm sieve. A 14O-mJ spprrk M i&z I dun dasd. 

ection 5. Reactivity Data : : :: . . . . I..:. 

tability/Polymerizatlon: Chromium is stable when properly handled and stored Haxardous polymerixation cannot occur. 
hemical Incompatibilities: Chromium reacts readily with dilute, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and 
rang alkalis. Its powder is incompatible with strong oxidizing agents, including high 0, concenuation Evaporation of mercury (Hg) from Cr 
nalgam leaves pyrophotic chromium. Finely divided Cr attains incandescence with nitrogen oxide, potassium chlorate, and sulfur dioxide. 
[olten lithium at 18 ‘C severely attacks Cr. Fused ammonium nitrate below 200 ‘C ream- explosively and may ignite or react violently with 
,omine pentafluotide. 
azardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes. 



No. 83 Chromium Metal/Powder 1 l/89 

Section 6. Health Hazard Data 
Carcinogcakity: The NTP and OSHA list chmmittm as a human CXC~~IO~CII. 

Summary of Riaks: When inguted chrontium is a human poison, with gastrointestinal (GI) effects. Chromium 3 (Cr.‘) compounds show little or 
I 

no toxicitv. Less soluble chromium 6 (CrJ) comootmds are suspected CuCitIOWItS and severe irritants of the Irrynx, nasopharynx, lungs. and skin 
, 

(Sec. 2). Chromic acid or chromate sahs cause irritation of the &t and respiratory passage. Ingestion leads to severe irritation of the gasaointes- 
tind Uact. renal damagr. and citculatory shock. Chromium metal (what heated to high temperatures) and insoluble salts arc said to be involved in 
histological fibrosis of the lungs, which may progress to clinically evident pneumoconiosis. Exposure to chromate dust and powder can cause skin 
(dermatitis) and eye irritation (conjunctivitii). 
Medkal Condltlons Aggravated by Long-Term Exposure: An incresed incidence of bronchogenic carcinoma occurs in workers exposed to 
chromale dust 
Target Organs: Respiratory system. 
Primary Entry: Inhaladon, pcrcutsmeous absorption, and ingestion. 
Acute Effects: Acute exposures to dust may cause headache. coughiig. shottness of breath, pneumoconiosis, fever, weight loss, nasal irritation. 
in!lammadon of the conjunctiva and dumatitis. 
Cbrottlc.EKects: Asthmatic bronchitis 
FIRSTAID 
Eyes: Flush immediately, inchtding under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min. 
Ekh: Brush off chromium dusr Afta rinsing affected area with flooding amounts of water. wash it with soap and Watt. 

hthalatiun: Remove exposed person to fresh air and support breathing as needed. 
[ngestion: Never give anything by mouth to an unconscious or convulsing person If ingested, have that conscious person slowly drink 1 to 2 
#.sses of water to dilute. Do not induce vomoting. A physician should evahtate all ingestion cases. 
4Rer l’ht ald, get approprlrte in-plant, parmedic, or community mcdlcal attcntlon and support. 
PhysIcian’s Note: Acute toxicity causes a two-phase insult 1) multisystem shock due to gastrointestin~ cotrosivity and 2) hepatic. rettill, 
~ematopoetic insult. Treatmmt should use ascorbic acid as a neuualizo with gas& lavage. If the ingestion is substantial, exchange transfusions 
tnd/or consider hemodialysis. Treat allergic dermatitis with local cortisone or 10% ascorbic acid to reduce CrJ to Cr”. Ten percent EDTA in a 
anoh base applied every 24 hr helps heal skin ulcers. 

section 7. Spill, Leak, and Disposal Procedures ‘: 
ipUVLeak: NOI& safety Personnel of large spills. Cleanup pasomtel should wear protective clothing and approved respirators. Remove heat and 
gnition source.:. Provide adequate ventilation Keep airborne dust at a minimum. Remove spills quickly and place in approai~~ cotttairtera for 
Lispal or reuse. 
Xsposal: Reclaim salvageable met& Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal. 
tate. and local regulations. 
XSHA Desfgnatious 
.isted as an Air Contaminant (29 CFR 1910.1fNI0, Table Z-1 ) 
5PA Deslgastions 
KRA Hazardous Waste (40 CFR 261.33): Not listed 
isted as a CERCLA Hazardous Subsuvtce* (40 CFR 302.4). Reporulble Quantity (RQ): 1 lb (0.454 kg) [* per Clean Water Act SC. 307(a)] 
ARA Extremely Hazardous Substance (40 CFR 355): Not listed 
,isted as a SARA Toxic Chemical (4.0 CPR 372.65) 

Mien 8. Special Protection Data 
goggles: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Lesplrator: Wear a NIOSH-approved respirator if necessary. Wear an SCBA with a full facepiece when the Particle concentration’s upper limit is 
0 mg/tn’. 
Varoing: Air-purifying respirators do not Protect works in oxygendeficient atmospheres. 
ttber: Wear impervious rubber gloves, boots. aprons, and gauntlets to prevent prolonged or repeated skin contact. 
‘entilatlon: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA standard 
kc. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at iu source (Genium 
!f. 103). 
afety Stotlotts: Make available in the work area emergency eyewash stations. safety/quickdrench showers, and washing facilities. 
!ontaminated Equipment: Never wear mntact lenses in the work pea: soft lenses may absorb, and all lenses concentrate. irritants. Launder 
mtaminatcd clothing before wesring. Remove this material from your shoes and equipment. 
:omments: Never ea& drink or smoke in work areas. Practice good personal hygiene after using this material, especially before eating. drinking. 
noking, using the toilet or applying cosmetics. 

ection 9. Special Precautions and Comments 
toragc Requirements: Store material in cool. dry, well-ventilated area separate horn acids and oxidizing agents. Seal and protect cotminers 
om physical damage. Keep away horn heat or ignition sources. 
ngitteerlng Controts: Avoid dust inhalation. Ractice good housekeeping (vacuuming and wet sweeping) to minimize airborne particulates 
Id to prevent dust accumulation. Use nonsparking tools and ground electrical equipment and machinery. 
-ansportntion Data (49 CFR 172.101, .102): Not listed 

‘SDS Collection References: 1.2,26.38,80,87,88.89, 100. 109, 124, 126 



Genium Publishing Corporation 
Mated Safety Data Sheets Collection: 

1145 catalyn street Sheet No. 162 
Schenectady, NY 12303-1836 USA Copper 

1 Section 1. Material Identifkation 
I Issued: 12/85 Revision: A, 8190 

32 
Copptr (Cu) Dtscription: Widely distributed in naturt in elemtntal state. arstnites. sulfides, chlorides, and carbonatts. R 0 Gtnium 
Prepared by crushing, grinding, and concentrating copper ores by flotation and leaching or by smelting copper ore 
concentrates to yield a blister (% to 98%) copper which is ekctzolytically refined to yield 99.9+% copper. Copper is the k ;’ 0 

most widely used structural metal, next to imn and aluminum. Used in electric wiring; switches, heating, plumbing, KO 2-0 
roofing, and building construction; alloys (brass, bronze, Monel metal, berylliumcopper); coins; chemical and phannaceu- 49 
tical machinery; elecuo@ated protective coatings and undercoats for nickel, cbmmium, zinc, etc., cooking utensils; insecti- HMIS 
cidts; antifouling Paine and as a catalyst. Copper whiskers art ustd in thumal tnd clectrictl compositts. Copper flakes 
atr used as insulation fur liquid futls. FH :, 
Otbtr Deslgnatloas CAS No. 7440-50-8, brnnz powdtr, copper slag4rbome, copper slag-milled. 
Manufacturtr: Contact your supplier or distributor. Consult the latest Ctiafweek Buyus’ GYidcc”, for a suppliers Lisa 

i&G’0 

1 
‘Sa.8 

Cautbna: Copper may k toxic through cauact. in/u&h and ingutim. It may cause skin and eye iritatior~ and metal fume fem. 
Copper is not considered a fire hazud, but fine particles may burn in air. 
Section 2. Ingredients and Occupational Exposure.Limits : ..:.. . . . ‘..:.:::::.+ . . . . . >:.:. 
Copper, ca 100% 
19%9 OSHA PELs 19Zt9-90 ACGM TLVs 1988 NIOSH REL 19IkS86 Toxlclty Data$ 
II-hr TWA: 1 m&y/m’* TLV-TWA: 1 mgirnl* None tstablishal 
8-hr TWA: 0.1 q/m’? TLV-TWA: 0.2 mg/m’t 

Human, ap1, TD,: 120 pg/kg affects the gastrointestinal tract 
(nausea or vomiting) 

Rat, oral, TD,: 1210 lrgflrg (35 we& prior to mating) affects 
fcrt.iIity (prc- and post-implantation mortality) 

l Copper durtr atd mists, u Cu. 
t Copper fume. 
$ See NIOSH. RlECS (GU32SooO). for additional reproductive, ~umorigcnic, and toxicity data. 

Section 3. Physical Data . . 
Bolling Poinat: 4703 ‘F (2595 ‘C) Molecular Weight: 63546 
Melt@ Point: 1961 ‘F (1083 ‘C) DtnsltylSptclfic Grtvtty: 8.94 
Vapor Prtssurt: I mm Hg at 2962 ‘F (1628 ‘C) W8ttr Solubllity: insoluble 
Appttranct and Odor: Solid, various shapes. odorless, r#bn~wn-colorcd metal or pow&r. Copper is ductile, tough, and easily worked. It is 
very resistant to cormsion. but readily attacked by alkalies. 

Section 4. Fire and Explosion Data 
Flash Point: None reported / Autolgnltlon Ttmptraturt: None xtpontd j LEL: None qortcd / UEL: None rcportcd 
Extlnplshlng Mtdk Use extinguishing media appropriate to the sutrounding fin since copper dots not burn. Finely divided copper bums in 
air. and in cxme casts ignitts spontaneously. 
Unusual Fire or Explntbn Haxudsz Liquid copptr explodes on contact with water. High wnccntrations of fine copper particles in the air may 
prtscnt an explosion hazed. 
Special Flrt-flgbting Proedum: Since fii may product toxic fumes, wear a sclf-containcd breathing apparatus (SCBA) with a full facepiece 
operated in the p~~surc-dcmand or positive-pressure mode and a fully encapsulating suiL 

Section 5. Reactivity Data 
SttbUity/Polymtrim~bD: Copper is stable at rwm tcmpetanuz in closed continm under normal storage and handling conditions. However, on 
long standing, a white, highly explosive peroxide deposit may form. Copper’s vapors are uninhibited and may form polymers in vents and flame 
UKSttK. 

Chemical Incotn@bUltles: Copper ~~acfS violently with ammonium nitrate, bromares, Mates, chlorates, ethylene oxide, hydrazoic acid, 
potassium oxide. dimCrhy1 sulfoxide + PiCtrlOrOaCetic ;rcid, hydrogen peroxide, sodium peroxide, sodium azide, sulfuric acid, hydrogen sulfide + 
air, and lead azidc. A poteotially explosive caption occurs with ac@enic co~unds. Copper @hcs on contact with chlorine, fluorine [above 

250 ‘F (121 ‘C)], chlorine fkfh~ridc. and hydrazinium nitrate [above 158 ‘F (70 ‘C)]. It is also incompatible with 1-bromo-2-propyne; an incan- 
descent reaction occ~~ls with potassium dioxide. 
Conditions to Avold: Avoid pxolongcd exposun to air and moisture. On exposun to moist air, copper slowly converts to the carbonate. 
Hazardous Products of Dtcompositloa: Thermal oxidative dccompositioo of copper can produce metallic oxides (copper fumes). 



during welding, smcl~ag, orrcfzag opcratioai; or through exp&um to copper dusts ind mists d&g miaiag, extracting, refiaiag, or mmufpcaU- 
iag processes. Copper particles mry irritate, discolor, sad damage eyes. Exposure to copper salts in many spplicxtioas is poc~ntislly toxic. Copper 
dusts, fumes, sad salts my irritate the upper rcsphatory at. Long-term cxposurc mxy irritate the skia sad discolor the sha or hair. 
Medical Conditions Aggmvatd by Loag-Term Exposure: IadividuPIs with imp&ad pttlmon~y or rcsml function should avoid CX~OSU~~. 
Tatget Organs: Respiratory system. skia, eyes, liver, kidneys. 
PrIma Entry Routes: InhaMio& ingestion. 
Acute 2 ffectsz Inhalation of copper futa0s may give rise to metal fume fever (after xa incubation paiod of about 5 hr), ~11 allergic feaction with 
flu-like symptoms-high tcmpcmtma, tlletdic taste, nausea, cough&, geacmt wcrkaess, musck rchcs, sad exhou~tioa. These sympt~!tt~ UsUsgy 
disappear within 24 hr. Direct coatact with copper causes skin and (less often) eye Mation, and itching of the linings of the now mouth, aad rests- 
piratory uact. Exposure to copper dust may cause a gracaish-black skin discoloratioa. Copper iagcstioa causes aruses, vomitiag, abdominal pain, 
and diarrhea Ingestion of lage doses may cause stomach sad iatcsaae ulccratioa, jsuadicc, sad kidmy sad liver drmrgc. 
Chronic Effects: Continued exposure to copper may csusc mild dermatitis aad d cacration of the mucous membrsau. Repcued or ptoloaged 

“a exposure to copper dusts sad mists cm discolor skin aad hair pod irritate the skia. epcd&d iahalstioa caa cause chroaic mspirsrory discsse. 
Individuals with Wilson’s discasc (1 ia 200,OOO iadividuals) ara more susccptibk to chroaic copper poisomng. If uadetcctcd aad uaautai, this 
Drortmssive coadition is evcatusllv fatal. 
h&r AD 

r 
Eyes: Gently lift the eyelids sad flush immediately sad continuously with floodiag aumuats of water until trsasponcd to aa em~tgeacy medical 
facility. Consult a physician immediately. 
Skin: OGckfv remove coamniaakd clothinp. Rinse with floodian amoua& of watcx for at least 15 min. For rcddcacd or blistered skia, consult a 

P hysi&a. Wish affcctcd arcs with sosp swstcr. 
Y 

nbalation: Remove exposed person to fresh air and support breathing with artificial respitatioa. 
Ingestion: Never give anything by mouth to aa uacoascious or coavulsiag person. If iagcsrcd, have thst cuucio~ pm00 driak 1 to 2 glasses of 
water, rhea induce vomttiag. 
Afttr first aid, get appropriate In-plant, paramedic, or community medical support 
Physician’s Note: A blood couat shows icucocytosis if an iadividual has metal fume. feva.Coasider chelkitioa with pcaicilluniac or BAL 
[British An&Lewis& or dimcrcapmi) forchmaic intoxication. 

styi wear a NIOSk-approved respirar&. Some &ommcadstioas follow. For copper dust aab mists g&atcr thsa 50 tng/m’, wear s hightfficiency 
~aruculatc rcspyator. a suppled-u mspa-drbr. or sa SCBA, all with a full factpiece. For copper dust aad mists greater thaa 2000 wrn’, wear a 
upplied-au respvator cqu~ppcd either with a full facepiece operated ia prcssurcdemaad or positive-pressure mode or with a hood in coatiauous- 
low mode. For copper fumes over 100 tag/m’, wear either a powend &-purifying msp&or with a high-cfficicacy f&r, or a supplied-rir 
cspuator cqurppcd either wuh a full fsccprcce opcrxtcd in pressure-demand or positive-pressure mode or with a hood ia continuous-flow mode. 
Varning! Air -purij$ing rcJpi?ators $0 no1 prorecf wor&~ in oqgm-drfrc& oanosp~ru. 
Xhcr: Wear rmpcrvlous gloves, boots, aproas, and gauntlets to prevent prolonged or rcpcstcd skia contact. Eye sad face pmtcctioa is required 
vheo gnadmg, weldiog. cutaag, or mmeltiag. Rotcct skia fmm mohca metal sad radiant hcst whca mcltiag scrap. Mschine NtniDgS may also 
lrexat a lacer&on hazard. Whea haadliag oil-coatamiaated copper, wear rubber gloves 10 pmvcat skia contact, 
rcntilation: Provide geacral sad local explosion-proof veaalatioa systems to maintain airborne coaccarrstioas below OSHA PELs aad ACGIH 
‘LVs (Sec. 2). Local exhaust ventilation is preferred since it prcveau coatsmiasat dispersion into the work arca by coaaolliag it at its s~uxc.“‘~ 

iafety Stations: Make available ia the work area emergency eyewash slations. safety/quickdmach showers, and washing facilities. 
:oatamiaatcd Equipment: Never wear contact icases in the work area: soft leases may absorb, aad all lcascs coaccatrstc. irritaaU. Remove this 
natenal from your shoes xad quipmeat Lauadcr cooramiaatcd clorhlng before wearing. 
Zommtots: Never eat, driak, or smoke ia work srcss. Practice good personai hygieoc after using this matcrisl, especially before estiag, drinking, 
moluag, using the toiler, or applying coswtics. 

kction 9. Special Precautions and Comments 
‘torage Rcqulrtmtats: Store copper ia tightly closed coataiac~ ia a cool, dry, well-veatilsted arcs. Avoid exposure to air sad moiswt. 
:ngiiwering Controls: Avoid dust aad fume inhalation xad direct contact with skia aad eyes. Use only with sdqurte veatilatioa sad Ppproprialc 
ersoaal protective gear. IastiNte a rc+atixy protection program that includes regular traiaiag. maiatcnaace, iaspuxioa, md CValUstiOO. practice 
ood personal hygreoc sad housckccpmg pmccdures. Msiatsm exposures below the PEYrLV. Monitor copper dust sad mist levels in the sir. 
Ithtr Precautions: Pravide placement sad periodic ex~aaoas that emphssixe the skia, eyes, aad rcspimtory system Prcvcat exposing ~..-. I. . . . . . . . 

No. 162 Copper 8/90 

Section 6. Health Hazard Data 
Carcioogcaicity: The NTP, [ARC, and OSHA do not list copper as a carciaogca. Expcrimeatal studies show tmaorigenic aad tcrctogcnic cffccU 
in laboratory animals. 
Summary of Risks: Copper is a necessary humxa auaicar, excessive intake levels of which the kidneys normally eliasiaatc. In iadivi - - ’ 
kidney disease or, rsrely. Wilson’s disease (aboonaaJ rcrcatioa sad stooge of copper in the body that damages ti 
boats sad cadocriac elands). coaocr leveb may accumulate. Significant mdustrial exposure to copper occurs msialy through iahalatioa of fu 

iduals with 

IC liver, kidneys, brain, blood, I __ 

Section 7. Spill, Leak, and Disposal Pr&edures 
Spill/Leak: Notify safety personnel, reaxove all heat sad ignition sources, sad provide adequate veatilatioa. Avoid crcaiiag dusty coaditioas. 
Zlcaaup penoaacl should prorcct agaiast vapor iahalatioa sad skia sad eye contact. Clemup methods such as vacuuaUtlg (with the rpproprism 
‘ilter) or wet mopping minimizes dust dispersion. Absorb liquid containing co 
arapriau contaiaers for disposal. Follow applicable OSHA regulations (29 CF 

per with vermiculite. dry mad. or other inert mstcri&. Place i0 rP- 
PC 1910.120). 

Disposal: Contact your supplier or a licensed contractor for detailed rccoamxadatioas. Follow applicable Federal, stale, sad locrd rCgUbIrionS. 
EPA Designations 
KRA Hazardous Wasrt (40 CFR 261.33): Not listed 
&cd as a CERCLA Hazardous Subsmace+ (40 CFR 3O2.4), Reportable Qusatity (RQ: SOOO lb (2270 kg) [* per Cleaa Water Act, 307(a)] 
SARA Exaemely Hazardous Substaace (40 CFR 355): Not listed 
&cd JS a SARA Toxic Chemical (40 CFR 372.65) 
3SHA Deslgaations 
,isIcd as an Aa Contamiasat (29 CFR 1910.1~, Table z-1-A) 

Section 8. Special Protection Data 
h@les: Wear pArrcave eyeglssses or chcmicll safety goggles per OSHA eye- aad face-protcctioa regulations (29 CFR 1910.133). 
respirator: Seek VofessioaaI advice prior to rrspirator selection aad use. Follow OSHA rcspintor~gulatioas (29 CFR 1910.134) and, if acccs- 

!atvtauaIs wtin camax rc?trator a~scasc or Wttsoa s dtseasc. 
ransportatioo Data (49 FR 1 2.101, .102): Not listed 



TOXIClTY DATA: 2 CODEN: 
ihhr LCL&S20 mytnU4H HYSAAV 31.3s3.66 
unk-nt LDLa:452 mvk# HYSAAV 31.383.66 
LWIIWIW LDLo:JBo m& IWBAAV 31.383.66 

THR- MOD ihL unk. See also esters. 
Disaster Hazad When heatai to decomp it emits tox 

fumes of Cl-. 

DDI 

CAS RN: 50293 NIOSH #: KJ 3325000 
II& C&i&k mw: 354.48 

Cdorlus crystals or white to slightly off-white powder. 
Odorlus or with slight 8romatic odor. mp: 108.5°-1090. 

TOXICITY DATA: 3 
cyt-tmn : lym 200 ug/ IMH 
dlbntori LOO tag& 
rpm-rarotl 1 gIn&BD-I 
w--v 50 PP= 
Eyt-m~~=uJu 
dtt-ald 100 lag& 
dlt-mti 200 muy low-1 
oli-nl TDLO: 19 gluIkgnY-c:NEo 
orl-alus TDLo:73 mghg/26W- 

c:cAJt 
scu-uw TDLo: 370 m~SOW- 

I:NEO 
orhm TD: I I gwkd78WC:ETA 

od-rnus lD :7sa m@k@ow- 
C:NEO 

ori-mw TD: MOO mg/k@OW-I : NE0 
0&m lD:lllW m@g/lYC:RA 
ori-bf LDLo: 1SO maflu 
orl-hmn TDLo:6 m@g:CNS 

unk-mm LDIA:221 my4 
0&m LD50: I I3 mm 
skmnt LD50:1931 mghg 
~pr-far LLMO:74 mVk8 
KU-~ LDJO: 1SOO m&r 
,vn-“l LDlJJ: 30 ln&/ks 
m-m LDSO:68 ms/ks 
orl-mus LD50: 13s mgfkg 
ipr-mus LD50:77 rnVk8 
tvn-mus LDSO:68ux) u@g 
orldog LDLa: 300 mykg 
wn-don LDLo:75 ms/kg 
orhky LD50:200 lii#& 
WI-,-u&y LDLo: 50 m&& 
oriu~ LDL.0: 250 mylls 

hat LDLoW mdLg 
ori-rbt LD?O:250 mvk8 
SOD-rbc LD50: IW mtykg 
scu-rbt LD50:250 rnyh! 

CIDmFENIL)-ETAUD ltTAL- 

Un) 

CODEN: 
MUREAV 40.131.76 
FcrxlrV 11.53.73 
BEcTA6 14.171.7S 
CNJGAl 16.491.74 
PHrHDT 6147.79 
PHniDT 4147.79 
PHTHDT 6.147.79 
uaww 19.179.77 
FCCKAV 7.21169 

IJCNAW 19.72S.77 

NCTZX* NCICG-l-R- 
131.78 

FCIXAV 11.433.73 

UCNAW 19.72S.77 
%APA9 11.18.67 
BhuOAE L84S.45 
DTLVS* 3.68.7 1 
mcu t73.m 
TXAPA9 2.8t.60 
SPEADM 74-L-.74 
ANTBAL 14.31669 
BMJOAE I.86145 
JPRAB 86.213.46 
AN-IBAL 14.3 16.69 
FEPIU7 12.368.53 
ANTBAL 14.316.69 
AHIBAL 14.316.69 
IdEbiOAQ 4,2X50 
JPETAB 86.213.46 
AWCAQ 12.31.75 
JPRAB 16.213.46 
JPETAB 86.213.46 
JPRAB 86313.46 
Pcoc- - 347 66 
BMJOAE ‘1.8tk.U 
BMJOAE 1.865.45 

ivn&t LDb:% a@# 
orl-gpg LDso:Iso a&/kg 

JPErAB 16.213.46 , 
IRDAs 7.1~9.74 

ska-&pg LDSO: low m#& BhtWXE 1.86S.45 
scum LDsomo fug/kg BhUOAE 1.865.45 
dekn LDLo:3oo mg& -0AQ 4.25.50 
~~yfou&8 ENVPAF 2443.79 

clrI&nl.D~:xx)- 
AlpTALK 74.343.47 , 
~OAQ4.25.50 , 

dlt~2ooppm REAAT IW1.69 
cyt-bnm:lym x0 t@wllH -v 44131.76 
cyt4uh?th 10 UJL 34LXAP -,SS5.76 
- mLo:390 e (I-ZOD prec) GISAM 45(6)~4,~ 

: 

ipr-nt TDb:a m&kg (3D prc) 
: 

WA9 18.348.71 ; 
urn TL)Lo:418 IB@C# (tSl4D NTw*PB2u460 

u&mm TDto:3 mg/kg (1~17D 
1 

WA9 22327.n , 

orE&Lo:3%0 lnvkg (MGhn -4u.n 
o&&t TDLo: lS0 a~&# (7.9D pm& AIPTAK 192.28471 - 
Od-aMu TDLo:3408 Ill& (MOM UCHAW 11.668.73 i 

TFXWEO 
1 

Aquatic Toxicity Rating TLm96dcr I ppln 
WCHM” 2c.74. Carcinogaiic Detamimtion: ti 
d Suspected IARC*’ 5,83.74. TLE Air. i mg/nj 
D’I’LVS’ 4.117,80; Toxicology Review: JSIRAC 
34.46275; AABuv 35.505.48; ATxKA8 29,1,7& 
ADCSAJ 1.160*50; ENWUL 7(2),243.74; RREVAH 
4w41.73; RREVAH 59.119.75; AD5u 1,160*5q 
RREVAH 6 1 l 37.75; NOALAQ 41(217).271.7$ 
h4ZUZA8 (8),90,73; CNDQAS 10(3),43,75; ECMAAJ 
lY3),141,73; DTTIAF 80(20),485,73; RREVC 
56.107.75; AJDDAL 20.331.53; kJMEAz 38,40!%65j 
~CX’CAC 7,1.76; IRGGAJ 24.193.68; BISNAS 
20.958,70; 85CVA.2 5,2SO,70; PTPAD4 7,513.r); 
CI’OXAO 13.231.78; EESADV 1.89.n; EESADV 

NYMAM 54 413 78. 2fzTAp 3,45,49, 
b?%?kkrd: Air: &A l’m;C/m3 (skin) (SCPsj’ 
PEREAC 3923540.74. DOT: ORM-A, Lab& Nope, 
FEREAC 4L57018.76. NC1 Csrcinogmuis Bioaur# 
Completed: Results Negative (NW. NCI-CG-TR- 
131.78). “NIOSH Manual of Analytical Methodrr” 
VOL 3 S274. Reported in EPA TSCA Inventory. 1980. 
EPA TSCA 8(a) Preliminary Assessment informad~ 
Proposed Rule FERREAC 45.13646.80. 

