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To: John Palensky CRMRO-ED-ED

From: Deb Morrissey CEMRO-ED-EH

Re: Review Comments - Draft Sits Safety and Health Plan Confirmation
Sampling Ft. Story, VA by MW dated 12-94

Date: 28 Dec 94

1. Sectiom 2.2, page 2-1.
Stats that the surface vater sampling is also invasive.

2. Table 2-2.
Delets the extra page for this table.

3. Section 2.4.1, pagse 2-4.
Complets the NG Form 3394 in Appendix H as the complete form is not
present.

4. Sectiom 6.1, page 6-1.
Add "steel shank® to the first bullet.

5. Table 7-1.

This table does not agree with the text found in section 7.2.3, page 7-2,
Revise and correlats. :

Insext the CCI action levels into this table.

State exactly how long thess actions lsvels must be sustained in ordexr to
taks some required actiom.

‘o s“m 7.203. m 7’2.
Ravise the oxygen action level of 238 to 23.58. USACE is following the
OSHA guidelinas.

7. Section 9.2, page 9-1.
This section does not agree with the bullets found on page 9-2. Revise and
correlate.

8. Sectiom 10.0, page 10-1.

In the last bullet, state the size, type and locations of the fire
extinguigshers per the scope of services.

TOTAL P.B6



Montgomery Watson Responses to USACE Comments
Draft SSHP
Fort Story Confirmatory Studies
Fort Story, VA

Reviewer: Deb Morrisey, USACE, Omaha

Comment No. Response to Comment
1) Text has been clarified.
2) Table 2-2 extra page deleted.
3) Added missing first page of ENG Form 3394.
4) Text has been revised.
5) Table 7-1 has been corrected.
6) Text has been revised.
7 Text has been revised.

8) Text has been clarified.
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1.0 PROJECT DESCRIPTION

Montgomery Watson is the prime Architect-Engineer (A-E) contracted by the U.S. Army Corps of
Engineers (USACE) to conduct Confirmatory Studies (CS) at Site 2 - Landfill 2 at Fort Story,
Virginia. The CS is being performed for USACE under Delivery Order (DO) No. 0030 and
Modification No. 1 to DO No. 0030, of Contract No. DACW45-92-D-0007. USACE is
contracting the work at Fort Story for the Fort Eustis Environmental and Natural

Resources Division.

This Draft Site Safety and Health Plan (SSHP) has been prepared to comply with all federal and
state Occupational and Health Administration (OSHA), Environmental Protection Agency,
USACE, Montgomery Watson, and local health requirements. All activities will specifically meet
the requirements of Hazardous Waste Operations and Emergency Response OSHA 29 CFR
1910.120 (OSHA, 1989). This SSHP is designed to provide field team members and project
subcontractors with guidelines for a safe working environment during the execution of the
proposed CS field investigation. Implementation of these guidelines is intended to prevent and
minimize personal injuries and illnesses, as well as physical damage to equipment, supplies and
property. The SSHP assigns management responsibilities, and emphasizes pre-planning for all
activities including specific procedures for medial surveillance, training, periodic work site
evaluations and audits, accident investigations, record keeping, personal protective equipment
(PPE), hazard assessment criteria, site controls, decontamination procedures and general site safety
requirements. Employees and all sub-contractors are required at all times to employ safe work
practices and to comply with all USACE, OSHA, EPA, Montgomery Watson, state and local
safety requirements and regulations. Except in emergency situations, where working conditions
may necessitate modification of this plan, no deviations from this SSHP may be implemented
without the prior notification and approval of Montgomery Watson’s Program Safety Officer
and USACE.

1.1 CONFIRMATORY STUDIES PROJECT OBJECTIVES
The purpose of DO 0030 is to perform Confirmatory Studies at three sites:
+ Site 2 - Landfill 2, Fort Story
* Site 11A - Waste Oil Storage Tanks, Fort Eustis
» Site 20 - Past Pesticide Storage Area, Fort Eustis

This SSHP addresses only the Fort Story CS site: Site 2 - Landfill 2, which was recommended for
further study in the Final Preliminary Assessment/Site Investigation Report for Fort Story (PA/SI
Report) (JMM, 1992). Development of all related planning documents and execution of field
investigations for the two Fort Eustis sites was conducted in 1993. Results of these investigations
will be presented in a separate document, the Fort Eustis Draft PA/SI Report Addendum, which is
currently being developed.

The goals of the Fort Story CS, as stated in the Scope of Services, dated December 1, 1992, are to
complete the ongoing PA/SI for Site 2 - Landfill 2 and to assess whether further investigations will
be required after this phase of work. Modification No. 1 to the Scope of Services for DO 0030,
dated June 30, 1994, was executed to change the scope of the Site 2 - Landfill 2 investigation.
Remedial Investigation (RI) field work activities for Fort Story originally were to be executed
concurrently with this project (DO 0030) but were never funded. Also, certain DO 0030 activities
were covered as part of the RI in order to save costs. Because RI work at Fort Story was never
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funded, Modification No. 1 was necessary to account for the items that had to be added to DO
0030 so that it could be fully and independently executed.

1.2 SITE BACKGROUND AND INVESTIGATIVE HISTORY

Fort Story is located within the Hampton Roads region of southeastern Virginia. Figure 1-1
presents a vicinity map of Fort Story in relation to the Hampton Roads region. Figure 1-2 presents
a map of Fort Story.

Site 2 - Landfill 2 is located within the wetland area along the southern margin of Fort Story, and is
immediately adjacent to the southern flank of a central sand ridge area near the junction of Coast
Artillery Road and U.S. Route 60. Figure 1-3 presents a site map of Site 2 - Landfill 2. The
landfill was in operation from 1956 to 1962 (ESE, 1988). During the 1960s, a group of wooden
buildings may have been demolished and buried at this site, but no documentation is available to
confirm this action (Fort Story Personnel, 1990). Surface debris or evidence of buried debris was
not evident during field observations during the PA/SI conducted in 1990. Geophysical
investigations were performed to determine the extent of the landfill. Additionally, 10 soil boring
samples were collected and submitted for chemical analysis, and five monitoring wells were
installed and sampled to assess whether the landfill may have released contaminants to the
environment.

During the PA/SI, cadmium was detected in groundwater collected from MW 109 at a concentration

of 87 nug/L. Although MW 109 is cross-gradient to the landfill, it is downgradient of a marshy area
that contaminants from the landfill may have affected.
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Table 2-1

SUMMARY OF SITE CONTAMINANTS OF POTENTIAL OCCUPATIONAL EXPOSURE
CONCERN AT SITE 2, LANDFILL 2
FORT STORY, VIRGINIA

Analytical Parameter Contaminants Range Detected Range Detected
in Groundwater in_Soil
Volatiles Carbon Disulfide = ND-25 pug/L ND
Toluene ND-1.3 pug/L ND
Methylene ND ND-0.056 mg/Kg
Chloride
BNAs Benzoic Acid ND-120 pug/L ND
Pesticides/PCBs p.p'-DDD ND ND-0.16 mg/Kg
p.p-DDE ND ND-0.11 mg/Kg
p,p-DDT ND ND-0.13 mg/Kg
Arochlor 1260 ND ND-0.43 mg/Kg
Metals Arsenic ND-0.03 mg/L ND
Barium ND ND-0.19 mg/Kg
Cadmium ND-0.17 mg/L. ND
Chromium 0.019-0.051 mg/L 1.8-2.6 mg/Kg
Copper 0.01-0.097 mg/L ND-19 mg/Kg
Lead ND-0.06 mg/L ND-14 mg/Kg
Mercury ND-0.0002 mg/L ND

Zinc ND-0.16 mg/L. 2.4-26 mg/Kg




Table 2-2

OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FOR
CONTAMINANTS OF OCCUPATIONAL HEALTH CONCERN
CONFIRMATORY STUDIES

FORT STORY, VIRGINIA

Page 1 of 3
ACGIH/OS OSHA/
OSHA NIOSH ACGIH HA NIOSH Route of
Contaminant PEL REL TLV STEL IDLH IP eV Exposure Symptoms of Exposure
ARSENIC 0.01 mg/m3 0.002 0.01 NA 100 mg/m3 NA INH, ING, Ulceration of nasal septum,
mg/m3 mg/m3 CON, ABS  dermatitis, gastro-intestinal
disturbances, peripheral neuropathy,
respiratory irritant,
hyperpigmentation of the skin,
CARCINOGEN.
BARIUM 0.5 mg/m3 0.5 mg/m3 0.5 mg/m3 NA 1100 NA INH, ING, Upper respiratory tract irritant;
mg/m3 CON gastroenteritis; muscle spasm; slow
pulse, extrasystoles; hypokalemia;
irritant to eyes, skin; skin burns.
BENZOIC ACID There are no occupational exposure values for this material NA ING, CON Moderately toxic by ingestion.
Mild irritant to eyes and mucus
membranes. Used as a food
preservative, not to exceed 0.1%.
CADMIUM 0.005 mg/m3 Carcinogen 0.01 NA 50 mg/m3 NA IHN, ING Pulmonary edema, dyspnea, cough,
(lowest mg/m3 chest tightness, pain, headache;
possible) chills, muscle aches; nausea,
vomiting, diarrhea; emphysema,
mild anemia; CARCINOGEN.
CARBON DISULFIDE 4 ppm 1 ppm 10 ppm 12 ppm 500 ppm 10.08 INH, ING, Dizziness, headache, poor sleep,
CON, ABS fatigue, nervousness, anorexia, low-

weight; psychosis; polyneuropathy:;
Parkinson-like syndrome; ocular
changes; coronary heart disease;
gastritis; kidney and liver damage;
eye and skin burns; dermatitis.




Table 2-2

OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FOR
CONTAMINANTS OF OCCUPATIONAL HEALTH CONCERN
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Page 2 of 3

ACGIH/OS OSHA/

OSHA NIOSH ACGIH HA NIOSH Route of
Contaminant PEL REL TLV STEL IDLH IP eV Exposure Symptoms of Exposure
CHROMIUM 0.1 mg/m3 0.001 0.05 NA 30 mg/m3 NA INH, ING, Respiratory system irritant, nasal
mg/m3 mg/m3 CON septum perforation; liver, kidney
damage; leukocytosis, leukopenia,
monocytosis, eosinophilia; eye
injury, conjunctivitis; skin ulcer,
sensitivity dermatitis;
CARCINOGEN.
COPPER 1 mg/m3 1 mg/m3 1 mg/m3 NA NA NA INH, ING, Irritant to nasal mucus membranes,
CON pharynx; nasal perforation; eye
irritant; metallic taste; dermatitis.
DDD AND DDE No values exist for these pesticides, see DDT
DDT 1 mg/m3 0.5 mg/m3 i mg/m3 NA NE NA INH,CON  Paresthesia tongue, lips, face;
ING, ABS tremor; apprehension; dizziness,
confusion, malaise, headache,
fatigue; convulsion; paresis hands;
vomiting; irritation to eyes and
skin; CARCINOGEN
LEAD 0.05 mg/m®  <0.1 mg/m3 0.15 NA 700 mg/m3 NA INH,ING  Weakness, lassitude, insomnia,
mg/m3 CON facial pallor; pale eyes, anorexia;

malnutrition, constipation;
abdominal pain, colic, anemia;
gingival lead line; tremors,
paralysis of the wrist and ankles;
encephalopathy; nephropathy;
irritant to eyes; hypotension.



Table 2-2

OCCUPATIONAL HEALTH EXPOSURE AND TOXICOLOGICAL PROPERTIES FOR
CONTAMINANTS OF OCCUPATIONAL HEALTH CONCERN
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA
Page 3 of 3

ACGIH/OS OSHA/

OSHA NIOSH ACGIH HA NIOSH Route of
Contaminant PEL REL TLV STEL IDLH IP eV Exposure Symptoms of Exposure
MERCURY 0.05 mg/m3  0.05 mg/m3 0.05 0.1 mg/m3 28 mg/m3 NA INH, ABS,  Cough, chest pain, dyspnea,
mg/m3 CON bronchial pneuitis; tremor,
insomnia; irritability; indecision;
headache, fatigue, weakness;
stomatitis, salivation; gastro-
intestinal disorders, anorexia, low-
weight; irritation to eyes and skin.
METHYLENE CHLORIDE 50 ppm Carcinogen 50 ppm NA 5,000 ppm 11.32 INH, ING, Fatigue, weakness, sleepiness,
(Reduce to CON light-headedness; limbs numb,
lowest tingle; nausea, irritation to eyes and
feasible) skin; CARCINOGEN.
PCB 0.5 mg/m3 0.001 0.5 mg/m3 NA 5 mg/m3 NA INH,ING,  Irritant to eyes, skin; acne-form
mg/m3 CON, ABS dermatitis; CARCINOGEN.
TOLUENE 100 ppm 100 ppm 50 ppm NA 2,000 ppm 8.82 INH, ING Fatigue, weakness, confusion,
CON, ABS euphoria, dizziness, headache,
dilated pupils, lactimation,
nervousness, muscle fatigue,
insomnia, paresthesia and
dermatitis.
ZINC (Zinc Oxide Fume) 5 mg/m3 5 mg/m3 5 mg/m3 10 mg/m3 NA NA INH Sweet, metallic taste; dry throat,

cough; chills, fever; tight chest,
dyspnea, rales, reduced pulmonary
function; headache, blurred vision;
muscle cramps, low back pain;
nausea, vomiting; fatigue, lassitude
and malaise.

INH = Inhalation
NA = Not applicable or a

ING = Ingestion ABS = Skin Absorption CON = Skin or mucous membrane contact
vailable Ca = NIOSH considered carcinogen = CNS = Central Nervous System



* Recommended Exposure Limits (RELs): These are occupational exposure recommendations
for safe 8-hour or 10-hour, time-weighted average airborne concentrations of contaminants, as
established by the National Institute for Occupational Safety and Health (NIOSH).

* Threshold Limit Values-Time Weighted Averaged (TLV-TWAs): The time-weighted average
airborne concentration of a substance, for a normal 8-hour workday and a 40-hour workweek,
to which nearly all workers may be repeatedly exposed, day after day, without adverse effect.
The TLV-TWA values are established by the American Conference of Governmental Industrial
Hygienists (ACGIH).

* Immediately Dangerous to Life or Health (IDLH): These values are maximum airborne
concentrations of substances which one could escape within 30 minutes without experiencing
escape-impairing symptoms and/or irreversible health effects.

Additional information regarding possible routes of exposure and symptoms of acute/chronic
exposure are summarized in Appendix G [Material Safety Data Sheets (CHRIS), United States
Coast Guard, 1984]. All site activities will comply with the exposure standards mandated by
OSHA and will adhere to ACGIH TLV-TWA recommendations when they are more protective of
employee health (in accordance with Paragraph 08.A.01 of the USACE EM 385-1-1).

Although the contaminants identified are potentially toxic by way of inhalation, dermal and/or eye
contact, or skin absorption, the anticipated concentrations in the work zone are mostly in the parts
per billion (ppb) or low parts per million (ppm) range. Nevertheless, personnel must be aware of
the potential chemical hazards present at the site. For this reason, personnel training will be
mandatory prior to working onsite (see Section 4.0) and a Tailgate Safety Meeting will be
conducted and documented on a daily basis. All site personnel shall sign the Tailgate Safety
Meeting Form included in Appendix C. The form shall be posted at each site at the beginning of
each work shift (see Section 11.0).

2.3.2 Physical Hazards

Physical hazards anticipated during the site work are associated with noise; heat or cold stress;
moderate military vehicle traffic; and slips, trips and falls due to site unfamiliarity and potentially
wet conditions. Entrance into confined spaces is not anticipated to be necessary during site
activities.

2.3.3 Biological Hazards

The copperhead snake is indigenous to this region of Virginia. Montgomery Watson field staff
could encounter this reptile in the wooded areas of Site 2 - Landfill 2 and adjacent properties. The
On-Site Safety Officer (OSO) will inform field staff at the daily tailgate safety meetings to be on the
lookout for this type of snake.

Poison ivy is also indigenous to this region of Virginia. This plant can cause contact dermatitis
(skin irritation). Field staff who make contact with this plant may not experience skin irritation until
12 to 48 hours after exposure. The OSO will be responsible for informing field staff of this
poisonous plant at the daily tailgate safety meeting. Where necessary, areas should be cleared
before conducting CS activities.

These biological hazards should not be a concern because the field investigations will be conducted
during the winter season.
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2.3.4 Levels of Personal Protection

Based on the levels of contaminants anticipated at Site 2 - Landfill 2, Level D protection (as
discussed in Section 6.0) will be the required level of personal protection for all site work. If action
levels are attained, personnel will be required to leave the exclusion zone and notify the Project
Safety Officer (PSO), Montgomery Watson and USACE Project Managers immediately.

All site sampling locations will be clearly delineated, and the site exit/entry point will be established
upwind of site operations when possible. Atmospheric monitoring for organic vapors will be
performed continuously while personnel conduct sampling operations. All atmospheric monitoring
will follow the procedures established in Section 7.2. Sediment brought to the surface will be
monitored for the presence of organic vapors, using a photoionization detector (PID).

2.3.5 Project Personnel Requirements

Montgomery Watson personnel conducting field investigation activities at Site 2 - Landfill 2 will
include a field supervisor/on-site safety officer, and an environmental technician.

Non-Montgomery Watson personnel, including delivery personnel, Fort Story staff and transient
military trainees may be present in the areas of investigation. These personnel will not be allowed
to enter site contamination reduction or exclusion zones unless they meet the training requirements
outlined in Section 4.0 and the medical surveillance requirements outlined in Section 5.0.

24 RISK PREVENTION

This section describes the project risk prevention plan, including the definition of and reporting
procedures for accidents.

2.4.1 Risk Prevention Plan

A risk prevention plan is included in this section of the SSHP in accordance with the requirements
outlined in the USACE Safety and Health Requirements Manual, EM 385-1-1. The OSO, whose
organizational responsibilities are discussed on Section 3.0, will be accountable for reading,
understanding and following the guidelines contained in this SSHP.

¢ An initial indoctrination of all site investigation personnel, and site specific safety training, will
be accomplished during the training session conducted by the OSO, as described in Section
4.0. Site personnel will also receive a site orientation and must review and sign the Personal
Acknowledgment Form prior to initiation of work. A sample Personal Acknowledgment Form
is provided in Appendix B.

» The OSO will be responsible for controlling job site hazards and providing safe access and exit
from the site. Cones and high visibility surveyor tape will be used for traffic control and
limiting access to hazardous and restricted areas.

* A tailgate safety meeting will be conducted to discuss pertinent site safety topics at the
beginning of each shift, whenever new personnel arrive at the job site and as site conditions
change. These meetings shall be conducted by the OSO, and as a result of each meeting, a
completed Tailgate Safety Meeting Form shall be posted at the job site. A sample is found in
Appendix C.

* Emergency phone numbers for the Fire Department, ambulance service and the nearest
emergency medical clinic/hospital will be posted onsite. The fastest route to the clinic/hospital,
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along with emergency telephone numbers, are presented in Appendix D. The OSO will be the
lead person in all emergency situations.

» Entrance into confined spaces is not anticipated to be necessary during site activities. If such
activities do become necessary in the course of the investigation, the USACE PM will be
notified prior to any entry into confined space. This plan will be amended and requirements of
pertinent OSHA will be strictly adhered to by site personnel during entry into confined spaces.

* In addition to adhering to SSHP protocols to avoid the potential physical and chemical hazards
presented by survey and sampling activities, it is essential that personnel heed all Fort Story
safety precautions and rules. To ensure safe work practices and conditions, the OSO will
document instances of noncompliance with either Fort Story Safety Rules or this SSHP,
follow up on "near miss" incidents and rectify any noted safety problems. An incident is
defined as any observable human activity sufficiently complete in itself to permit references and
predictions to be made about the safety of the person performing the activity.

* All groundwater sampling locations will be outlined using surveyor tape; the site exit/entry
point will be established upwind of site operations. All atmospheric monitoring will follow the
procedures established in Section 7.2. Sediment brought to the surface will be monitored for
the presence of organic vapors, using a (PID).

* Appendix H contains a copy of the Montgomery Watson Injury and Illness Prevention
Program (IIPP). The OSO will be responsible for implementing and assessing the effectiveness
of the ITPP, and all Montgomery Watson field team members shall read and adhere to it.

Should an accident occur resulting in administered first aid, lost-time illness, fatalities,
questionable property damage or property damage of more than $1,000 to government or
contractor property, the OSO will notify the Omaha District Environmental Branch within 24 hours
of the event, shall submit Accident Investigation Report Form ENG 3394 in accordance with Army
Regulation (AR) 385-40 and Supplement 1 to that regulation, and shall investigate the cause. Any
recommended hazard control must be discussed with the PSO and meet his or her approval prior to
implementation. The Accident Investigation Report must be submitted within 2 working days. A
copy of ENG Form 3394 appears in Appendix H.

All chemical exposures or occupational injuries and illnesses will be reported and recorded.
Recordable accidents will be reported on ENG Form 3394 to the Contracting Officer or an
authorized USACE representative. The following is a detailed description of a recordable accident
as defined in AR 385-40 and USACE supplements. Recordable accidents are those accident
Classes A through C, and some types of Class D accidents, and occupational illnesses (explained
below). Only Class D accidents and occupational illnesses for which a Federal Employees
Compensation Act (FECA) claim has been sent to the Department of Labor will be considered
recordable to USACE. Class D accidents dealing with cumulative exposure occupational illnesses
(e.g., noise-induced hearing loss, asbestosis, radiation, poisoning, organic solvent exposure,
dermatosis, silicosis) will also be reported to USACE.

Class A Accident: An accident in which the resulting total cost of property damage and
personnel injuries is $500,000 or greater; or an injury or occupational illness resulting in a fatality
or permanent total disability.

Class B Accident: An accident in which the resulting total cost of property damage and

personnel injuries is $100,000 or more, but less than $500,000; or an injury or occupational illness
resulting in permanent partial disability or hospitalization of five or more personnel.
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Class C Accident: An accident in which the resulting total cost of property damage and
personnel injuries is $700 or more, but less than $100,000; or an injury or occupational illness
resulting in a lost workday case with days away from work.

Class D Accident: An accident in which the resulting total cost of property damage and
personnel injuries is less than $700; or an injury or occupational illness resulting in a lost workday
case, with days of restricted work activity, or a nonfatal case without a lost workday.

OSHA requires immediate reporting of fatal incidents, lost-time injuries, five or more people
admitted to a hospital, or damage to government or contractor property in excess of $2,000 which
occurs during performance of the contract at the project site. All other personal injuries requiring
first aid or resulting in lost time must be recorded on OSHA Form 200. Records of all site
accidents and first aid treatments will be maintained by the OSO. Additionally, records of
recordable workplace injuries and illnesses will be maintained by Montgomery for at least 5 years,
as required by OSHA.

2.4.2 Activity Hazard Analysis

The potential hazards of each site activity, discussed in Section 2.3, and the control measures to be
implemented to minimize or eliminate them, are discussed in the following sections:

Sampling Monitoring Wells: The major potential hazard associated with monitoring well
sampling is exposure to organic vapors (inhalation, splash into eyes, or skin contact). During
sampling, organic vapors will be monitored using a PID, with a provision to terminate field
activities if action levels are attained. Chemical resistant (nitrile) gloves (as part of Level D personal
protective equipment) shall be worn by site personnel when collecting water samples.

Hand Augering/Sediment Sampling: Potential hazards include exposure to organic vapors,
skin contact with contaminants, splashing into eyes, fatigue, pinch points or the hand auger, and
weather-induced stress. Due to the increased potential for skin contact with organic contaminants,
chemical resistant (nitrile) gloves (as part of Level D personal protective equipment) shall be worn
while handling sediment samples. Rubberized waders will be worn in sediment sampling locations
where entrance into surface water bodies is required. Heavy work gloves will be used along with
nitrile gloves to protect against pinch points.

Surface Water Sampling: Hazards associated with surface water sampling include potential
skin contact with contaminated surface water; splashing into eyes; slipping, tripping and falling;
drowning; and contact with biological hazards (poisonous plants and reptiles). During sampling,
personnel will use Level D protection. Rubberized waders will be worn in surface water sampling
locations where entrance into surface water bodies is required.

Heat or cold stress will be monitored, depending upon ambient conditions, as described in
Section 7.3.
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES
This section describes the organization and responsibilities of the Site 2 - Landfill 2 project team.
31 ORGANIZATION

Individuals with varying degrees of organizational responsibility for health and safety activities
during field activities include:

* Project Manager (PM)

* Project Safety Officer (PSO)

* On-Site Safety Officer (OSO)
» Field and subcontractor staff

» Site Visitors

Figure 3-1 shows the project team organization. The responsibilities of each of these individuals
are presented in the following section.

3.2 RESPONSIBILITIES OF PROJECT PERSONNEL

This section describes the specific responsibilities of each of the primary project team members.
3.2.1 Project Manager: Thomas Haynos

The PM is responsible for overseeing all of the field activities and coordinating the field team. The
management of daily field activities and the risks associated with equipment, facilities and

personnel and subcontractors is under the PM's control. The PM is specifically responsible for:

* participating in accident investigations and having responsibility for implementing
corrective actions;

» reviewing and providing input on the SSHP, in conjunction with the PSO and OSO;
* implementing health and safety policies and procedures;

* recognizing and implementing corrective measures when unsafe acts or conditions could
create an unsafe or potentially unsafe work condition;

» designating the Field Supervisor (FS) and OSO for the project and overseeing coordination
of the field activities; and

* coordinating and scheduling activities for personnel as it relates to project health and safety.
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3.2.2

Project Safety Officer: Beth Darnell

The PSO is responsible for developing, instituting, coordinating and supervising the safety and
health program for the Fort Story CS Project. The PSO's responsibilities include:

3.23

ensuring that the site-specific SSHP complies with all USACE, federal, state and local
health requirements;

coordination with the OSO on all modifications to the SSHP and providing consultation
when required;

preparing materials to be used in the training program and ensuring that the OSO is
knowledgeable of all components in the SSHP; and

conducting periodic on-site visits.

On-Site Safety Officer: Alex Tracy

The OSO is responsible for field implementation of the SSHP, and has the authority to correct and
changes site control measures and the required health and safety protection. Specific
responsibilities include:

conducting periodic safety inspections;

maintaining first aid supplies;

notifying the proper response agency in the event of any emergency;
conducting site specific employee training and tailgate safety meetings;
conducting general air monitoring and employee personal exposure monitoring;
maintaining field records;

maintaining health and safety supplies and field supplies;

acting as the field liaison for the client and visitors to the project;

assessing the needs for the different EPA levels of PPE on a daily basis;
utilizing and implementing the "buddy system" during work activities;

posting emergency phone number information (i.e., police, fire, ambulance, security,
corporate or field office);

directing medical emergency staff to the location of an injured employee;
providing on-site first aid and CPR, as required;

completing and coordinating incident reports such as near misses; potential or actual losses
involving individual, property, or both, with the assistance of the PM;
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using the authority to suspend field activities that could affect the project, employees
(including subcontractors), or community;

administering the respiratory protection program for field application, including qualitative
fit testing;

maintaining and calibrating direct reading air monitoring equipment {i.e., photoionization
detector (PID), and oxygen deficiency meter];

maintaining and controlling the decontamination process at the project; and

maintaining the field safety log books pertaining to daily job site evaluations, worksite
activities, training and accident reporting logs.

Field Staff and Subcontractor Staff

Risk control activities are an integral part of daily operations at hazardous waste sites. Since site
work activities change on a daily basis, every employee must be knowledgeable in hazard
recognition, and every effort must be taken to prevent a potential incident from occurring. Any
recognizable hazards or potential hazards should be brought to the attention of the OSO and fellow
employees in the work area. The OSO must be certified in first aid and cardiopulmonary
rescusitation (CPR). All Montgomery Watson field employees are responsible for following the
direction of the OSO and complying with these specific job requirements:

Reading this SSHP, signing the Personal Acknowledgment Form (Appendix B) and
agreeing to comply with these requirements at the project. This must be done by each field
staff employee.

Coming prepared to accomplish their tasks on a daily basis. The uses of alcohol and/or
drugs will not be tolerated on the project.

Meeting all the training and re-training requirements and medical monitoring requirements.
Utilizing the buddy system on the project.

Using the assigned PPE correctly and maintaining the equipment properly.

Inspecting equipment and project conditions prior to conducting each phase of work.
Conducting and performing hazard recognition techniques and informing the OSO of
hazards that could adversely affect the project. Field activities should cease until corrective

actions have occurred.

Refraining from activities such as chewing gum, eating, chewing tobacco, applying
cosmetics or drinking in the exclusion or contamination reduction zones.

Knowing one's physical limitations that could adversely affect the project, such as the
wearing of contact lenses with a respirator, special medical conditions or physical
limitations, (e.g. lifting). This information should be conveyed to the OSO.

3.2.5 Site Visitors

Site visitors (e.g., USACE, regulatory agency or consulting forms acting as regulatory
representatives) may visit project sites during active field operations. These visitors will likely be
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able to observe site activity from the support zone (see Section 8.4). However, there may be
occasions when such site visitors must enter the exclusion or contamination reduction zone. In
these instances, the OSO will: (1) inform the site visitor of the requirements within this SSHP;

(2) ask that the visitor review this SSHP and sign a Personal Acknowledgment Form; and

(3) require that the visitor review and sign the Tailgate Safety Meeting Form. It is the responsibility
of site visitors to assess their compliance with training and medical surveillance provisions of this
SSHP (stated in Sections 4.0 and 5.0). The OSO will escort site visitors while they remain in site
exclusion or contamination reduction zones.

The OSO will notify the PSO if any site visitors insist on entering site exclusion or contamination

reductions zones without meeting the requirements of this SSHP. The USACE PM will also be
notified of any such event.
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4.0 PERSONNEL TRAINING

To ensure that all site personnel understand the hazards associated with site operations, the Project
Safety Officer (PSO) will design and implement a training program. The On-Site Safety Officer
(OSO) shall ensure that all personnel have received the required training for those tasks they are
assigned to perform prior to working onsite. The OSO shall train new employees and visitors on
all safety techniques and personal protective equipment (PPE). Additionally, all site personnel will
meet the Occupational Safety and Health Administration (OSHA) training requirements specified in
29 CFR 190.120 which include 40 hours of initial off-site health and safety training, three days of
supervised field work and 8 hours of refresher training annually. Additionally, the OSO shall
receive 8 hours of off-site instruction on the management of health and safety during hazardous
waste operations. Occasional site workers may substitute 24 hours of initial instruction and 1 day
of supervised field work.

The following outline is to be used by the OSO or PSO for training personnel that will work onsite
during the Fort Story CS project.