77fRz HIGH via oral and dermal tows. Wsal as a fd 
idiiti~~ permitted in the food and drinking w&f of 
animals and/or for the treatment of food-produd 
animak Also a food additive permitted in food f$ 
human consumption. Norm DDT is a ConlmOn 8if 5 
taminant. 

DDT is ra&y absorbed from the intes~ @ad 
and, if it occurs in the air in the fotm of 821 ad 
or dust, it may be taken into the lung and readily *? 
sorbed. DDT is not, however, absorbed from the &UJ 
unless it is in solution. Solutions arc absorbed fmm 
the skin and, by the SB~C token, emulsions are ahod 
to some extent. Likewise. fats and oils from whatevu 
source increase the absorptton of DDT from the ?* 
tiue DDT acts on the CNS. but the exact m&e 
ofthisactioncithcrinmanorinanimals~ not beed 

elucidated. DDT is an expcr MUT, CARC* ET.1; 
NEO. See chlorin.atcd hydrocarbons. LNF doJa 
DDT also induce nausea and/or diarrhea in @; hm 
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-, whether this is a centrai Of id actton IS not 
.~a ciear. Chmn:&&. DDT produces microscopic 
ibrnsa m be liver and kidneys in-some exper animals. 
w m not bm demonstrated in man. DDT is se- 
.-* in the nuik and. as an acid derivative IS excreted 

tie uMe of n&its. dogs and man. DDT and ceMin 
prOdUCtS. parwdady DDE are 

results either from a single 
or from repeated small doses. DDT stored 

largely inaatve since a greater 
may be stored. in an exper animai than Is 

r-t as a lethai dose for that same animal if given 
study based on 75 human cases rcponed 
5.3 ppm of DDT stored in the fat. A 

wnmt of DDT and its derivatives (up to 434 

of DDE and 648 ppm of DDT’) was found in 
had very extensive exposure. Without ex- 

.( dcption. the samp ia were taken from persons who were 
-<&her arymptomauc or suffering from some disease 
.@+tely unrelated to DDT. Careful hospital exami- 
+ruoon oi workers. who had been very extenswely ex- 

and who had volunteered for examtnatlon re- 
no abnotmatity which couid be attnbuted CO 
Much higher levels than have been found m 

have been observed in the fat of expcr anrmals 
tomattc. DDT stored in 
gradually when furrher 

single dose. the sccret:on 
retion in the unne reach 

hught wnhm a day or two and continue 31 3 
level thereat&. 

Acute Dose tn Man.- A dose of 20 g has proved 
though not fatal to man. This dose 

taken by 5 persons who vomtted an unknown por- 
of the matenal and even so recovered only incom- 

,@ciy after 5 weeks. Smaller doses produced less Im- 
--porunt symptoms with relatively rapId recoveq. Exper 
&CStIOn ot’ 1.5 g resulted in gut discomiort 3na moa- 

G neurologcai changes including paraathcsla. 
r tlwm. noderate ataxta. exaggeratton of part of the 
updua, n-he. 3nd fatigue. Vomtttng t’olloweo only 
.b J 1 hours. Recovery was complete on the followrng 

j&Y* The fatal dose of DDT for man is not known. 
;‘J$&&S from the literature. no one has ever been killed 
i k DDT in the absence of other insecticides ana/or 
a WietY oi toxic solvents. However. these common 
l pt formulations are hiehly fatal when taken In 
-doses. partlv because or’thc toxicity of the soivent. 

.%?I paham be& use of the increased absorbability of 
* DDT: Several fatal cases m man have been repot-ted. 
kUtc Oraf tOxlclty for man = 250 mg/kg. Acute oral 

‘a (rat) z I I3 mg/kg (tech Eraact. Fedcrai fnut 
aBd vegetable tolerance = 7 ppm. 

=#mts Ch mtc Dose in Man: Even less is known oi 
the hurd of chrontc DDT potsonmg. It is known 
.- an exper ammais fed diets cont&ning one pan 

‘*lDDT Der million store the COmDOUnd in their 
k The storage oi DDT in man has been mentioned 
he. n 1 e exact sumificance of these findines IS 
aa known and their- further mvestutatton IS of the 

grealat lmponance. Human volunteers have In- 
gested up to 35 mg/day for 21 months with no III ef- 
fectr. 

Signs and Symptoms 0.1~ Poisontnq tn .Uun: In patients ‘4 

who ate substantial doses oi DDT in riour. the symp- 
lotns observed were vomttmg. numbness and pantal 
paraiysis of the extremities. mild convulsions. loss oi 
propnoception and vibratory sensation of the cxtreml- 
ties. and hyperactive knee Jerk rerfexa. Symptoms ap- 
peared in 30 to t&l min after eattng the DDT. The 
paralysis and numbness were most cvtdent,m the most 
distal portions of the extremttus. and their intensity 
was directly proportional to the amount of DDT in- 
gested. All the pattents were apprchcnstve and exerted; 
respiration was moderately rapid; pulse rematncd slow 
to notmai. The immediate protecttve mechatusm In 
man. following substanttal doses, IS vomiting. With 
smailcr doses. nausea and vomrting are less promment. 
but diarrhea has been observed. Signs and symptoms 
of chmntc poisonrng tn man are unknown. althougn. 
Judging irom the observed microscoptc changes In ex- 
per animals. liver and kidney dysfuncttons should be 
looked for. The pnmary u-r of DDT is practtcally nil. 
and It has little or no tendency to produce aiicrpy. 
Dermautts induced by DDT has OccastonaIiy been re- 
poned. but these rcpons are uncontirmed: nevertheless 
the phenomenon should be expected to occur in rare 
instances. 

Laboratory finding Laboratory findings are essentially 
negattve except for the presence of DDT which may 
be quantitatively measured in stomach contents. urine. d 
or tissues. 

Treatment of Poisoning: Depending on the condition of 
the pa:ient. attentton should first be given to the seda- 
tion or to the removal of poison which may have been 
taken internally. Stomach lavage and saline laxatives 
may be used. Oil laxatives should be av&ded: they 
promote sbsorptton oi DDT ana of many organic SOI- 
vents. The five drups of chotcc. arranged roughly In 
order of their efiect&ness. are phenobarbttal. pento- 
barbital. paraIdehyde. urethane. and calcium gluconate. 
Phenobarbital. whtch has been used tn doses up to 0.7 
g per day in epilepsy, and penrobarbital (0.25 to 0.5 
g) are the barbiturates known to control convulsions 
of central origin. Paraldehydc (average dosage I5 cc 
orally, I cc undiluted intravenously, 35 cc rectally in 
normal saline) controls the convulsions of DDT-pal- 
soned animals. Urethane (human dosage 1 to 4 g) has 
proved very effective in rats. but it should be remem- 
bered that the hypnotic and narcotic efiects oi urethane 
are not correspondmgly high in man. Urethane has 
an added advantage. however. oi being roierated In 
the young and the aged. The object of sedatton 1s not 
to induce sleep but to restore a relative cairn: however. 
the proper aosage In the presence oi polsonmg may 
be so iarge that it wouid induce anesthesia if poisoning 
were not present. 

Calcium giuconate has been used less than the other 
anudotcs. but it IS reDoned to control DDT-induced w 
convuisions in severai animals. Since 11s mecnanism 
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of action is enttreiy different. tt may be used in addition 
to sedattva. Eprnepnnnc IS conuamdicated. 

For further miormation see Vol. 1. No. 3 of DPIM Rqmrr. 

DEACETYLCEPHALOTHIN SODIUM SALT 

NIOSH e: XI 0383500 
mi: C,,Hi,N~O&*Na: mw: 376.4-O 

SYN: OESACE~-YLCEPHALOTHIN SODIUM 

TOXICITY DATA: 1 CODEN: 
~pr-rat LDSO:8877 mykg JJANhX 28.81.75 
IWI-nc LD5O:bl I6 mykg JJANAX 28.81.75 
pr-mw LDSO:8754 mvkg JJANU 28.81.75 
IVII-RIUI LDSO:tdXl mykg JJANAX 28.81.75 

THR: LOW ipr. ivn. 
Disasrer ffazara: When heated to dccomp it emits very 

tax iuma 01’ SO, and NO,. 

DEACETYL-HT.2 TOXIN 

C’AS RN: 3JlIJ-98-2 NIOSH =: YD 0105000 
mi: C,9H300,; mw: 370.49 

SYNS: 
1?.13-EPoXY-J-*LPHA.~EETA.(L- 3-AUHA.eBETA.15-TRlHY- 

+LPHA.iJ-TETXAHYOROXY OROXY-d-ALPHA tj-WETHYL- 

TRlCHOTHEC-3-ENE~-IY)VAL- BURRYLOXYt-l2.l%EPOXY- 

ELATE TRICHDTHEC.~-ENE 

TOXICITY DATA; 3 CODEN: 
~~lckn LD50:30180 uyKg AEMIDF 35.636.78 

THR: HIGH orl. 
Dtiarer Horam: When heated to dccomp it emits acrid 

smoke and fuma. 

DEACElYL>IULDAMINE 

<:.iS RS IbO69462 UIOSH =: OG 1360000 
mr: C~:H,6NO~. mw: 416.74 

TOXICITY DATA 3 CODEN: 
lrbhun TDLo. 150 mykg (7D Prw JAFCAU 26.561.78 

THR: HIGH orl. 
D&.tter Ha:arti: When heated to decomp II emits tox 

!‘umcs ut. NO,. 

:.DEA\IISOAC’IXNOMYCI’N D 

CAS RN: 10118328 NIOSH =: AU 1595000 
~1: C,,H&:,O,s. mw: 1240.0 

TOXICITY DATA: CODEN: 
:m-mam. ibrn :Xfl nmoll L I.MCMAR 20.1055.77 

THR: MUT data. 
2isasrer Hazara: When nested to decomu I[ emits tox 

fumes ot NO,. 
- 

:’ 

‘DEAWISOSINE 

c.iS RN: 1362160 NIOSH =: UY 945OOQQ 
~nl: C, ,H,&JOG mw: 267.27 

TOXICITY DATA: 3 CODEN: 
orl-nt LDSO:26 mpkg CNREA8 29.116.69 
Ipr-rat LD50:25 mykg CNREAI 29.116.69 
w-m LDSO: 24 mu kg CNREAI 29.116.69 
~pr-mut LD50:30 mykg CNREAB 29.116.69 
oridog LDLo:JB mykg CNREAB 29. I 16.69 
tvndog LDbc411 my4 CNREA8 29.116.69 

THR: HIGH orl. ipr. scu. ivn. 
Diursrer Haram> When heated to decomp tt emfts tox 

fumes of NO,. 

DECABORANEU4) 

CAS RN: 17702419 NIOSH s: HD 140000o 
mfz Bid-Ii,; mw: 122.24 

Colorless needler. mp: 99.7’. d: 0.94. fsoiid). d: 0.78 (liq- 
uid @ IO@‘). vap. press: 19 mm 8 100“. 

SYN: 
OEURORANE (DOT) BORON HYDRIDE 

TOXICITY DATA: 3-2 CODEN: 
orl-rar IDSOf mp/kg YLSR- rJa.8.5 1 
thl-mc LCSO:& ppw4H AMIHAB 17362.58 
skn-nt LDR:740 mykg AMlW 11.1325S 
Ipr-rat LD50:23 mykg AhiIHBC 8.3X.53 
orl-mw LDSOW mykg AMIHAB II.13255 
Ihl-mus LC50: 12 pprw4H NTIS- AD224UM 
lpr-mw LDSO: 32 mykg AMIHAB 11.132.” 
cprdog LDLa: IO mykg AMILL- TR-6549 
skn-rbt LD50:ll m#kg AMlliA6 11.13155 
~pr-rbt LD50:28 mykg AMIHBC 1.3X.53 

TL K Air: 0.05 ppm DTLVS’ 4. I 18.80. OSHA Standard: 
Air: TWA 300 ug/m3 (skin) (SCP-Q) FEREAC 
39.23540.74. DOT: Flammable Solid, Label: Flarntxra- 
ble Solid and Poison FEREAC 41.57018.76. Repotted 
in EPA TSCA Inventory, 1980. EPA TSCA 81a) I+* 
liminary Assessment Information Proposed Rule FEB- 
REAC 45,13646.80. AIHQAS 16280.55. 

THR: HIGH orl. ihl. ipr. skn. MOD skn. See ais0 boron 
iomoounos ano boron hydrides. Self-ignites in 32. 

Disarr& Hazani: When heated co dccomp it eILLIu tOx 
fumes of B ox~dcs. 

fncomp: ethers. halocarbons: O1 8 100°: duneW S”lf- 
oxtde. 

For further informarton see Vol. 1, No. 8 of Df’fbf Rvrr 

l.la.3.3a.4.5.5a.Sb.6- 
DECACHLOROOCTAHYDRO-2-HYDROXY- 
1,3,4-,METHENO-lH- 
CYCLOBUTA(c.d)-PENTALENE-Z-LEV~L~lc 
.+CID. ETHYL ESTER 

CAS RN: 4234791 NIOSH =: PC d@ 
mf: C,;H,tCl,oO,; .nw: 634.79 

SYNS: 
tic-9160 KELEVAN 

TOXICITY DATA: 3 CODEN: 
ori-mt LD50:255 mykg B-T I 5.96.09 

orbdog LD50:4tXl me/ kg BFJm r 15.9WJ3 

skis-rbr LDSO: 188 mykg BuMr 15.94.03 

~oxicoio~y Review: RREVAH 63.45.76, 
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SECTION 1, MATERIAL IDEN’IJWATION 22 
Material Name: EI’HYL BENZENE 

@ 

3 
Derriptlon (OrlglnNsa): Used as a solvent and as an intermediate in the production of styrcne monomer. 2 0 

I 
Other Desigantlons: Phenylethane; Ethylbenzol; C,H,C& CAS No. Olm1-4 NFPA 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Cue& 
Buyers’ Guide (Gcnium ref. 73) for a list of suppliers. H”fY R I 

I 3 
i i 
PPG’ s 2 

*Seesect K4 
SECTION 2. INGREDIENTS AND HAZARDS 96 EXPOSURE- LIMITS 
Ethyl Bcnzenc, CAS No. 0100-4 14 Ca 100 OSHA PELs 

8-Hr TWA: 100 ppm, 435 mgtm= 
lS- Min SIP; 125 ppm. 545 mgtm’ 

ACCIH TLVs, I9%g9 
TLV-TWA: 100 ppm, 435 mg/m’ 
TLV-SrEL 125 ppm, 545 mglm’ 

Toxicity Data* 
*See NIOSH, J?T&CS (DA07OOOOO), for additional data with references to Human, Inhalation, TC,: 100 ppm (8 Hrs) 
reproductive, irritative, and mutagenic effects. Rls Oral LO,,: 3500 III& 

JECTION 3. PHYSICAL DATA 
BoWng Polntz 277-F (136.C) Mdecuhr Weight: 106 Grams/Mole 
Melting Point: -139T (-95’C) SolubUlty In Water (9): Slight 
Vapor Pressure: 7.1 Tom at 68T (2o’C) Spedfic Gravity (H,O .Z 1): 0.86258 at 77-F (25-C) 
Vapor Density (Air t 1): 3.7 
% Volatile by Volume: Ca 100 

Appearance and Odor: A clear, colorless, flammable liquid; characteristic amma& hydnJc&on odor. 

SECTION 4. FIRE AND EXPLOSION DATA 
Flash Point and Method: 64’F (18’C) CC 1 Autoignition Temperature: 810’F (432.22.C) 1 LEL 1% WV 1 UEL 6.7% v/v 

Extlnguishlng Medla: Use foam. dry chemical or carbon dioxide to put out ethyl benxcne fi. A water spray may be ineffective in ex- 
tingulshing the fire, because it can scatter aod spread the burning liquid. Use water spray to cool fi-exposed cont&en of ethyl benzene, u, 
dispmc ethyl benme VW, and to protect personnel atrcmpting to stop an ethyl beazeat leak Unusual Fire or Explosion Haxards~ This 
liquid can readily form explosive vapor-air mixmres, especially whm heated. Ethyl benzene vapor is heavier than air and may travel a coo- 
sidcrablc distance to a low-lying source of ignition and flash back to its origin. Speelal Flre-flghdag Procedura: Wear a self-cootaioed 
breathmg apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. 

SECTION 5. REACTIVITY DATA . . . . : 
Stability/Polymerization: Ethyl benzene is stable in closed containen during mutine operations. Hazardous polymeruation catmot occur. 
Chemical Incompatiblllties: Hazardous chemical reactioos can occur between ethyl benzene and smng oxidizing agents, acida, ammonia, 
and bases. Conclitlons to Avold: Avoid any exposure to sources of ignition such as best, sparks, open flame, and lighted tobacco products, 
etc., and to incompauble chemicals. Use caution when eoteriog cuofioed spaces, particularly low-lying areas where explosive coocer~lrati~~s 
of ethyl benzene vapor may be pnscn~ Provide good ventilation to such arcas to prevent the concentration of this vapor. Hazardous Prod- 
ucts of Decompositloo: Thmnal-oxidative degradation can include toxic gases such as carbon monoxide and/or aromatic hydrocarbon gases. 

SECTION 6. HEALTH HAZARD INFORMATION 
Carcioogeoicity: Ethyl benzene 1s not lIsted as a carcmogeo by the NTP. IARC. or OSHA. 
Summary of Rlska: Ethyl benzene vapor is severely irritating to the eyes and to the mucous membranes of the respiratory system. Sus- 
tained inhalation of excessive levels cao cause dcpressioo of the central oervous system (CNS) characterized by dizziness. headache. 
narcosis, aod coma. Skin contact with liquid ethyl ktwne causes irritatioo; dermatitis aod defatig can also develop. The acute oral toxicity 
of ethyl benzene is low; however, ingestion of it presents a serious aspiration hazard. Aspirating even a small atnounl into the lungs can 
result in exteoslve edema (lungs filled with fluid) aod hemorrhaging of the lung tissue. No systemic effects are expected at the levels that 
produce pronounced, uoigoorable, disagreeable skin and eye irritatioo. The TL.Vs cited in section 2 ate set to prevent this intolerable 
titatioo. Medical Coodltlons Aggravated by Long-Term Exposure: None rcpontd. Target Organs: Skin, eyes, respiratory system and 
CNS. Primary Entry: Inhalation. skin cootact Acute EfTects: lrritatioo of the skin. eyes, aod respiratory system. Also, cardiac-rhythm dis- 
turbance due to sensitization; acute broochitis, bronchospasm, puimooary and lvgeal edema; euphoria; headache; giddiness; dizziness; 
and hco&ination, ss well as possible deptessiw; confusion; aod coma. Chronic Effeetsz None xtpmted. First Aid: Eya Immediately 
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SECTION 6. .HEALTH HAZARD INFORMATION, cont. 
flush eyes, including under the eyelids, gently bur thomughly with flooding amounts of running water for at least 15 minutes. Skfn. Rinse 
the affected ama with plenty of water, then wash it with soap and water. Iahalatlon. Remove the exposed person to fresh lit; restore m&or 
support his or her breathing as needed. Hive qw%ii medical personnel administer oxygen as required Dtgcstlon. Unlikely. Should 
this tvne of exnosnrc occur. zhe asnitation h& must he considered. Do not induce vomiting unless directed to do so by a physician. To 
prevent aspira& by spottbatteoua’vomiting, keep the victim’s head low (between his or her k&s). Get medical help (In plant, para- r 
medic, cmmunlty) for alI exposures. Seek prompt medical assistance for further treatment, obsavation, and support after first aid. Note 
to Phy~icim: Professional judgment is requimd as to whether or cot to tnduce vomiting because of the possibility of aspiration. A gasttic 
lavagemay be administered. followed by saline catharsis, if this pmcaiurc is appropriate to the specific incident Monitor cardiac and 
pulmonarv functions. 

SECTION 7. SPILL, LEAK. AND DISPOSAL PROCEDURES 
SpiU/l.eak: Nolifv safety person& evacuate ttnnccessaty personnel, eIitttinam all somu of ignition immediately, and ptnvide adequate - _ _ _ 
explosion-proof ventilation. Cleanup petsome need protection against skin or eye contact with this liquid as well as inhalation of its vapor 
(see sect 8). Contatn large spills and collect waste or absorb it with an inert material such as sand, eatth. or vermiculite. Use nonsp;lilring 
tools to place waste liquid or absorbent into closable containers for disposai. Keep waste out of sewers. watersheds, and waterways. Waste 
Disposal: Contact your supplier or a licensed contractor for detailed tecommatdations. Follow Feded stat& and local regulations. 
OSHA Dsign*Uoas 
Listed as au Atr Cone- (29 CPR 1910.1000 subptn z). 
EPA Designationa (40 CFR 302.4) 
CERCLA Hulrdous Substmce. Repottable Quantity: loo0 Ibs (454 It@, per the Clean Water Act (CWA). 04 311 (b) (4) ad 307 (a). 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is posstble, wear a full face shield. Follow 
3SHA eye- and face-protection regultions (29 CFR 1910.133). Respirator: Wear a NIOSH-approved respirator per Genium reference 88 
for the maxtmum-use concentrations an&or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). 
For emergency or nonmutine operations (spills or cleaning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying 
rspirators will MI protect workers in oxygen-deficient atmosphcrcs. Other: Wear impmious gloves, boots, aptuns, and gauntlets. etc.. to 
xevcnt prolonged or repeated skin contact with this material. Vcntilatlon: Install and operate general and local maximum, explosion-proof 
rentilation systems powerful enough to maintain airbcirnc levels of this material below the OSHA PEL standard cited in section 2. Local 
:xhaust ventilation is ptefcrred &ruse it pmvems dispersion of the comatiaaat into the general work xea by eliminating it at i&s w. 
consult the latest edition of Genium refereaee 103 for detailed recommendations. Safety Stations: Make emergency eyewash StatkxIs. 
;afety/qulck-drench showers, and washing facilities available in work anas. Coatamlnated Equipmcat: Contact lenses pose a special 
nzard: soft leases may absorb titan& and alI lenses cottccnfratc them. Do MI wear con&X lenses in any work area. Remove CXXMZni- 
rated clothing and launder it before wearing it again; clean this material from shoes and equipment Commentsz Practice good paronal & 
tygrent; always wash thoroughly after using this material and before eating, drinking, smoking, using the toilet, or applying cosmetics. 
<ccp 11 off your clothing and quipmar Avoid transferring it from your hands to your mouth while eating, drinking, or smoking. Do ?oJ 
!af drink. or smoke in any work area. Do not i&Ie ethyl benxenc vapor. 

iECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
itoragcrSegregation: Store ethyl benxene in closed containen in a cooL dry, well-ventilated ama away from sources of ignition and 
fmng oxtdtzcrs. Protcc~ contamers from physical damage. Special Handling/Storage: Outside, isolated, detached. or remote storage is 
ccotnmendcd for large quantities of ethyl bcttxanc. Isolate bulk storage areas from acute fire hazards. Engineerlag Controls: Make sum 
ll engttteertng SYSE~S (pmducnon, transportation) are of maximum explosion-proof design. To ptnvent stati spark& cle~tfhll~ ground 
nd bond ail contatncts, pipelines, etc., used in shipping, transferring, tuacting, pmduction. and sampling operations. Other: Ute szfet) 
311s for a3nsfemng small amounts of ethyl benzene. 

‘ransportation Data (49 CFR 172.101-2) 

tOT Shipping Name: Ethyl Bcnlcnc 
IOT Hazard Class: Flamtnabic Liquid 
D No. UN1 175 
1OT Label: Flammable Liquid 
1OT Packagfng Exceptforts: 49 CFR 173. I I8 
1OT Packaging Requirements: 49 CFR 173.119 

Cl0 Shipping Name: Ethylbenzene 
CIO Hazard Class: 3.2 
MO Label: Flammable Liquid 
ilDG Packaging Group: II 

cferences: 1.16,38,84-94. 100, 116. 117. 120, 122. 
.L~ ..L , -I -I---. . .- ~~ 

. . 

i Prepared by PJ Igoe, BS 
been ukm 10 me prcpmron of rucll iofomnuon. Ocoium RJblilldllg COQ. 
uwds 00 wumoue. mlku no rofoooauuool alld osnmm DO raponnbility $&G~~Hygiene Review: DJ Wilson, CIH 
al lo the occurocy or sulublllfy Of such uf-ca for appi1cau00 lo 
ouws 10lcadoU tumoad 0t for Cousalwmes of iL1 Iup. , / Medical Review: W Silveman, h4D I 
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Genium Publishing Corporatlon 
1145 caralyn street Sheet No. 397 

Schenectady, NY 12303-1836 USA n-Hexane 
I (5 18) 377-8854 - . 1-a - . . - ^_^ 

I Matekl Safety Data Sheets Collection: 

1 Issueu: w53 Kevision: c. mm 

n-Iiexanr lkscriptlon: n-Hcxanc is the chief constituent of peuoleum cdwr or liqroih Used to deramine rherefractive 
index of mind and II I maany repkemau in rhamometers (usually with blue m ral dye). 
Other Deslgnatloar: Normal-hexurc; C&; CAS No. 0110-54-3. 
Manufacturer: Contact you suppk or dutributor. Consult the latest Ckkcukek B~YLIS’ Gvidc (Genium ref. 73) 
for 8 supplies list. NFPA 
Commcntr: See MSDS Coffeti No. 39711 for isohexxnes. 

z 

ii i 
PPW 
l Ssr8 

Section 2. hde& a& &auDational Exmure Limits- : ::. ::...;:~..:;:-::-:.:i.::: ,;,.:-:s ..:..L ..:;.:... ._... :.. . . . . . . . . . :.,. .:: ..:. :i-..:j:j:: :::: .:.:..:. : 

n-Hexme. u 100%’ 

OSHA PEL 
S-hr TWA: 50 ~pm, 180 m&n’ 

ACCIH TLV, 1-9 Toxklty Datat 
TLV-TWA: 50 ppm 180 m&m’ Human, inhalation. TQ 5000 ppm/lO min 

RU 0raL LD,: 28.710 mg/kg 

l n-Huane is this pmdw’r major mmpaaar; howavw, possible wuminuu rrrahuiramendharn+$toC,uurnredhydroa~l.C,u,C,definic 
hydroa&nr, and amnuic hydmarbuu. 

t See NIOSH. RTECS (hfN9275oM)). for sddikmai dru with rcfemm to rcpmdu&vc, irriutive. and nwmlogicai cffecu. 

Section 3. Physical Data ..: ;.,:‘....: ..‘......... : .,.. .:;:r$, .‘:. :.: ;:-.7:-c:. ‘. .:. .‘. : ..:::.Ly:<: .:... :...:..:..i:.i,:~‘.‘...::‘. : ..:. ‘; ,.:- ;<:: . . 
Boiling Point: 156.11 ‘F (68.95 ‘C) Molecular Welgbt: 86 g$nol 
Melt@ Polnt: ca -139 ‘F (-95 ‘C) Specific Grwlty (If,0 = 1): 0.66 at 68 ‘F (20 ‘C) 
Vapw Prcswre: 124 ton at 68 l F (20 ‘C) Water Solubllity: Insoluble 
Vapor Dcnslty (Air P 1): 3.0 

Appearance l d Odor: A clear, wlorless, mobile. volatile, flammable liquid: a mild m odor. 