General Field Safety Techniques
* Responsibilities
*  Medical program
* Site work zones
e Vehicles (cars, trucks, boats, etc.)
*  Operation
* Site air monitoring
» Potential hazardous contaminants present at Landfill 2
* Chemical/physical hazards at specific site (toxicity, symptomology)
» Contingency and response
» Use of field equipment and supplies
*  Work tools
* Sampling equipment
* Monitoring equipment
* Site control and security
* Buddy system
* Hand signals
*  Work limitations

e Weather
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» Fatigue
* Heat stress and stroke
* Cold Stress
* Hours of work
Personal Protective Equipment and Clothing
* General
* Availability
» Hearing protective devices
* Personal protection for Level D
» Limitations of clothing and equipment
* Decontamination of clothing and equipment
* Disposal of contaminated clothing and equipment
Site Review
* Site maps
* Pertinent site history information
» Safety information
Emergency Assistance
* Transportation
» Cardiopulmonary resuscitation/First-aid

* Availability of emergency services
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Sampling Techniques
* Hazards of sampling
The OSO shall maintain a file of completed personal acknowledgments (see Appendix B). Each site
worker must sign and date this document acknowledging that he or she has read and understood
this SSHP and attended the requisite training. Copies of completed personal acknowledgments will
be submitted to the USACE PM upon request.

The OSO must conduct a tailgate safety meeting at the beginning of each shift, whenever new
personne] arrive at the site and as site conditions change.
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5.0 MEDICAL SURVEILLANCE PROGRAM

The establishment of a medical surveillance program is essential for the protection of site
personnel. The purpose of the program is threefold:

» to establish a baseline picture of health against which future changes can be measured;

+ to identify any underlying illnesses or conditions that might be aggravated by chemical
exposures or job activities (e.g., use of respiratory protective equipment); and

» to allow recognition of any abnormalities at the earliest opportunity so that corrective
measures can be implemented.

51 MEDICAL SCREENING AND HEALTH SURVEILLANCE

All on-site personnel will have an initial baseline medical examination, as described in Appendix E,
prior to mobilization. If 1 year has elapsed since an initial exam, an updated medical history and
examination will be required. All subcontractor personnel also will be subject to the medical
examination requirements.

5.2 EMERGENCY MEDICAL ASSISTANCE AND FIRST AID EQUIPMENT

Prior to work start-up, an emergency medical assistance network will be established. The fire
department, ambulance service, and clinic or hospital emergency room will be identified (see
Appendix D. A vehicle shall be available onsite during all work activities to transport injured
personnel to the identified emergency medical facilities.

The OSO will be certified to render first aid and cardiopulmonary resuscitation (CPR) prior to the
initiation of field activities. A first aid kit will be available at the site for use by trained personnel.
The first aid kit shall include appropriate barriers for protection against blood-borne pathogens.

An adequate supply of fresh water or a portable emergency eye wash will be available at each work
site.
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6.0 PERSONAL PROTECTIVE EQUIPMENT
Personal protective equipment (PPE) will be required during the course of the field work at Site 2 -
Landfill 2. Selection of equipment will be based primarily on hazard assessment data and work task
requirements as presented in Section 7.0 (Health Hazard Assessment).
Based upon the site history and previous analytical/sampling results, the appropriate level of
protection for all sampling activities is Level D. No provisions are made in Section 7.2 (Air
Monitoring) for upgrading the level of protection to Level C based upon ambient levels of volatile
organic contaminants. If action levels requiring upgrade to Level C are attained, field activities
should be stopped immediately and appropriate personnel notified. Action levels requiring
termination of field activities are discussed in Section 7.0.
Activities at the site can be broken into several categories:

* Nonintrusive activities

* Intrusive sampling activities
Non-intrusive activities include staking out sample locations and noting the position of sample
points for placement on the site map. These activities will be performed by Montgomery Watson
field personnel, all of whom have completed 40-hour Occupational Safety and Health
Administration (OSHA) training.
Intrusive activities include situations where hand augers are used for the collection of
sediment samples. Intrusive activities also include groundwater development, purging and
sampling activities.
6.1 LEVEL D PERSONAL PROTECTIVE EQUIPMENT

Level D protection, as defined for this project, reflects requirements for all personnel who are
present on the site.

Level D personal protective equipment includes:

» Steel shank boots, leather or chemical-resistance (Neoprene or PVC), equipped with steel
toe supports

* Dedicated work clothing, including long pants and a long-sleeved shirt (Tyvek coveralls
may be used as a dedicated work uniform)

e Hardhat, when overhead hazards exist
* Gloves (outer), chemical-resistant, nitrile or leather outer gloves/nitrile inner gloves
* Gloves (inner), surgical or nitrile

* Eye protection, such as face shields, goggles or safety glasses



7.0 HEALTH HAZARD ASSESSMENT

A health hazard assessment is essential for determination of hazard control measures that must be
implemented during the site investigation. This assessment involves characterization of the
chemical, physical and other safety hazards at the site. Hazard assessment begins during project
planning and continues through the course of field activities.

7.1 SITE AREA SURVEY

The OSO shall conduct a site survey to locate potential hazards and to determine appropriate control
measures prior to initiation of work activities at the site.

7.2 AIR MONITORING

The main objective of atmospheric monitoring is to assess the inhalation hazards to which site
personnel may be exposed. During specific sampling activities, sites will be monitored for
potentially hazardous airborne contaminants or physical hazards using the following
instrumentation:

* A photoionization detector (PID) equipped with a 10.2 electron-volt (eV) probe (OVM
580B or equivalent) will be used to detect hydrocarbon vapors. The PID will be calibrated
with the manufacturer's calibration gas.

* Dust monitoring will not be conducted, as the sediments are moist and will prevent the
metals and pesticides from posing an inhalation hazard.

7.2.1 Equipment Calibration and Maintenance

To help ensure that air monitoring devices are operating properly and that air measurement data are
representative of actual site conditions, Montgomery Watson has instituted a comprehensive
program of field inspection and calibration for air monitoring devices. This program is based on
vendor specifications and procedures and site-specific considerations.

Each device will be carefully inspected each moming prior to its use in the field that day. This
inspection is intended to identify any major problems with the device, such as broken or missing
pieces, low battery levels, or broken seals. The PID will be calibrated in the field at a minimum of
twice during each day of use: once in the morning, prior to using the device, and again at the
conclusion of a day's field activities. If possible, a midday calibration check will also be
performed.

7.2.2 Action Levels

Montgomery Watson personnel will continuously monitor the levels of airborne organic vapors in
the breathing zones of site personnel during sampling activities. The decision to stop field activities
will be based on the PID readings. Action levels for terminating work at Site 2 - Landfill 2 are
provided in Table 7-1. Montgomery Watson's rationale for selection of these action levels is based
upon the following: all site tasks are considered to be "Level D" tasks because significant PID
readings (i.e., readings that would correspond to a Level C upgrade) are not anticipated in the
worker breathing zones during these activities. Field work may continue in Level D protection until
those action levels cited in Table 7-1 are attained in worker breathing zones during site activities.
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Table 7-1

ACTION LEVELS FOR EVACUATING THE SITE
CONFIRMATORY STUDIES
FORT STORY, VIRGINIA

Monitoring
Site Equipment Action Level Action
Site 2 - Landfill 2 PID, 10.2 eV Probe 4 ppm over a period of  Collect Carbon Disulfide

15 minutes Draeger Tube 2 Sample

PID, 10.2 eV Probe 7.5 ppm Evacuate Site

or

Carbon Disulfide Any Detection Evacuate Site

Draeger Tube 2

Combustible Gas > 10% LEL Evacuate Site

Indicator
or
< 20% Oy > 23.5% Evacuate Site

LEL = Lower Exposure Limit

a = Draeger Table Order No. 0-04, CH 26001



The Level D tasks (1) are conducted at a distance, outside the site boundaries; (2) present limited
exposure potential, such as groundwater sampling; or (3) are on-site activities which are strictly
monitored via PID, as delineated in Table 7-1. Noticeable PID readings in field personnel breathing
zones are not anticipated during these activities, although PID monitoring will be done during all
tasks, exclusive of surveying.

Action levels shown in Table 7-1 are based upon estimations of the worst-case constituents
expected. The values shown in Table 7-1 represent conservative levels for ensuring worker health
and safety.

PID readings will be recorded in a safety log book, by the OSO or his designee, at 30-minute
intervals. Personal protective clothing and associated equipment, as they relate to Level D are
discussed in Section 6.0.

7.2.3 Description of Air Monitoring Equipment

Photoionization Detector: The work site shall be periodically monitored for organic vapors
with a PID as discussed in Section 7.2.2. If an HNu™ PID is used, it will be equipped with a 10.2
eV probe. The HNu™ or other PID will be calibrated daily and operated in the [x 1 parts per
million (ppm)] range. Organic vapor levels will be measured upwind of the sites to determine
background readings. Readings will be taken in the breathing zone of site workers (4 to 6 feet
above the ground). The action levels that require stopping work pending further assessment are
presented in Table 7-1. All readings shown in these tables are constant readings measured over a
period of 15 minutes. If a sustained PID reading of 4 ppm is measured, a Draeger tube for carbon
disulfide wil be collected. If the Draeger tube is negative, work may continue until a reading of 7.5
ppm is obtained. If the PID result is 7.5 ppm or the Draeger result for carbon disulfide is positive,
work will cease, and the site will be evacuated. The USACE TM will be advised of any conditions
that require personnel to cease work temporarily.

Combustible Gas Indicator (CGI) Readings: CGI readings greater than 10 percent of the
lower explosive limit (LEL), taken approximately 1 to 2 feet above a given monitoring well, shall
cause field activities to be suspended until the CGI reading is reduced to less than 10 percent of the
LEL. Although work will be conducted in the ambient environment and no change in oxygen
concentration is expected, oxygen indicator readings less than 20 percent or greater than 23.5
percent will also be cause to suspend site work. CGI readings will be recorded in the safety log
book by the OSO or his or her designee at 30-minute intervals.

7.3 COLD STRESS

The field activities for Site 2 - Landfill 2 may be conducted in temperatures below 40°F. Dry
clothing of sufficient insulating ability will be a requirement to conduct field work. Low body
temperatures may pose a hazard to sampling activities because they often induce a reduction in
mental alertness and rational decision making, and in extreme cases, loss of consciousness. The
most important aspect of life-threatening hypothermia is the drop in the deep core temperature of
the body. Workers should be protected from cold so body deep core temperature does not drop
below 96.8CF. Wind chill is an important factor in assessing the cooling power of the work
environment. Table 7-2 illustrates wind-chill factors and the health dangers associated with cold
temperatures and wind chill.



Table 7-2

WIND CHILL FACTORS AND HEALTH DANGERS
CONFIRMATORY STUDIES
FORT STORY, VIRIGNIA

Actual Temperature Reading (°F)

Estimated 50 40 30 20 10 0 -10 20 -30 40 -50 -60
Wind Speed
(in mph)
Equivalent Chill Temperature (°F)

calm 50 40 30 20 10 0 -10 -30 40 50 -60
5 48 37 27 16 6 -5 -15 -36 47 -57 -68
10 40 28 16 4 9 -24 -33 46  -58 -70 | -83 -95
15 36 22 9 -5 -18 | -32 45 58 712 -85 99 -112
20 32 18 4 -10 -25 -39 -53 -82 9 -110 -121
25 30 16 0 -15 29 44 -59 74 -8 -14 -118 -133
30 28 13 -2 -18 -33 48 -63 79 94 109 -125 -140
35 27 i1 4 -20 -35 51 -67 82 98 -113 -129 -145
40 24 10 -6 -21 -37 -53 -69 -85  -100 -116 -132 -148

LITTLE DANGER INCREASING GREAT DANGER

In <hr with dry skin. DANGER Danger Flesh may freeze within 30 seconds

Maximum danger of false from freezing of

sense of security exposed flesh within

one minute

Trenchfoot and immersion foot may occur at any point on this chart.




At air temperatures of 35.60F or less, any worker whose clothing becomes wet shall be
immediately provided a change of clothing and be treated for hypothermia. Provisions for
additional total body protection are required if work is performed in an environment at or below

39.20F.

If work is performed continuously in the cold at an equivalent chill temperature (ECT) or below

19.4F, heated warming shelters will be made available nearby. Workers will be encouraged to
visit these shelters, and the frequency and duration of these visits will depend on the severity of the
work environment. Any worker exhibiting signs of heavy shivering, frostnip, the feeling of
excessive fatigue, drowsiness, irritability, or euphoria should be considered an immediate
candidate for return to the heated shelter. When entering the shelter, the outer layer of clothing
should be removed and the remainder of the clothing loosened to permit sweat evaporation or a
change of dry work clothing. If necessary, workers should be given warm sweet drinks to

prevent dehydration. Coffee should be avoided as a beverage because it acts as a diuretic and
restricts circulation.

7.4 HEAT STRESS MONITORING

Although it is not anticipated that field work will be conducted during periods of hot weather, the
following section is provided as a reference. The stress of working in a hot environment can cause
a variety of illnesses including heat exhaustion or heat stroke; the latter of which may be fatal. The
use of personal protective equipment can significantly increase the amount of heat stress on field
personnel. To reduce or prevent heat stress, frequent rest periods and controlled beverage
consumption to replace body fluids and salts may be required.

Additionally, quantitative physiological monitoring for heat stress may be conducted. Physiological
monitoring for heat stress includes heart rate as a primary indicator and oral temperature as a
secondary indicator. The frequency of monitoring depends on the ambient temperature and the
level of protection used onsite. To determine the initial monitoring frequency, after a work period
of moderate exertion, the following information is pertinent:

Adjusted Temperature* Level D
900°F or above after 45 minutes
87.5 to 909F after 60 minutes
82.5 to 87.59F after 90 minutes
77.5 to 82.59F after 120 minutes
72.5 to 77.59F after 150 minutes

*Adjusted air temperature (OF) = observed temperature + (13 x % sunshine)

Air temperature is measured with the thermometer bulb shielded from radiant heat. The percent
sunshine in the computation of adjusted air temperature is the time the sun is covered by clouds
thick enough to produce a shadow (100 percent = no cloud cover and a sharp, distinct shadow;
zero percent = no shadows).

The following procedures and action levels are to be used for the physiological monitoring of
heat stress:

Heart rate: Count the radial pulse during 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
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the next work cycle by one-third and keep the rest period the same. If the heart rate exceeds 110
beats per minute at the next rest period, shorten the following work cycle by another one-third and
also monitor oral temperature.

Oral temperature: Use a clinical thermometer (3 minutes under the tongue) to measure the oral
temperature at the end of the work period (before drinking). If oral temperature exceeds 99.6CF,
shorten the next work cycle by one-third without changing the rest period. If oral temperature

exceeds 99.6CF at the beginning of the next rest period, shorten the following work cycle by
one-third.

Personnel shall be trained to recognize the symptoms of heat stress and to take the appropriate
action upon recognition of heat-related ailments. Even through physiological monitoring is not
always necessary, it is essential that personnel understand the significance of heat stress and
its recognition.

Some of the symptoms that indicate heat exhaustion are:

* Clammy skin *  Weakness, fatigue
* Confusion * Light-headedness
e Slurred speech * Fainting

e Rapid pulse * Nausea (vomiting)

If these conditions are noted, the following steps should be performed:
* Remove the victim to a cool and uncontaminated area.
* Remove protective clothing.
¢ Give water to drink, if conscious.
* Allow to rest.

Symptoms that indicate heat stroke include:

» Staggering gait *  Mental confusion
* Convulsions * Hot skin, temperature rise (yet may feel
chilled)

¢ Unconsciousness
* Incoherent, delirious
If heat stroke conditions are noted, immediately perform the following steps:
* Remove the victim to a cool, uncontaminated area.
* Cool the victim, whole body, with water, compresses and/or rapid fanning.

¢ Give water to drink, if conscious.

7-4



» Transport the victim to a medical facility for further cooling and monitoring of body
functions. HEAT STROKE IS A MEDICAL EMERGENCY.

1.5 NOISE MONITORING

Because the use of heavy equipment is not anticipated, noise monitoring will not be required.
Activities at Fort Story are not anticipated to result in excessive noise exposure.
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8.0 SITE CONTROL PROCEDURES

Site control procedures require a premobilization meeting, site characterization, initial entry
procedures, the establishment of a regulated area and designated work zones, an evacuation
protocol and site security.

8.1 PREMOBILIZATION MEETING

All employees involved in the Fort Story Confirmatory Studies (CS) project will be involved in a
premobilization meeting conducted by the Montgomery Watson On-Site Safety Officer (OSO).
This meeting will describe the project plan to be used for the site, ensure that all involved parties
understand the health and safety requirements, discuss site-specific health and safety concerns, and
recognize potential or existing health or safety risks. Fort Story personnel will have been requested
to provide any site-specific health and safety information concerning the area to be investigated
well in advance of any field effort.

8.2 SITE CHARACTERIZATION AND INITIAL ENTRY PROCEDURES

The Project Safety Officer (PSO) will develop a preliminary personal protective equipment (PPE)
selection prior to mobilization to Site 2 - Landfill 2. Once on site, the PSO and/or OSO will
evaluate the work conditions and select PPE controls to protect the workers. After this evaluation,
the OSO and/or PSO will decide whether it is necessary to upgrade or downgrade the preliminary
PPE levels of protection. If PPE upgrade would be required, the OSO will stop field activities and
contact the PSO and USACE PM. Once workers arrive onsite, the physical ambient conditions will
be evaluated during field activities and background, and worker breathing-zone concentrations will
be recorded in the safety field log book. These data will be collected by using direct reading air
monitoring instruments and will be used to make critical path decisions regarding changes in levels
of PPE.

Prior to mobilization, existing site characteristic information will be used for preplanning purposes.
This information will allow the PM, PSO and OSO to coordinate specific job tasks, and preplan
site accessibility and mobilization for vehicles. The evaluation of background information on
chemical and physical hazards at Site 2 - Landfill 2 will allow the PSO to preplan the necessary
control measures to be instituted at the sites. Other information such as wind speed, wind
direction, and site hazards will provide useful information for the preparation of the emergency
response plan.

8.3 REGULATED AREAS
To minimize the transfer of potential hazardous substances from each site, contamination control
procedures are needed. Two general methods will be used: establishing site work zones, such as
Exclusion, Contamination Reduction and Support zones. The sites must be controlled to reduce the
possibility of (1) exposure to any contaminants present and (2) their transport by personnel or
equipment from the site. The possibility of exposure or translocation of substances will be reduced
or eliminated in a number of ways, including:

* setting up physical barriers to exclude unnecessary personnel from the general area;

* minimizing the number of personnel onsite consistent with effective operations;

» establishing work zones around each sampling location;

» establishing control points to regulate access to work zones; and
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* implementing appropriate decontamination procedures.

Safety procedures for preventing or reducing the migration of contamination require the delineation
of zones on the site where prescribed operations occur. Movement of personnel and equipment
between zones and to the site will be limited by access control points. Site work zones will be
established after confirming the appropriate level of personal protection for site entry and
determining the general wind direction. Two contiguous zones are required for Level D operations
(Figure 8-1). The site will be outlined with surveyor tape to define the work area and to identify the
entry and exit point.

Personnel onsite will use the "buddy system” and will maintain communication or visual contact
between team members at all times.

8.4 LEVEL D WORK ZONES

Level D operations require only the following two zones:
Zone 1: Exclusion Zone (with a designated decontamination area)
Zone 2: Support Zone

Zone 1: Exclusion Zone

The exclusion zone, "hot," or work zone, is the area where contamination or potential
contamination could exist. The degree of contamination is expected to be low during Level D
activities; therefore, decontamination will take place at a designated area along the perimeter of the
exclusion zone. All personnel entering the exclusion zone must wear prescribed Level D protection
(see Section 6.1). In addition, all personnel and sampling equipment must be decontaminated in the
designated area prior to leaving the zone (see Sections 9.1 and 9.2 for decontamination
procedures).

The outer boundary of the work zone will be established by visually surveying the site and
determining the distances needed to prevent fire or an explosion from affecting personnel outside
the zone, the potential for contaminants to be blown from the area, and the physical area necessary
to conduct site operations. The area will be of sufficient size to include on-site vehicles, equipment
and decontamination equipment. Once the exclusion zone boundary has been determined, it shall
be defined with continuous red surveyor's tape. During subsequent site operations, the boundary
may be modified and adjusted by the OSO as more information becomes available.

Only personnel who have been trained and who don the prescribed Level D protection will be
permitted to enter the exclusion zone.
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Zone 2: Support Zone

The support zone, the outermost part of the site, is considered a noncontaminated, or clean, area.
Normal work clothes are appropriate within this zone.

8.5

SITE SECURITY

Only authorized personnel will enter regulated areas associated with the field activities. The PSO,
in consultation with the OSO, will establish the bounds of the regulated areas. The following
measures will be taken to ensure site security:

All workers entering the regulated areas will be subject to the provisions of this SSHP. The
OSO will have the responsibility and authority to enforce this requirement.

All workers entering the contamination reduction zone or the exclusion zone will have the
appropriate training, personal protective and respiratory protection and will be enrolled in
an established medical surveillance program.

The OSO will maintain a Site Visitor’s Logbook, located in the support zone.

The overall security at Fort Story will be maintained by installation personnel, including
military police. The OSO will assist Fort Story personnel in maintaining security at the site
during non-working hours by securing the site prior to leaving at the end of a working day.
All equipment and supplies will be secured or stored in locked facilities.

To maintain security at each investigation site during working hours, the OSO will:

control all sites entrances/exits through the support zone;

establish a personnel identification system, including limitations to an individual's
approved activities;

be responsible for enforcing entry/exit requirements;
use temporary fencing around the perimeter of the support zone, as necessary;

post warning signs around the perimeter of the support zone, should the utilization of
temporary fencing not be feasible; and

enforce visitor protocols.
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9.0 DECONTAMINATION PROCEDURES

Establishment of decontamination procedures for personnel and equipment is necessary to control
the spread of contamination and to protect field personnel. Personnel participating in the site
investigation may become contaminated in a number of ways, including:

* contacting vapors, gases, mists or particulates in the air; and
* being splashed by materials while collecting water samples or handling soil samples.
9.1 LEVEL D DECONTAMINATION PROCEDURES

Site investigation activities will be conducted in Level D protection unless criteria for upgrading,
such as significant concentrations of organic vapors, as presented in Table 7-1, are measured
during field activities. Personnel and equipment will be decontaminated upon leaving the exclusion
zone. This decontamination practice will consist of the following:

» A contamination reduction zone (CRZ) will be located between the exclusion zone and the
support zone or at the hotline, the barrier between the exclusion zone and support zone.
When exiting the exclusion zone, personnel will doff overboots, chemical resistant boots,
coveralls, and outer gloves only at the specified decontamination station.

» Personnel shall be instructed in proper decontamination technique. This entails removal of
protective clothing in an “inside-out” manner. Removal of contaminants from clothing or
equipment by blowing, shaking or any other means that may disperse material into the air is
prohibited.

» All personal protective clothing that has been removed shall remain at the decontamination
station. At the conclusion of work in a site exclusion zone, all protective equipment must be
placed in plastic bags pending disposal or transfer offsite.

* Personnel will not be permitted to exit the regulated work area until contaminated clothing
and equipment have been removed and employees have washed their hands and face
(optional) with soap and water.

» All employees will wash their hands and face (optional) with soap and water before eating,
drinking, smoking, or applying cosmetics. These activities will be restricted to the
designated rest area(s) in the support zone.

9.2 EQUIPMENT DECONTAMINATION AND DISPOSAL OF
CONTAMINATED MATERIALS

Before use, all sampling equipment shall be decontaminated by steam cleaning or alternatively by
using Liquinox or the equivalent, followed by a tap water rinse, a 10-percent normal propanol (n-
propanol) (pesticide quality) rinse, and a triple deionized water rinse. Personnel involved with
preparing the 10-percent decontamination solution of n-propanol will use butyl rubber gloves in
place of the standard nitrile gloves.
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The following decontamination procedures will be observed:

*  Water Level Sensor Liquinox wash, tap water rinse, 10 percent n-propanol rinse,
and triple deionized water rinse between each use.

» Stainless Steel Bowl], Liquinox wash, tap water rinse, 10 percent n-propanol rinse,
Spoon and Spatula and triple deionized water rinse between each use.

* Bailer, Surface Water Liquinox wash, tap water rinse, 10 percent n-propanol rinse,
Sampling Vessel and triple deionized water rinse between each use.

e Peristaltic Pump Incidental decontamination only. Liquinox wash, tap water

rinse, 10 percent n-propanol rinse, and triple deionized water
rinse between each incident.

* Auger Liquinox wash, tap water rinse, 10 percent n-propanol rinse,
and triple deionized water rinse between each use.

During non-aqueous phase liquid (NAPL) sampling, an acetone rinse may be needed to remove
any NAPL that has adhered to the sampling device. After acetone rinse, the sampling device will
then be additionally subjected to standard decontamination procedure consisting of Liquinox wash,
tap water rinse, isopropanol rinse and triple deionized water rinse.

All materials and equipment used for decontamination must be disposed of properly. Disposable
clothing, tools, buckets, brushes and all other equipment that is contaminated will be secured in
appropriate Department of Transportation (DOT) specification 55-gallon drums or other containers
and properly labeled. Contaminated wash water solutions shall be transferred into 55-gallon drums
for storage.

Purge water will be collected in properly labeled, DOT-approved 55-gallon drums. The drums will
be placed on wooden pallets and secured with metal bandings. Drum labeling shall include type of
material contained, site number and location, well number, Montgomery Watson’s name and
telephone number, and date. Upon completion of each field event, all of the drums containing
development water demonstrated to be contaminated will be transported from the collection sites to
the central staging location designated by the Remedial Project Manager (RPM).

In the event that the contents of any of the media are determined to be hazardous, groundwater,
wash and rinse solutions or contaminated equipment must be transported under Uniform
Hazardous Waste manifest by a registered hazardous waste transporter to a Resource Conservation
and Recovery Act (RCRA) permitted treatment, storage or disposal facility. Fort Story will be
responsible for proper manifesting and disposal of hazardous wastes.

9.3 DECONTAMINATION DURING MEDICAL EMERGENCIES

If prompt life-saving first aid and/or medical treatment is required, decontamination procedures
should not be observed. On-site personnel will accompany contaminated victims to the medical
facility to advise on matters involving decontamination.

Life-saving care shall be instituted immediately without considering decontamination. The outer
garments can be removed if they do not cause delays, interfere with treatment or aggravate the
problem. Respiratory equipment must always be removed. Chemical-resistant clothing can be cut
away. If the outer contaminated garments cannot be safely removed, the individual shall be
wrapped in plastic, rubber or blankets to help prevent contaminating the inside of ambulances
and/or medical personnel. Outer garments are then removed at the medical facility. No attempt will
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be made to wash or rinse the victim, unless it is known that the individual has been contaminated
with an extremely toxic or corrosive material that could also cause severe injury or loss of life. For
minor medical problems or injuries, the normal decontamination procedure will be followed.

Heat-related illnesses range from heat fatigue to heat stroke. Heat stroke requires prompt treatment
to prevent irreversible damage or death. Protective clothing must be promptly removed. Less
serious forms of heat stress also require prompt attention. Unless the victim is obviously
contaminated, decontamination should be omitted or minimized and treatment begun immediately.

Exposure to chemicals can be divided into two categories:
* Injuries from direct contact, such as acid burns or inhalation of toxic chemicals
* Potential injury due to gross contamination on clothing or equipment

For inhalation exposure cases, treatment can only be performed by a qualified physician. If the
contaminant is on the skin or in the eyes, immediate measures can be taken onsite to counteract the
substance’s effect. First aid treatment consists of flooding the affected area with copious amounts
of water. The OSO must ensure that an adequate supply of running water or a portable emergency
eyewash is available onsite.

When protective clothing is grossly contaminated, contaminants can possibly be transferred to
treatment personnel and cause an exposure. Unless severe medical problems have occurred
simultaneously with personnel contamination, the protective clothing should be removed carefully.



10.0

EMERGENCY RESPONSE PLAN

It is the objective of this SSHP to minimize chemical/physical hazards and operational mishaps.
The following guidelines should be followed to allow site personnel to respond to emergency
situations in a calm, reasonable manner:

Prior to start up of field operations, an emergency medical assistance network will be
established. The fire department, ambulance service and hospital with an emergency
room are identified in Appendix D. A vehicle shall be available onsite during all work
activities to transport injured personnel! to the identified emergency medical facilities.

Telephone numbers and locations (including the fastest routes) of the emergency room
facilities shall be posted at each site.

The On-Site Safety Officer (OSO) will be the lead person in all emergency situations.

The OSO will be certified to render first-aid and cardiopulmonary resuscitation (CPR)
prior to initiation of field activities. A first-aid kit shall be available at the site. An
adequate supply of fresh water or a portable emergency eye wash will be available at
each work area.

Site personnel will be trained in emergency procedures during the personnel training
session described in Section 4.0.

Evacuation routes from each specific sampling area will be established by the OSO, and
communicated to all personnel during the Tailgate Safety Meeting conducted before
each work shift (see Appendix C for Tailgate Safety Meeting agenda).

A means of determining wind direction (e.g., wind sock or survey’s ribbon) will be set
up in the vicinity of the Contamination Reduction Zone.

The OSO, or the supervisor in the exclusion zone, shall carry a compressed air horn. In
the event of fire, hazardous substance spill, vapor release, or other hazardous event,
three short blasts will signal all personnel to evacuate the site. All personnel evacuating
the exclusion zone will proceed to a predetermined upwind location, where the OSO
will conduct a head count and provide further instructions.

The OSO is responsible for ensuring that all site personnel understand any existing Fort
Story emergency signals or procedures.

Contingency Plan: In the event of an unexpected continuous vapor release (e.g., greater
than 25 meter units on a PID for longer than 15 minutes) or an intense instantaneous
release, fire, or explosion, all work will cease and the exclusion zone will be evacuated.
Two fire extinguishers will be available at each site and located in field vehicles for use
in response to fire emergencies.
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11.0 HEALTH AND SAFETY PROGRAM DOCUMENTATION

Health and Safety Program documentation for the Fort Story Confirmatory Studies (CS) project
will consist of the following:

Site Safety Plan: All site work will be performed in accordance with the provisions
stated in this SSHP.

Site Visitor’s Log: The On-Site Safety Officer (OSO) will maintain a Visitor’s Log for
the duration of the site investigation.

On-Site Safety Officer’s Daily Log: The OSO will maintain a daily log that includes
pertinent observations, including direct-read instrumentation monitoring results and
revised SSHP procedures (and their justification).

Personne! Training Documentation: The OSO will maintain documentation that each site
worker has successfully completed this training program. Each site worker must sign
and date a Personal Acknowledgment Form (Appendix B) stating that they have read
and understood this SSHP and attended the requisite training.

Tailgate Safety Meeting Documentation: The OSO will conduct Tailgate Safety
Meetings at least once daily. These meeting must be documented in writing, signed by
the attendees at each meeting, and posted at the site. A file of Tailgate Safety Meeting
forms will be kept by the OSO. As discussed in Sections 2.0 and 3.0, the OSO will
conduct the Tailgate Safety Meeting at the beginning of each shift, whenever personnel
arrive at the site, as conditions change or otherwise, as needed.



12.0 GENERAL SITE SAFETY REQUIREMENTS
This section presents a list of general site safety practices.
The following practices are expressly forbidden during on-site investigations.