Section 4. Fire and Explosion Data 
Flash Polot: -22 ‘F (-30 l C) CC 1 Autoignition Temperature: 473 ‘F (223 ‘C) 1 LEL: 1.2% v/v ) UEL: 8% v/v 
Extloguisblng Media: Use carbon dioxide (CO,), foxnu. or dry chanicxi lo pur out n-humc fna. Nevu direct solid streams of waft into 
burning pools of liquid since this cm scxuer ti sprcxd the fue. Use wue sprays u) cool fuc-expused contxiners. prevent dvlgcrous pressure rise 
dor ruprurc d&use vapors, and flush unignited spills xwxy frum sensitive exporwex. 
Unusual Fire or Exploska Hlurdr: n-Hex= is a very flanmabl~ volatile liquid which ti like gasoline. It represents a dangerous fire and 
explosion hazard. Since it evv quickly, the resuking dawer-m-air vapor can flow along rwfxces. collect in low-lying OT enclosed areas 
like sump, and utility tuoms. reach distant wxuces of ignition, and flash back to the original liquid. 
Special Fire-ffgbtlng Procedures: Wear a self-contained brcarhing ap~ararus (SCBA) wirh a full facepiece opera&d in the prcssumdemand or 
posiaive-pressure mode. 

Section 5. Reactivity Data 1 
StabllIty/Polymerint&n: n-Hex= is stable at room umperamre during routine opertions. Hazardous polymer&n canno occur. 
Chemical Incompatlbllltlcs: n-Hexanc can react violently with strong oxidizing agents. 
Conditions 10 Avokl: Never expose this liquid to any ignition source (heat, sparks, open flames. or uninsulated heating elements). 
Hazardous Products of Decomposition: Thermal oxidative degradation of n-hexane csn produce carbon dioxide and toxic carbon monoxide 



No. 397 n-Hcxane g/89 

Section 6. Health Hazard Data 
Carclnogcnfctty: Neitha the NTP, IARC. nor OSHA lists n-hcxane as a carcismga 
Summary of Rfaka: The metabolic #noducts of in viw partial oxidation of n-hex= inchrde 2, S-hexanedione. This metabolitc is the most highrl) 
neurotoxic compound formed from rt-hexane. Occupational exposures to n-hexane are associated with chronic neurotoxic damage to the central 
nervous system (CNS) ud the peripheral nervous system (PNS). The effects are not parmanenu Gatium reference 100 notes mat recovery from 
neuroparhy is usually complete within a year after the exposure. Methyl a-butyi ketone (MDK) (MSDS Colhrclion. NO. 425) produces rhc 
neurotoxic meubolite 2,5-hexadione in even greater quantities than the n-hexane. Prevent simuhaneou~ exposures b a-hexane and MBK. 
Genium reference 89 notes: ” . ..wnaurent exposure to m&y1 ethyl ketone, and possibly other chemicals or drugs which boost liver oxidative 
mechanisms. r&w the tune for neuropathy to appear as a result of exposute to both nhexane and MBIC” Mtdkai Cottditlotta ABsrpvatcd by 
Long-Term Exposure: CNS and PNS &ordera vision defects. and memory diiitmtion. Target Organa: Skin. eyes. CNS. PNS. Primary 
Entry: fnhalation. skin contacL Acute Efkcts: hit&n of eyes, nose- and uppar respiratoty tract (ZIRT); dermal erythema (abnormally red skin 

horn capillary congestion). edema (abtmtmd acccmuhttian of clear. wrtety fhtid in body tissue), axni vesicularion (blistering). Acute inhalation 
causes heada&e, dizziness nausea nuuosia and coma. High concentrations may au as aaphyxianu. Chronic EITectaz Anorexia nausea, weight 
loss- malaise: musculm wealmeas. pa ud spasms in extremities: netuotoxic effsts ile smsarimo101 poiyneuropathy. gmeralixed poiyneuropa 
rhy. and ocher dagenerativc changes in the peripheral nervous system (PNS). 
FIR= AID 
Eyasr Flush immediataiy. including undet the eyafids, genriy but thoroughly with flooding amounts of running watet for at least 15 min. 
Skin: After rinsing affacmd araa with tloading amounu of water, wash if with soap and wau!r. Ltmlrtkn: Rcrnavs exposed person to fresh air 
ud suppm brahiq as needed Have a quaiifmd medical personnel adminsista oxygen as required. Ingestion: Never induce vomiting! Severe 
@ratian hazard exists. If vomiting oauta spontaneousiy. lower victim’s head m the knae level. Never give anything by mouth to an \IIWRIC~OU 

xr convulsing puron. A&&ista sevaral ounces of edible oil to drink. 
After first aid, get rpproprhte In-plant, paramedic, or community medlal l ttentbn and support. 

Section 7. Spill, Leak, and Disposal Procedures 
;piiULeaLr: Design ami practice a n-haam spill comrd and cowucmure p&m (SCCP). When I spill ocsurs. notify safety pctsonneL 
zvacuate unnecessary petsonnel eliminate heat and ignition sources. provide maximum explosion-proof ventilation, and implement the SCCP. 
%anup pusonnel should wear fneptoof personal protective equipment (Sa. 8). 
3lsposal: Comacr your supplier or a licensed contractor for detailed raommendadons. Follow applicable Federal. state. and local regulations. 

XHA Daignattons 
-isted as m Air Contaminrnt (29 CFR 1910.100. Subparc 2) 
3PA Dcslgnatlons 
issigned the RCRA Haxasdous Waste NO. DO01 (40 CFR 261.21. Ignitability) 
bsigncd as a CERCLA Hazardous Substance (40 CFR 302.4), Reportable Quantity (RQ): 100 lb (45.4 kg) 
iARA Extremely Hazardous Subsu~c (40 CFR 355): Not listaj 
lARA Toxic Chemical (40 CFR 372.65): Not listed 

iection 8. Special Protection Data 
Zugglea: Wear protective eyeglasses or chemical safety goggles. per OSHA eye- and face-protection regulations (29 CFR 1910.133). Where 
plashing u possible. wear a full face shield. Respirator: Wear a MOSH-approved respirator if necessaty. Follow OSHA respirator regulations 
29 CFR 1910.134). For emergency or n~nrouline operations (spills or cluning reactor vessels and surrrge tanks), wear m SCBA. . 
Varning: Air-pu&ying re~pint~r~ do norprota~ workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots. aprons. and 
aurulett to prevent skin COIIUCL VentUntbn: Provide general and Local explosion-proof ventilation systems to maintain airbotne concentrations 
elaw Ihe OSHA PEL standard (Sec. 2). Local exhaust ventilation is prefer& since it prevents contaminant dispersion into the work area by 
liminating it at iu source @niutn ref. 10% Safety Stations: Make available in rhc work area emergency eyewash starions. safety/quickdrench 
howm. washing facilities. and properly serviced fire extinguishers. Contmninrted Equipment: Nova wear contact lenses in the work area 
aft lenses may absorb. and al1 lenses concen~ate, irritants. Laundar umumhaud clothing before we&ng. Remove this material from your shoes 
nd equipment. Other: Preplacemart and periodic medical exams focusing on he skin nd the central nervous sysmm are advised. 
:omments: Never erL drink or smoke in work areas. Practice good personal hygien after using this material. agmialfy before uuing, drinking. 
noking. using the toikr or splying cosmetics. Handle this flammable- volatile material with l pfno@te caution. 

ection 9. Special Precautions and Comments 
lorage Requirements: Store n-hexaue in closed containers in a cool- dry. well-ventilated, fireproof area away from hut and ignition sourcea 
rd incompatible chemicrlt. Protect these containers from physical damage; shield them from direct sunlight 
nglnecring Controls: To prevent SIS~~C sparks. electrically ground and bond all comaincrs. lank cars. and pipe-r used in shipping. receiving. or 
snsferring operatians in pducrion and storage areas. All elecaical services, including lights. must be sparkproof. 

Transportation Dota (J9 CFR 172.101-2) 
OT Shipping Name: Hexane IMO Shipping Name: Hexane fond iu isomers) 
OT Haard Clasaz Fiammabie liquid IMO Hazard Class: 3.1 
OT ID No- : UN1208 I!vlO Label: Flammable liquid 
OT Label: Flammable liquid IMDG Packaging Group: II 
OT Packaging Rquiremcntat 49 CFR 173.119 
DT Packaglng Exceptiona: 49 CFR 173.118 

‘SDS Collecrior Referencer l-6.7.84-94. 100. 116. 117, 119, 120. 122 
-epared by: PJ Igoe, BS: Indu~triai Hygiene Review: DJ Wilson, CIH: Medical Review: W Silverman. MD 



Material Safety Data Sheet 
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SE(1TTON 1. MATERTAI, TlIENTllil~ATl~N 77 ----e-e. -v *.----------- ---..a-- a-.--*-.. 

Material Name: HYDROCHLORIC ACID 
-. 

0 

Description (Origin/Uses): Used in the production of chlorides; in refining OE in the production of dn and tantalum; 
for the neuual&aKion of bases: for pickling and cleaning metal products; for oil- and gas-well treatments; and in removing 6 

3 0 
- 

scale from boilen and heat-exchange equipmenr NFPA 

Other Designations: Aqueous Hydrogen Chloride; Muriatic Acid; HCYH,O; CAS No. 7647-01-O 
:! i 

R 1 
I 4 

Manufacturer: Contact your supplier or distributor. Ccnsult the latest edition of the Ckmic&veek 
Buyers’ Gtidc (Genium ref. 73) for a list of suppliers. kc0 t s 4 

*see sect. 8 K 0 
SECTION 2. INGREDIENTS AND HAZARDS 96. -. EXPOSURE LIMITS 
Hydrogen Chloride, CAS No. 7647-01-o 38 or Less OSHA PEL 

Ceiling: 5 ppm. 7 mg/m* 

Water 

*Impunties such as uun. chlorine, and traces of organic matter may be 
present m small amounts, depending on the grade of acid. 

ACGIH TLV, 19@?-89 
Balance* TLV-Ceiling: 5 ppm, 7 mglm’ 

ToxIcIty Data** 

**See NIOSH. RTECS (MW4025000). for additional data with references lo 
*eproductive and mutagenic effects. Continue u) monitor NIOSH, RTEC.7 
~MW40300000). for toxicity data on hydrochloric acid iuelf. 

SECTION 3. PHYSICAL DATA 

Human, Inhalation, LC,: 1300 ppm (30 Mins) 
Rat, Inhalation. LC,,: 3 124 ppm (1 Hr) 
Rabbit, Oral, LD,: 900 mgkg 

3oUing Point: 227’F (109’C) (2022%) 
Melting Point: -85’F (-65’C) (20.69%) 

Mokcular Weight: Not Applicable 

Japor Densitv (Air = 1): 1.268 
Solublllty in Water (5%): Complete 

,H: Su-ong Jkneral Acid 
Specific Gravity (IS,0 = 1): >l 
% Volatik by Volume: Ca 100 

4ppearance and Odor: A clear, colorless-to-lightly yellowed, fuming liquid; sharp, pungmL characteristic, irritating odor of hydmgcn 
:hloridt gas. This odor is detectable at 1 to 5 ppm and becomes unpleasant and irritating at 5 to 10 ppm; however, the odor saves as a good 
varmng propcny. . 
:omments: The specific physical pmperties of aqueous hydrochloric acid solutions vary with the amount of dissolved hydrogen chloride 
;as. Hydrochloric acid forms a constant boiling azeowpe (a mixture of hydrochloric acid and water that behaves like a single substance in 
hat its vapor has the same composition as the mixture itself) with waler (at 227’F or 1oS.c) that contains 20.22% hydrogen chloride and has 
density of 1.096. Boiling weaker or stiunger aqueous solutions results in the loss of either component until the constant boiling acid is 
reduced. 
;ECTION 4. FIRE AND EXPLOSION DATA LEL UEL 
‘lash Point and Method Autoignition Temperature . l 

. l 

,xtinguishing .\ledia: *Hydrochloric acid solutions do not bum. Use cxtinguishmg agents that will put out the surrounding fire. Unusual 
ire or Explosion Hazwds: Use a water spray to cool firetxposed containers of hydrochloric acid to prevent rupturks. Explosive hydrogen 
as can be produced by Ihc reaction of hydrochloric acid with metals such as iron. Neuealize spilled hydrochloric acid with limestone, slaked 
me. or soda ash ID minimize the possible generation of hydrogen gas. Special Fire-fighting Procedures: Wear a self-contained breathing 
)paratus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode. Special neutralization procedures, if 
,plicable, include the application of chemically basic substances such as soda ash or slaked lime. 

ECTION 5. REACTIVITY DATA 
tability/Polymcri~tion: Hydrochloric acid is stable in closed conldmers during mutine operations at room temperature. Hazardous polym 
nzauoa cannot oaur. Chemical Incompatibilities: Hydrochloric acid reacu dangerously with acetic anhydride. 2-aminoethanol. ammo- 
ium hydroxide, calcium phosphidc. chlorosulfonic acid, ethylene diaminc, ethylenimine, oleum pcrchloric acid, R-propiolactone. propylene 
xide, sliver perchlorate and carbon tetrachloride. sodium hydroxide, sulfuric acid, uranium phosphide, vinyl acetate, sodium, and many 
arblde compounds (Cenium ref. 84). This material is a suong mineral acid that is very reactive with bases. Conditions to Avoid: Avoid 
xposure to mcompariblt chemicals and to any other material whose compatibility with hydrochloric acid or its vapor has not yCL been 
stabljshed. The cormsive action of hydrochloric acid on most metals can liberate extremely flammable/explosive hydrogm gas (&); piping 
ysums and containment systems must be chosen carefully. Hazardous Products of Deconipositlon: During fiies hydrochloric acid may 
xompose by reacting with certain metals to proouce very flammable and explosive hydrogen gas (H,). Significant amounts of hydrogen 
lloride gas (HCI) are given off at room temperature; the rate of this generatlon increases as the temperature and the strength (1%) by weight 
r HCl in KO increase. Comments: Reactioos between hydrochloric acid and cyanides, sulfides, and formaldehyde, will produce extremely 
1x1~ hydrogen cyanide (HCN). hydrogen sulfide (H ,S), sulfur dioxide (SO,), and birchloromcthylether. rcspectiveiy. 



No. 30A HYDROCHLORIC ACID IV88 

SECTION 6. HEALTH HAZARD: INFORMATION 
Carcinogeniclty: Hydrt%zhloric acid is not listed as a carcinogen by the NTP, IARC, or OSHA. 
Summary of Risks: See Genium indusaid MSOS 30 for details of the health effecu of hydrogen chloride gas. Hydrochloric acid solutions 
will nmemte hydrogen chloride pu with 9l its health effect% Tbeae are irritating to the skin, eyes, and mucous membranes of the Upper Tcs- 
pirat& tract ( ORTj: The sevcr$ of eye injury from splashes depends upon quantity, concmtr&on&rength, and duration of the contact 
Permanent visual damage has been rr~orted. Ingestion of hydrochloric acid causes cormsion of the mucous mcmbtanes. esophagus, and 
stomach, as well as nausea vomiting. intense thirsf and diarrhea, Erosion of exposed teeth may occur. Circulatory collapse and death are 
possible. Medical Conditions Aggravated by Long-Term Exposure: Nooe reported. Target Organs: skin, eyes, URT. Primary 
Entry: Inhalauon, skin contact. Acute Effect% Corrosive skin and eye bums, tissue damage, and KVIXC irritation of the URT. Chronic 
Effects: None reported. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of 
running water for at least 15 minutes. Skln. Rinse the affected area with flooding amounts of water and then wash it with soap and water. 
Remove contaminaud clothing under a safety shower, Inhalation. Remove the exposed person to fresh air; restore an&or support his or her 
breathmg as needed. Have qualifii medical penonnel administer oxygen as required. Ingest&n. Not likely. Should this type of exposure 
occur, and the exposed person is responsive, give him or her 2 ID 3 glasses of water, therrmilk of magnesia or limewater to drink. Do not 
induce vomiting. Spontaneous laryngeal spasms can occur. Never give anything by mouth to someone who is unconscious or convulsing. 
Get medical help (In plant, paramedic, community) for all exposures. Seek prompt medical assistance for funhcr treatment, observa- 
tion. and support after first aid. Note to physician: Treatment for nspiratory effects foIlowing inhalation of hydrogen chloride gas includes 
using a 5% sodium bicarbonate solution a$ an aerosol: maintaming a proper fluid balance (diuretics may be useful); and decreastng the tn- 
flammatory response of the lungs by administering steroids on a short-term basis (2 to 4 days). Severe inhalation exposure requires 
hospuabzation and observation (72-hour minimum) Jar the delayed onset of pulmonary edema Serial chest X rays and respiratory support, 
including intubation. may be required as an early iotervenrioo. 

SECTiON 7. Si’ILL: LEAK, AND DISPOSAL PROCEDURES 
SpUVLeak: Notify safety personnel, evacuate unnecessary personnel, eliminate all sources of ignition immediately (hydrogen gas m?Y,be 
generated), and provtde adquate ventilation. Cleanup personnel need a full set of protective clothing. including a self-contained breathing 
apparatus (SCBA). Small spills and residue can be covered with an excess of a mixture of soda ash and slaked lime. Afrcr neutrah.Zation, do 
not flush waste directly to a sewer or into lakes, ponds, or sITcams. Waste DLsposa1: Contact your Suppkr or a licensed contractor for 
dcrallcd recommendations. The allowable concenrration of neutral salt in the effluent discharge is apt to be regulati: study and fOhV 
Federal, state. and local regulattons. Consider savmg the waste hydrochloric acid for use as a neutralizing ageat during cleanup OQedOM 
DC basic matenab. 
OSHA Designations 
Listed as an Au Conrammant (29 CFR 1910.1000 Subpart Z). 
EPA Designations (40 CFR 502.4) 
3ERCL.A Hazardous Substulcc. Reportable Quantity: 5000 [bs (2270 kg), per the Clean Water Act (CWA), $311 (b) (4) 

SECTION 8. SPECIAi PRO-TEdTlON JNFCiRif ATION - 
Zqgles: AlWayS wear protecttve eyeglasses or chemical safety o@es. Where splashin is possible, wear a full face shield. Follow 
ISHA eye- and face-protection regulations (29 CFR 1910.133). k espirator: Wear a NI d SH-approved respirator per Genium reference 88 
‘or the maxlmum-use concentrations and/or the exposure limiu, cited in section 2. Follow OSHA nspimor trgulations (29 CFR 1910.134). 
:or emergency or nonroutme operations (spills or cleaning reactor vessels and storage tank& wear an SCBA. All respirators must be acid i 
csistanr Warning: Air-purifying respirators will NX protect workers in oxygendeficient atmospheres. Other: Wear imperVious gloves. 
0ots. aprons. gaundeLs. erc.. to prevent any contact with Ihis material. AU clothing must be acid resistanLVentiJat~on: Install and operate 
[enersl and local maxtmum-explosion-proof ventilation systems powerful enough to maintain airborne levels of hydrogen chloride below 
he OSHA PEL erred in section 2. Local exhaust ventilarion is preferred because it prevents dispersion of the contaminant into the general 
vork area by elimmatmg it at its source. Consult the la-t edition of Genius reference 103 for detailed recommendations. Make VmtilauOn 
ystem ductwork and exposed fao components acid resistant Safety Stations: Make emergency eyewash stations, safety/quick-drench 
howers. and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard: soft lenses may 
bsorb imunu. ana all lenses concentrate them. Do ru101 wear contact lenses In any work area. Remove contam,inaud clothing and launder It 
~efort wcanog 11 agam; clean this matenal from your shoes and cqulpmenr Other: Design all cngmecting systems to be acid rditant and 
xploslon proof (hydrogen gas may be accidentally generated). Comments: Practice good personal hygiene; always wash thoroughly after 
smg his mau!nal and before eating, dnnkiog, smoking, using the toilet or applying cosmetics. Keep It off your clothing and equWnenL 
hvold vansfemng I[ from your hands to your mouth while earing, drinking, or smoking. Do nor eat, drink. or smoke m any work area. Do 
ot inhale hydrochloric acid vapor. 

;ECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
toragc/Sezregation: Store hydrochloric acid in closed containen in a cool, dry, we&ventilated area away from sounes of ignition. 
tronq oxldmm. suong bases. out of direct suniighf and away from incompatible chemicals (see sect 5). Protect containers from physical 
amage. Special HandllnglStoragc: Storage areas should have acid-Es&ant floors and approved drainage facilities. Use nOnSparking 
)ols LO areas around tanks and pipes where hydrogen gas may be generated. Engineering Controls: Make sure all engineering systems 
mducuon. UanspOrtatiOn) are of maximum-explosion-proof design. Ground and bond all containers and pipelines. etc.. used in shipping. 
ansfening. rcactmg. production. and sampling operauons to prevent static sparks. Hydrogen gas may become concentrated inside melal 
Juipmcm: perform operallons U, search out possible hidden areas of hydrogen gas carefully. Other Precautions: Cazefuily follow your 
lppher’s recommendauons concerning Ihe proper handling and storage pfuceduns for hydrochloric acid. Provide emergency neutralitation 
latcrlals (soda ash, Lmcstonc. or slaked lime) and equipment near storage and use areas. 
ransportation Data (49 CFR 172.101-Z) 
OT Shippin Name: 
OT Hazard E 

Hydrochloric Acid 
lass: Corrosive Material 

IMO Shlpplng Name: Hydmchlonc Acid. soluuon 
IMO Haz.arU CJass: 8 

) No. UN1789 
OT Label: COITOSIVC JMO Label: Connive 
OT Packaging Requirements, DOT Packaging Exceptions: 49 CFR 173.263 IMDC Packaging Group: if 

eferences: 1.26.38.84-W. 100. 116. 117, 120. 122. 
. . 
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1145 cataiyll stra% Sheet No. 713 
Schcnecctdy. NY 12303-1836 USA Lead (Inorganic) 

‘) 
Section 1. Materiai Identification. 

1 Issued: 8/90 
32 

Lad (3mrgan.k) (Pb) Dacriptlon: Exists widely thtoughout the world in a number of otes. Its main commcrc iaisource R 0 
is akoa (lead sulphide). Lead mineral is separated born crude otes by blast-furprce mwitin& dressing, or ekctmlytic 
IC f. 
o 

mmg. Lead is used omrtly in mmuhcauing storage baueties. Gtherus# IIZ: m mmufactunq tetraethy+$a.$th 
anic sad inurgaoic lead compounds in ceramics, plastics, and &cttomc 

3 
dcvicu; in producing ammunmo 

c k covaiag, sheet lead, and other metal ptoducts (brass. pipes, caulki@; in metallqy; in weights aud as ballasc’as a 
cbeouul iotetmaliate for led alkyls sod pigments; as a coostttctioo mati for the taok linings. piping and quipmcnt 
ustd to handk the conosive gases and liquids used io sulfuric acid martufa4Xur@. petrokumrefiuing, halog- sui- 
fonatiou extnction. aod wodenWion: and for x-ray sod atomic radiatioo protection. 
Other D@~~atbnaz CAS No. 7439-92-l. lead oxide; lead salts, iaorgmic; metallic led; plumbum 
Manufacturer: Contact your supplier or distributor. Coosult the latest Chmriccrhuulr Buyers’ Guidrc”, for a supplias lisr 
Cmtom hu~gamic fad is u pmf sysranic poiron Organic lead (for example. tcuacthyl lead) hu tmrt, but different, bultb effaa. l SOL 8 
Gccupatiooal lud poisoning is due to inhalation of dust and fumes. Major affected otgao systems are the nmous, blood, ti rept&tctive 
systems, and kidneys. Health implirmcot or disease may result ftom a sevae acute shot% or loog-tetm expo!ture. 
S&ion 2. Ingredients and &aqgtiona Ev mb ...:.‘:.. . ,::.: .-.: . . .:.:.....:.y . . . .._. ::...:::: .?--.I . . .> ,;y; ‘.. :::. :“:. :.. :. :. . . . . . . . . . . . . 

Lead (inorganic) fumts aod dusts. as Pb. ca 1009b 
1989 OSHA PELF (Lead, laor- 19g9-90 ACCM TLV (Lead, 

TL --WA: 15OIrB/m’ Y 
fumes and dusts) 

19Us4 Toskv Darrt 
H~vu,~ TG 10 @affects gasttoinrcstioa~ tract 

30 m’ Hunmu or4 TD,: 450 tug/kg ingested ova 6 yr affects 

29 CFR 19lO.iO25 Lead Standard 
paipheral aud centrai nervous systems 

I- NIOSH REL Ra& oral TD,: 790 mg/kg affeca muitigener&oo leptoduction 
Blood Lead Level: 40 cur/l00 g l&hr TWA: < 100 pg/to 

l Acuoa level rpplies lo cmployce expocw wilhaa fcgard to ferpirrurr ue. 
t See NIOSII. RTECS (OlTS2SCUO). faradditioorl mutat~vc, npmductive. rod toxicity data. 
Section 3. Physical Data . . ..:,. ,: . . . . ,,,: . . . . . . . . .:-;..- . . . . . . . ,.. :. . . . . . . ,. 
isoiung Potntz 3 164 l F (1740 l C) Molecular Weight: 207.20 
Mcltlng Point: 621.3 ‘F (327.4 l C) speclfk Grwlty (20 l u4 ‘0: 1134 
vapor f’rcsauw 1.77 mm Hg at 1832 =F (1000 l C) Water Solublllty: Relatively insoluble in hot or cold wat@ 
Vkcmity: 32 cp at 621.3 ‘F (327.4 ‘C) 
Appurance and Odor: Bluish-white, silvery, gray, very soft metal. 

Section 4. Fire and Explosion Data 
Flash Polnt: None xeponrd 1 AutolgdUon Temperature: None teporrcd 

. . _. ..,:. . . . .. --., . . .:. . . : 
) LEL: None qorted 1 lJEL: None reported 

Extin@shlng Medlaz Use dry chemical, carbon dioxide. water spray, or foam to extinguish fin. 
Lhusual Fire or E~plcakn Huudr: Flammable and moderately explosive in the form of dust when exposed to hut or flame. 
Special Fire-wbtlog Procedures: isolate hazard atea and deny eooy. Since fire may produce mxfc f-s. wear a self-contamed bre&ing 
~ppant~s (SCBA) with a full facepiece operated in the pressute-demaxl or positive-pressure mode and full protective quipment Be aware of 
uooff from firr control methods. Do not release to sewers or wauiways. 

iection 5. Reactivity Data : . . . . 
itabtilty/Polymeri~tlon: Led is stable at room tempcratute in closed containers under normal storage sod haodiiog conditions. it tarnishes on 
:xposu~ IO au. Hazatdous polymtriueion cannot occur. 
Zbemkal locm~tlb~ Mirttucs of hydrogen peroxide + doxane explode oo contact with led. Lead is inamp#ible with $odi~m tide, 
%on:um d&odium acetylidc. sod oxidants. A violent reaction on i ‘tion may occur with concenmted hydrogeo pctoxids chloti~ trifluotidc. 
odium acctyhdc (with powdered lead). vnmonium nitrate (below 2 %F C with powdered lead). Lead is attacked by pure water and weak organic 
acids in the prtsencC Of Oxygen. Lrpd is &stant to tap water, hydrofluoric acid, brine, md solveou. 
Zondltioas to Avoid: Rubber gloves con&g led may ignite in nitric acid. 
laxardous Produrtr of tkcompoaltion: Thatnal oxidativc decompositioo of lead cm produce highly toxic fumes of Lad. 

Section 6. Health Hazard Data 
:ardnogenldty: Although the NTP and GSHA do not list lead as a carcinogen, the L4RC lists it as probably carcinogenic 10 humans, but hanng 
usuatiy) no humao evidence. However. the 1iteMlrr repor?s inrrpnce3 of lead-induced neoplasms, both benign sod malignm~ 9f the kidney and 
t&r organs III iahm~~ rodents. Excessive exposure to led has tesultcd in neurologic disordas in infants. Experimcotal stuba show kad has 
c~ucuvc aod tauDg= effects m laboratory aoimals. Humau male and female reproductive effects are also documented. 
iummary of Rlak~: Lud is a potcur, systemic poison that affect a variety of organ systems, including the UCTVOUS system kidneys, xeproductivc 
ysrem. blood formmn. and gvmmtestioal (GI) system . The most impolumt way lead eotcts the body is through inhalatios but it can also be 
ngested when lead dust or UnWtshcd hands conratnmate food, drink, or cigarettes. Much of ingested lead passes through feces without absorption 
nto the body. Adultr nay absorb only 5 !D 15% of ingated lead; childreo may absorb a much larger fraction. Once in the body, kad enters the 
~loodstrcam and cpCulat~ to various orgrms. had concen~~cs md remains in bone for many years. The amount of kad the body stora 
ncrcases as exposure cootinua, mth possibly cumulative effects. Depending 011 the dose entertog the body, lead can be deadly within several 
ays or affect health after many yeat% Very high doses can cause brain damage (encephalopathy). 
nedkal Coodltloos Aggnvnted bv Exposure: Lead may aggravate netYous sys?etn disordas (e.g., epilepsy, ncuropathics). kidney~iseases, 
.igh blood p~ssure (hwoo).-fntllity, and anemia. Lead-induced anerma and its effect on blood presssure can aggravate c&~Ovasculpr 
Isuse. c 



Section 6. Health Hazard Dah,conLinued I 
Target Orgaas:,Blood, ceaual sad paipbenl aavous systems, kidneys, aad g&%RoiareStiall (GI) UlcL 
Prtmnry Entry Routesz Iahalatioa. tagcstioa. 
Acute Effects: An acue. short-rcrm dose of lead could cause acute cacephaiopathy with rinucs. cow md death. Howevm, short-term I 
exposures of this magnitude UC nut. Rcvasiblc kidacy damage caa occllf from acute CX$OSWC. U well as 1QemrO. 
Chronic ERectE: Svm~toms of chronic loan-term ove~~xuos~ include tpoetite loss B metallic taste ia lhe mourh. lead tiae on xianival 
(gulq),tissuq coasu+ioa, anxiety, aacmir$ltor of the fee 8ad the eye ir;ouods. excessive tinX+s, mrknar, ipromny hcdrhc.ixeiipus ir- 
ntabtity. fine rr~mors, numbness, muscle aad joint paia, aad colic accoxaprnied by scvcte abdommrt pUn. PIlnly~~ of: writt md. less oftea. 
ankle exzcasor muscles m?y occur a&r yetn of tacrcasai kad rbsotpcioa.,Kidocy dw mry a@~ zcsult f’rom chnnc ovaexposure, but few. if 
anqs~~m&yppc~t’~~~~~ hu wxunut. Rcprodu+ve +raag~ u charaucn@ by decrraxd sex drive, -tea% sad 

nmwnul cycles, aad muumsga m womca. Uahora cthildm may suffer OtazoIogic damage 
or developmca~ problem due to ex&+c lead ex~ in prrgnrnt won Lrd poisoaing’s severest =suit is enccpbxtoptiy maaifestcd by 
s&m?hsXhe, coavubroas, coma, dchnum, aad paxnbly de&. 

Eya: Gently lift the eyelids aad flush immediately md amtiauousiy with flooding unouats of wstcx until trpnsporsed to aa nncrgcacy taaiical 
facility. Coasutt a physlciaa immedistcly. 
Skin: Quickly reamvc coatamiaatui clothing. Rinse with flooding llly)uata of water for at least 15 min. C~nmlr s physicirn if my halth 
complain& develop. 
Iahakttoo: Reamwe cxpo+ ~g*yz md suppan tnu u a&cd. Coasult a physicixa. 
Ingestion: Never give aa 
Ipecac syrup. Coasutt a p P ysiclm tnncdi@y. 

uacoamousorcoavu mgparonffI~e~~OfM~ingesrcdinducev~~with 7 

After first aid, get appropriate In-plant, purmcdk, or commanky medkal suppot% 
Pbyslciaa’s Notez for di:rgwsm, optrio blood mm, 
~mra md basoptulhc stxqba+, unaaiysu, 11t% 

blood lad level (Pb6). ti po yrplyh @‘P), wmpku btood couat for micracytic 
xulwy pcnphenl motor aeumpathy, atlor, aad 

gmgtval lud tine. USC Ca- D 
blood urea aifrogca (BUN) of cteatiaiae. 

A to rout poison, but never cheiatc prophyireticalty. Coasult aa occaptioarl physiciaa or roxico ogist P 

Section 7. Spill, Leak, and Disposal Procedures 
SpUtiak: Notify safety personnel aad cvacuxtc 8ll uaaecessary persoaael iamzditiy. Ckaaup paso-t should protect rgriart iahatatioa of 
iusU or fume md COOUCL with skin 0~ eyes. Avoid c-g dusty coaditioas. Waler sprays rmy k used in 1-F qu;latiti to pfCveOt thC fomU- 
ion of dust Cleanup methods such as vacuuming (with 111 
matenat iato closed conuiaers for d-sat or rcctamatioa. ? 

pmpnuc filter) or wet mopping miaimizcs dust dupersion. Scoop the spilled 
oitow appiicablc OSHA ulJlaoaa (29 CFR 1910.120). 

Dlsposat: Contact your supplier or a tlceascd coallirfor for detailed razommeadatioas. 70 How 
EPA Desigaatioas 

applicable Federal, state, aad local regalatioas. 

&cd as a RCRA Hazardous Wufe (40 CFR 261.33, 
Listed as a CERCLA Hazardous Substaacc* (40 CFR 3 

adix II-EP Toxicity Tat Roccdun) 

SARA Exuemciy Hazaxdous Substaacc (40 CFR 355): Not lis 
ble Quaauty (RQ): 1 lb (0.454 kg) [* per Cleaa Warcr AC& Sec. 307(a)] 

isted as a SARA Toxic Chemical (40 CFR 372&5) 
XHA Deskoatloas 
isted as aa An Cooramioaat (29 CfR 1910.1000. Table 251-A) 

section 8. Special Protection Data 

~cntllatlon: Provtde eaaal md locat veptilatioa systems to maiataia airborae coaceatratioas below UC OSHA PELs (Sec. 2). Qcrd exhaust 
‘enulauaa 1s prcfcnJ smcc rt prevats coatsmiarmt dispcnxm into tbc work area by coaaulliag it at its s0ur~e.C~” 
iafet’y Statkas: Make avulable m the Work area emqmcy eyewash stawas, safety/quick-&each showers, aad washing facilities. 
:oatamitunat Equkpmeat: Never wear amtra leases ID rhc work uu: soft lnuer msy absorb, and all leases comemate, imtam. Remove this 
nunal from -your shoes aad equtpmcar Lauadcr coourmnafcd clothing before we-g. 
:ommcnu: Never cu. dnak. or s-kc ia work arus. Prpcucc good pcrsoaal hygierw after usiag this ~tcrial, cspcciatly washing haads before 
Umg. dnahag. smokmg. wag tie Met or applying cosmeriu. 

&ion 9. Speciai bxautions and Corntints 

Tmtioa Data (49 CFR 172.102) 
140 Sbtppiag Name: Led w-4 soluble, a.o.s. 
d0 Hwrd Ck 6.1 
1 No.: UN2291 
40 Label: St Aadrews Cross (X. S&w away from foodstaffs) 
nDG Packagiag Group: III 

N 

SDS Cdkkm Referenca: 26.38.73.84.85.88.89,90,100. 101. 103.109, 124126.13~ 133, 134,136. 138, 139.142 143 
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Safety Data Sheet -- I No.26 
From Genium’s Reference Collection 

lium Publishing Corporation 1 
-- -.-m--v 
NY 1~3034836 USA A 

Description (OrIglnKJses): Used in barometers, thermometers, hydrometers, and pyromcten; in mercury 
arc lamps producing ultraviolet rays; in switches and fluorescent lamps; as a catalyst in oxidations of organic 
compounds; in alloys; in explosives; and for extracting gold and silver fmm ore. 
Other Designations: Colloidal Mercury; Metallic I&&uy; Quicksilver; Hg; Hydrargyrum; GMliUUl 
CAS No. 7439-97-6 HMIS 

Ceiling: 1 mg per 10 m' 

ACGIH TLV (Skin*), 19g788 
TLV-TWA: 0.05 mg/m’ as Hg (Mercury 
Vapor) 

ToxJdty Data** 
Rabbit, Inhalation. IX,: 29 mg/m’ 
W Hn) 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chanicuhvuk 
Buyers’ Guide (Genium ref. 73) for a list of suppliers. 
Comments: Inorganic and organic mercury compounds m highly toxic, as is pure mercury. 

‘Mercury can be absorbed through intact skin, which contributes to 
werall exposure. 
Vet NIOSH. RTECS (OV4550000), for additional data with nfcrcuces to 
eproductive, mutagenic, and tumorigenic effects. 

Specific Gravity (H,O x 1): 13546 at 68’F (2o’C) 
Vapor Pressure: 0.0018 Torr at 77-F (2X) 

Molecular Weight; iO1 Grams/Mole 
Melting Pobt: -37.93.F (-38.85’C) 

Lppearance and Odor: A silver, heavy liquid; odorless. Danger: Mercury vapor has oo warning properties. 

SECTI(-)N 4. mE AND EXPLO&?JON DATA : tii;:. i:i~-~~~~~~.~..,i.~::~.~:~~:-;:..:~~:~~~,.. .,-R .( 

Fiash Point and Method Autoignition Temperature Flammability Limits in Air 
l + 46 by Volume l l 

Mlnguishlng Medla: *Mercury does not burn. Use extinguishing agents that will put out the surrounding fire. 

Jnusual Fire or Explosion Hazards: When exposed to the high temperatures that occur during a fire. mcxcury cao vaporize to form 
xlremety toxic fumes. 

pecial Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the prcssure- 
cmand or positive-pressure mode. 

,'. SECTION 5. REACTIVITY- DATA- _, ..c I:..:. .:. i. .: ., ,. ... ;.;:>>><;:: .:.. ;j ,.._ . . . ..i.. :,.. . . . . . . .._.... _.,. :.:...>>.., ::.::.: . . . . ,.,.( . . . . . . . .,., ,.,., ,., . . _. :...:... .,_,, ,._ . . . . . . . . .._ _. .,., ,_,. .:::::'-.."""..i.. . . . . . . . . . ::: . . . . . ..:... y . . . . . . . . . . . . . ,_, ,..:..:,. ., ._. . . . . . . . . . . .._.. . ./ _,...,.,... . . . . . . . . . A. . ,,., .c.. .: ,.. . . . . . .: . . . . . . . . . .::.':: ::__:.. :,:.~:,.....::.~i~.::.:..,:~.:,:.-: -.::..::- ..:.:. : . . . 
lercury IS stable in closed containers at room temperature under normal storage And handling conditions, It cannot undergo hazardous 
~lymenzauoa. 

bemical IncompatlbUltles: Hazardous reactions involving mercury and acetylene, ammonia, boron phosphodiiodide, chlorine, chlorine 
oxide, methyl azide. sodium carbide, nitric acid, oleum, and sulfuric acid arc reported (Genium ref. 84). 

onditions to Avoid: Do not expose mercury to incompatible chemicals. 

Hazardous Products of Decomposition: Extremely toxic mercury metal fumes are likely to be produced during fires. 



No. 26 MERCURY S/88 

/ Summary of Risks: Mercury I’s ver$ toxic due to itshquid and fat solubility, lack of charge, and membrane permeability. It is a 
slowly cumulative poison that ~~o~en~te~ in the brain, kidneys, and liver. It is very hazardous when spilled or heated. Mercury and its 
vapor arc rapidly absorbed by the membranes lining the respiratory tract, the gastrointestinal (GI) tract, and the skin. Mercury is a 
tcratogcn (causes physical defects in embryos). Medical Conditions Aggravated by Long-Term Exposure: hctxl~ting 
problems of the target organs can be worsened. provide preplacement and periodic medical exams emphasizing the target organs. 
Target Organs: Skin. eyes, respiratory system, central ~~cwous system (CNS), kidneys. Primary Entry: Skin absorption/ 
conlact. inhalation. Acute Effects: Erosion of the respiratory/Cl tracts, nausea, vomiting, bloody diarrhea, shock, headache, 
metallic taste. inhalation of high concentrations for short periods can cause pneumonitis. chest pain, dyspnea, coughing, stomatitis, 
gingivitis, and salivation. Chronic Effects: Tremors, emotional problems, loss of concentration, depmssioa, drowsiness. fatigue, 
insomnia, loss of memory, kidney problems, eye lesions, vision disturbances, sore mouth and throat, problems with the sense of taste or 
smell. nosebleeds, nasal inflammation, loss of weight or appetite, poor hand-eye coordination, awkwardness. and unsteadiness. as well as 
dormatitis. FIRST AID: 
water for at least 15 minutes. 

Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running 
Skin. immediately wash the affeeted area with soap and water because of the increased exposure from 

skin absorption. Inhalation. Remove exposed person to fresh air, reston and/or support his or her breathing as needed. Have 
medical pcrsoanel administer oxygen to Oeat the chemical poeumottitis that may develop. Ingestlou. Never give anything,by mouth 
to someone who is unconscious or convulsing. Note to physician: If indicated by degree of ingestion, saline cathartics and charcoal 
should bc used. Chelation therapy with d-peaicillamine may also be indicated. 

Spill/Leak: Notify safety personaei, restrict access to the spill area to necessary personnel. and provide adequate ventilation. Clean up 
spills promptly. Specialized equipment and/or techniques may be required to safely deal with large mercury spills; if large quantities of 
mercury arc used in the workplace, detailed, prior spill-management planning is recommended. Collect spilled mercury by using a suction 
pump and an aspirator bottle with a long capillary tube. For finely divided mercury in inaccessible cracks, cotnets. etc., trcatmeot with 
calcium polysulfide and excess sulfur is recommended to convert the mercury globules into mercury sulfide. Vacuum clcaaers may be used 
if they are equipped with specially designed mercury-absorbent exhaust filters. Collect the mercury into tightly sealed containers for later 
disposal or reclamation. Cleanup persoaoel must use the recommended personal protective equipment (see secL 8). 
Waste Disposal: Consider reclamation, recycling, or destruction rather than disposal in a landfill. Do not pour mercury down a drain. 
Mercury IS very harmful to the environment. Contact your supplier or a licensed contractor for detailed recommendations. Follow Federal, 
state, and Iocal regulations. 

I 

OSHA Desigaatloas EPA Designations (4OCF’R 302.4) 
Air Contaminant (29 CFR 19010.1000 Subpart Z) RCRA Hazardous Waste No. Ijl51 

CERCLA Hatious Substance, Repottable Quantity: 1 lb (0.454 kg)’ 

*Per the Clean Water Act. 8 407 (a): Clean Air Act 8 112: and Resource Conservation and Recovery Act. 8 3001. ,- _ 
SECTION 8. SPECIAL PROT&-“IO~ INFORMATION -:., -,.-::::::i::~:::,:i~~:i.:.: j~,:j;. .:......-:~:;..- ., ,., .:‘;“,,,A-:i ..; ‘-.::i::::‘:::‘;..: 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of mercury may occur, wear a full face shield 
or splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). 
Respirator: Use a NIOSH-approved respirator per the NIOSH PO&U Glide fo Chemiral Hazards for the maximum-use concentrations 

’ 
and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). Other: Wear impervious gloves, 
boots. aprons, gauntlets, etc., to ptevent any contact with mercury and the skin. 
Ventilntion: lastall and operate general and local ventilation systems powerful enough to continuously maintain airborne levels of 
mercury below the OSHA PEL standard cited in section 2. 
Safety Stations: Make emergency eyewash stations, washing facilities. and safety/quick-drench showers available in work arcas. 
Contaminated Equipment: Contact leases pose a special hazard; soft leases may absorb irritants and all lenses cooceauate them. Do 
not wear contact lenses in any work area. Remove contaminated clothing and launder it before wearing it again; clean mercury from shoes 
and equipment Separate work and street clothes; store work clothes in special lockers and always shower before changing to sVCet clothes. 
Comments: Practice good personal hygiene: always wash thoroughly after using this material. Keep it off of your clothing and 
quipment. Avoid transferring it from your hands to your mouth while eatiag. drinking, or smoking. Do 1101 eaf drink or smoke in any 
work arca. 

.: ,:;:: : . . 
SECTION 9. SPECIAL PRECAUTl,QNS m COMMENTS .. .’ .:,j:....-:..-.. j,, : ,, ~, :,..‘...‘. :.‘:‘:-.- i ;.:.‘.y:..:‘:“- ....‘.‘. ,:./ ‘.’ ,.:: .:...: .: ) . . j . . . . 
Storage/Segregation: Store mercury in a cool, dry, well-ventilated area in tightly closed unbreakable polyethylene containers. Protect 
ihege containers from physical damage. 
Special Handling/Storage: Construct storage areas to have smooth, hard, nonporous floors with no cracks or spaces so that spilled 
mercury globules do not form in inaccessible areas. 
Comments: Mercury evaporates slowly, but if it is spilled it can form many tiny globules that evaporate much faster than a single pool 
of it will. In an unventilated area, significant concentration of mercury vapor can develop from this enhanced evaporation effect. This 
poisonous vapor is particularly hazardous if breathed over a long period of time, so spills or releases of mercury require very’ meticulous 
clcxllng procedures. 
Transportation Data (49 CFR 172.101-2) 
DOT Shipping Same: Mercury, Metal DOT Label: None IMO Class: 8 
DOT Hazard Class: ORM-B DOT ID No. NA2809 IMO Label: Corrosive 

References: I, 2. 8.26.38.84-94. 100. I 
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’ See KIOSH. RTECS (pCl4C0OCQ. for rdditimal toxicicy &u. 
section 3. Physical Data . ..j. ..: . . . . . :7;..: :...,.. :. .:: . . ..~.._....... .... .,, ,.: : ..:..!: _/. ..,..:_ :_.:-:.:: :. .::.: :‘I ,.,, 
Boiling Polnt: 148 ‘F (645 ‘C) Mokcukr Wdgbt: 32.05 
?reezlng Polnt: -144.04 ‘F (-97.8 ‘C) Dendty:03924u68T(20’c) 
gapor Pressure: 29 mm Hg at 68 ‘F (20 ‘C) Water Solublllty: Solubk 
Japor Density (air = 1): 1.11 Other Solubllltks: Soluble in ethanol ether, We. ketones. and most organic solvm~ 
Jiscosity: 0.00593 P st 68 ‘F (20 ‘C) 

, 4ppcnrancc and Odor: Clear. colorless. volatile liquid with a slight akohol odor what pm. a disagreeably pungent odor when crude. snd a low 
I IO-ppm odor threshold. 

kction 4. Fire and Explosion Data . . ., ., 
:lash Polnt: 54 ‘F (12 ‘C), CC ( Antolgnltlot~ Tetnpentum: 878 l F (470 ‘C) 1 LELi 6% v/v UEL: 365% vlv 
Extinguishing Media: For smdl frrrr. use dry chankai, carbon dioxide (CO,), water spray, or aleohol-resistmt foam. For large firrs. use water 
pray. fog. or rlcohol-resistant form. Do not scatter material with my more water than nstdsd to extinguish fur. 
inusual Fire or Explosion H~urdr: Methyl alwho is a dmgaous fire haxud when exposed to but. flame. or oxidixcrs. It is explosive in its 
apor form when exposed to heat or flame. Vyxus may travel to an ignition source and flash back. 
pecial Fire-fight@ Procedures: Since fa may produce toxic thermal decomposition pmducts, ww a self-contained brushing 8ppant~ 
SCBA) with a full facepiece operated in prrmnedcmar~! or positivc$rusurc mode. Also, wear full protective clothing. Structaual fnefightm’ 
mtccuve clothing is inrffccive for fires involving methyl akohol. If possible without risk remove cuntaincr from fue area. Apply cooling wstct 
I sides of f~c-cxposcd c~nw~cz until ftre is well out Suy &way from ends of tanks. Leave area immcdiateJy if you heat a rising sound from 
enlmg safety device or see my tank discoloration due 10 tire. Be awxte of runoff from fnc control methods. Do not rclusc to sewers OK water- 
lays. 

‘ection 5. Reactivitv Data S 
S 
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tability/Polymerlzatlon: Methyl allcohol is stable at ream temperature in closed containers under normal storage and handling conditions. 
lazaroous polymerization cannot occur. 
‘hemical Incompatibilltles: Merhyl alcohol is incompatible with beryllium dihydride. metals (such as potassium or magnesium). oxidants (such 
; bvlum perchloraw. bromine. chlorine. hydrogen pcroxidc and sodium hypochlorite), potassium tertbutoxide. carbon r~~achloridc + metals; 
:acLs exploslvcly with chloroform + hut snd diethyl zinc; uui reacts violently with al&l aluminum salts. acetyl bromide. chloroform + sodium 
ydroxrdc. cymuric chloride and nitric acid. 
onditions to Avoid: Avoid vapor mhslation and conwt with oxidiiers snd other incompatibles. 
azardous Products of Decompwltlon: Thermal oxidative decomposition of methyl alcohol can produce carbon oxides (CO and CO,). possible 
brmaidehyde (HCHO) and acrid smoke, snd irritating fumes. 

Genlum Publishing Corporation 
Mathai Safety Data Sheets Collection: 

1145 catalyn slrcu 
Schenecmdy, NY 12303-1836 USA 

sheet No. 354 
Methyl Alcohol 

I88ued: Ilrn Revision: D. 1119 1 
Section 1. Mat&al I&&j&m ..: .’ ... .:I-:.... .~..:.~:i’:::.~~~::~ii..::~.::~~:~:::~~~:.~::i~:~~:~:.:..~ r;p..+ ::.. :.:i: . . . . . . . . . :; .:.... :.:: p . . . . . . . . . . :..: . . . . 7.. :..... . . . . 36 

automotive rdiuorr air &xka guoi& and diesel oil; md in &utwktg etbxrmL 
Other Deslgnetlo~ CAS No. 67-56-l. c&inoL Cohtmbian @its. methermL metby hydroxide. methylol, 
monohydmxymtthane. pyt~xylic spirit, wood alcohol, wood ttaphtlu wood spitk 
Manufacturer: Contact you supplier or distributor. Consult latest Chaded Wee& Buyers’ CM for 8 supplias list FR i 

PPW 
CauUons: Methyl dadml is modemdy toxic by ingatim d mildly toxic by kthaluian ad &in abqtion It is flammde. 
volatdc. and a dangerous fpe hrzmL 
Section 2. Q,,&&,~ and ~p&,~ Em& Lfd& -. I..:..;.:.--~::::..:,:~:::~~~~.:.:.....,.:~:.: :“:, .’ ‘.-:...i . . . ..-. ..‘. :.i .-...:::..:?:S 1 ..:--.-.-)‘. . . 

Melhyl alcohol. ca 100% 
1990 OSHA PELr (Skin) 
8 -hr TWA: 200 ppm (260 mg/m’) 

l991-92 ACGIH TLVs (Skla) 

15-min STEL: 250 ppm (310 m&t+) 
TWA: 200 pp (262 m*3 

l98!346 Toxklty Data* 

STELz 250 ppm (328 mg/m’) 
H\mun inhduim Tq: 300 ppm caused eye (visual field 

change), CNS -he). and pulmonary effects 

1990 IDLH Level 
25.000 ppm 

1990 DFG (Germm~) HAK 
200 sv W mtW) 

1990 NIOSH REIA (Skin) 
TWA: 200 ppn (260 mglm3 
Ceiling: 250 ppn (325 mgh’) 

Humma, unL LD,: 428 mgkg causes CNS @&ache) and 
p&may (nrpiruory dung@ effects 

RuomLTDb:7MOmgkgadministealamtinuourlyfothe 
fun& clwmg tht 17lh to 19th day of gutation produced ’ 
b&avioraI effsu on newboms 

Ru inhalation, 
% 

: 20.000 ppmn lrr adzninkKral wntinu- I 
ouslytothefan eduringthelstto22ndd~ofgestation 

( 

pro&d spdic devel&enul abnondria - 



No. 354 h4cthyi Alcohol 1 l/91 
Section 6. Health Hazard tits. .. _. . : .,::: .:. .z; ” > .,. _.. . . . ..- :.i .,... . . . . . . . . . . . . . . . . .._.. . . . . .,.. ... . . . : . . . . .., . . 
Cafctaogeddty: In 1990 report& the lARc. NIT, uKiosHA do not litt rzlahyi Aicolml 48 l archga 
Summers of RI&a: Methvl al&ml is to& meiulv m dm nawnuswem. uahadad~ apfic larva what damage can Vogrrsr to Pammenr 
blindness: Poisoning may &I tuuk in murbolic &air. M~i‘&ohoi 6a 6th;r body ro fam fomuldehyde tid formic e&i ‘Ihue 
derivatives am believed reqxmsible for many of methyl alu~ta$r po- d mxic effecu. Since it is chnimed slowly hn the body. methyl 
alcohol iranuidasdrnrmuluivepoLon~Curl~adon~ir100m2H)ml.rWou~durhtrrpoMdfrom~curhan33mi. 
Mcdkal Coadltkos -veted by l&o@Tam Expaaw None rrporpsd 
Target Orgr~z: Eyes. cenuai ll~voua sys”a skin, md di~tive IM. 
Primary Entry Routes: Inhaluio~~ iagattou skin Iborprron. 
AcutccRcrts:Lnhllationcmcrw~ofyerpdMse.~fuiye.nmwr.virurt’ (optic nave neumparhy or visual 
field changes) or compleu and po.+y pumanau T- bljn&ug, &ids, amvulsbm, cirnrkppy CXI epse, rupiruory failure. and de& Ingestion 
cm cause grsuoinuscind (Cl) izrhmn folbwed 
in 1 feeling of coldness. drynesh ud errking 

rympanr~for~rtionmdpMdW8Lidney~~LSkincanlrLrrsulu 
+hg to &IIMUUS. ~ubyl &TOW cm absorb through skm end may cause headachc. 

fatigue, and visual disturbsnces. Eye contea CP~LQ &&son mdw~of~inDunsdlidSmdprinfulrauidutionu,lighL 
Chronic Effectr: Chronic &&ion or rkin rkorpicrn may pmduce visual im@nwuorcoqletcblindrw. 
FXRSTAID 
Eyes: Gcnlly lift the eyelids and flush i#Iundietely d cumjnuously with fboding amolmm of WM lrfuil tmspond to en ancrgmcy medical 
facility. Do IIOL let victim rub or keep eyea tightly shut Consult e phyaicip~ immcdiucly. 
Skb: Quirkiy remove conxaminued &h&g. Since me&y1 eh~&~4 ir voluilc mxl fbmmeble, cuefully dispo~ of conuminati clothing. Rinse 
with flooding amount of wlt~ for at kut 15 Y& Par M Q blirw JEia colwlt a physician Wash affected pu with soap md weta. 
hhahtbn: Remove cxpoaed puson to &ah eir and ~tpprr &uth$ng es needed. 
tqptlon: Never give mything by mouth 10 an rmamrciouror~~psr#nr.I[~r#i,hvcrhrrCauciowondU&rtpmbndrinLlto2 
glasses of water. then induce vomiring. 
After !irst ald, get appropriate In-plent, peremedlc, or canmunfty -al suppwf 
Note to Physicians: Consider administering 10% ethanol ia DSW i~~mvenourly o mx&ein ethyl aloohol blood level at 100 mg/dl. Check formic acid 

-,~ I ,~- . . 
~pill/Lenk: Notify rafery penon&, wlate rru. deay amy, end stey upwind. Shut off all ignition sources--no flares. smoking. or flames in 
lazard area. Cleanup paronnel lhoukl weer full 
upor. but not pevau ignition in closed ~pwr. 5 

vulecing. v--ptective clothing for spills or leaka with no fue. Water spray mty reduce 

loncombusribie material and place in suitable 
or nnaU @Ia, use nonsperking tools to I&C up with ee& sand. vermiculite. or ocher absorbent. 