* Smoking, eating, drinking, or chewing tobacco while in the exclusion zone or any
potentially contaminated area;

* Ignition of flammable materials in the work zone. (To avoid ignition sources onsite,
equipment should be bonded and grounded, and sparkproof and explosion-resistant, as
appropriate.);

* Contact with potentially contaminated substances. (To minimize contact with potentially-
contaminated substances, site personnel should avoid walking through puddles or pools of
liquid, contacting contaminated soil, or placing equipment on contaminated soil.); and

* Performance of tasks in the exclusion zone individually (Personnel shall work using the
“buddy system” at all times.).

Personnel should adhere to the following prudent guidelines when working onsite:

* Personnel must be continually aware of their surroundings and assess constantly the
chemical/physical hazards that are present.

* Personnel in the exclusion zone shall be limited to the minimum number necessary to
perform work tasks in a safe and efficient manner.

* Team members will be familiar with the physical characteristics of each investigation site,
including wind direction, site access, location of communication devices and safety
equipment.

* Prior to drilling activities, the location of overhead power lines and underground utilities
must be established.

Team members will be familiar with these emergency hand signals:

Hand gripping throat: “Respirator problems, can’t breath!”
Grip team member’s wrist or place both “Leave site immediately, no debate!”
hands around waist:

Thumbs up: “OK, I’'m alright, I understand.”
Thumbs down: “No, negative.”

Hand on face: “Put on Respirator.”
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APPENDIX B
PERSONAL ACKNOWLEDGMENT

As a component of the Site Safety and Health Plan (SSHP) designed to provide personnel safety
during the Confirmatory Studies to be performed at Landfill 2 at Fort Story, Virginia, you are
required to read and understand the SSHP. When you have fulfilled this requirement, please sign

and date this personal acknowledgment.

Signature Name (Printed)

Date
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APPENDIX B
PERSONAL ACKNOWLEDGMENT

As a component of the Site Safety and Health Plan (SSHP) designed to provide personnel safety
during the Confirmatory Studies to be performed at Landfill 2 at Fort Story, Virginia, you are
required to read and understand the SSHP. When you have fulfilled this requirement, please sign
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Signature Name (Printed)

Date
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APPENDIX C
TAILGATE SAFETY MEETING FORM

Date; Time: Job Number:

Client: U.S. Army Corps of Engineers Site Location: Landfill 2, Fort Story,
Virginia

Scope of Work:

Safety Topics Presented

Protective Clothing/Equipment:

Chemical Hazards:

Physical Hazards:

Special Equipment:

Other:




Emergency Procedures:

Hospital: Phone: Ambulance Phone:

Hospital Address and Route:
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APPENDIX D
EMERGENCY ASSISTANCE INFORMATION

Alex Tracy, Montgomery Watson (703) 478-3400 (08:30-17.30 EST)
On-Site Safety Officer (703) 707-0116 (After Hours)
Thomas Haynos, Montgomery Watson (703) 478-3400 (08:30-17:30 EST)
Project Safety Manager (301) 897-5970 (After Hours)
Beth Darnell, Montgomery Watson (714) 222-1844 (08:30-17:30 EST)
Project Safety Officer (714) 454-0636 (After Hours)
John Palensky, USACE Technical Manager (402) 221-7177 (08:15-17:15EST)
Fire Department, Police, Ambulance 911
and Rescue
Ambulance (Fort Story) (804) 422-7141
U.S. Coast Guard (804) 484-8192
Poison Control Center (804) 489-5288
Norfolk/Virginia Beach

Virginia Beach General Hospital (804) 481-8000 (Information)

1060 First Colonial Road

Virginia Beach

Directions from Fort Story: Exit Fort Story on Shore Drive; proceed to Great Neck
Road (turn left); at First Colonial Drive turn right. Anticipate a 10-15 minute drive from
Fort Story to hospital). See Figure C-1.



CHESAPEAKE BAY

Fort Story Military
Reservation N
Shore Drive
Approximate
Landfill 2
Seashore State Park
Virginia Beach
General Hospital E—
" ===
Laskin Road

Location of Off-Post Medical
Care Center
Confirmatory Studies
Fort Story, Virginia

@ MONTGOMSRY WaATSON Figure D-1




APPENDIX E
MEDICAL SURVEILLANCE PROGRAM REQUIREMENTS

The purpose of this program is to define those requirements and responsibilities necessary to
ensure that all site investigation personnel are protected by an adequate medical surveillance
protocol.

This program applies to all Montgomery Watson and subcontract personnel who enter exclusion or
contamination reduction zones while working at site suspected of contamination with hazardous
substances.

BASELINE HEALTH ASSESSMENT

Personnel who will be required to work at a suspected hazardous substance site shall be provided a
baseline health assessment. This assessment will investigate existing conditions which could
predispose personnel to illness due to exposure to hazardous substances, or to the physical
demands of using personal protective equipment. This assessment shall include but not be limited
to the following items:

*  Work history . Medical history

* Family history . Physical examination

* Laboratory analyses . Pulmonary function tests
. Ear/eye examination

CRITERIA FOR THE BASELINE HEALTH ASSESSMENT
Medical monitoring shall include occupational, medical, and family histories, a screening physical
examination, basic blood and urine laboratory tests, pulmonary function tests, ear/eye examination,
and a physician's evaluation.
Basic Blood and Urine Laboratory Tests
Blood Tests
On-site personnel shall receive a basic panel of blood counts and chemistries to evaluate blood-
forming, kidney, liver, endocrine, and metabolic functions. The following blood tests are
considered the minimum desirable:

*  White blood cell count, differential cell count, and a platelet estimate

* Hemoglobin and/or hematocrit

* Albumin, globulin, and total protein

» Total bilirubin

* Serum glutamic oxalacetic transaminase (SGOT)

» Lactic dehydrogenase (LDH)



* Inorganic phosphate
* Alkaline phosphatase
* Calcium
* Phosphorous
*  Uric acid
* Creatinine
* Urea nitrogen
» Cholesterol
*  Glucose
Urine Tests
On-site personnel shall have a routine urinalysis that includes:
* Specific gravity

* Microscopic examination

* Acetone
« pH

* Protein

* Glucose
* Albumin

Pulmonary Function Tests

Pulmonary function testing is a requirement of the baseline medical examination. At a minimum,
the tests shall include lung ventilation evaluations of forced expiratory volume in one second
(FEV1) and forced vital capacity (FVC). For periodic examinations, pulmonary function should be
tested, unless otherwise indicated, every year.
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X-ray Examinations

X-ray exams should be obtained when clinically indicated by other testing procedures, e.g.,
pulmonary function testing. A chest x-ray, when required, should be a standard 14 x 17 inch
posterior-anterior exposure. However, no chest x-ray shall be obtained if the employee has had
one within the past four years unless deemed necessary by the examining physician. That record
shall be obtained from the former examining physician, radiologist, or hospital. All films shall be
reviewed by a board-certified radiologist or other competent medical specialist.

Electrocardiogram

An electrocardiogram will be included in the baseline examination of personnel who will perform
work using Environmental Protection Agency (EPA) Level B personal protective equipment. It
shall be of the standard 12-lead resting type and interpreted by an internist or cardiologist.

Vision and Hearing Testing

Vision testing that measures refraction, depth perception and color vision should be administered
by a qualified technician or physician. Audio metric testing shall be performed at 500; 1,000,
2,000, 3,000; 4,000; and 6,000 hertz pure tone in an approved booth (29CRF Part 1910.95) by a
qualified technician and the results read by a certified audiologist or a physician familiar with audio
metric evaluation.
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APPENDIX F
DECONTAMINATION PROCEDURES

LEVEL D DECONTAMINATION PROCEDURES

A.

EQUIPMENT WORN

The decontamination procedure outline is for field personnel wearing Level D protection
consisting of:

*  One-piece chemical-resistant suit

* Hard hat

» Safety glasses

* Chemical-resistant boots, steel toe (boot covers optional)
* Inner and outer gloves

Personnel and equipment will be decontaminated upon leaving the exclusion zone only if
the On-Site Safety Officer (OSO) identifies a need for decontamination based upon vapor
detections or visually-apparent gross contamination of protective clothing.

PROCEDURE FOR DECONTAMINATION
The decontamination procedure will be as follows:

A contamination reduction area will be located between the exclusion zone and the support
zone. When exiting the exclusion zone, personnel will doff overboots, chemical-resistant
boots, coveralls and outer gloves only at the specified decontamination station.

Personnel shall be instructed in proper decontamination technique. This entails removal of
protective clothing in an "inside-out” manner. Removal of contaminants from clothing or
equipment by blowing, shaking or any other means that may disperse material into the air is
prohibited.

All personal protective clothing that has been removed shall remain at the decontamination
station. At the conclusion of work in a site exclusion zone, all protective equipment must be
placed in plastic bags pending disposal or transfer offsite.

Personnel will not be permitted to exit the regulated work area until contaminated clothing
and equipment have been removed and employees have washed their hands and face with
soap and water.

All employees will wash their hands and face and any exposed skin with soap and water

before eating, drinking, smoking or applying cosmetics. These activities will be restricted
to the designated rest area(s) in the support zone.
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APPENDIX G
CHEMICAL MATERIAL SAFETY DATA SHEETS
FOR CONTAMINANTS OF CONCERN

The U.S. Coast Guard Chemical Hazards Response Information System (CHRIS) Hazardous
Chemical Data Sheets (USGS, 1984) are included in this appendix for the following compounds:
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BZA

BENZOIC ACID

Compumn Synaoyan

Solld rysmls o ponder L™

Paint plommt eder

Avord coniact with solid sad dund. Keep propie awny .
Wear goggies and seif -contsined brearhong apgaratus.
Si3y upwind and use water spray (o “\neck down” dust.

Call fire deparrment

Iwslate snd remvove di materal.

acharged
Notfy local hesith and poliution conwrel agenams.

6. FIRE HAZARDS

6.1 Paosh Poink 250°FC C.
6.2 Pommable Limits in Air:

ot pertiment

43 Pre Agemtx Drv powder.
chemical foam. water fog. carbon
dioxade

6.4 Fire Extinguishing Agents Nat 1o be Usek
None

45 Openiad o
ot pertinem

6.¢ Beohavier in Prex Vapor from motten

benzow scid may form explouve mixture

§. WATER POLLUTION
8.1 Agustis Temlalty:
200 ppm /7 br - poldlinh /kethal /fresh w ater
00 0pm /| hr untich lethal/fresh water
02 Watertout Tosially: Dty not asarladle
8.3 Sisiegiuel Ovygen Damand (BODK
165%. 5 day~

0.4 Fosd Chain Consentration Petontior
Nome

Combuntiba with air. Concemraied dust mas form
v L i o8 enslosd v X
G o oo muirs
Extinguish with waser. dry chrumcal. chomecsl (osm. or corbes dioxide. 0.7  ignitien Tomperetwre: 1063°F
Fire 6.8 Hestriont Masarek N ox periinent
6.0 Buraing Retx \ot pertinent
CALL FORMEDICAL AID. 1 AL v
Irritating ov e and thvant f inheind. 7.1 Messlivity with Water: No reaction
Mow to fresh air r2 wilth [
SOLID o reaction
Fl;:-ﬂ.‘hdq-. 7.3 Stahillly Duwring Tranapert Siibic
sh affected atems weth plenty of water
[F IN EYES. hoid cyetids open and Mush with plrnty of water. 7.4 Newiraliuing Agunts for Acids and
Comstion Not pertinent
Exposure 7.5 Petymarisstiens Nt pertinent
7.8 Inhibiter of Polymerizstion:
ot pertinent
— ] RARMPUL TO AQUATIC LIFE [N VERY LOW CONCENTRATIONS.
Water May be dengovous & ik ontars Wt inanks.
Notify local health and widiife officinls.
Po‘htm Noufy operaters of nearby water inishan.
——

9. SELECTED MANUFACTURERS

| Momumo Co
Morwnto indusirial Chemicais Co.
300 North Lindbereh Bivd.
St Louns. Mo 63106
Northwext Industrws Inc
Velucol Chemical Corp.
341 E.Ohio St
Chicage. (11 60811
). Tenaneco Chemicah inc.

Teaugco (mermedaates Div.

¥ Turner Place

Pixcatawas. N J. e85

10. SHIPPING INFORMATION
10.1  Gredus or Purily

USP.FCC erade: 9957 100 5%
102 Strege Tempershsre:

Data not availabie
103 Imert Ammesphere: Data not avarlsbie
104 Venlimgs Duta sot svailable

1. RESPONSE TO DISCNARGE
(308 Ampsnes Muthess Fangiemn. CO 408-4)
Drperse and ftush

1 Las

No hazard lsbel required by
Caode of Federal Regulations

11. HAZARD ASSESSMENT CODE
(508 Mazer 4 Amennant Handhest. CG 406-3
n

kA

3.2

33
KX

3. CHEMICAL DESIGATIONS
Syasnyme
Benzenecarboxylic acid
Carborybenzene
Dracycix acd
Cosst Guard Compatibiiity Cimsifivstion:
Not sppicable
Chamiosl Fermuts C,H/,COOH
1MCO/United Natons Mumerissl
Designation: \ ot hived

4. OBSERVABLE CHARACTENISTICS
4.1 Piyies! S1ate (a8 shigpad) Solid
42 Celen Whin
43 Oder: Fum. picasam: Jight aromatx

5.2

53
5.4
. 88
- 58
5.7
58
59

5. HEALTH MAZARDS

Porsensl Protestive Bauipment Burcau of Mines duxt respirsior: whes meied materisl
DrENEnt. use eve Protection and orgasic respirator for fumes.

Dust may bs irTitating (0 nose and syes. Al dlevated temperaturas.

Tumex may caune ITPIIII!O. of eves. resparatory system. and skin.
Trestmant for Rxposwras Remove patiest 10 frendh aie. EYE CONTACT: flush eves wih water.
Toutolty by inhaintion (Thresheld Limit Yoluok ot periinemt

Short-Term inhototion Lisniler Not pertinent
Texialty by ingestions Grode 2: LDw0.510 5 g/kg

Lote Texialty: Nonc

Vapor (Qes) irritant Chorsatevistionr N ot pertinent

Liquid or Selid britamt Charasmrislion: Mimmum hazsed. |1 spriled on clothing and allowed 10
rEMain. may cause \marting and reddening of the <him. Dust mas irritate nose and eves.

5.10 Oder Thrusheltk Not pertinent

12. HAZARD CLASSIFICATIONS

12.1  Code of Fodorsl Reguistions

Not listed

122 NAS Masesd Rating tor Bulk Weter

Trosspertatiom Not kisted

12.3  NEFPA Henerd Classiioations:

Not listed

13. PHYSICAL AND CHEMNCAL PROPERTIES
131 Phguienl Siate 2 15°C and 1 samx Solwd
132 Metoouler Waight 122.12
13.3 Delling Pobnt ot 1 st

430 6°F = 249 2°C = 522.4°K
13.4 Frousing Polnk 252.1°F =122.)°C = )95 S'K‘
135 Crittend T
HO4'F = 479°C = 752°K
134 Critiasl Proussrw
040 puin = 45 wm = 4.6 MN/m’
13.7 Spesifie @ravlie | )16 wu 28°C (~ohd)
138 Uiguid Surtase Temslem: \oi pertiner!
139 Liquid-Water intertonisl Tanslon:
ot periinent
13.10 Vaper (Gas) Spesifis Grevity:
Not pertimem
13.11 Aatie of Speniils Nenis of Vaper (Gesk
Not periment
13.12 Lutent Ham of Yaperingtion
Not perirment
13.13 Nastof Not
13.14 Nost of mitlamt Not pe
13.15 Nost of Seluliase Not pertinent
13.18 Mest ot Not perti

1C amtimurd 0 papes $ and 6
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c

CARBON BISULFIDE

Comumgs Syasmren

Corben Gifide Weury Bquid  Colasium 0o yallow Retten agg t» sunst eder

Sube in water. Flamuupbis, rvitating vaper is prodused.

voud contact it

\'eup-h

goves).
Qulm—mmﬂdhw
Stop diacherge  poasble.
Suv--‘--'l--nu"uh aper.
(solmer snd remeve omtevial

Nonfy local hesith and then coatrol agences.

lﬁ'.-.ln'mnm.
and rebbey

VS € et et

nd roblur

— it Poves).

Fire Extinguuh with dry chrancal or carbea disxide.
—— Wame and fosm mey be insflocuve on fire.
Cool expessd containers with wasse.

CALL AL AID.

aom aad teest.
s wuss. wemitng, difficeit besashing. or lam of

Mowe 10 fresh mr.
w

VAPOR
In-m.u

uQUID
EXPOSUI® | Liorur ¥ soutiowed.

6. FIRE HAZARDS
0.1 PashPolng -22°FCC.
6.2 Fonwnabie Linis in Al
1.3%—50%
4.3 Fire Rxfiaguishing Agente:
Dry chemical. carbon dioxude

0.4 Fire Rxtinguinhing Agonts Sist 15 be Uses
Not peruisest

6.5 Sposial ot
Toxx gases ure generated: wear seil-
contasmed breathing apparatus.

6.6  OSehwvierin Piret Not pertinest

6.7 \gnities Temparshwex 212°F

6.8 Slestrival Hanardk Contact of the liquid
or vapor with the surface of a lighed
electrc light buib could resukt in ipastion.

6.9 Ouwraing Rsd: 2.7 mm/min.

3. WATER POLLUTION
8.1 Aquetis Tesialtye
35 ppm /48 hr: monquno (i Thy /fresh
water
82 Data not b
4.3 Disiogiesl Oxygen Domand (BOD)
Data not available
8.4 Fosd Chain Consenivetion Potentiak
Noae

7. CHEMICAL REACTIVITY
7.1  Resstivily with Welar: No reaciion
72 with L
No reacuson
7.3 Sabiilly Owing Tremsperts Stabie
7.4 Newalising Agents far Asids and
Causties Noi pertinem
7.5 Petymeriaslias Not pertinem

7.6 (nhibitnr of Polymeriastion:
Not pertinem

9. SELECTED MANUFACTURERS
1. FMC Corp.
Inorganc Chemicals Dav.
633 Third Ave.
New York. N Y 10017
2. PPG industries inc.
Industnial Chemicuts Dwv
Barberion. Ohio 44203
3. Stauffer Chemucal Co.
Industriai Chemicals Div
Delaware City. Detuware 19706

10. SHIPPING INFORMATION

10.1  Grades or Purtly:
Commerciai. techmcal: USP

10.2 Storege Tompersiare Ambeent
10.3  inevt Abmenpheves incried
10.4 Venting Pressurc-vacuum

Water Ne7 e domprrems U it cutems water il
Poliution oparasens of ssarby watr mtake.
1. RESPONSE TO DISCHARGE 2 e 11. HAZARD ASSESSMENT CODE 13, PHYSICAL AND CHEMICAL PROPERTIES

(Sae Ranpuue Wetess Nénbosh. CG 448~}
1ssue waraing—high lammabilty
Restnet access

Evacuate area

(S HEEIre Ansmmament HuRgbes. CO 466-2
AX-Y

32

33
3.4

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

Synewymm Carbon disulfide 4.1 Phyeinel Stute (a8 ahippadit Liquid
Const Quard Compatie@ily ClossiSeation: 42 Celer: Colorics

Carbos disulfide
Chesmisel Formuin CS;
1MCO/United Nations Numerieal
Designation: 3.1/1131

like that of decaying cabbupe

4.3 Oder: Faimt swestesh: disagresable: offensive.

53

sS4
$S

5. HEALTN HAZARDS

Oty saif- ing mask with full face. approved

by the United Suates Bureau of Mines. 1 ched. ([ the vapor excands 2%

by volume or 1s unk supplied-sir Y of uppropriste design wuh full face

masks should be used by 3li parsoas emering contamiasiad urea. Musks should be usad only for
emergency situations and shouid be located accordingly. Almost any type of indmsirial clothing

15 satisfactory. Splashes of smail quantny are not harmiul 10 fabrics. and evaporation from

clothing is quae raped. Clothing shouid. however. be removed and the skin wushed with water.

Goggies should be used when there s any danger of CS; «plushes or spray.

ACUTE EXPOSURE: miid to modersie irrttalion of skia. eyes,
4nd mucous membranes from iquid or concentrated vapors: hudxk: garixcky breath. nausen.
vomiting diarrhea (even uller vupor and puin; wenk puise,

faugue. "0 ihe lega, AN, vertigo. mans, hallucinations of ught,
heanng. luste. and smell in acule. MBssive YApPOr ex posures: cemral nervous depraavon wih
resperalory paralysis: death may occur during coma or afler a convuision.

Treotment for Expeswrex INHALATION: remove victim promptty from contaminstad area.
Administer oxygen and sruficial revpiration if nesded. SKIN CONTACT: wash affected areas
with copious quantitics of water. INGESTION: induce vomuing and follow with gasiric lavage
and saline cathartics.

Teoutnlly by inhaistion (Thresheld Limkt Yaluek 20 ppm

Short-Torm inhalation Limitex 100 ppm for 30 minutes. 200 ppm for 10 minuses. 100 ppm for 30
mnutes and S0 ppm for 60 minutes.

12. HAZARD CLASSIFICATIONS
12.1  Coude of Fodoval Regndntionn
Flammabie liquid
122 MAS Hamed RAuting for Bulk Water
Tranapertation:

121 Physiesl Siate ot 15°C and 1 st
Liquid
13.2 Melosuler Welght: 76 14
133 Belling Peint of 1 st
TI3F = 46 3°C = 319 8°K
124 Frosting Peint
=168.9°F = ~ 1411 6°C = {61 6°K
13.5 Critleal T
S23°F = 273°C = S0°K
13.8  Criticsl Presssre:
1100 psia = 76 atm = 7.7 MN;mé
13.7  Spesifis Gravlly: .26 at 20°C ibquid)
13.0  Liguisd Suriace Tensiom
J2dymen/cm = 032 N/m st 20°C
139  Uquid-Water interfaaial Tenslen:
444 dynenjom = 0484 N/m m 20°C
13.10 Vaper (Qas) Spesilie Qroviin 2o
13.11 Retie of Spesific Nests of Vaper (Qas)
1292
13.12 Latent Hest of Vaperization:
153 Bru/ib = 8Scaljg= 3. 559 X 106 J/kg
13.13 Hest of Combusiion —53t4 hu/ib
= =32)0cai/g= =1}S.2 X 10 J/hg
13.14 Hent of Desompesiliem ot pertinent
13.15 Meat of Salullens Not pertinem

13.18 Mot of Pelymerissliont Not pertinent

Comtumurd on papes S ond 4

5. NEALTH HAZARDS (Cest'd)
$.¢ Touinily by lngesiion: Crads 2; rmt LD3o = 0.1 - 0.99 /g
5.7 LsteTemlell: Now-specific liver coll damage in rats; higher incidemce of wpper respirasory diseass
in umane,

L]
S8 VYeper (Ges) et Charssieristion Vapors cause moderate ifTitation such that personnet will
find high The effect 1 y.

59 Uguid or Sulld irvimat Cherestorioliom Csuses smarting of the skin and first-degree burms oa <hon
caposure and may causc secondary burfts on loRg €1 posure.

$.10 Odur Thrauhaick 0.21 ppm

n-4a%
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Material Safety Data Sheets Collection:

, Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 296
. Schenectady, NY 12303-1836 USA Arsenic and Compounds

(518) 377-8854
Issued: 4/90

Section 1. Material Identification 31
Amnchm'lpdou:Obninedﬁomﬂudmofcoppeundludmhnsuwhhemic(usaicuioxide).kedwim R 1 Genlum
wim:hamoalmdsublimﬁminmN,cunmyieldspmmk.MenﬂicumicBusedforhudeningwppa.led.md 1 4
alloys; as a doping agent in germanium and silicon solid-state products, special solders, 252 medicine: and to mzke S 2 N
gdﬁmmﬁefmdipummmdmmmhmesthmmmwd Ko
ghs;hmﬁkpﬂﬁn&hnh&ﬂﬂahy.pmmmmmmmmmm
wmm;m»mmmmmmmmmumfmmwmm 'l?ﬂg
products.
Other Designations: CAS No. 7440-38-2; arsen; arsenic black; As; gray arsenic; metallic arsenic. F 2
MWMMmmhum.MMMCMBMGMf«:WM ;PGZ

* Sec. §
Section 2. Ingredients and Occupational Exposure Limits
Arsenic and soluble compounds, as As
OSHA PEL NIOSH REL, 1987 Toxicity Datat

8-hr TWA: 05 mg/e’,* 0.0 mp/m’t  Ceiling: 0.002 mg/m®  Man, oral, TD,,: 76 mg/kg administered intermitteatly over a 12-year
period affects the liver (tumors) and blood (hemorrhage)

ACGIH TLV, 1989-90 Man, oral: 7857 mg/kg administered over 55 years produces gastrointestinal
TLV-TWA: 0.2 mg/m’ (in the structure or function of the esophagus), blood (hemorrhage), and
skin and appendage (dermatitis) changes
Rat, onal, TG, ¢ 605 pg/kg administered to a 35-weck pregnant rat affects
* Organic compounds. fertility (pre- and post-implantation mortality)
1 Inorganic

$ See NIOSH, RTECS (CGQ525000), for sdditional mutative, reproductive, tumorigeaic, a0d toxicity data.

Section 3. Physical Data® -

[ Bolling Point: sublimes at 1134 ‘F/612 °C Atomic Weight: 74.92
Melting Point: 1497 *F/814 °C Density: 5.724 at 57 °F/14 °C
Vapor Pressure: | mm at 702 *F/372 °C (sublimes) Water Solubllity: Insolublet

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

* This data peruins Lo arsenic only.
t Arsenic is soluble in nitric acid (HNO,).

Section 4. Fire and Explosion Data

Flash Point: Nooe reported . | Autoignition Temperature: None reported | LEL: None reported | UEL: None mpomd

Extinguishing Media: Use dry chemical, CO,, water spray, or foam to figh fires.

Unusual Fire or Explosion Hazards: Flammable and slightly explosive in the form of dust when exposed 10 heat or flame.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode. Be aware of runoff from fire control methods. Do not release % sewers or waterways.

Section 5. Reactivity Data

Stability/Polymerization: Arsenic is stable at room temperature in closed containers under pormal storage and handling conditions. Hazardous
polymerization canne: ~cour.

Chemical Incompatibilities: Arsenic can react vigorously on contact with powerful oxidizers such as bromates, peroxides, chlorates, jodates,
lithium, silver nitrate, potassium nitrate, potassium permanganate, and chromium (V]) oxide. This material is also incompatible with halogens,
bromine azide, palladium, dirubidium acetylide, zinc, and platinum.

Huzardous Products of Decomposition: Thermal oxidative decomposition of arsenic and its compounds produces isritating or poisonous gases.

Crpyngre £ 1990 Geamm Publstung Corporstson.

ANV commercial use ar reTeaductinm withant the ‘. -
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i0.296 Arsenic and Compounds  4/90 _ Arsenic

* Yion 6. Health Hazard Data

Teinogenicity: The IARC, NTP, and OSHA list arscnic as a human carcinogen (Group 1). This evaluation applics to arsenic and arsenic com-
1ds as a whole, and not nccessarity o all individual chemicals within the group. Studics report that both the wrivalent and peatavalent
. pounds arc strongly implicated as causcs of skin, lung, and lymphatic cancers. Experimental studies have shown that arsenic has tumorigenic
h‘;’awgcmc cffects in laboratory animals.
mary of Risks: Arscnic compounds arc irritants of the skin, mucous membrancs, and eyes. The moist mucous membrancs are most sensitive
n:-mno- itation. Prolonged contact results in local h mia (blood congestion) and later vesicular or pustular eruption. Epidermal carcinoma isa
risk of expasure. Periphcral neuropathy idegenem.ive state of the nervous system) is common after acute ot nic arsenic poisoning.
ivipploms include decreased scasation 10 touch, pinprick, and temperature; loss of vibration scase; and profound musclc weakness and wasting.
complications of acute and chronic arsenic poisoaing are encephalopathy (alterations of brain structure) and toxic delirium.
jcal Conditions Aggravated by Long-Term Exposure: Damage to the liver, ncrvous, and hematopoietic (responsible for the formation of
- or blood cells in 'body):_wmmybepemmLPuhmnnyandlymphaﬁccmmmeur.
[arget OE:.M: Liver, kidneys, skin, lungs, lymphatic ngstcm.
2 try Routes: Inhalation, ingestion of dust fumes, via skin absorption. . .
te Effects: Acute industrial intoxication is more likely to arise from inhalation of arsine. However, with corrosive arsenical vapors, conjuncli-
eyehdedema.lndeye_nconz_aletmm_mymuh. wnhnpnmymninwdinﬂnionvgim ofmezpn;g.eough.cl_lm .
hwmphmnaﬂmﬂmﬂmof@emmywmagm intense thirst, nausea, vomu minal pain,
narrhea, and cardio ar arthythmias (heartbeat irregularitics) DAy occur. Symptoms occur within 30 minutes, but may be delayed
uMbmeMmﬁMMMmmhmmmwmoﬁed blood cells).

~ Effects: Chronic s ms include weigh tbs:.hairbss.nnm.anddmbummg' with constipation, palmar and plantar
thickening of mhyuofskinonpdmnd»luoffect).ndsh’nmpﬂmmd E 1:sem-ms insa_mmnimof

nervﬂbl.z mgbonemwdmouplmicmmit(dyafmcﬁmhgofbbod-famingagm may occur after exposure.
[
Eyes: Flush immediately, including under the eyelids, ently but thoroughly with flooding amouots of ing water for at least 15 min.
b :chﬁmﬁn&clﬁ.&m&mﬁkﬂﬁnw&mmofm. it with sosp and water.

n: ve exposed person (o airmdmppm%:m

estion: Never give anything by mouth to an unconscious of 'gpelmlfinguwd.havetcamjwpenondﬁnklmZghmof

water, then induce repeated vomiling until vomit is clear.

After first aid, get appropriate in-plant, paramedic, or community medical support. . . . ]
_ Puysician's Note: If emesis is after two doses of Ipecac, consider ﬁmnc lavage. Mouilor urine arsenic level. Alkalinization of urine
|y_helppmentdisposiﬁonofmdqellbmkdownpmdminqemlmbulq . If acute ex missiguj:ﬁcam;mingnmhnghunneompuund
5 \nnnrvglumesmpnferablymthgeauglvemuspltmlme.Abdogmllx-ny:_ ald be done routinely oru;mmmhmn

- _rapy with BAL, followed by n-penicillamine is recommended, but specific dosing guidelines are not clearly estab

jon 7. Spill, Leak, and Disposal Procedures

" |1VLeak: Notify safety personnel of spill, evacuate all unnecessary personne ﬁmuo ition sources, and provide adequate
- .eatilation. Cleu?up pcr!syonnzl should p't%wct against dust inhalation and contact with skin and eyes. Use nonsparking tool; Witha cﬁe‘ﬁ shovel,
woopml:ndimouclun.dryconmna‘ andcover.AbsorblﬁuidmwN_ ial with sand or noncombustible inert ‘material and place in disposal
[ i Do not release o sewers, drains, or waterways. Fo whcable OSHA jons (29 CFR 1910.120). . ]
: Contact your supplier or a licensed contractor for de i mommodmons.os“llxw g:licable Eederal, state, and local regulations.