Q for leter d@oseL For large spills. dike far eheed of spill and await dispose!. Follow 
applicable OSHA regulationa (29 CFR 1910.120). 
invironmentel Dcgredetion: Aqua& to&i&y rating: Tkn 96, over loo0 w 
Xsporsl: Conuct your supplia or a licensai conUuXor for detailed r axnumb~ons. Folbw epplicable Federal. state. and local regulations. 
:Pa Dulgnatiooa- - 
Lrcd as a RCRA Hazardous Waste (40 CFR 26133): Hezu&us 
Was= No. U154 

OSHA Dulgoidonr 
Listed ea en lrir Canteminent (29 CFR 1910.1000. Table Z-1-A) 

ZERCLA Hazardous Substance (40 CFR 3024): Not listed 
iARA Exncmeiv Hazardous Substance (40 CFR 3551: Not listed 
iARA Toxic C&mical(40 CFR 37265% Not listed . 

section 8. Special Protection Data : . . . . . . 
ioggles: Wear proucuve eyeglasses or chemical safety gogglea. pa OSHA e& and face-proruxionregulationt (29 CFR 1910.133). Since 
onmcr lens use in indusuy is controversial, establish your own policy. 
tespirntor: Seek professional advice prior to nspiramt selection end use. Follow OSHA respirator regulations (29 CFR 1910.134) pnd. if 
scssary. wear a NIOSH-approved reapiraror. Select the respirator besed on its suiubiity to provide adequate worker protection for rhe givm 
rorking conditions. level of airbome con uminuion and presence of suffiiient oxygen For emergency or nonrmninc operations (cleaning spills. 
:actor vessels. or storage tanks), wear en SCBA. Warning! Air-pwiJLing rupimtors do not pratecf workers in oxygen-dcficir~ @msphcrrs. 
bther: Wear unpcrvlous gloves. boors. aprcms. end gatmtleta to pevent all skin conw~ 

‘encilation: Provide general and local explosion-proof exhaust var&&m rytrcmr m meintain airborne contentions below tie OSHA PEb 
jet. 2). Local exhaust vcruilrrion is prefand sb it maus con- dispenicm imo Ux work uu by conuoUing it at iU sourCe.(‘On 
ofety StatIons: Make available in the work mu QMOQICY eyewe& aurionr. aaf~/quickdrench ahow- and washing facilities. 
Zntamlnnted Equipment: Separete conwninated work cbrhsr from gueet clorha. Lpmbr e work clothing before wuring. 
emove ti mrunrl from your shoea and dem pqonal proreaive mpnau. 
1ommenu: Never eaL drink, or smoke in work QW. Prdce good pusad hygiene efter uring this meterid. especially before eating. drinking, 
noking. using the loilef. or applying cosmetics. 

ection 9. Special Precautions and Comments . . . . . 
torage Requirements: Avoid physical damage to c&i&ax. Sum in mol. dry, well-ventilated flammables storage area. away from saong 
ridizcrs and other incompatibles. To prevent ttedc sperks, electriceily gromd e,U equipment used in methyl alcohol rtoragc. manufacture. pnd 
amporudon. Use nonsparking tools. 
ngineerine Controls: To reduce mtid he&h hazards. use rufficient dilution or local exhaust v&l&on to conaol hazardous tie 
)ntammams and to maintain concentrations u the lowest practical level. 
ther Precautions: Consider prepluerneru and periodic medical examinations of exposai workers emphasizing neurological. kidney. liver. and 
suai function. Practice good personal hygiene end housekeeping pmo&w. Ifrespirecors ere used. instinne a respiratory protection program 
at mciudes regular uaining. miiimenmce. inapecti~ and evalution. 

Transportation Data (49 CFR 172.101, .102) 
)OT Shlpping Name: Methyl alcohol 
)OT Hazard Class: Flammable liquid 

lM0 Shlpplng Name: Methanol 

D No.: UN1230 
~C)oH~&assz 3.2 . 

)OT Label: Flammable liquid IMO hl: Flammable L.i uib Poison 
)OT Packaging Exceptions: 173.118 IMDC Packaging Group: B 
IOT Packaging Requirements: 173.119 
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SF(‘TION 1 MATERTAI. IlIENTlF~~drTI~N v-v. a-.. a.. ..I- a Y1.1‘LY LYYI.. *a *v,.. 1-a. 34 

Materlai Name: NAPHTHALENE 2 

Dcscrlption (Origin/Uses): Used as a moth repellam and in many indushiai proccsscs. 
@ 

2 0 

, Other Designations: Naphthaiin; Naphthcnc; Tar Camphor; CJ?,; HMIS 
I NIOSH RTECS No. QJOS25~; CAS No. 0091-20-3 H 2 

I Manufacturer: Contact your suppiicr or distribura. Consult the latest edition of the F 2 R I 
f Chmicdweek Buyer’s Guide (Gemurn ref. 73) for a list of suppliers. R 0 I 4 

Ppc’ s I 
l !kCScCL 8 K 2 

SECTION 2. INGREDIENTS AND HAZARDS 96 EXPOSURE LIMITS 
I Vaphthakne. CAS No. 0091-20-3 UlOO IDLH* Level: 500 ppm 

a ACCIH TLVs, 1987-88 

7’ 

.xX3 
I 6 

TLV-TWA: IO ppm 50 rnvm’ 
OSHA PEL 

\, 2 
8-Hr IWA: 10 ppm, 50 mg/rnj 

Toxiclty Data.* 
Child. Orai. LD,: 100 mg/kg 

‘Immediately dangerous to life and health 
Man, Unknown, LD,: 74 me/kg 

I ‘*See NIOSH RTECS for additional data with references to irritative, mulagcnic. 
RaL Oral. LD,: 1230 m@kg 

I zpmductive. and tumorigcnic effects. 

SECTION 3. PHYSICAL DATA 
E Lolling Point: 424’F(ZlgC) Specific Gravity (H,O = 1): 1.162 at 68’F (20’0 
1 lapor Density (Air t 1): 4.4 Melting Polnt: 1767: (80.0 
\ lapor Pressure: 0.087 Ton at n’F (25-C) Molecular Weight: 128 Gram.vMoic 
‘I Water Soiubiiity: insoluble + Voiatlie by Volume: ca 100 

E Lppcarance and Odor: White crystaiiinc flakes; strong coal tar odor. 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method Autoignition Temperature Flammability Limits in Air ----.-. 

17 ‘4-F (79.C) CC; 19O’F (88’0 CC 979’F (526-C) % by Volume 0.9 5.9 
E :xtlngulshing Media: Use water spray, dy chemkal.or carbon dioxide m fight fires involving naphthalenc. Caution: Foam ordncct 
w later spray applied to molkn oaphthrienc may cause extensive foaming. 

L: lnusuai Fire or Explosion Hazards: Naphthakne is a voiatik solid that gives off flammabic vapor when hcatcd (as in fire situations). 
T his vapor is much denser than air and will collect in enclosed or low-lying areas like sumps. in ther areas an cxplosivc air-vapor mixlurc 
n ray form. and extra caution is required to prevent any ignition soumes from starting an explosion or fire. 

S pcciai Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full faccpiccc opcrakd in the prcssum- 
dl cmand or positive-pressure mode. 
t SECTION 5. REACTIVITY DATA I 

N ‘aphlhalenc IS stable in closed confamcrs 31 room rcmperaturc under normal sroragc and handlingconditions. 11 dots nor undergo 
ha arardous polymcnrauon. 

C :hemlcal Incompatlbiiities: Naphrhalcnc is incompatible wilh svong oxidiring agcnrs. chruuuc anhydride. and mixrurcs of aluminum 
b ichloridc and hcnzoyl chloride. 

C ‘onditions to Avold: Ignition sources like open fianx. unprcncctcd heaters. cxccssivc heat, iighkd tobacco produc~q. and C~CCU~C spuds 
m lust not occur in work amas where naphthaknc vapor may bccomc conccntratcd. 

H Iaxardous Products of Decomposition: Toxic gases iikc carbon monoxide are produced during fire conditions. Irritlting. flammable 
Vi apor forms below the melting point because even solid nnphthalcne has a significant vapor pressure. 

- 



exposure hmlu may sot be iow enough to 
Mcdlcal Coadltlooa Aggrrvatcd by F 

vent blood changes in genetically h 
ong-Term Exposure: Diseases o the blood, liver, and kidneys. Administer medical rp” 

cnsitive individuals. 

exams emphasizing these orgas. Target Organs: E es. skin, kidneys, liver, blood (red blood cell effects), and CNS. 
Primary Entry: lohalation. skin contact. Acute E fccts: Inhalation of naphthalene vapor causes excitement, coofusion. headache. 1 
nausc~. and loss of appetite. Chroolc Effects: increased incidence of cataracts. 
FIRST AID 
Eye Contact: lmmcdiatcly flush eyes. including under the eyelids, gently but thoroughly with plenty of nmriing water for at least 1s 
ououlu lo remove particle% 
Skin Cootact: Immediately wash the affected area with soap and water. 
Inhalation: Remove victim to fresh air; mstom and/or support his breathing as needed. 
Ingestloo: Call a poisoo cootml ccnlcr. Never gtvc anything by mouth to somaoue who is unconscious orcoovulsing. Administer a 
gastric lavagc followed by saline cathamis. Monitor blood and electrolytic balance. Other sources mcomrnnd giving the victim several 
glasses of water to drink. 

SECTION 6. HEALTH HAZ&.JtD INFORMATION 
Naphthalcne is not listed as a carcmogea by the NIP, IARC, or OSHA. 
Summary of Rlsks: Ralal shutdowo (kidney failure), hcm~lytic effects (breakdown of md blood cells), hcmatutia (blood in the 
urine). oliguria (low volume of urine). jaundice, eyed aad de mssion of the central nervous system (CNS) are the ptimwy health 
concerns associated with exposure to oaphthalmc. The A GIH 12 s IO scct~on 2 are set to prevent eye damage. These tecommcndul 7 9. c 

SECTION KSPECTAL PROTECTIONINFORMATION 
Goggles: Always wear protective eyeglasses or chemical safety goggles. Follow the eye- and face-pmtcctioa guidelines of 
29 CFR 1910.133. Reaplretor: Use a NIOSH-appmvcd mspirator per the NlLlsII Puck Guide to Ckmicol Huzards (Gcnium nf. 88) 
for the maximum-use concenwuions and/or the exposure bmiu cited in section 2. Respirator usage must be ia rcordance with the OSHA 
rcguiauoor of 29 CFR 1910.134. IDLH or unknown concentrations require an SCEA with a full facepiece opcratcd in the pmssure-demand 
or positive-pmssum mode. Warning: Air-purifying respitatots will ndl protat workers in oxygendeficient atmosphems. 
Other Equlpmcot: Wear impervious gloves, boots, aprons, gaunt&, etc., ti tequircd by the specific work a~vironmcot to pmvcnt skin 
contacL ~eatllatloo: Install and operate general and iocrl maximum explosion-prwf ventilation system!~ of sufficient power to 
mammn airborne levels of naphthdcne below the OSHA PEL standard cited in section 2. Safety Statlonr: Make eyewash stations, 
washing facilities. sod safety showen available in areas of use aud handling. Cootrmlnated Equlpment: Contact lenses pose a special 
hm; soft lenses may absorb irritants. and all leases umcentratc them. Do nol wear contact lcnscs in any work area. Remove and laundcl 
coatammatcd clothing bcfotc wearing it again; clean this mat&al from shoes and equipment. 
Comments: Pracuce good pcnonal hygiene; always wash thoroughly after using this marcrial. Keep this material off of your clothing 
and cqu~puro~ Avoid tnnsfa’ring this material from hands to mouth while. eating, drinking. or smoking. Do nor smkc. cat, or drink in 
aoy tmmcdiate work ma Avoid inhalatioo of vapor! 

SECTlON9.SPECIALPRECAUTIONSANDCOMMENTS 
Storage Scgregatlon: Stem aaphthalcne in a cool, dry, well-ventilated area away fmmchcmical incompatibles (see sect 5). 
Spcclnl HaodllogIStorrge: Protect containers from physical damage. All bulk storage facilities must bc built with an explosion-proof 
desrgn. All contamers used in shipping/msfening opcratioos must be elcctically grounded to prevent static sparks. Use monitoring 
cqulpmcnl U, musure the extent of vapor present m any storage facility contaming naphthalcnc bcc~usc of potential fuc and explosion 
hazards. 
Comments: All opcnuoos with naphthalenc must be done carefully to prevent accidental ignition of its flammabltiexplosive vapor. If 
the wearher IS W~JRL mom nrphthalcne vapor fotms and the potential for explosion increases. Do nof smoke in any use or storage axa! 
Transportation Data (49 CFR 172.101-2) 
DOT Shipplng Same: Naphthalcnc DOT ID h’n. UN1334 
DOT Hazard Class: ORM-A IMO Label: Flammable Solid 
IMO Class: 4.1 DOT Label: None 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medlcrl rsrlstroce lor further treatment, obeetv8tlon, and support rfter fht 8id. 

SECTION7.SPILL,LEAK, ANDDISPOSAL PROCEDURES 
SpllllLeak: Notify safety persouocl. provide ventilation. and eliminate a11 ignition sources immediately. Cleanup personnel need 
pmucuoo against contact and inhalation of vapor (see KCL 8). Contaio large spills and collat waste. Use nonspuking tools to plre 
naphihalene toto closrble wotaiaen far disposal. Keep was& out of sewers, watcnhuis. and watmvays. 

Waste Dlsporal: Consider mclrtnati~n, rucyclmg, or dcairucuon rather than disposal in J landfill. Contact your supplier or a licensed 
contnctor for detailed tccommcodatlons. Follow Federal. state. and loul regulations. 

OSHA Deslgnatlonr 
Air Contaminant (29 CPR 1910.1ooO, Subpart Z) 
EPA Deslgnrtloas (40 CFR 302.4) 
RCRA Hazardous Waste. No. U165 
CERCL4 Hazardous Substance, Reponrblc Quantity: IO0 Iba (45.4 kg) 
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Material Name: NITRIC ACID 

Description (Origin/Uses): Used to dissolve noble metals, for etching and cleaning met&, to make 
orpnic nim&s aod nitmcompounds, to destroy residues of organic matter, and in explosives. 

Other Designatlonsz Red Fumiog Nitric Acid; HNO,; CAS No. 7697-37-2 HMIS 
R 1 

Manufacturer: Contact your supplia or disdbutor. Consult the latest edition of the Chewtjcahveek 
Buyers’ Guide (Gcnium ref. 73) for a list of suppliers. 

I 4 
s 4 

l !kcscc~8 KO 

Nitric Acid, CAS No. 7697-37-2 . OSHA PEL 

*Contact your supplier to determine the percent by weight of nitric acid 
in the purchased product Water is the other component of the product 
**See NIOSH, RTECS (QUS775000, QUS9OOOOO), for additional data 
with rrfcrezces lo KpmdUCtiVC effects. 

8-Hr TWA: 2 ppm, 5 mg/m’ 

ACGIH TLVs, L98788 
TLV-TWA: 2 ppm, 5 trig/m 
TLv4mI.i 4 ppm. 10 mg/m’ 

Toslcity Data*. 
Mouse, Inhalation, Lc,: 67 ppm/4 Hn 

Boiling Point: Ca 251-F (122’C)* Waler Sdublllty (%I: Complete 
ipeciflc Gravity (H,O = 1): 1.4’ Molecular Weight: 63 Grams!Mole 
)H: Very Acidic MelUng Polot: Ca -30’F (-34.C)’ 

4ppeannce and Odor: A water white to slightly yellow liquid that da&ens to a brownish color on aging and exposure to Iight; 
.haractcnstic nitrogen dioxide (NO,) o&r. 

These properties arc for the approximately 68%by-weight nitric acid that is commacially available. 

IxtLngukhing Media: *Nitric acid does not bum. Use cxtmguishing ageou that wiil put out the sumuading fire. Use a water spray to 
ilute nitric acid during fires and to absorb liberated oxides of nitrogen. 

Inusual Fire or Explosion Hazards: Although nitric acid does not burn, it is a strong oxidizing agent that can react with combustible 
larerials to cause fms. Also, it can react with metals to liberate extremely flammable hydrogen gas. If this happens. direct f&fighting 
mcedures at this evolved hydrogen gas. 

pecial Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operaud in the p~uuxc- 
:maad or pondvc-pressure mode. Choose pmtcctive equipment carefully (see sect. 5, Conditions to Avoid). 

Yitric acid is stable in closed contamers at mom temperature under normal storage and handling conditions. It cannot undergo hazardous 
~olymenzauon. 
Chemical Incompatibilities: Nitric acid reacts explosively with metallic powders, carbides, hydrogen sulfide, and turpentine. Contact 
~ilh organic materials such as wood, paper, sawdust, or alcohol, etc., may cause firrt. Combustible materials can attain an inc~~ascd 
lammabiiity after being exposed to nitric acid even if they do not immediately catch fire. 
Eoaditioas to Avoid: Avoid any contact with incompatible chemicals. Because it is so rcactiw. always establish another material’s 
Fompatibility with nitric acid beforr mixing the two materials. This applies to the selection of safety and handling equipment, because 
lirnc acid can attack some forms of coatings, plastics, and rubber. 
Hazardous Products of Dccompositlon: Various nitrogen oxides, including nitric oxide (NO), nitrogen dioxide (NO,), nitrous oxide 
N,O), as well as nmic acid mist or vapor, &I be produced by the decomposition reactions that can affect the nitric acid during fms. 



No. 7 NITRIC ACID 8/88 
SECTION 6. HEALTH: HAZ~R~!:~()RMATION ,.. :... :. >... ._... >...:. . . . ,.... .;:... ., . . . : .:‘: .: 1:. :;.: .‘... :; : ~, ,.,. ‘>i‘:j-: ::j:::. ., : :,\..._ ( ,, .,.:.:. ,,.,.,. ,:,;, : ,,.> . .._.,, ..~.,:~...;.‘~:.:, ,,,,.., ,. ..::...:::;.:.: . _, ,-‘.‘.‘:’ . . . . --..;.. .:,:: :.. _, :: ::.: ,:.: > 

Nitric acid is r.tot listed as a cucinogen by the hITP, IARC, or OSHA. 
Summary of RI&s: This material is corrosive to any body tissue it contacts. Dental etodon is alsq reported. 
Medical Coedltloas A-Wed by Long-Term Expww-e: Nooe repozted. Target Organs: Skin, eyes, mucous membranes of the 
rcsp~ratmy tract teeth. Prlmaj Entry: Inhalation, skia contact AcUe Effects: Ititatiott and/or com%ivc burns of ski% eyes, and 
upper rcsptratory tract (URT’), delayed pulmonary edema, pacumoniric, bmachirir. and dental erosion. Chronic Eflects: NOUC 
reported. 

FIRST AID: Eyes. Immediately flush eyes, including under the eyelids. gently but thoroughly with plenty of running water for at least 
15 minur~s. Treat for eye bums, Skltt. lmmcdiately wash the affected atea with soap and water. Watch for chemical skin butus and 
Ireat them accordingly. Inbaiatlon. Remove the exposed person to fresh a& restore and/or support his or her breathing as needed. If 
the exposure is severe, hospitilixation with careful monitoring by trained medical personnel to detect the delayed Onset of Sevett 
pulmonaty edema (lungs filled with fluid) is rccommmded for at kast 72 hours. Ittgtstlott. Call a Poison cottn01 center. Never give 
anything by mouth to someone who is unconscious or convulsing. Do oot induce vomiting. If the exposed pmott is responsive, givt him 
or her one or two glasses of milk or water to drink as quickly as possible after exposute. 
GET MEDICAL HELP (IN PLANT, PARAiMEDIC, COMMUNITY) FOR AU EXPOSURES. Seek prompt medial assbtance 
for further treatment, observation, and support after flnt aid. NOTE TO PHYSICIAN: Wash affected skin areas with a 5% 
sol&on of sodium bknrbooate (NaHCO,). If Ingested, the r&k versus the hencflt of the passage of a nmglstric tube k 
debatabk. Activated charcoal Is of #so value. Do nor dve the ex-pos& person bk8rMaata to aeutraIIxe the m8terial. 

Spill/Leak: Notify safety pe~onttcl, ptuvide ventilation. and eliminate alI sources of ignition jmtttediately ia case contact with metals 
should produce highly flammable hydtogcn gas. Cleanup personnel aced protection against contact with and inhalation of nitric acid (see 
sect 8). CooKnin large spills and collect waste. Use water sprays to direct nitric acid away from incompatible chanicd~ (see ~CCL 5). 
Ncutrahze the spilled oitric a&d with soda ash or sodium bicarbooatc. Use an absorbent such as sand, earth, or vermiculite on the tesulriog 
slurry and place fhe neutralittd nitric acid material into coot&en suirnble for eventual disposal, reclamalioe or destruction. 
Waste Disposal: Constdcr reclamation. recycling, or destruction rather than disposal in a landfill. Cootact your supplier or a licensed 
contracIor for dctaikd tecommcndatioos. Follow Federal state. and local regulaljoas. 
OSHA Designations 
Air Conmmant (29 CFR 1910.1000 Subpan Z) 
EP.4 Desigantlons (40 CFR 302.4) 
CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs 1454 kg), per Clean Water Act (CWA). Section 311 @) (4) 

:SE@rION i’ ;J$;? iSPECI~~~PRO~E~~IO~~~~FORMATIO~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~: 

Goggles: Always wear protective eyeglasses or chcmicaJ safety goggles. Where splashing of nidc acid solutioo is possible, wear a full 
face shield as a supplementary protective measure. Follow OSHA eye- and face-pmuctioo tegulatiotts (29 CFR 1910.133). 
Respirator: Coosult the NCOSH Pockcl G&e to Chemical Hazurds (Genium ref. 88) fo: general recommendations O~I proper respiratory 
procedures. Follow OSHA nspirator ngulations (29 CFR 19 10.134). For emergency or nonroutine use (leaks or cleaning reactor vessels 
and storage ranks). wear an SCBA with a full facepiece operated in the ptessurcdemand or positive-pnssurc mode. Wamlng: Air- 
purifying respvators will n0l protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves boo& aprons. 

$ 
auntJets, etc., to prevent skin contact with nitric acid. Choose pmtective equipment carefully (see sect. 5, Conditioos to Avoid). 
entilatlon: InsralJ and OPCKU both general and local exhaust-ventilation systems powerful enough to maiotaitt airborne COllCCtl~~o~ 

of nlmc acid below the OSHA PEL standard cited in section 2. Consrmct exhaust ducts and systems with material such as fikrgl~~, 
which resu attack by nitric acid. Safety StatIons: Make emergency eyewash stations, washing facilities, and safety/quickdnttch 
showers avulablc m work areas. Contaminated Equipment: Contact lenses pose a special hazard: soft lenses may absorb irritants and 
all lcnxs concentrate them. Do m wear contact lenses 10 any work area Remove contaminated clothing and launder it bcfotc wearing it 
again; clean nifric acid from shoes and equipment. Comments: Practice good persottal hygiene; always wash thoroughly after using this 
maltnal. Keep 11 off of your clothing and equipment Avoid traasfertiog it from your hands to your mouth while eating, drinking, or 
smoking. Do ll01 cat, drink, or smoke in any work area. Provide prcplacemcnt and anoual medical exams with emphasis on skin irritation 
to workers who are regularly exposed to nit& acid. Workers must rccejve tinjng before handling this material in the workplace; even 
expenenccd workers should undergo refresher training periodically. 

SECTION 9. SPECIAL PRECAUTIONS-:‘AND’“;COMMENTS .: . . . . :-. :,, .\ : . . :.> . . . . . . . ,.,. ::: ,... :.. ., :. . . . . . . . . :.. . . . . . . . . ::. ..,,..,..,.:.:,..,,,,. ,:.,... :,;: ;.:. :.si :..,. .y:.:.:: ;i ‘:i ‘. ,., ,. . . . _. 
Storage/Segregation: Sr~rc mtrtc acid in a cool, dry, well-venulated area away from incompatible chemicals (see sect 5). Consider 
ouulde, lsolatcd. or deuchcd storage. Protect containers fmm dinct sunlight 
Special HandlinglStorage: Build all storage facilities of nonflammable materials that arc resistant to chemical attack by ~itic acid. 
Protect contamers from physIcal damage. PrepJan for routine use and emergency rrsponsc. 
Engineering Controls: Proper venrilation is esscnual in bulk storage arc=, consider installing an automatic monitonng system to detect 
hazardous levels of oltmgcn oxides that can develop from this maunal. 
Comments: Separate niuic acid from hydrazinc, dlethyknctnaminc, fluorides, and all other cormsives except sulfuric acid and sulfur 
moxlde when shlppmg or transferring II. 
Transportation Data (49 CFR 172.101-2) 

v 

3 
/ 

DOT Shipping Xame: (J) Nitric Acid, Fuming or (II) Nioic Acid, Over 40% or (III) Nitric Acid, 40% or Less 
DOT Label: (J) Oxidizer and Poison or (II) Oxidizer and Cotros~ve or (III) COITOSIVC 
DOT Hazard Class: IJ) and IJJ) Oxidizer or (JJJ) Corrostve Material 
DOT ID SOS (I) UN2032; (II) UN2031; (III) NA1760 
1510 Class: 8 (AU Types of Nitric Acid) 
1510 Label: (I) Corrosive. Oxidizer. Poison; or (II) and (111) Corrosive 
References: 1. 2.26.38, 84-94. 100. 112. 113, 114. 