Dﬁmmm“w (40 CFR 261.33): Not listed Connmm‘nmm 000, S Nok listed
L aste : No i i .1000, Sub : Not li
oA R A Yiazardous Substancet (40 CFR 302.4), Reportable Quantity A £(29 CFR 1910.1000, Subpart Z)
: 1 1b (0.454 kg) [t per Clean Water Acth%ec. 307 .);ngdlm Air Act, Seéc. 112)
- Extremely Hazardous Substance (40 CFR 355): Not
1ed as a SARA Toxic Chemical (40 CFR 372.65)

e Desiguations for arsegic only.
isted as arsenic organic compounds (as As).
ection 8. Special Protection Data R L,
: es: Wear protective cyeglasses or chemical safety goggles, OSHA eye- and face-protection lations (29 CFR 1910.133).
lkesp rator: Folgow OSHA Trespirator regulations (29 gl:i ﬁlo.ﬁf{ and, if n);cuury. wem NIOSlfgpmved respirator. For
tine operations (cleaning spills, reactor vessels, or storage , Wear an A. :
{ Anw-pmfy.tgés loves, I?ogg.mapmns. a::d aunueg I?ptevent sh:m contact.
er: We&r
entilation: Provide engnl and local explosion-ptgof veatilation systems to maintain airborne concentrations below the OSHA PELs, ACGIH
TLVs, and Nl(()SH Ré. (Sec. 2). ilation i

Locllexhlustvenuhnonnmfmedsinceitprcvenucouuminmtdispetsioninwﬂ\cworkmbycomlhng

tion.
ale = suuoé;? Make available in the work ash stations, safety/quick-drench showers, and washing facilities.
e av in area emeTy e il )
’éngmlnaud Equipment: Never wear contact lenses in | mt \ nay absorb, and all lenses concentrate, irritants. Remove this
terial from Nvom' shoes and equipment. Launder contaminated clothing before “.m&m
c

Comments: verut.drink.usmokeinworkm.mﬁcegoodpmomlhygienc 3 ushguﬁsmﬁll.upecinllyhefmenﬁng.dﬁnkins.

. using the toilet, or applying cosmetics. :
ection 9. Special Precautions and Comments
torage Requirements: Store in Closed, properly labeled, containers T8 3 cool, well-ventilaied area away from all incompatible materials (Sec. 5)

and heat and igpition sources. Protect containers from physical damage. ‘
ineering Controls: Avoidinhahﬁmoringesionofdnstmdfnms.mdskinoreyeeonm Pncﬁcegoodpmnﬂhygienundho?sekeep-
ing procedures. Use only with adequate ventilation and appropriate personal protective gear. Institute a respiratory protection program with
training, maintenance, inspection, and evaluation. All engineering systems should be of maximum explosion-proof design and electrically
grounded and bonded. Provids preplacement and anoual physical examination with emphasis oo the skin, respiratory system, and blood.
Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Arsenic, solid MO Shipping Name: Arscaic, metallic
DOT Hazard Class: Poison B MO Hazard Class: 6.1
.4 ID No.: UN1558 ) IMO Label: Poison
DOT Label: Poison TMDG Packaging Group: Il
DOT Packaging Requirements: 173.366 ID No.: UN1558

Y

DOT Packaging Exceptions: 173.364
~— "MSDS Collection References: 7, 26, 38, 53, 73, 85, 87, 88, 89, 100, 103, 109, 123, 124, 126, 127, 130.. 136, 138 o
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Gemun'; ;’:ghshmg Corporation (REVISION L)

Catalyn Street .
Schenectady, NY 1%03-1836 USA Issued: September 1977
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SECTION 1. MATERIAL IDENTIFICATION 27
Material Name: CADMIUM 0
Deseription (Or'gl'n!Uses)- Used in electropiating other metals; in deatistry; in alloys; io nickel-cadmium Q’o
batteries; and in reactor coatrol rods.

Geplum
Other. Designations: Cd; CAS No. 7440-43-9 }-{Mlg R
: 1
Manufacturer: Contact your supplier or distributor, Consult the latest edition of the Chemicalweek F 1 14
Buyers’ Guide (Geaium ref. 73) for a list of suppliers. '!}PGP s1
*Seesect. 8 K 4

SECTION 2. INGREDIENTS AND HAZARDS; EXPOSURE LIMITS .

SMpiIppFAS No. 7440-43-9, ca 100% ACGTH TLVs, 1988-89

8-Hr TWA: 0.1 mg/m’ (Cd Fume) TLV-TWA: 0.05 mg/m’ (Cadmium Dusts and Saits, as Cd)
Ceiling: 0.3 mg/m’* (Cd Fume) TLV-Ceiling: 0.05 mg/m® (Cadminm Oxide Fume, as Cd)
8-Hr TWA: 02 mg/m* (Cd Dust) TLV-TWA: 0.05 mg/m’® (Cadmium Oxide Production)
Ceiling: 0.6 mg/m* (Cd Dust) Toxicity Data**

ACGIH NIC,* 1988-89 Human, Inhalation, LC,: 39 mg/m* (20 Minutes)

TLV-TWA: 0.01 mg/m’ (Cadmium and Compounds, as Cd)
. ACGIH A2, Suspecied Human Carcinogen

*Notice of Intended Changes, Genium reference 116, p. 39.
ssSee NIOSH, RTECS (EU9800000), for additional data referring to reproductive, tumorigenic, and mutagenic effects.

IRtiocehisttudsc it bttt S ussnste
SECTION. :3... PHYSICAL DATA

Boiling Polnt: 1413°F (767°C) Molecular Weight: 112 Grams/Mole

Melting Polnt: 610°F (321°C) Sotubllity in Water (%): Insoluble
Vapor Pressure: 0.095 Torr at 610°F (321 ') Specific Gravity (H,0 = 1): 8.642

Appesrance and Odor: A soft, blue white, mﬂkahh.lumummmambewteuﬂywith a knife; odoriess.
Comments: Cadmium has a significant vapor pressure of 0.000021 torr (corresponding to 0.12 mg/m’) at 315°F (157°C). Heating this metal
without using cotrect engineering cotrols and/or personal protective equipment can result in overcxposure.

mispolenﬁdeprsionhaud;howeva.wuinwotkomﬁmmhugindm. welding.orcn(ﬁng.cmpx?dmgutmadeofﬁ?dy
divided cadmium particles. Warning: Do pot create aduncbudofadminmputkk&apechnydqingcmng.m«ml_dm
operations. Special Fire-fighting Procedures: Weuuclf-eonnineduutﬁnzappmms(SCBA)mmlfunmopemdmthe
pressure-demand or positive-pressure mode.

Ridecdel it il bttt tnt = _
SECTION 5. REACTIVITY DATA. . . oo

Seability/Polymeriration: Cadmium is stable in closed containers during routine operations. Hm yolymizn.bn cannot occur. .
hemical Incompatibilities: Cadmium reacts dmgemu.sly_ wuh unmunmm nnmc. hydrazoic acid, tellurium, and zinc (Geaium ref. £2).

cadmium metal fume and cadmium oxide fume.

| cadmium metal furme A o e
SECTION 6, HEALTH HAZARD -INFORMATION

Carcinogenicity: 'nleACGIHMmmmwiumMuWhummmmM);mmclmnhem
tsprobablchumancminogens(poupm);mmmcmdﬁsunmumwmmmmmn.Smd'

Tisks (laciing cadmivm metal produces inteasely irritating cadmium metai fume. The acute effects of its excessive inhalation, which
include severe racheobronchitis, pneumoniﬁs,dpulmnn'yedm:.mli.fe unuu:ningandmnsully_dehyed for several hours; their
mortality rate is about 20%. Nonhnlpneumoniﬁshnumlwdﬁomexpomtoos 02Ss mym‘;lfanhw_hupe?nw for five hours
expommhng/m’ndforlhour‘sexposuteuAOmSOmym‘.Mwamingdkyomfonormmmmmﬁomemmb
adminmfume.Acucgunoenuiﬁsmdsyupmsofmmmmfmnwmﬂalpwemm&mpwmdfcuu
ove:expo:mincludeewesiveulivaﬁon.am.mmm;dmgmmm;mm:MWﬂm;m
chills, and fever chills; and fever. Medical Condlitions Aggravated by Long-Term Exposure: None reported. Ta-gat Orpans: Skin, eyes,
mpmmty:ystem.kidneys.mdblood.hlmarylintry: Iohalation, skin cootact. Acute Effects: S_eeS,:myofRfsb.ahov?.(.:hr?nlc
Effects: m&mdeMdmm«ﬁmgﬂcwwmmmwbyamm
nonhypanuphicemphymwiﬂmrwimmmbulninjmy.mompmiedbymeuﬁnuyemﬁonohpmmmzhammwexgm
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I SECTION 6. HEALTH HAZARD INFORMATION, cont.

of 20,000 to 30,000. This protein is itsclf a sign of early but reversible chronic poisoning. (Possiblc chromosomal aberrations and decreased
birth weight among babies of women cxposed to cadmium have been noted.) Danger: Continucd overexposure from inhalation causes irre-
‘ersible renal tubular damage. Cancer, ancmia, cosinophilia, anosmia, chronic rhinitis, yctlowed tecth, and bone changes have beea reported.
Sone pain ig the ribs, ozckbone, 204 femur is common; disorders of calcium metabolism devciop; and kidncey stones and pulmonary fibrosis
have been described. FIRST AID: Eyes. Immediately flush eyes, including under the eyelids, geatly but thoroughly with flooding amounts
of running waic. for at least 15 minutes. Skin. Rinse the affected arca with flooding amounts of water, then wash it with soap and water.
Inhalation. Remove the exposed person to fresh air; restore and/or support his or her breathing as needed. Have qualificd medical personnel
administer oXygen as required. Ingestioa. If a physician is not readily available, give the exposed person 2 10 3 glasses of water to drink and
induce wimiting. A nhvsirien may sdmimisier » gastric lavace fallowed by saline ~atharsis. Comments: A commrehensive medical program
is advised for those who work with cadmium or its compounds. This shoukd include chest X rays and forced-vital-capacity tests. Get med-
ical help (in piaat, paraxedic, corzmunity) for 2!l exposures. Seek prompt medical assistance for further treatment, observation, and
support after first aid. Note to Physician: Chelation therapy may be useful in treatment; calcium disodium edetate and pencillamine are rec-
ommended. mmmlmu)ummwmam:mummyomnmaum

+SECTION: 7. -SPILL; LEAK, AND-DISPOSAL PROCEDURES

Spill/Leak: Noﬁﬁﬂequevmwmmmwmoﬁpﬁmwy.Mmmm

1 WMMmmlmdmmm“hmmmvmqumwM

techniques. Cleanup persoanel need protection against inhalation of dust and fome (see sect. 8). Waste Disposal: Contact your supplier or 2

1 licensed coatractor for detailed recommendations. Follow Federal, state, and local regulations. Concentrated solutions of cadmium waste can

bep:ecipimedwixhlimmdcollectedbyﬁlmﬁon.Eﬂlnemshonldbeueueduneededwredueeuxecommimoﬁhecduimnl

- level that is within regulatory complisnce limits.
_OSHA tions

Listed as an Air Contaminant (29 CFR 1910.1000 Subpart Z).
EPA Designations (60 CFR 302.4

RCRA Hazardous No. 40 CFR 261.24 (Characteristic of EP toxici
: Cﬂmmﬁmke;aub . )

f
le Quantity: 1 1b (0.454 kg), per the cxgg Water Act (CWA), § 307 ().

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective eyeglasses or chemical safety goggles. Where splaching of a cadmium solution is possible, wesr a full face
shield. Follow OSHA cye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-approved respirator per Genium
reference 838 tmmmmmmmmmmummauhmnzFolbwosmmmmmmm‘
1910.134). For emergency or nonroutine operations (spills or cleaning reacior vessels and storage tanks), wear an SCBA. Warning: Air-
purifying respirators will nor protect workers in oxygen-deficient atmospheres. Other: Wear impervious gloves, boots, sprons, and gsunt-
lets, o prevent prolonged or repeated skin contact with this material. Ventilation: Install and operate general and local maximum explosion-

- yroof ventilation systems powerful enough to maintain airborne levels of cadmium below the OSHA PEL cited in section 2. Local exhaust
- -ventilation is preferred because it prevents dispersion of the contaminant into the geoeral work area by eliminating it at its source. Coasult the

latest edition of Genium reference 103 for detailed recommnedations. Safety Stations: Make emergency eyewash stations, safety/quick-
dreoch showers, and washing facilities available in work areas. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses
msylhsorbixﬁunu.andulhwmmmmmwwwmlminmywrkmkmewwmm )
‘launder it before wearing it again; clean this material from your shoes and equipment. Do not wear work clothes home. Comments: Pmmce
goodpmalhygiene;llwayswashmomughlyaﬂcrusingmismaminndbefoueaﬁng.dﬁnkin&:mking.usingu\eloikl.onpplqug
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while eating, drinking, or smoking.

: Donaw.dxink.orsmokcinmywmkma.Donotinhalecadmiummm.Donotexposeindiviiuakwiﬂxlung,liv«.kidney.mdbbod
.- silments to cadmium uatil such exposure is approved by a physician. : : : :

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS -

-

Storage/Segregation: StotecadmiumincbsedeonninmhacooLd:y.wdHenﬁhummyﬁommofignitbnqdm
oxidizers. Protect containers from physical damage. Avoid storage situations where corrosion can occur. Keeppowdered_udmmm
closed containers; prevent the airborne dispersion of powdered cadmium. Engineering Controis: Make sure all engincering systems
(production, transportation) are of maximum explosion-proof design. Ground and bood all containers, pipelines, etc., used in shipping,
traasferring, reacling. producicg. and sa:Tpiii5 cperations to prevent static sparks. Other Precautions: The xic effects of cadmium are
influcuned DY ie pinaihCE OF ALSEDCE Of chints citmenis such as zinc and selenium. If these materials are present ia the-werkplzcs, careful
evalusrinn of any esmaemre ™ cadmirm ie requived to understand any contributing factors.

Hazs dous veieciiss Tadie (49 CFR 172.151): iNoi Listed

‘Optional Hazardous Materi=ls Table (49 CFR 172.102)

ID No. UN2570
IMO Shipping Name: Cadmium Compounds

MO Hazard Class: 6.1
IMO Labels: Poison or Saint Andrew's Cross (X)*

*Harmful-Stow awzy from Foodstuffs (IMO Label, Materials of Class 6.1 Packaging Group III).

< Refarzaces: 1, 26, 32, 84-94, 10C, 115, 117, 120, 122,

Judgments a8 Lo the suitability of information hersia for purchaser's purpases are Wbypj Igbe. BS )

secemarily purchaser’s responsibility. Therefore, although ressosable care has -
beca takna in the preparation of such ixformatios, Genium Publishiag Corp. hﬂusuialHygiﬂtReVieW: DJ Wilson, CIH

axieads 90 warranties, makes 50 reprsentations asd assumes 20 respoasibility

2 10 the accuracy or suitability of such iaformatios for applicatios o

purchaser’s inteaded purpases of for comsequences of its use. .| Medical Review: W Silverman, MD

‘opyright © 1988 Oeninm Publishing Corporation
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Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 162
Schenectady, NY 12303-1836 USA Copper
(518) 377-8854
_ _ _ Issued: 12/85 Revision: A, 8/90
Section 1. Material Identification 32

Copper (Cu) Description: Widely distributed in nature in clementa! state, arsenites, sulfides, chloridcs, and carbonates.
memmmmmnwmmmabymnmgcwm
mmywldabhmr(%m98§)coppuwlnchnewmnymﬁmdwyudd999+'beoppa Copper is the
most widely used structural metal, pext to iron and aluminum Used in electric wiring; switches, heaiing, plumbicz,
mmummmpmmmmm).mwmm
tical machinery; electroplated protective coatings and undercoats for nickel, chromium, zine, etc., cooking utensils; insecti-
cides; mmmnamcmwu:mnudmwummm Copper flakes
are used as insulation for liquid fuels.