~udgmu as IO the runab~hty of mfomauoo hauo for purchw.r’s pqnses n ! 
smly pmt~uer’s n?sgoanbihl~. Thetefotc. OU@I retunable cue hu 

!xen lakm 10 Ihe pn?pllauon of such IOf0 onun Publuhlog Corp. ew: DJ Wilson CM 00 wlrmoues. 
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PERCHLOROETHYLENE 
(Revision D) 
Issued: November 1978 

(5-18) 377-8855 GEWIUY PUllU8HlWQ CORP. 1 Revised: August 1988 
SECTION 1. MATERIAL IDENTIFICATION 2 
Material Name: PERCHIBROETHYLENE 0 

Description (Orlgla/Uscs): Used in commercial dry cleaning and metal-dcgreasing operations; 
2 0 

used lo a lesser extent in home products and in veterinary antheitniotics (worming). @ 

Other Dedgnntloas: Ethylene Tetrachloridc; Tefrachlomethyleoc; C,Cl,; CAS No. 0127-184 HMlS 
NFPA 

H 1 
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chulticol~& F 0 R 1 
Buyers’ GUI& (Genium mf. 73) for a list of suppliers. 

kd 
I 3 
s 2 

SECTION 2. INGREDIENTS AND HAZARDS 
*Seesect K 0 

95 EXPOSURE LIMITS 
‘erchlomethylene. CAS No. 0127-184 Ca 100 OSHA PEL 

8-HrlwA: 100 ppm 

Cl cl 
‘c = c’ 

Cf 
\ 
CI 

Ceiling: 200 ppm 
Maximum PC* above the Ceiling: 300 ppm 
forSminioany3Hrs 

ACGIH TLVs, 1987-88 
TLV-TWA: SO ppm, 340 mg/rnJ 
TLV-STEL: 200 ppm. 1340 mg/m’ 

Toxlclty Dat#* 
Human. Inhalation. TC,: 96 ppxw7 Hrs 

‘SCX NIOSH, RZ??CS (NO. KX3850000), for additional data with references to 
cproduc:lve. irritative, tumorigenic. and mutagenic effects. 

SECTION 3. PHYSICAL DATA 
olllog Polat: 250’F (12l’C) 
peciflc Gravity (H,O = 1): 1.623 
7 Volatile by Volume: 100 

Water Solubility (%): Insoluble 
Molecular Weight: 166 Grams/Mole 
Vapor Pressure: 19 Tom at 77-F (25’C) 
Vapor Density (Air = 1): 5.83 

. 

ppcnrnace and Odor: A clear, colorkss liquid; ethereal odor. 

se exunguistuog agents that will put out the surrounding fire. 

~usu~l Fire or Explosiot~ Haxards: Perchloroethyleoe vapor is heavier than air and it collects in low-lying areas such as sutnps, 
:Us, and underground piping systems. Enter these low-lying areas with appmpriate caution. 

lecial Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCM) with a full facepiece operated in the pressure- 
nand or pos~~~wpm~u~ mode. Use care in selecting safety equipment (see SCCL 5, Cooditoos to Avoid). 

SECTION 5. REACTIVITY DATA 
erchloroerhylcne IS stable in closed cooraiocn during routme operauoos. It does not undergo hazardous polymenzatioo. 

‘hemical Incompatibilities: Hazardous chemical reactions involving perchloroethylene and barium, beryllium. or lithium are reported 
I Cenlum reterencc 84, page 491 M-208. 
‘onditions to Avoid: Prevent contact with incompatible chemicals. Avoid exposure to direct sunlight. Monitor the stabilizer level in the 
srchloroethylene product: get spectficatioos from your supplier for the proper Inhibitor levels. This material forms hydrochloric acid (HCI) if 
e mhlbuor level becomes too low. Do not mix perchlomethyieoe with caustic soda or potash. This material may degrade or attack rubber 
nd Some plastics and coatings, so select protective gear and handling equipment carefully. 
[azardous Products of Decomposltioa: Although perchloroethyleoe itself does not burn, it can bc very hazardous in fires because of 
lermooxldative degradation at high temperatures to very toxic phosgene and cormslve hydrogen chloride. Electric arcs and 
ercbloroerhvlene vaoor may ako oroduce these nroducts of hazardous decomwsltioo. 
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inogm by the NTP, IARC. or OSHA. 

Summary of Risks: PerchIorocthylenc affects the central mus system (CNS). causing incoordination. headache, vertigo, light 
oarcos~s, dizziness, unconsciousness, and even death. All of these cim OCCUT as the level and duratton of CX~OSWZ COO~~~UCS. 

Medical Conditions Aggravated by Long=Tcrm Exposure: None repotted. Target Organs: CNS, eyes. skin. 
Prtmary Entry: Inhalauon. skin. Acute Effects: lrritarioo of the skin, eyes, and upper respiratory tmt (UR-IJ; CNS effects. 
Chronic Effects: None reported. 

FIRST AID 
Eyes: Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for at least 15 minUlCS. 

Skto: Immediately wash the affected area with soap and water. 
Iobalatlon: Remove the exposed person to fresh lir, restore and& support his or her breathing as needed. 
Iogestlon: Never give anything by mouth to someone who is unconscious or coovulaiag. Do not induce vomiting. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical osslstrnce for further tre8tment, observation, and support rfter first aid. 

protection against contact with and i.nbalatioo of vapor (see scc~ 8). Contain large spills and collect waste or absorb it with an inert 
matcnal such as sand, earth, or vumiculitc. Use nonsparking tools to place waste liquid or absorbent into closable cotuaiom for disposal. 
Keep waste out of sewers, watersheds, and waterways. Waste Disposal: Contact your supplier or a licensed contracux for detailed 
recommendations. Follow Federal, state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 Subpart 2) 
EPA Desigaatloos (40 CFR 302.4) 
RCRA Hazardous Waste, No. U210 
CERCLA Hazardous Substance, Reponable Quantity: 1 lb (0.454 kg), per Clean Water Act (CWA), section 307 (a) and Rcsoutcc 
Coosctvation and Recovery Acl (RCRA). section 3001 

. . . . . . . . . . . . . .w.: . . _... . . . . . . . . . ,.. . . ..i_. ._. .:. ::g 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing of pcnhlomtthylenc solution may OCCUR, wear 
a full face shield/splash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Coosult the 
NIOSH Pockr~ Guide to Chcm&f Hazards for general recommendations on respirator protection. Follow OSHA respirator regulations 
(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 pressutcdcmand or positive-pressure mode. Warniog: Air-purifying respirators will twt protect workers in oxygen- 
deficient atmospheres. Other: Wear impervious gloves, boots. aprons, and gauntlets, etc., to pnvcnt prolonged or repeated skin cootact 
with perchlorocthylcae. Suggested material includes polyvinyl alcohol, polyethylene. or ocoptene. Leather shoes arc also appropriate. 
Ventilation: Install and operate general and local ventilation systems that arc powerful enough to maintain airbome levels of penhlo- 
rocthylcne dust below the OSHA PEL standard cited in section 2. Safety Statloos: Make eyewash stations, washing facilities, and 
safety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft ICOSCS 
may absorb imtaots and all lenses concentrate them. Do rwf wear contact lenses in any work area. Remove contaminated clothing and 
launder II bcforc wearing it again: clean this material from shoes and quipmqt 
Comments: Practice good personal hygiene: always wash thoroughly after using this material. Avoid transferring it from your hands to 
your mouth while sung, drinking, or smoking. Do m ers drink, or smoke in any work area Avoid inhaling pcrchiomcthylcne vapor. 

Special Haadllng/Storage: Protect containers from physical damage. Fit all holding tanks with an airdrying venting system that 
prevents moIs1 air from entaing the tank and allows for pcrchlomcrhylcoc vapor expansion and contractioo; airtight storage facilities are 
not recommended. Alunnoum is oat recommended for storage facilities. 

Transportation Data (49 CFR 172.101-2) 
DOT Shipping Same: Tetrachlonxthylene DOT Label: None IMO Label: Saint Andrew’s Cross (Xl’ 
DOT ID So. UN1897 DOT Hazard Class: ORM-A IMO Class: 6.1 
*Harmful-Stow away from Foodstuffs (Materials of IMO Class 6.1, Packaging Group III). 

-4 
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KILYCHLCMNATED BIPHENYLS 
Ws) 

OEWJY Pu8lJw8No cow. Issued: November 1988 

MaterId Name: POLYCHUXINATED BIPHENYU (PCBs) 
Dcgrtptrsrf t0riglnN-b co mmerci~PCBsrrrmixnuesthltmrtooeewidelymPIpfrcturrdbycombiningfhlarine 
;~gttotof$~t~b~phcoyls. Their high subility contributa to their inta~M co- 8ppLiutionr md th& rccidcnml, 

- vuonmenultrdherltbeffecu.PCBsIrcw~rc~~ineletaia~sqPipmeatkuurethy Genlam 
ate elec~ally nonamducU~t. Their distribution lus been limited siocc 19?6. The Ar#br PCB cadet w PCBs by 

i type. The fht TWO di@ of 8 code iadiute whether the KB c~pinr m biphcnylr (12). ehlarmoed tapkyk, (54& at 
both(25,44);thckrttwo~~therpproximuepaomugeofchlortnt.Foundin~lrtingliqrridrpthaierrrbkr,pttrticiLaS 
flam remrdaats, fbor tiie, printer’s ink, papa md f8bric cortings, bnke linings, prints, 8utomobik body 8iz&nu, 8sph& dbcriva, 
eleuric8l wpuiton, eleetricd E-atsfofIrm& VEUum pumps, g8s- tn8mis8ior1turbine8,he8t-tr8nsferfluidqhydmulicfl~luki~8od 
cuaillg o& wpyillg p8pcr. c8rboaless copying p8per, 8ad fluorEsoe8t light b8Ut8. 
symaym: ChlorodiphalyIs 
Otbcr Ddg~tboa (producer, Trade N8me, N&n): Monsmto, AfocI& (USA, Gre8t Briti); B8yer, Clophen8 (Ganua Demccmtic 
Republic); Prod&c, Phmocbf, Pymlm? (Fmcc); kine@tchi, Km8chlti; Mitsubishi, Santothcrm” (Jopm); Caffaro. Feaclof (My). 

Tr8dc N8me CAS No. RTECS No. Trade N8me CAS No. RTECS No. 
Aroclonl 01336-36-3 TQl35OooO Arocbr 1242 53469-21-g TQl356OaJ Hl RI 
A.toclor1016 12674-11-2 TQ1351000 Atoclorl24g 1267222-m TQ1358oal Fl I3 
Arocior 1221 11104-28-2 TQ1352000 bbr 12~4 1105)769-l =W=JOOo RO Sl 
Aroclor 1232 11141-16-S TQ1354000 Atoclor1260 1109682-5 TQl362000 FFG’ Kl 
SECTION 2,. INGREDIENTS AND HAZARDS/EXPOSURE : mflf$ . . . . . .._.. ..;~...~~..:~~.j:~i.~~...~~~;~~~~~~:::triii-- : 

PCB-42% Chbrhc/Arodor l242 PCB-54% Cblorloc/Arocior I254 MPcBdkocbn 
CAS No. X4469-21-9 CAS No. 11097-69-l CAS No. 1336363 
OSHA PEL (Skin.) OSHA PEL (Skin*) NIOSH RKL l9Tl 
MirlWA: 1 q/m’ 
ACGM TLV (SItIn*), 198889 

R-Hr TWA: 05 mgtm’ lO-HourlWA: O.OOlms/m’ 

TLV-TWA: 1 mg/m’ ACGM TLV (Skin.), lwLs-89 Toxicity D8t.8.. 
TLV-TWA: OS mg/ml Moute.onLLD,: l~mgkg 

*l-his xnamid can be absorbed thtough intact skin, which contributes to ovenllexposut~ 
**S&NIOSH.mECS(Geniumrrf.90),uthelocuionsspccifiedinreclionlforrdditionrld~withrrf~ mmmorigenic 
repmductive. muugenic. 8nd itrhtive effects. I 

SECTION 3 . . . . PHYSICAL...DATA . . ..:,; >;, :.: _..._ :..:..:::. ” : ..]::.....~.::..:.. .: . . . . . . . . . :j._“. . . . . . :.:... : .,: :. ../ .’ .. I 
BoUlng Pok R8ngcs fn~rn 327’F (275.C) to 7251: (382’C) % Volsffle by Volume: Rages fxum 12 to 1.6 
Solubilky hi W8tcr (I): Insoluble 
Pour Polatz Ranges from-311: (-3X) to 87.8-F (3l.C) 

Mokcular Weight (Avmge): Am&r 1242: 258 GnmsMole 
koclor l2!X: 326 GmmMolc 

App88rUlC8 8nd Odor: Ck8r to ii@ yellow mobile oil to 8 sticky xuitl; a swut “mmati~” odor. As the percenwe of chkiae incrc=s, 
the PCB ltcmmes thicker and heatia; e.g., Atoclor 1254 is more vircous thm Axoclor 1242. 
~~~o~~+l 4. FIRE ANI). : ,. E~L()SION DATA-. i : : :_ : : :. : : .:...:j.:i <:,; :r;:;:i j:::~.;riii:j:i-.::~: .:i:.,-.:,,:, :.: . . . :. :, ..l~S~~.ii::,:is;~ :::;::.I..:~;;::I:: ‘ii:: :- :. 

1 Autolgnltion Tempenture: Not Found 1 LEL: Not Found i UEL: Not Found 
Extlngulsbing Medl8: Use wuer spr8yIfog. c8ttm dioxide (CO,), dry chemic8l, or ‘Ucobol” fo8m to extinguish f&8 tb8t involve poly- 
chlorinated biphenyls. Although it is very difficult to ignite PCBs, they ut often mixed with 113~m fkmm8ble mrterkls (oils, sol~eats, etc.) 
Unusu8l Fire or Explosion Hurubs: If 8 mnsformcr cmt8.ining PC& is involved in 8 fie, itd owner may be required to tep01t the incideo 
to 8ppropnatc 8UthOtitiU. Consult 8txi folk ti pertbent Fairnl, rUte, rrd bui regul8tions. Spcei8i Fire-&hUttg proc#Llua: We, 
8 self-contained bre8thing 8pp8I8tUS @CBA) with 8 full fwpiecc opented in the prtssuxedexrmnd or positive-preSS= modt; fire figbttrs 
must also wear a complete set of pmtccdve clothing. Commentr: The hrzpdr of PCB fires UC 8ssocisted with the possibility of their king 
rcleasal into the envimamnt whcte they md their pmduco of deg weration can pose &OILS lmg-trm hcPlth risk8. The88 potential 

I 

problems 8re heightened by the Pubs’ tcsixt8nce to biological and chemical dcgmd8tion and by the possibility that they will cOUt8mimk 
underground water syslcms (see sect. s) 

I 
*Ranges from 284’F (14O.C) to 392-F (2OOT). 

SECTION 5. REACTIVITY DATA ,:. ,. .>.:i.$$. :. : : .‘.. : -.. ..:: .: :: . . .._. :.,; .,. . . . . . . ...-....::. : 
StnbUltylPolymctimUon: Polychlorinared biphenyls 818 very stable m8tcrklr Hazardous polyxrmiz~tion carrot occur. 
Chcmhi k!compPtibfikk Pubs can te8ct dgngemusly with sodium or potassium. mese reactions a part of ID industk8l ptocess used 
to destroy FCBs; however, people h8ve been killed by explosion8 It PCB t1c8tmcnt, stonge, rod diqmsll situ Coadltlo~~~ CO 
Avold: Limit humm exposwe to PCBs to the lowest possible level; cqnzi8Uy 8void cont8ct with skin. H8xudour Product8 of Decom- 
positon: ThamLoxid8tive degradation of PCBs c8n ptuducc toxic g8scs such 8s carbon monoxide, chloxinc. chlorin8ta! 8mmic frag- 
ments, phcmliu, pldehydta, md hydtngm chloride. incomplete combustion of PCBs produces toxic compounds such 8s polychlotiti 
dibqofunn (PCDF. the major product of combustion), pnd polychloxinatcd diknzo-pdioxio (PCDD or dioxin). 
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SECTION 6. HEALTH &UARD:.:dNFURMATION 1. 
C8rdno@city m EPA iis i’cb’u cmia@an, md tk IARC ckuifia them 8s pmbrbk hunma ch~~#a~ (group 2B). 
Summary of RI&s Effcctr of rccideaul exposwe m PCBs include -form etuptiotts; eye diachrrgc; swelling of the upper eyelids and 
hypaemir of the qojunctiva; hyperpigment8&n of a& &Is, 8nd mucous met&xne; cblowcne; distinctive hsir follicla; feva; huring 
difficulties: limb soums: hedrche: vomitimt: tad dkrrh# pubs 8re Dotent liver toxins th8t un be 8bscsbed through unbtokar skin in 
haxartlous &tout& without immwliucly dis&ibie plin or di~comfori Sevuc lurlth effects can dew@? Irter. in $erimcaU anim8ls. 
~1ongedorrrpertcdexponvtmPCBsbytnyroutc~uluinliva~ertlewlrtbu~lur~rhorereportedlohrvecrruod~ 
in rodents. Mcdic8l Condltiott8 Aggr8v8tcd by Long-Term Erpaurr: None sported. T8wt Otg11~: Skin, eye% @ids, blood liver. 
Prbuuy Entry: Inhalation, skin UXMCV8bXnption. Acute Ehcts: Skin 8nd eye itriuion. 8cnefotxu dermatitis. n8usc8. vomiting, 
abdotnin8l pain, jwndice, liver d8mag8. C&oak Rfkcmr Possible c8ncer (evidence of this is tt8XMClurivC); mptuductive effects (j8undiee. 
excessive secmioo of teux, damrl cbmmop8xy); md heprritia, FIRST AIDt Eya. Immedi8fely flush yy including unda !k eyelidr, 
gently but thoroughly with flooding rmwnttof~wuaf~Uminuta.SLhr.Rinretxpotedrkinwirhflood~urrounuofwrts 
wash with Soap md WW. blhhth. Remove the exposed pnoo to ksb rir; rcsIoTr rad/ar SUpPm brrrthipg Is needed. H8ve qurlified . . 

dmmsta oxygen u rcquin& bgtstiai. Induce vomiting by sticking yourfmger to the buk of the exposed 7’s 
gEz=L her drink 1 to 2 g.l~ses of milk or wrtcr. Get md&d help (Ia pbat, panmdk, ammpnl~~ for 8U vrcr 
Seek prompt medical assistmce for furthe uc8anen~obrav8tion,8ndsuppott8fterfirst8id.NotctoPby8kku: KBsprepoarfyd 
LiztQsolubleinlipidr,rurdlhey~rrrirr~~~~~ri~inlipklr.Li~fuDctiolltaocprhelptoderermiaetheextcntofbody 
damage in exposed pcmcms. If electrical quipmcnt coomiuiag PCBs 8tu over, the Pubs or othu hymn dkkctric fluids m8y 
decoo~pose 8nd give off hydrochloric 8cid (Ha). 8 poreot rapintuy irrirrnt 

SECTION 7. SPILL,,; L&UQ..JWD~- D~POSAL~:;~ROCEDURES. .- ! 

: 
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SpWLtak: Treat any o~cidmtd relcpu ofPi% ar ma oncrgency. An SRXP (spifl-prevathn controi and c -wepkyr) m&u be 
Fonnrrlord br/orr pih 01 leak OCCW. F’CBS ate mistant to biodegndrtiaa, sokbk in lipids, and chtmic8lly strbk; as such thq h8ve 
mane significpnt conmmimmta of global ecosystems. Relusa of PC& rquim ittuncdiue. competent, professional response from trained 
penoooc1. Each rebate sumion ir vniqvr rrnd rquks a ~ecij5caUy &ignd cm nrpann. Genml nc~mmtodrtioas include uikr- 
mg m Federai regul8tions (40 CFR Part 761). Notify s8fety pemonnel ev8cu1tc nonessentirl person&, ventilite the spill uu, and contain 
he PCBs. All w~slts, residues, and contamin8ted ckanup equipment fxom the incident we subject to EPA requirementa (40 CFR 761). 
Consult your attorney or apptoptiak tegulotoy offiii8ts for infonn8tion about tupoting tuquimtnmts and disposal procedures. WIsta 
!%po88i: COotiUt your hPtPrdous waste disposal firm or 8 l&n& copooctor for detailed n%omtuend8tions, especi8Ey when Pubs are 
~nexpcctedly discovered. Follow Fe&8l, st8& 8nd local reguhtious. Pubs 8t-e biomagnifti in the food chrin; ie., their COIlceoU9tiOU 
ncrea~u at each li& The disposal of PCBs or of PCB-contamiu8ted nxateriais is strictly regulated; violations of applicable laws can result 
II fines. lawsuits, and negrtive publicity. Wuolog: AccidcntPl spills of PCBs that may pffect water supplies must be reported to Coast 
hrd personnel at the N8tiotuU Response Center, telephone (202) 4262675. 
XHA kslgn8tloas 
-isted as sn Air Contaminant (29 CFR 1910.1000 Subpart 2). 
LPA Dalgo8tions (40 CFR 3024) 
:ERCLA Haxatdous Substance. Reponable Quantity: 10 Ibs (4.54 kg), per the Clean Water Act (WA), $5 311 (b) (4) and 307 (a). 
;ECmoN 8, spEC& PRESTON ~~JRMATION ” ... : : ;, -. ::: .“: :‘: .. 

hgg!gkS: Always well pro@ttive eyegkSseS or chat&J Safety g&es. where sph&ng of PcBs is possible, wear 8 fuE f8Ce shield. 
'OUOW OSHA eye- Pad free-pro&m nguktions (29 CPR 1910.133). Rcsplntor: We8r 8 NIGSH-approval tespimtor per Genium 
:ference 88 for the mzrrimum-urn wocentdcms and& exposure iimiu cited in section 2. Follow OSHA nspinmr regulations (29 CFR 
910.134). Foremugencyoroomoutineapauloor (k&s or ckrning reactor vaseIs rad stotage tank@, wur 8n %BA. W8@t1g: Air- 
ur@mg respultot’s w nof prOreCt workers in oxygen-deficient atmospheres. Other: Wur impervious gloves, boots, aprons; 8nd 
auntlets. et& to prevent my contzt of PCBs with your skin. VeatiI8thrn: Ins~ll and opetute general pnd local maximum, explosion-pmof 
enLiMoo sysWnU powtii enough to mainlain air&me levels of this nnteriai b&w be OSHA PEL. standa& cited in section 2. m 
skust vcntrlation is prrfad bccruse it prevenu dispetsroo of the comatuin8tioo into the geneml work are8 by elimio8ting it 8t its source. 
‘onsull Lk IafesL editho of Gemurn reference 103 for det&cd mq~dations. S&ty St&o~: M8k8 emergency eyewnsh rtotions, 
ifety/quick-drench showers. 8nd w8shittg frcihtia 8v8il8bk in work 8m8a. &&t8mm8~d Equipment: Coat8ct lea!#s pore 8 special 

U.U& soft IetUeS m8y rbsorb irtimnts, 8nd 8(l knsa co%e&8& them. b not we8t c#t8ct kn~cs in my work IIU. Remove wnuminatcd 
lothing lad launder it befon wuring it 8g8itt; clean this m8terki from your shou and quiet. Heavily soiled clothing must be properly 
iSClUdCd in 8 UlSImCY WLlSiSLCOt Wilil rppiiclbie ~egukLions. hOmeW.% h~tice gimd pe~mmi hygiene; always w8sh thoroughly after 
ting this material 8nd &fort eating. drinking, smoking. using the toilet, or applying cosmetics. Keep it off your clothing tad quipmenr 
void transferring it from your hanos to your mouth while eating, drinking, or smoking. Do m us drink, or smoke in work ate8s. 

ECTION 9. SPECIAL PRECAUTIONS AND +COM&lENTS 
tor8ge Segregrtloa: Store PCBs in closed conminers in 8 cwl, dry, well-ventilated 8tn8. Protect containers from physical drmage. 
peclal HnndllttgIStor8ge: AR stor8ge facilities must have 8dqrute conuinmcnt systenxr (dikes; ekvottd, nonporous holding pl8tfOrmS; 
raining w8Us~ Lo prevent any major releue of PcBs into the cnvtronmen~ Cadully design 8nd iruplemeot these extm prc~8utions WY do 
)L wat until you have to reapond to 8n accidental telcasc of this m8teMl. 
raru+ortPtlon Date (49 CFR 172.101-2; PCBs were the first mareri8ls to be directly regukted by Congress by way of TSCA in 1976.) 
OT Shlpplng N8me: Polychlorinatcd Bipheoyls IMO Shipping Npme: Polychlorinated Biphenyls 
OT Huud Class: OR&E lM0 Hunrd Clres: 9 
1 No. UN 23115 IMDC P8ck8gkg Group: II 
DT P8ck8@0~ Requlremcnts: 49 Cm 173.510 

cferencesz 1,6,26.38.84-94, 100.101.116.117.120.122 h 

ep8red by PJ Igoe, BS; Indu8trkl Hygi<oe Revkw: DJ Wilson, CM; MedkaJ Review W Silverman, MD 

!cholrnl Rcvlew: Northeast Analytic8l. Inc. (PCB and VOC Spcdisrs), Schenectady, New Yak Telephone: (518) 3464592 
-r~‘(nBDIIr~‘a\pum=mm~u~~~--Wd ~bnailm~~‘I ---La- ,IN.m** -~-iVbaPl8iVbB~dush- ovtvlIbbl~c~~:abrv--m~ ,- -----rrn,im.w 
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s: SILVER 
LU 

D: EkmcntalmetaL 
HMfS 

rm A& Argatum, CAS 97440-224. 
H:l 
EO 

MANUFACTURWSUPPLlER: AvaiIabk horn many supplias. 

m: Photogmphy products ycount for 30% of industrial consumption. Additional 
IUCI iochdc el~lricai Conductor coins, silvawuc. and jewelry. 

R:O 49 
PPE’ Not Found 
l !kc sccl. 8 

SECTION 2. INGREDIENTS AND HAZARDS 
Silver, Ag 

. % HAZARD DATA 
99+ lWA 0.1 mgfm3* 

WA 0.01 mg/m3** 

--------m-----ev-wm- 

* Cunent (1985-86) ACGIH TLV for silver dust and fume. 

l * Current (1985-86) ACGIH TLV for soluble silver compounds and OSHA 

RU Implank TD: 7,570 rngkg 

cxposum limit 

SECTION 3. PHYSICAL DATA 
Boiling Point . . . 3833.6.F (2112-C) 
Vapor PRIIure . . . Not Found 
Wakr Solubility .I Insolubk 
Vapor Density (Air = I) . . . Not Found 
Evaporarioo Rate . . . Not Found 

Spcclfic Gravity (H20 P 1) . . . 10.5 
Melting Point . . . 1763.4.F (961.9’C) 
I’cxco; Vollrile by Volume . . . Not Found 
Molecular Weight . . . 107.87 

m Duclilc and maIkabk lustrous white nr~l. 

SECTION 4. FIRE AND EXPLOSION DATA 
FIash Point and Method Autoignition Temp. 1 Flammability Limits In Air 

Not Fouod Not Found 1 Not Found 

--MEDIA: Use proper extinguisher for sunounding fire. 

c: None. 

LOWER UPPER 
Not Not 
Applicable Applicable 

2: None. 

SECTION 5. REACTIVITY DATA 
ilvcr IS stable. Hazardous polymenwon Cabot occur. 

HEMI(=AI INCO-: Acelylcnc and silver form an i; ~lubk, explosive rrtylide. If silver is treacrd w~lh nitnc 
:id in the prcscncc of ethyl alcohol, silver fulminate may be fonrud. which can be dclonatcd. 
rhyknimine forms explosive compounds with silver. Finely divided silver and hydrogen EMU& solutions may cxplndc. 
his maurial is incompatible with oxalic and ttltvic &I. Ammonia plus silver may form explosive compounds. 
romoazidc explodes 00 contact with silver foil. 



No. 181 4186 SILVER 
SECTION 6. HEALTH HAZARD INFORMATION ITLV 
Silver 1s no( considcrcd a carcinoftc0 bv Or NTP. IARC. or OSHA. 
$UMMARY OF m: Silver ht d known physiob& fudoo in man ud will rccutnu&tc in nnst tissues. Cluunic 
accumulation (dueshold ia excus of 1 gram) ia tk b&y clll mull in ugynr, a perumen ctmdiriw associatai with 
widcsprrd bluish pigmmuW oftheskiaandamjuactim. -ORGANS: Genedly. what coowoaurx. ERlMARY 
EYTRY: lnhalabon, bg-lam handhg (cauaea partickam become embcdded’in skin), or abaorpticm thmugh sweat glds. 
ACl.rF FFFEm m associti with solubk silver corqoundr that may be caustic, causing local irritations or durnrcrion of 
llssuc. &peDdiDg up00 suellgth of solution. s: ArgyriamaybcalocalorgeneraleffecLdepeodiagupon 
pnnous exposurr. w EYECONTACT: Flush with water for 15 miauctr. Get n&id UI&OII.* SKIN 
CONTACT: Wash skin with soap md wrta. Argyria horn long-tam exposure is pcfuuacat ad cannot be washed away. 
INHAIA’IION: Reamvc victim to ftesh air. w Dilute with wafer. Get mrdiul at&&m.* 

l GEI- MEDICAL ASSISTANCE - In plant, pmudc, cuminunity. Get did help for furtkr tnatmmr, observatird, od 
support aflcr font ai& if irxkusd. 

fQMMF~: The ongiod 0.01 mgtm3 TLV was etublishd b pwent a lifetime body recumularh exceeding 1 gram, 
where argyna would koomc &da& Evaluation of 25 ye of data has shown 0.01 m#m3 to be UXI 
the ACGIH raised the TLV m 0.1 me/m3. 

conservative; thaeforc 

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES 
SUJJ&U: Notify safety pcrumoel; pmmt cry into acwas or surface wams. Wear rcspiratur where I dusting hamd is 
anmpared. 

SECI’ION 8 SPECIAL PROTECTION INFORMATION 
GOGGl arc DOL mpurcd unlul tmal is m Ihe rdtca state. 
GMM.S: Reputi handling may discolor the skin because of skin rubbing agaiost UK metaL Cottoa glova will prrvcnt 
lhis cosIIIcuc cffecr 

R is required wMe metal dust or fumes me gecoauad with indequue exhaust vealiluiaa. Air srmplcr shod! be 
CQlkcId to qumllfy Ihe cxposme levels. 
m is vt.quiml where air exposurea exual the Tl.V-l-WAS. 
OTHER: Rcclama~oo of silver horn pholographic or X-ray fii may involve cyanide u~mpouods. Rope ptuautions muxt be 
takc~ when working mth cyrnide compounds. See Genium MSDS #13, Massium Cye for further informx~ioa. 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
v: Silver u usually stored ID locked cabinets or safes u) prevent theft 

m: hhaust veotilatioo what TLV-WA is exceeded. 

EPA Hazzudous Subsuace Designalioa: 40 CFR 260 

Da!a Soum$s) Code Z4.6, 14.59. 32 84. NK 1983. DW 

Copyright Q April 1, 1986 
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Material Name: SELENIUM 

Dcscriptloa (OrlglnNscs): Used to manufacture other selenium compouods; also usal ia photogtaphy ad xcrognphy 
and as a caulyst and pigmcoL @ 

Other Dcslgoatlons: Elemental Sclcnium: Selenium Base; Selenium Dusr; Selenium Metal; HMIS Not Found 

S&mum Metal Powder. SC; NIOSH RTECS No. VS77OOOOO; CAS No. 7782-49-2 H 3 
F 0 R 1 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the ChemicolwceL R 1 
Buyers (%de (Cenium ref. 73) for a list of supplien. 

.I 4 
PPG’ s 2 

Comments: See Gem m In ri I MSDS 152 fSclcnium Dioxide) 

SECTION~.~NG%~ENTS AND HAZARDS 
l SeesccL8 K 0 

96 EXPOSURELIMITS 
, 

Selemum, CAS No. 778249-2 CBlaJ IDLH* Lvcl: 100 mg/m’ 

OSHA PEL*- 
8-Hr IWA: 0.2 mym’ 

4 ‘Immcdutcly dangerous Io hfc and hcrlrh 
4 ‘This exposure hmit IS defined for s&mum compounds as Se. 
* ‘**SCC NIOSH. RTKS, for addiuoaal dala with rcfcrcnccs IO rcpmductivc. 
r nuugenrc. and rumorlgcnlc cffcctr. 

ACGIH TLV;. 1987.88 
TLV-TWA: 0.2 rngfm’ 

Toxlclty Data**o 
Rat, OraJ, LD,: 6700 mg/kg 
Rat, Inhalatioo. LD,; 33 m8@ (8 Hn) 

SECTlON3.PHYSICALDATA 
1 IoIlIng Polot: ca 1263-F (684.C) 
\ Yster Solublllty: Insoluble 
n dcltlng Point: ca644.F (34o’C) 

Speclflc Gravity (H,O = I): Both amorphousand 
crystalline forms have specific grdvtdcs between 4 and 5. 

Molecular Weight: 79 GramvMol~ 

P Lppcarnnce and Odor: A da& red to bluish black amorphous s&d or dark red. grry, or black crystals appearing in two distioct forms, or 
a llotmpcs. because of differcnccs in crystalline ~UUCL~KS; odorless. 

SECTlON4. FTREANDEXPLOSIONDATA LOWER lIP]JEK 

Flash Potnt and Method Autoignirion Temperature Flammability Limits in Air --~ --- ---- , -.- - ---_ 
- . l % by Volume . . 

;rtlngulshlnp ,!tlcdln: ‘Sclcmum does not bum. Use agcnu such as dry chemical. “alcohol” foam, or carbon diorldc tnal wII crtu~gux~ 
IC surrounding fire. 

Inusual Flrc or Exploslon Hazards: None. 

peclal Fire-flghtlng Procedures: Wear a self-conumcd brcathmg apparatus (SCBA) wirh a full faccplecc opcraud In Ihc prcssurc- 
cmand or pus~uve-pressurt mode. 

SECTTON 5. REACTIVTTY DATA 
elcnlum IS stable In closed cnntamcrx at room tcmpcraturc under normal storage and handling cooditions. I1 dots not undergo ha;?ardous 
olymcrlzauon. 

‘hcmlcrl Incompstlbllltles: This material Race dangerously with carbides, fluonnc. oxygen, potassium. and many more malrrials 
cc Gcmum ref. 8-l). 

, 

S 

P’ 

C 

(5 

C 
ll 

t 
S 

‘ondltlonr to Avold: Avoid dircci con&X with incompaublc chemicals to prevent dangerous and violent rcactlons. Abold the umn- 

:nded conLacI of water with sclcmum rn storage arcas or rcaclor vcsscls. 

lazardous Products of Decomposition: When hcaltd LO dccomposldon. sclcium readily emi& toxic oxldcs of selenium [.%a,). 
elcnlum trsclf IS a hlrhlv fnx~c and danrcmus material. 
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Uo. 136 SELENIUM 

SECTlON 6. HEALTH-HAZARD INFORMATTON 
tiicnlum IS not IISW as a carctoo~en bv the NTP. IARC. or OSHA. 
Summary aIf Risks: Direct&~& 10 scleni&t or &h&ion of its dust causes scverc tmfatlon of the skin. eyes, and the upper 
rccplralory tract tUR7). Caution: Some symptoms of exposure to sclcnlum (c.g.. chemical pncurnonia) may be delayed for several 
hnun. 5lcdical Condltloar Aggravntcd by Long-Term Expurure: None rcportcd. Target OrgWS: URT, skin. cycs. 
f’rimnry Entry: Inhalatmn. skin contact. Acute Effects: Skin and cyc bums, con~~dcmut~t& intense uritat~on of the URT. 
and hcadacnc. Cases with flulike symptoms resembling me&-fume fever wtthm 24 hours of exposure have been reported. 
Chronic Effects: Odorof garlic on breath; fatigue: Imnbihty; URT irrltatton; pallor; gasuomtcstmal distress; metallic taste: and an 
allcrplc cyc reaction with red, somcumcs puffy, cyclids. 
Ff RST Al D: Eyes. Immediately flush eyes. mcluding under the eyelids. gently but thoroughly wirh plenty of running waur. 
Skin. Imntcd~atcly wash the affected area with plenty of running water. Any worker who dcvciops a rash or contact dcrmaulis must gel 
mcdlcai attcnuon and prcvcm any further contact with sclcmum metal or its compounds (c.g.. selenium dioxide: see Gcnium lndusmal 
VSDS 152). In halrtion. Remove exposed pcraon to froh atr; rcsfom and/or support his or her breathing as necdcd. Prompt 
adrmnls:rauon of oxygen gas (0,) by tramcd mcdrcal pcrsonncl may aid tecovcry Ingestion. Give exposed pcrsoa several glasses of 
water to dilute matcrul. Do not tnducc vomtting. Never g~vc anythmg by mouth LO someone who IS unconsctous or convulsing. 

Treat each exposure to selenium as an emergency. ‘ GET MEDICAL HELP (IN PLANT, PARAMEDIC, 
CO~l~fCSITY) FOR ALL EXPOSURES. Seek prompt medlcrt #sslstnncc for further treatment, observation, and 
support after first rld. If cbclatlon therapy to remove the mctalllc selenium Is Indlcrtcd, calcium dlsodlum l detrte 
(C~SP,-EDTAJ is the chclrtlng rpent of cholcc; do 601 use dlmcrcrprol. Burns may require treatment wlth 10% 
sodium thiosulfrte cream. 

SECTIONI.SPILL,LEiK.ANDDISPOSALPROCEDURES 
Spill/Leak: Noufy safety personnel. evacuate all nonesscnoal pcnonncl, provide adequate vcncdation. and do not add any water to the 
sp~rl or IcS area. Cleanup pcrsonncl need pmucunn agunsl contact with and inhairuon of dust (see sect. 8). Scoop up sprilcd scicnium 
1n10 sulrablc cnntuncn for drsposal. Carcfully sweep or vacuum up small spills or residues w~lhout crcatmg dust. 
1% v\tc Disposal: Conuct your supphcr or a hcenscd contractor for dctalicd rccommcndatlons for dtsposal. Follow Fcdcral. slate. and 
Itrsl rceulacmns. 
OSH.\ Designations 
Air Conummanr (29 CFR 1910.1000 Subpart 2) 
El’,\ Designations (40 CFR 302.4) 
RCRA Hazardous Warlc: Listed without Y Number 
CERCLA Hazardous Substance. Rcporublr Quant~iy: I lb (0.454 kg) 

SECTION 8. SPECIAL PROTECTION INFORMATION 
Goggles: Alwayc wear pro~~ctlve cycglasscs or chcrmcal safety goggles. Follow the cyc- and face-prolccuon guldclincs m 
29 CFR 1910.133. Respirator: Use a NIOSH-approved rcspuaor per the NlOSil PO&~ C;ui& 10 Chemical~lazards for the 
maxImum-use conccntratlons a&or the exposure limats cited IO scchon 2. Follow the rcsptrator guidelines in 29 CFR 1910.134. For 
cmcrgcncy or nonrouwc USC (e.g., clcanmg reactor vcsscis or storage tanks) wear an SCBA with a full faccpiccc opcrdtcd in tic preuurc- 
dcmanb or pos~uvc-prcssurc mode. Warning: Au-punfying rcsptrators WIII nor prol~ct workers in oxygen-deficient atmosphacs. 
Other: WCU tmpcntous gloves; boo&; apmns; and &an. Impervious, bodycovcrmg clothing to prevent any possibility of skin contact. 
Vcntllution: InsulJ and operate general and local maxImum cxploston-proof vcmilation systems powerful enough to mvntain airbomc 
levels of selenium below the OSHA PEL standard cltcd In scctmn 2. Salety StatIons: Make eyewash stations, washing facilities. and 
safcIy showns avrllable m areas of use and handling. Make the IO% sodium th~osulfatc solution or cream and the CaN+-EDTA chelating 
agent formula (KCL 6) rcad~ly avsilable to a trained safety spcclallsL Contsmlnated Equipment: Contact lenses pose a special haurd; 
sult Icnscs may absorb ynunts. and ail lenses concentrate them. Part~clcs can adhcrc to contact lenses and cause comcal damage. Da mr 
wear contact lenses in any work area. 
Comments: 

I 

Pracuce good pcrsonai hyglcnc: always wash thoroughly after using this matinal. Avoid transfcmng 11 from YOUI hands to 
your mouth whlic caung, dnnlung. or smokmg. Do nor cat, drink or smoke an any work area. 

[ SECTIOX9.SPECIALPRECAUTIONSANDCOMMENTS 
Storagc/Segregstlon: Store selenium In a cool. dry, well-vcnbiatcd ma In tightly closed conW%crs away from oxidizing agent& 
orgamc maurials, water. metals. and mcompaublc chcrmcals (see sect. 5). Special Handlin~/Storrge: Prevent moislurc or water 
conwmmauon In any suxage faality. Consrdcr mslslling an automatlc momtonng system to dctcct selenium conuminadon; storage under 
3n men gas (e.g.. a muugcn blanket) may bc wvranud depending on the work cnvrronmcnt. Englaeerlng Controls: USC s&niUm in 
closed engmccrmg systems bccausc of IU sigmficmt health and physical hazards (see sects. 4.5. and 6). All cngmccnng systCms 
(production. uanspomuon, etc.) should be of maxtmum explosion-proof design (l.c., they must be nonspukmg. clecmully grounded 
and bonded. elf. I. Comments: Perform all work with scienrum wilh a suslamed. consclcntlous effort 10 prevent accidental contact with 

water. Do not crcatc a dusty worlung envwnmctx Develop J susurncd. consctcntlous program of working guIdelines prior 10 any 
zzcldcnlal crposurc. 
Transportation Oato 149 CFR 172.101-2) 
DOT ShIppIng Name: Sclcmum Melal Powder DOT Label: Poison IMO Label: St. Andrew’s Cross(X)’ 
DOT Class: Poison B D0.T ID So. UN2658 LMO Class: 6.1 
‘Harmful-Slow away irom Foodstuffs IIMO Abel. Marrnals of Class 6.1 Packaging Grtrup Ill) 
References: I. 2. 12.73.84-94. 100, 103. 

I 
3cm u~en IO rnc prmsmon d such mfomuuon. Gmum hbhrbng Corp. 
urnas no WUTJJIJCI. mum 00 ~J~uuIJ~~ JM samm DO fufmubd&ly Industnai Hygiene Review: DJ Wilson, CM 
LT LD IJIC YWNY or mJlwIIlv d sti 1afomu1oll la Jpprlutlao ln 

I-- - -.-- _- 

Medical Review: MJ Hxdies, MD 
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Genium Publishing Corporation 
1145 Catalyn Sheet 
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.CC;‘PTlfiN t MATDL)lAI Il-bCk!TlClPA?‘~fiN 
Y-U--.Ps. 1. A..ralaaa\1n” aUu,.n,l-lLn, ,\,I. 

s SUWJRIC ACID, CONCENTRATED 

DTHER Oil of Vitriol, Hydrogen Sulfate: H2S04; CAS #7664-93-9 

l!dAMt,m: Availabk from mxoy supplien, including: 
AUkd Corpontios PO Box 2M4R. Masistows NJ 07960; Tckphoncz 800 631-8050 

u 

@ 

Jo2 

HMIS 
H:3 

;: ; 
Rl 
I 3 

PPE: l s4 
*SeeSect. KO 

SECTIONZ.INCREDIENTSANDHAZARDS k HAZARDDATA 
Hydrogen Sutfate (H2S04) 93-98 
Wltcr 

8-ttr WA: I ro& 
BlluUe’ 

Human, Mist Inhaktjon, 

* Matenal is obtained by the reaction of SD3 and water. Can contain 
low unpunty kvc4 such as 0.02% amx of imo LI Fe. Proper&a vary 
With H2SO4 u)OIcoI 

krcnt OSHA standard rnd ACClH (1985-86) ‘T’LV. NIOSH has a IO& 
WA, 4Mr. work week, of 1 mgtm3. 

XLo: 3 mg/m3, 24 wk. 
croxic Mouth Effects\ 

R&W 
mg~: 2140 mg/kg 

SECTION 3.PHYSICALDATA 

biling Pains 1 am& dejj c 93~'~%r so4 ? 
9:::: H2SO4 100% “7SO 

$ccif~c Gravity (6Ml F) 1.8354 1.84 
u 100 ca 100 

Cal32 (4 

~olarilet. % @ WC ca loo 
khing hi.& de8 C u-34 ca 3 10.4 
water Solubility . . . Complete Miscibk 
Apor Pressure, nun Hg @ 100-F . . . ~1 (93.19% H S04); Deg. Baumc . . . M (93.198 
rporud io degrees Baumc Be). Formula is Be-145 845&p gr for liquids heavier than 

H SO4) 
t water 

- Density of H2SO4 is oftto 

None - Nonflamnvibk 
Flammabiiity Limits In Air 

Small fii may k ~mlhcnd with tuitabk dry ~hemiuL Cool CXWO~ of storage t&s of H2SCq with water to 
. . 

. void NpUft if erpxed to fut. 1 ! 
xt w~rh muls to liberate fkmmabk hydrogen gu. 

7%~ rid. especially when diluted with warer, can 

ulfuric rcid mists and vapors fmm a fuc aru au corrosive (~LT sqt 5). 
‘im fighters must w= selfuxnamed brearhing quipnxnt and fully pmt&ve clothing. 

SECTION 5.REACTMTYDATA 
d!i~nc acrd is stable under normal conditions of use and storage. It doe.s sot undergo hazardous polywriuuon. It is a 
rang mmera~ acid reacung with bases and metals. The concentrakd acid is also a dehydrating agent, prcking up moisture 
adily hum the a.u or other xnatcriak. Hydrogen gas may be genented within a H2SO4 cootainer. Vent druma cauuous~v. 

ti marenal rcacu exohemicaUy with water. (Acid should always be added slowly to water. Water added to uid can cause 
liling and uncootroUcd splashing of the acid.) Sulfur oxides can result hum decompositioo and from oxidizing reactions of 
lfuric acld. 



No. 9 2I86 SULFURIC ACID,CON cIENT&iTED (Rev. C) 
SECTION 6. HEALTH HAZARD INFORMATION fTLV 
Coaccaoued suUuric rrd is a suoag miouai acid, aa oxidixirq heat, and a dehydrating agent that is mpidly damagiug m all 
human t&sue with which it comes in CODUU Ingest&a my cauoc severe injury or death. Eye cootact produces severe or 
pcrnrmcnt iajuty. lnbaktioo of mists can damugc both the upper nspirafory tract and the lungs. Sulfuric acid is not listed as 
a carciaogep by the NTP. IARC, or OSHA. 
-AID: En: w fIash eyes (iaciudiag uadcr eyelids) with plenty of YwmiDg wafer for at kast 15 
minutes. Speed III dilutmg and rmsmg ouc rcid with water is ertmm~iy imponant if pnnmettt eye damage is to be avoided. 
Obtain medical help as WOO as poasibie: w D w flush affected ~ICU with water, tcmoving 
wcxammtd clothiag J&J& uader the safely shower. Coatinuc washing with water and get medical at&n&m.* 
m: RCIKWC D &sh air. Restore breathing. Call a physician immediately. INGESIION: Dihtc rid 

w WILh large anmmta of milk or water, then give milk of magnuia to neuuaii~ Never give anything by tmuth to 
an ~n~uscious pcrsoa. DO IIOL ioducc vomiting; if it OEWY spcmtana~sly, umtinw to administer fluid. Obtain medical 
auu~tioa u soon as possibk.* 
Maintain obsmatioa of paticm for possible delayed onset of puirrpnuy edema. 

l GET MEDICAL HELP = lo plant, paramedic, community. 

SECTJON 7. SPILL, LEAK, AND DJSPOSAL PROCEDURES 
Handle mqor spa by a pmdetamiosd pim. Contact supplier for assisun~e in this planning. in meting lac~i rrgulrtio~, 

aud for duposmg of iaqc u110ums. Notify safety pcrsonnci. Provide optimum ventilation; vapors ate cxtrcmcly irritating. 
Stop k& d you can do %I w&out tizk. 

Cleanup pcrsoanei need protecttoo agamst inhalation or contact Keep upwmd. Contain spiii. Minor leaks or spills cto be 
diluted wi& much WI&~ rod neutnlizcd with soda zsh or lim. If water IS aot available. cover coataminated MP with sand, 
ashes, or gravel and ocu~alize cauUousiy with soda ash or lime. 

w: Follow Fe&a& sta& and local rcgulatious. Runoff to sewer may create hydrogen gas, which is a fire or 
CXDiOSlOU hazard. EPA (CWA) RO 1000 Ibs. 140 CFR lln. 

S&JON 8. SPECIAL bROTE&ION JNFORMATION 
Pmvide gertcrai ventilation to aret cwxcat ‘ILV requiremenu in the workplace. Where mists ate up to 50 mg/m3. a high- 
efficiency paroculatc.rupmtiY with full f 

7 
ieec is wummat; a type< supplier-air rcspintor with full ficepiea npapM in 

prcssumdcmaodmodcisuscdto1OOmgrm. 
Avoid eye wntacc by use of chemical safety gogglu or fa shield what splashing may occur. Acid-&taut protectiW 
clothing. such as rubber gloves, apmas. boots. aad suits, is mameadcd to rvold body coatxt 

Eycwuh fountam sod safety showm with deluge ryp of heads should be t&j,& available where this matuiai is handled OT 
storui. 

ConuCL 1~ pox a spccmi hrurd; sofi leases may absorb md rll lenses amuutn& irritanU 
Comprehensive ~pirccmatt tPd annual medical cxaxmnatums with emphasis oa dental erosion, catdiopuitmmary syttcm. md 
muwILI membnne lmwoo 8nd wugh m ldicatd. 

SECTJON 9. SPECIAL PREGWTIONS AND COMMENTS 
Suifunc lud III carboys or dmms should be stored in clean, vcmilated stonge IRU having rid-rusist8nt floors with good 
dmaagc. Keep out of direct sunlight, do not store above 89.6-F (XT). Storage facilities am to be mpnte ftnm orgtic 

mxrcnrls metallic powders, chromate.% chlorates, nitmu!& carbade& oxldizabies, etc. Soda ash, sami. Q b shouid be Lcpt 
io general storage or wok areas for emergency use. Pnxect wotaincrs against physicai damage. Glass bottks need extra 
protauon. Sulf~nc yld is highly CNTUSIVC to most met&. especiaiiy kiow 77% H2SO4. Avoid brrub@ mist of vlpon. 
Avotd wntact wnh skm or eyes. Do not lngesL Do not add warn to wnccntzated acid. Drums raay wataia hydrogea gas, 
so open cauuously. USC aoaspting tools free of oil, dirt, and grit and vapor-proof eiectical futuxvs 

DOT Classuicatioa: Cotrosivc Material. ID No.: UN1830 Label: Cofmsivc 

DAB Source(s) Code: I-12. 19, 20, 24, 26, 31. 37-39, 42. 82. CK 

Copyright 0 Febntary 1, 



Material Safety Data Sheet 
Genium Publishing Corporation 

1145 Catalyn Stxxt 
Schenectady, NY 12303-1836 USA . 

(518) 377-8855 

No. 317 
TCLUENE 
(Revision D) 

CI 

1411 ~1l’lll’ 
IIMIS 

H: 2 3 
m: Methyl Bemae, Methyl Bcnxd, Phcnylmethe, Toluol, 
C7Hg. CAS WolOS-SS-3 F:3 

R: 0 43 
2 0 

m 

MANUFAP Available fmm uuuy suppliar. tiding: 
Aikd COQ.. PO Box 2064R, Monistown, NJ 07960; T&p* (201) 4554400 
Ashimd Chemicd Co, Ixiustrid clunk& & Sokats Div., FO Box 2219, 
Columbus, OH; Tekpha~ (614) 889-3844 

PPE* 
Rl ‘seCsax8 
I 3 
s2 
K4 

SECTION 2. INGREDIENTS AND HAZARDS % HAZARDDATA 
Toluart UlOO 

a3 
a-lxTLw 1ooppnLor 

6 

375 q/ah (skin).’ 
u- 

his lakuiuio& TCIJX 
100 ppm: Ps@uWopic*.* 

l Curmat (1985-M) ACGIH ItV. The OSHA PEL is 200 ppm with (ID 
acccptabkceiliagcoaceauatioaof3OOppmradmrceprble 
maximum peak of500 pptWl0 minutc~ 

l * SkinduigMtialisKiiutut)utmlueatunkrbrarbedlhrwghiauct 

ski0 aad waeibute to ovdl expusure. 
l ** Affafo tk mid. 

SECTION 3. PHYSICAL DATA 
$ihng Point .., 231.F (111.C) 
VxporRunnr@2O%mmHg,.22 
Water Solubility @ 2O.C. wt. 8 . . . 0.05 
Vqor Da&y (Air 9 1) . . . 3.14 

RD-aiem~5amssqvkg 
R*lthktkQLCLa: 
4mpprtv4h. 
RabbiLskiam5~14gmkg 

Htanxa, Eye: 30 ppm 

Evrporxtioa Rate (BuAc -1) w. 2.24 
Spadll Gnvity (Hz0 - 1) . . . 0.866 
Mcltiag point .” -139-F (-9X) 
RKultvol8tikbyvohlEu,.u 100‘ 
Mokcolu weight . . . a.15 

m Ckrr.hxkuliquidwirhrchmcksticaromrticdor. Theodorisdctcuabkm~~ividuaisia 
he nnec of IO (0 15 ppm. Baaue olfuwy fuigue occurx rxpidly upon expoxurc to roluabq OQr is not a good ww 
rrcrpaty- 

SECTION 4. FIRE AND EXPLOSION DATA LOWER UPPER 
Flash Point and Method 1 Autoignitjal Temp. IQntmbilityLimitsInAir 

4O.F (4-C) CC I 8%-F f480-c-i % by Volume 127 7.1 
m Cuboadioride,drychemicrl.akoholfoun Donotusea~~lidsuexmof~~t~bccausetheswm 
villrx=mdIprrdthcf=. U~wwrtarpnyccoolunkYcoouintnrhurrrexpwcd0firrradtodLpaDevrpon. 
INUSUAL. ‘thirOSHAclrtrIBnrmrmhletiqPidirrdrngaaosf~~Itb8PlOdQItCfirc 
~~whcncxpo~~oxiditar.h~~lplrlyaopmflune. Vqanxrehmvicr~airradmayoml~amriderrbk 
isfmlcemuligoirionxlwceMdnuhbuk. 
k Fire figluers buid rmr rifux~taind bzuthing wr with full f& 
perad ia I posili~prcssure mode whca fightiag firrs involving tolueac. 
SECTION 5.REACITVITYDATA 
HEMICAL: Tolueac is rtabie ia closed wauiacn at mom leqmlm~nmlui~cand 
miiiug waditioas. 11 does not undergo humdous polymaiuttoo. TIismuaiaiisiawmpxtibkwilhsaoagoMziag 
p.s. diaitmgea tctraoxide. silva pachbnrt. tetrxniuomcthxnc. and uranium hexduaridc. Catact with lhae mataiab 
ay cause fm or explosion. Nitric uid aad tolucne, erpccillly ia the pmsacc of ~lfuric rcid, will produce nioucd 
Impouads thu are dxagurnuly cxplasivc. 



SEtXION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES : :, ./ 
spll NotifysmfuyPcmmelof~erp~ork&. J&m~wdl~~~~dbcu~~. hvidenuxb~m 

Datr Source(s) Code: I-9, 12, 16, 20, 21,2A. 26,34, 61, 12. CR 

copyright 0 April 1,1986- 



Material Safety Data Sheet 
From Gcnium’s pcfercnce Collection 

Gcniu~ 191;biGg ccion 

Schcnactadv. NY I F 303-1X36 USA 

-G%: 
I I& 

TRICHL0ROETHYLENE 
c 

. . 

Dow cbemicrl us& 2D20 Dow ccoler, Ml Ml pe640; 
Telephone: (517) 636-1~. (800) 2SCHEM 

F I 
R I I 3 

s 1 

oiling Poinr . . . 188.6’F (8X!) EvrpmwnRxte...NotLislal 
‘apor Prcssum .I 58 Ton at 68-F (2o’C) Specifii Gravity . . . 1.4649 at 68-F (2o’C) 
lakr Solubility . . . lnsolubk Mehing RYbt . . -120.&-F (-84.8-C) 
‘@or Deoury (Air I 1) . . . 453 Molealp W&jht .” 131.40 GnmyMok 

qpearance md odoC cokuiux+ noaflrmmrbkmobikliquid;xwccbxhcxkrlikecNaofam . 

YIM&fEKIS: TCE is highly solubk in lipidx. A high vxpor preaure ar mom req-ammprnvidurhcpormtirlforTCE 
apofl lo clmluniNlc use UUI. 

$ECTlON 4. FIREANDEXPLOSION DATA UPPER 
Flash Point and Method Autoignition Tempa?aue Fhmmability Limirs in Air 

Not Listed f70’F (4 10-C) 8 by Volume 8% 
VMEDU: TCE hu 110 flash potal in a convcnuonxl cbaed ksrcr Y mom temperature, but it is modcrucly 
ammabk U higher kmperaruru. Use dry chcmiul, carbar dioxide, alcohol loana or o&r cxboguixhing agents suiubk for 
Be sllJ7Qunding frrt. 

105% 

rSHA flammability Clru (29 CFR 1910.106): N# Regukred 
NvsuAt During fuc coeditbms TCE emits highly toxic xnd irrirabng fuars, including 
ydmhlotic acid and phorgcnc. ): Wear a sc&conrainrd bmarhing xpparxrus wirh a 
IU facepcu: operared in a prrtsuredcmmd or xnotha poxitive-pressure r&e. Al TCE vapur kvcb of 30&1000 ppm fur 
ghkrx who Irk the proper respintory equipmem mxy exw incaordinuion and impxirai judgment 
OT Ranuoability Chxs (49 CFR 173.115): Not Regukted 

iECTION 5.REACI'MTYDATA 
ichloroefhylcne IS stabk. HwrQus pollen can occur urukr certam cucums~p~yca (LOC Condi&ons U) Avoid Md 
munenu. below). 
y include magnuam or xlumioum pow&, NaOH. KOH, or other suoog rlluliae ma&r&. 
:acuons wuh alkaline makrials may kxi to rhc form&m of dangerous exploxive mxures of chiomurtykna. 
w: When TCE is hearal (xs in rhe case u&h vapor dcgruscn) or exposed to sunlighr, it requues cxtn 
lblhxauon agarnst oxidalion, degrpdrrion, and polymauul~ n. It is slowly daompored by light when mist 
1 ,ODUCTS.OF include hydrochloric acid and phosgm unda - cotitions af tkvalcd 
npcraums. 
m: TCE is stable under nom1 hauding and srorxge conditions, arxf haxudous polyrmG&ioo is nor expa%d u) 
cur. However, failure of Ihc subilixer II elcvaud te opmmrcs or other cxuum conditions may rllow polymuixxuon to 
E place.. 



Aqtmic Toxiclry Rmiq Tkn 96~ Not Lirtcd 

SECTION 9. SPECML PRECAUTlOlrts AND COMMENTS 
m-u: Prcvm TCE fmm couuag into conu~t with arpal castiu mch as NIOH; KOH: chtmiully 
~uvcmcullikcB~LiN4Mg,~i;~pacwderedrl~ma~ iaridicB3luth& SpEclAt 
m: Smelhismuuuliurcool,dly,wu-wmiltcdutr Avoidekv8lcd~ beuu¶cpoducr,oflmicmd 
contmvc dcumpontitm from TCE my form Monim Ihc kvel of my nrbilim mmponmC lhanmykddaflothc-Im 
(COOSUI~ Ihc tactuucal data from the supplier IO d- the rpkifii of my ddtd *bi.l&..) If l ppliublc follow * 
SUpplIer’S fccomauodruw camc=mq pr lmation of so& sklf-life Ieq tdcuzaa md kvels of stabilizers. 
7-I-W ORKPLCLCE; Avoid uMcaiag’sbminum frrrr(vaysmaupmicks)mchipsinr~ 
vapor dtzgmnu. MOOIW tcE stabhxu kvcls qularly. Cbly mmd pammel should opcrrrc vrpor dtgrtrrar. 

$%%%%i% @‘= 49 CFR 1n’10’-2’&Yf ID N . UN1710 
DOT Shi$nff Name: Tri&Jom~I~ykne 

IMO Class: 6.1 
1.510 Llocf: SL Andfcw’r cftxs ix’!’ DOT Label; Nom 
l Hannlul - Slow away from foodstuffs tlM0 Label. MUamla of Class 6.1 P=k@Q (-Up ffn. 
R~+~~ncct: I-9. 12. 14. 21. 73. 87.94. PI 
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Material Safety Data Sheet 
From Genium’s Reference Collection 

Genium Publishing Corporation 
1145 Catal 

Schenectady, NY 1 x1 
Saeet 

?nq-lQaA T*c * 
~NW PUWWO cow. 1 Revised: Aigust 1988 

._.i,._.. .: :, ,.,. ). ,.,. __,. _/.. / . .../.,.. ,., . . :. .,. ( .i. . . _...: . . . . . ..I.. . . . . . ../... . . .,. .:.Y ~-~~i~~.j::-jj.~.~~~.~:~~-~~~~~~~~ 1. .zi . . . . . . . : ,.: :.:.:.: ‘.‘(.’ . . : .: ., ,:, ,,‘,...., 
Material Name: VINYL CHLORIDE 4 

49 

2 1 
Description (Origin/Uses): Widely used to make PVC resins and plastics; also used in organic synthesis. - 

Other Designatloas: VCM; Vinyl Chloride Monomer; Chloroethylene; Chlorcetheoe; C,H,Cl; CAS No. 0075-01-4 NFPA 

Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chmiccrhvuk 
HMIS 
H 2 

Buyers’ Guide (Genium ref. 73) for a list of suppliers. 
D 1 

F 4 

bd 
fi 
s 3 

*The action level set by OSHA in 29 CFR 1910.1017 is 0.5 ppm. Exposures 
above this level are spictly qulated by extensive medical record keeping, 
reporting. surveillance, and other requirements. Consult 29 CFR 1910.1017 
for details. 
**See NIOSH. RTECS (No. KU9625000), for additional data with references to 
mutageoic. reproductive, and tumor&e& effects. 

lolling Point: 61’F (16’C) nokcular Weight: 107 Gran.wMole 

g-Hr’IWA: 1 ppm+ 

ACGIH TLV, 1981-88 
TLV-WA: 5 ppm. 10 mg/m’ 

Toxicity Data** 
Rat, Oral, LD,: 500 mg/kg 

water Solubillty (%): Insoluble Vapor Density (Air q 1): 2.2 

Appearance and Odor: A colorless gar; mild, sweet odor at high cooceotratioos. 

ktlnguishing Media: Vinyl chloride gas is a severe fue and explosion hazard; treat soy fire involving it as an emergency. Try to shut 
Iff the flow of gas. Use a water spray to protect the persoooel attempting this and to cool fiicxposed cylindeticootaioers of vinyl chloride. 

Inusual Fire or Explosion Hazards: This heavier-than-air gas can flow along surfaces, reach distaot sources of ignition, and flash 
lack. Eliminate sources of igoitioo in the workplace, panicularly in low-lying areas such as sump& cellars, brunt utility rooms, and 
.oderground piping systems. 

ipecial Fire-flghtlng Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure- 
emand or positive-pressure mode. 
SECTION 5; .. REA~IV~y+:.; DATA ‘. : :: ..;: : ;ir ‘.;.:~:-::;i:~;ii, ::., .: . . . . - . . . : . . . ..: : . . ): ..: :.: . . .:; : ..,.:: .:.::.:.:;, ..,., ,__ .A.. ;,. . . . ,.,.,.,.,.,...: : ::Q:::;:;lj,:.. .:..... . . . . .._. ,,...,,.. ,. . . . . . I .:.. ;ii;+g:, ~~~:.~~~:;~~kii.~~~. : ::. . . ++::-:y..-.. -:>..: ::.i. .:: :.. . . . . . . . . . ,. 

‘inyl chloride is stable in closed, airtight. pressurized containers at room temperature under normal storage and handhng conditions. It can 
odergo hazardous polymerization if it is healed or reacted with a polymerization catalyst, or if the concentration/activity of the added 
lhibitor becomes 1~0 low. 
:hemical Incompatlbllltles: This material is incompatible with copper, aluminum, aod other polymerization catalysis or free radical 
lidaton like hydroquinone. 
:onditions to Avoid: Do oot allow sources of ignition such as open flame, unprotected heaters, lighted tobacco producu. electric sparks, 
r excessive heat in work areas. Avoid prolonged exposure to air, especially in the presence of certain conta.minan& because dangerous level: 
f polyperoxides may accumulate. Avoid exposure to sunlight; if the proper catalytic cooditioos occur, the vinyl chloride monomer may reac1 
‘ith itself and undergo an explosive polymerization reaction. Violent ruptures of containers of this.gas can occur. 
IazPrdous Products of Decomposition: During fires, vinyl chloride may decompose into toxic gases such as hydrogen chloride, 
Irbon monoxide. and phosgene. 



No. 382 VINYL CHLORIDE 8188 
I EC T 10 N 6 ,,_,.. :.:: ::.,: ,,, : .::: >::.. ..:- _.... ::; ..-: .,., _. ,___ .+.<:. . . . . :.:. . . . . . . . . .-, . . . .,:.:-: ,:> ;.,.. .,. _ . . . . . . :,.,: ..: .,.. ,/ ,, : :, 
I 

H%:$ GTH .H:XZ &~B”:IMF(‘jR&&&?j’~(J~ I:iji i:;: . ...+.. .., :~~~:~~::~:~F~IW!~:~,~~~~~~~~:~~~~~~~~~~~~:~::~~~~::. . . ?;< ;::;z,:-: dye::‘:.>:.: :... 
Vinvl chloride is listed as a carcinogen by the A6GIH. NTP, and IARC with sufficient epidemiological evidence from human studies. 
Summary of Risks: Vinyl chloride depresses the central oervous system (CNS), causing effectsthat resemble mild alcohol 
intoxication; however, these effects can progress to narcosis, eventual collapse, and eveo death as the intensity and/or duration of the 
cxposum continues. Thrombocytopenia (decrease in blood platelets) has been reported following exposures. 
Medlcal Cooditlons Aggravated by Long-Term Exposure: Possible liver effects. Target Organs: Respiratory system 
skin. eyes, kidoeys, hematopoietic (blood) system, aod musculoskeletal system Primary Entry: Inhalation. Acute Effects: Head- 
ache, dizziness. lightheadedness. skin and eye irritation. Chronic Effects: Cancer, especially aogiosarcoma of the liver. 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of running water for al 
lcast 15 minutes. Skin. Skin contact with liquid vioyl chloride causes frostbite (cryogenic injury). Treat this accordingly. 
Inhala:lon. Remove the exposed person to fresh air, restore and/or support his or her bnathing as needed. 
Ingestion. Unlikely. 
GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt 
medical assistance for further treatment, observation, and support after first ald. 
SECTION 7, SPILL LEAK’ ANo ‘DISpOS$L ~~~CE~~~ES,~~~~~~;.“:~~.~.~~~:‘;:~~.~~~::~,:.:,:~~:~~~~:~~ :; ;::.;:I;:. .:i’:;.:.::> 

Spill/Leak: Treat any vinyl chloride gas leak as an unergenq. Replan etietgency responses and make sure all personnel know about 
them. Notify safety persormel, evacuate all nonessential penonnel, provide maximum explosion-proof ventilation, and eliminate all sources 
of ignition immediately. Make sure cleanup pcnonncl have protection against contact with this material and inhalation of its vapor (see 
sect. 8). Waste Disposal: Contact your supplier or a licensed cootractor for detailed recommendations for disposal. Follow Federal, 
state, and local regulations. 
OSHA Designations 
Air Contaminant (29 CFR 1910.1000 SubpartZ) 
Vinyl chloride is specifically regulated by OSHA at 29 CFR 1910.1017 as a suspected carcinogenic agent. 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U043 
CERCLA Haxardous, Substance, Reponable Quantity: I lb (0.454 kg), per Clean Water Act (CWA), section 307 (a); Clean Air Act (CAA), 

servatioo and Recove 

Follow OSHA respirator regulatioos (2 
tanks), wear an SCBA with a full facepiece operated in the prcssuredemand or positive-pressure mode. Warning: Air-purifying 
rcspuators will MI protect workers in oxygendeficient atmospheres. Other: Wear impervious gloves; boots; aprons: head covers: and 
clean, impervious. body-covering clothing to pnvent any possibility of skin cootact with vinyl chloride. All clothing must be flame 
resistant. Ventllatloo: Install and operate general and local ventilation systems powerful enough to maintain airborne levels of vinyl 
chloride below the OSHA PEL standard cited io section 2. All ventilation systems must be of maximum explosion-proof design, e.g., 
nonsparking, electrically grouoded and bonded. Safety Statlons: Make eyewash stations, safety showers, and washing facilities 
available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may absorb 

inspect them for cracks, leaks. or faulty valves. Grouod and bond all containers used in shipping/transferring operations. Stem cylinders 
upright; secure them tightly; do oot drag or slide them; move them in a carefully supervised manner with a suitable hand truck. Monitor the 
activity and conceotratioo of the added inhibitor to the vinyl chloride product. Follow your supplier’s recommendations coocerniog proper 
shelf lift. rotauon of inventory, and maintenance of purity. Eoglneerlng Controls: Make all engineering systems (ventilation. production. 
etc.) of maxtmum explosion-proof design. Comments: Perform all operations with vinyl chloride carefully lo prevent accidental ignition. 
Do not smoke in any use or storage area. Maintain the valve protection cap in place until immediately before using vinyl chloride. Insert a 
check valve or trap toto the transferral line to prevent a dangerous backflow into the original container. Use pressure-reducing regulators 
when connecung cylinders to lower-pressurn piping systems. Obtain detailed handling, shipping, and storage information from your 
supplier. A tramed chemist or safety specialist familiar with the physical and chemical properties of this material should be present during e 
all work operauons. 

DOT Label: FlammableGas 
DOT Hazard Class: FlammableGas 

IMO Label: FlammabieGas 
IMO Class: 2.1 

I 
Crca ukca IO the nreosrauon of such ~nfonruuaa. Genium Publlshiog Corp. ’ 
e~tndr no W~DUCS. makes no ICD~SCPWOOS Ud ~%SSWWS no rcrponsrbhty Industrial Hygiene Review: DJ Wilson, CM 
a.5 10 ule wuncy or 5u1ub1111y of SUUI InformialOo for applmlloa to 
-crchaserr letended curWSC3 or for COllSUJuCIIceS Of 1tS WC. 1 I Medical Review: MJ Hardies. MD I 
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No. 318 

XYLENE (Mixed Isomers) 
(Revision D) 
Issued: November 1980 

OENIUY PUlUImYa CORP. Revised: Aueust 1988 
\4.“, .#I ‘-VU-Id 

SECTION 1. MATERIAL IDENTIFICATION 
Material Name: XYLENE (Mixed Isomn) 
Description (Origin/Uses): Used as a raw material for the production of benx& acid, phth&c anhydride, isophb&c 3 
and terephthalic acids and their dimethyl ea&rs in the manufacture of polyester fibas; in stew cargus witi 
Canadian balsam as oil-immersion in microscopy; and as a cleaning agent in microscopic techniques. 
Other Designations: Dimerhyibenzne; Xylol; C H ; CAS No. 1330-20-7 

43 

2 0 
s 

Manufacturer: Contact your supplier or distributor: ?onsult the latest edition of the CtiM& 
NFPA 

Buyers’ Guide (G&urn ief. 73) for a list of suppliers. HMIS 

Comments: Although there are three differznr isomers of xylenc (or&, me&z, and pa), the heal& and physical 
H 2 R 1 

hazards of all three isomers are vay similar. This MSDS is wit&n for a xyicne mixture of all three komerz. 
F 3 

LG? 
I 3 

which is usually commatial xykne. s 2 

SECTION 2. INdREDIENTS AND HAZARDS 
%asea.8 K 3 

% EXPOSURE LIMITS 
Xyienc (Mixed Isomen). CAS No. 1330.20-P ++ IDLH- Levek 1OOOppm 
c~Xylcae, CAS No. 009547-6 
m-Xyienc, CAS No. 0108-38-3 OSHA PEL 

p-Xyiene. CAS No. 010642-3 
8-Hr TWA: 100 ppm, 435 mg/m’ 

“Check with your ~uppber &I dctmnine if them are additions, contaminants, or 
ACGIH TLVs, 1987-88 

mpurities (such as benzene) that arc present in reportable quantities per 
TLV-TWA: 100 ppm. 43s mg/rd 

!9 cm 1910. 
TLV-SIEL: 150 ppm, 655 mglm’ 

“Immediately dangerous to life and health. Toxicity Data”” 
I+** See NIOSH. RTECS (No. ZFJlOOWI), for additional data wilh references Human, Inhalation, TC,: 200 ppm 

D reproductive, tifative, and muragenic effects. 
Man. Inhalati~ LC : loooOppti6 Hrs 
Rat, Oral, LD,: 43dfmg/@ 

SECTION 3. PHYSICAL.DATA ‘. 
Bolllng Point: l!WF to 293’F (135-C to 145’C)* Water Solublllty (96): iafoluble 
Heltiag Point: -137: (-SC) Molecular Weight: 106 Grams~Moie 
+aporation Rate: 0.6 Relative to BUAC I 1 
ipeciflc Gravity ($0 I 1): 0.86 

% Volatile by Volume: Ca 100 
Vapor Pressure: 7 to 9 Tom aI 68-F (zo’c) 
Vapor DenSky (Air I 1): 3.7 

ippearance and Odor: A clear liquid; aromatic hydrocarbon odor. 

‘Mattrials with wider and naxmwer boiling rang- arc co~djy avaiiabk. 

~mtinguisbing Media: Use foam, dry chemical, or carbon dioxide. Use water sprays to reduce the rate of burning and Lo cool ~ontaincrs. 

lnusuai Fire or Explosion Hazards: Xyleoe vapor is heaviertha$ air and may travel a considerable distance to a low-lying source of 
Inknn and flash back. 

peciai Fire-fighting Procedures: 
:mand or positive-prcssurc mode. 

Wear a self-contained brearhing apparatus (SCBA) with a full facepiece operaEd in the pressure- 

SECTION 5. REACTIVITY DATA 
ylcnc IS slablc in closed containers during routme operatious. Ii does not undergo hazardous poiymenzation. 

hemicai Iacompatibiilties: This material may react dangerously with strong oxidiztn. 

onditioas 10 Avoid: Avoid any exposure to sources of ignilioo and to strong oxidizers. 

azardous Products of Decomposition: Car&o monoxide (CO) may be evolved during xyieoe fucs. 



tlrema, dryness, and defatting; prolonged contact may cause 
NS). and ingestmg it can rcsul~ in gastrointestinal disturbance; and 

posnbly-hematem& (vonutig l&od). Effects on the eye<kidneis, liver, lungs, and&e CNS m slsdrepontd. Medical Conditions 
Aggravated by Long-Term Exposure: Problems with eyes, skin, cenaal nervous system ludneys, sod liver may be woamed by 
exposure to xylme. Target Organs: CNS, eyes, gastrointestinal tract, blood, liver. kidneys. skin. PrImPry Entry: inhalation, 
skm contacuabsorption. Acute Effects: Dizziness; excitement; drowsiness; incoordinatian; staggering gait; irritation of eyes. nose, 
and throat; comeal vacuolizauon; anorexia; nausea; vomiting; abdominal pain; and dcrmatilis. Chronic Effects: Reversible eye 
damage. headache, loss of appetite. nervousness, pale skin, and skin rash. 
FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, gently but thoroughly with plenty of Nnoing water for at 
Icasl 15 minutes. Skin. Immediately wash the affected area with soap and warn. Inhalation. Remove !he exposed person to fresh 
au; resLOR and/or suppon his or her brcarhing as needed. Have a trained person administer oxygen. Ingestion. Never give anything 
bv mouth to someone who is unconscious or convulsing. Vomiting may occur sponmneously, but do not induce it. If vomiting should 
occur. keep exposed person’s head below his or her hips to prevent aspiration (breathing the liquid xylene into the lungs). Severe 
hemorrhagic pncumonnis with grave, possibly fatal, pulmonary injuryGaD occur from aspiring very small quantities of xylene. 

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt ’ 
medical assistance for further treatment, observation, and support after first aid. If exposure is severe, 
hospitllizatloa for at least 72 hours with careful monitoring for delayed onset of pulmonary edema is 
recommended. 
SECTION 7;.SpIbk .:.I;E~iCi’-‘~~ND~,~~ISpoSALI.pROCEDURE~i:;:”i~~~~~~~~:~~~~~~~~~~:,~~~~~:~~~~.~. .y; 

Spill/Leak: Notify safety personnel. provide ventilation, and eliminate all sources of ignition immediately. clepn~p pmmUe& UeCd 

pmteccion agamst contact with and inhalation of xylene vapor (see sect. 8). Contaiu large spills and collect waste or absorb it with an inerI 
malcnal such as sand, canh, or vexmiculirc. Use nonsparking tools to place waste liquid or absorbent into closable conlaidM for disposal. 
Keep was= OUL of sewers, watersheds. and waterways. 
Waste D Isposal: Contact your supplier or a licensed ConEactor for detailed recommendations. Follow Federal. SW. and local 
rcguladons. 
OSHA Designdtlons 
Air Cootammant (29 CFR 1910.1000 Subpart Z) 
EPA Designations (40 CFR 302.4) 
RCRA Hazardous Waste, No. U239 
CERCLA Hazardous Substance, Reportable Quantity: 1000 Ibs (454 kg), per Ihe Clean Warer Act (WA), section 3 11 (h) (9) 
SE CTI(jN 8, S pE(-IALl;lfRO TE’CTI[() N: MFO’RM;A”rfO N:~~~~:~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splashing is possible, wear a full face shield as a 
supplementary pmtecuve measure. Follow OSHA eye- and face-prntecuon regulations (29 CFR 1910.133). Resr***:%r: USC a NIOSH- 
a,pmvcd rcspuaror per the NlOSH Pocket Guide to Ckmicai Ham& for Ihe maximum-use concentrations and/or the CXpOSUrc hitS 

cited in secuon 2. Follow OSHA aspirator rrguiations (29 CFR 1910.134). For emergency or nonrouline use (leaks or cleaning reactor 
vessels and storage tanks), wear an SCBA with a full facepiece operated in the pressure-demand or positive-pressure mode. Warning: Air 
punfying respuaton will ~DI protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, aprons. gaundCU, 
etc.. a~ requued by the specifics of Ihe work operauon to prcvmr prolonged or repeated skin contac1 with xylme. Ventllatlon: hstd 
and opcfau general and local maximum, explosion-proof ventilation systems powerful enough to maintain airborne levels of xylme 
below the OSHA PEL slaodard cited m secuon 2. Local exhaust ventilation is preferred because it prevents dispersion of xylene into 
qencral work areas by chmmatmg it at its source. Consult ihe latest edition of Genium rtfermce 103 for dctriled recommmdruions. 
safety Statloos: Make eyewash stanons. saferyfquick-drench showers, and washing facilities available in mu of use and handling. 
Contaminated Equipment: Conlafr lenses pose a special hazard; soft lenses may absorb initanu and all Ienses concmuate them. Do 
~01 wear contact lenses m any work area. Remove conlaminated clothing and launder it before wearing it again; clean xylene from shoes 
and equipment. Comments: Practice good personal hygiene; always wash thoroughly after using this material. Keep it off of your 
clothing and equtpmeni. Avoid aansferring it from your hands 1~ your mouth while eating, drinking, or smoking. Do nor cat drink, Or 
smoke m any work area. Do not inhale xylene vapor. . 

?b3CTION 9. SPECIAL PRECAUTIONS-AND COMMENTS . .:. : i, ; ,:.. :.,:; -. . . . . 
Storage/Segregation: Store xylme in a cool; dry, well-vmtilated area away from sources of ignition and srmng oxiditcn. Frotcct 
contamcrs from physlcal damage. 

Special HandlInglStorage: Make sure all engineering systems (production, transportation) arc of maximum explosion-proof design. 
Ground and bond all comamers, pipelines, etc.. used in shippmg, transferring, reacung, producing. and sampling Operations. 

Transportation Data (49 CFR 172.101-2) 
DOT Shlpplng 5ame: Xylene . 
DOT ID So. UN1307 

DOT Label: Flammable Liquid 
DOT Hazard Class: Fiammable Liquid 

IMO Label: Flammable Liquid 
IMO Class: 3.2 or !.3 

References: 1. 2. 12, 73. 84-94, 100, 103. 
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I Prepared by PJ Igoe, BS 
been taken 10 the prepmuon of such nifomauon. Gmum Fubltshtng Corp. 
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