Other Designstions: CAS No. 7440-50-8, bronze powder, copper slag-airborne, copper slag-milled.
mmmmmuammumwwamfmwm

Cautions: Copper may be toxic through contact, inhalation, and ingestion. It may cause skin snd cye irritation and metal fome fever.

<

F3..

_ngpannoteoﬂuuahhz-d.bntﬁnm:gbmn&.
Sectit a Limits

Coppe:, ca 1m
1989 OSHA PELs 198990 ACGTHTLVs 1988NIOSHREL  1985.86 Toxicity Datat
SHrTWA: 1 mgm*  TLV-TWA: I mg/m'® Noue established Human, oral, TD,; 120 ug/kg affects the gastrointestinal tract
8-hr TWA: 0.1 mg/m’t  TLV-TWA: 02 mg/m’t (nausea or vomiting)
: Rat, oral, TD,;: 1210 pg/kg (35 weeks prior o mating) affects
festility (pre- and post-implanmtion mortality) -

¢ Copper dusts and mists, as Cu.

t Copper fume.

| $ See NIOSH, RTECS (GLS325000), for additiosal reproductive, tumorigesic, and toxicity data.

Sectnon3. Physical Data

Bolling Point: 4703 'F (2595 'C) Molecnhr Weight: 63.546
Meiting Point: 1981 °F (1083 °C) Density/Specific Gravity: 8.94
Vapor Pressure: | mm Hg at 2962 °F (1628 °C) Water Solubility: Insoluble

Appearance and Odor: Solid, various shapes, odoriess, red/brown-colored metal or powder. Copper is ductile, tough, and easily worked. It is
very resistant to corrosion, but readily attacked by alkalies.

Sectnon 4. Fireand Explosion Data -

[ Flash Point: None reported ]Am'l‘mpumﬂmmwd [ LEL: None reporied ]Uil..Nonexepuud

WMMUnmewummmmmmbmewamh
gir, and in extreme cases ignites spontanecously.

Unuﬂ?keormmuqmdeopperapbdummmmmm High concentrations of fine copper particles in the air may
present an explosion hazard.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a scif-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode snd a fully encapsulating suit.

Section 5. Reactivity Data

Shbllltyll’olyneﬂntbn Comusubhummwmcbaedmmmmnmmendhmmmm oca
long standing, a white, highly explosive peroxide deposit may form. Copper’s vapors are uninhibited and may form polymers in vents and flame
arresters.

. -ernical Incompatibilities: Copper rracts violently v-:2 emmoniurr nitrate, bromates, iodates, chinratzs. »*hrviene oxide, hydrazoic acid,
;oizssium oxide, dimethy! sulfoxide + trichioroacetic acid, hydrogen peroxide, sodium peroxide, sou.um azide, sulfuric acid, hydrogen suliide +
air, and lesd azide. A potentially explosive reaction occurs with actylenic compounds. Copper ignites on contact with chlorine, flucrine [above
250 °F (121 °C)), chiorine rrifluoride, and hydrazinium pitrate [above 158 °F (70 “C)}. It is also incompatible with 1-bromo-2-propyne; an incan-
descent reaction occurs with potassium dioxide.

Coaditions to Avoid: Avoid prolonged exposure to air and moisture. On exposure to moist air, copper slowly converts to the carbonate.
Hazardous Products of Decomposition: Thermal oxidative decomposition of copper can produce metallic oxides (copper fumes).

c-pmmmo—m—c-—n-. *
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- Copper
No. 162 Copper 8:/90

"Section 6. Health Hazard Data

Carcinogenicity: The NTP, IARC, and OSHA do not list copper as a carcinogen. Experimental studies show tumorigenic and teratogenic effects
—in laboratory animals.
| Summary of Risks: Copper is a necessary human nutrient, excessive intake levels of which the kidneys normally eliminate. In individuals with
« idney disease or, rarely, Wilson's disease (abnormal retention and storage of copper in the body that damages the liver, kidneys, brain, blood,
.on2s, 29 endocrine glands), copper levels may accumulate. Significant industrial exposure to copper occurs mainly through inhalation of fumes
_Juring welding, smelung, or refining operations; or through exposure 1o copper dusts and mists during mining, extracting, refining, or manufactur-
ing processes. Copper particles may irritate, discolor, and damage eyes. Exposure to copper salts in many spplications is poteatially toxic. Copper
dusts, fumes, and salts may irritate the upper respiratory tract. Long-term exposure may writate the skin and discolor the skin or harr.
“edical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or reoal function should avoid exposure.
!g:get Orgaas: Respiratory system, skin, eyes, liver, kidneys.
i e stzary Zao7 Geutes: [nbalaticy, o) 2stion.

Acute EfTects: Inhalation of copper fumes may give rise to metal fume fever (after an incubation period of about 5 hr), an allergic reaction with
exhaustion. These

-like symptoms—high temperature, metallic taste, nsusea, coughing, general weskness, muscle aches, and symptoms usually
i within 24 hr. Direct contact with copper causes skin and (less often) eye irritation, and itching of the linings of the nose, mouth, aod res-
piratory tract. Exposure to copper dust may cause a greenish-black skin discoloraticn. Copper i ion causes nauses, vomiting, abdominal pain,
*~ynd diarrhea. Ingestion of large doses may cause stomach and intestine uiceration, jaundice, and and liver damage.
Chronic Effects: Continued o may cause mild dermatitis and jon of the mucous membranes. Repeated or
to copper dusts and can di skin and hair and irritate the skin. inhalation can canse chronic respiratory
with Wilson's disesse (1 in 200,000 individuals) are more susceptible to chronic copper poisoning. If undetected and untrested, this
condition is eventually fatal.

Eyg:Geulyli.ftmeeypl.idsMﬂu}himﬂnﬂy“mﬁmowyﬁmnoﬁhgmmofmmﬂmmwmmm
- ‘efacility. Consult s physician immediately. . ] ) » ) .
Skin: Q: remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered zkin, consult a
_{m ash affected area with soap and water.
: Remove exposed person to fresh air and support breathing with artificial respiration.
Ingestion: Never give anything by mouth to an unconscious or convulsing pecson. If ingested, have that conscious person drink 1 to 2 glasses of
“yrater, thea induce vomiting.

‘After first aid, tlmr&hmm“mm’ww

~Physician's Not‘::A count shows leucocytosis if an individual has metal fume fever. Consider chellation with penicillamine or BAL
(British Anti-Lewisite or dimercaprol) for chronic intoxication.

~=Section 7. Spill, Leak, and Disposal Procedures . - s -

. |Spill/Leak: Notify safety personnel, remove all heat and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions.
Mpwwmqmnmhmmmmndeyemmm»mmumuming(wimum
ﬁh)ormmppi:?minminldmdispe:ion.Abmﬁﬁquidmnh(%aipemmﬁu.dryaumommmnaum&

iste containers for disposal. Follow spplicable OSHA regulations 1910.120).
: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

- P
ACRA Hazardous Waste (40 CFR 261.33): Not listed
Listed as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): S000 Ib (2270 kg) [* per Clean Water Act, 307(a)]
- SARA Extremely Hazardous Substance (40 CFR 355): Not listed
i {Listed as a SARA Toxic Chemical (40 CFR 372.65)
. JOSHA Designations
Listed as an Air Cootaminant (29 CFR 1910.1000, Table Z-1-A)

" Section 8. Special Protection Data e e i
Goggles: Wear protective or chemical safety goggies, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
th&rmmbmmmmmh OSHA respirator regulations (29 CFR 1910.134) and, if neces-
-approved i . Some recommendations follow. For copper dust and mists greater than 50 mg/m’, wear a hi
respirator, 8 suppli !upirmr.ormSCBA.mm:mmhmdmuﬁmymmmwﬁ.ma
mMWqWWMummmmhmmm“miﬁw 1 mode or with a hood in contiouous-
flow mode. For fumes over 100 mg/m®, wear either a powered air-purifying respirator with a ficiency filter, or a supplied-air
respirator equi either with a full facepiece operated in pre or positive-pressure mode or with a hood in continuous-flow mode.
Ot oar Do eroves boces, aphocs, o gauciles to 1o08ed o repeaied skin Eye and face protection is required
: Wear i i ves, boots, aprons, and gauntiets to prevent pro or contact. Eye ace ion is
M:eagﬁnding,welding.tgmﬁnz.ormlﬁn;:?mwcukinﬁommhenmﬂmdndimhutwhau.ﬂmgmp.Machg:mnpmym
[ t 2 lsceration hazard. Whea handling oil-contaminated copper, wear rubber gioves to prevent skin contact.
{ Venensntor: Provide zenoral and local explosion-proof veatilation systems to rsintain sirborne concentraticnr elow OSHA PELs and ACGIH
TL¥: (Ssc. 2). Local exhaust ventilation is enedsincei:prcveaumminmtdispu_sbniﬂoﬂnmkmbycoqﬂoﬂmgu_uitsso\m:e.“"'
Safety Stations: Make svailable in the area emergency eyewash stations, safety/quick-drench showers, and washing facilities. .
Connmlmtdl-:qulpeNmmmmlmin'ﬁnwﬂmnﬁlnmmm.mmmmmmmkmwm
material from your shoes and equipment. Launder contaminated clothing before wearing. ) ) . .
Conmts:Nevumdxink.cmkehworkmhtﬁumdmﬂhnmdﬂmgmmimaﬂybefmmm
smoking, using the toilet, or applying cosmetics.

=] Section 9. Special Precautions and Comments ] . o

~_§ Tiorage Requirements: Store copper in tightly ciosed containers in a cool, dry, well-ventilated area. Avoid ezzosare o air and moisture.

- " Zagineering Controls: Avoid dust and fume inhalation and direct cootact with skin and eyes. Use only with adcquate veatilation asd appropriate
: personal protective gear. [nstitute a respiratory protection program that includes regular training, mainienance, inspection, and evaluation. Practice
’ ood personal hygiene and housekeeping procedures. Maintain exposures below the PEL/TLV. Moaitor copper dust and mist levels in the air.

%t:er Precautions: Provide placement and periodic examinations that emphasize the skin, eyes, and respiratory system. Preveat s7posing

individuals with chronic i disease or Wilson's disease.

Transportation Data (49 CFR 172.101, .102): Not listed

MSDS Collaction Ref: .73, 4, 83, 89, 100, 101, 103, 109, 124, 126, 127, 132, 133, 134, 136, 138, 139, 143, 144

Prepered by: M Almﬂgss lz:.‘mu. Hyuaeu' Review: D] Wilson, CTH; Medical Review: W Silvenman, MD; Edited by: JR Suan, MS 1
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MCR MERCURY
1217 12.18 12.19 12.20
SATURATED LIQUID DENSITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY UQUID viscosITy
. } British thermal
Temperature Pounds per cubic Temperatre | British thermai unit Tempersture . .| Tempersure DO
(degrees F) foot (degress F) per pound-F (dogress F) | UMgIChRerhen- | (degress ) Centpoise
0 851399 35 033 N 0 1827
5 851.000 40 033 o) 5 1.801
10 850.500 45 033 T 10 (Regd
15 850.000 50 033 15 1.754
20 849.000 55 033 P 20 1.731
25 848.190 60 033 E 2 1.708
0 848.790 ] 033 R 30 1.688
35 848.900 70 033 T 3s 1.088
40 847.880 ] 033 ! 40 1.648
48 847.500 80 03 N 45 1.620
50 847.009 as 033 E 50 1.610
55 640.580 ] 033 N ] 1582
60 840.199 95 033 T 60 1575
65 845.799 100 033 a5 1558
70 845200 70 1.541
75 844.809 75 1.525
80 844.500 80 1510
es 844.000 85 1495
90 843599 80 1.480
95 843.109 95 1.488
100 842.699 100 1.452
2.1 12.22 1223 12.4
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY
Temperaure Pounds per 100 Temperature Pounds Temperaure Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) u-nl’:n (degrees F) 1: (degrees F) per pound-F
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Material Safety Data Sheet ‘Methylene Chloride
from Genium's Reference Collection @P
Genium Publishing Corporation

1145 Catalyn Street
. NY 12303- Issued: September 1985
y, NY %03 1836 USA Revised: ﬁ

(518) 377-8855
~==CTION L. MATERIAL IDENTIFICATION: TR
Material Name: METHYLENE CHLORIDE 000

ovember 1988

Description (Origin/Uses): Used widely in paint removess, 33 a solvent for plastics, as a degreasing
a;cnl.inpmpdllnlmixmformlsvﬂ!l.lndulblomwinfm& HMIS
Other Designations: Dichloromethane; Freon 30%; Methane Dichloride; Methylene Bichloride; H
Methylene Dichloride; CH,CL; CAS No. 0075-09-2 : 4
Manufscturers Cwstpumppﬁcmdhuibuw.mmmediﬁonofﬂaewm P!

Buycrs'Gddc(GninmxeLﬁ)fonli:tof

OSHA PEL ACGIH TLV, 1983-89 Toxicity Data®
TLV-TWA: 50 ppm, 175 mg/m’ Rat, Onl, LD, 2136 m.lk;

Ceiling: 1000 ppm Acceptable Maximum Peak (Adopted 1988-89) Human, Inhalatics, TC, ; 500 ppm (8 Hours)
above the Ceiling: 2000 ppm for 5 Minutes in

Any 2-Hour Period

#See NIOSH, RTECS (PA8050000), i ces to imitative, reproductive, mutagenic, and timorigenic effects.

SECTION *

= 84.94 Grmy/Mole

Bolling Polnt: 10355F (39.75°C) 3t 76 Torrs Molecular Weigh

Melting Polnt: -142°F (-96.7°C) Solubility in Water (%): 1% by Weight

Vapor Density (Alr = 1): 2.9 Specific Gravity (H,0 = 1): 13255 at 68°F (20°C)

Vapor Pressure: 440 Torrs at TTF(25°0) % Volatile by Volume: Ca 100

Appearance and Odor: Aclelr.eoloﬂr.s.vohﬁlsﬁqnid;disﬁncﬁve. emdodot.modorwﬂlnotmnawm
Most persons can detect this odor at sbove 300 ppm.

wuningpmpmy'beuue

Wdl&mmmaﬂy

€XpOsure (0 Water may cause mmmmmmummmmmwnmm?(wcyhmm
enriched azmospheres or whea heated (>212°F [100°CD, methyleoe chioride vapor can be readily ignited. Hazardous Products of
Decomposition: Bpmnmw(mwnmmsufmmmmmmmmhzmm)mpm
toxic and ccrrosive thermal-orig ttive procucts of decompasition suck &3 hydrogen chloride, car3c monoxide, sad even small quantities of
phosgene gas, which is extremely poisonous. ’
"SECTION: 6. HEALTH HAZARD
Carcinogenicity: Methylene chloride is suspected
carcinogen). Summary of Risks: Accidental contact of liquid
bmuifnotpmpuymoved.axposmbymyof i
irritant effects. Long-term exposure o mild or moderate
dizziness, headache, mental confasion, slurred speech, dostls vist
muhymcuoﬁemawethhmofMyumﬂoﬁnhmM(Mum
oxide). Medical Conditions Aggravated by Long-Term Exposure: Nooe reported. Target Organs:
liver, kidneys, and blood. Primary Eatry: :on. skin contacvabsarption. Acute Effects: Headache, ;iddhul. stapor, irritability,
hﬁgu.ﬁnslinshmenmb&ndmm&ninaumnyfmlifﬂnmbmmd 1 .
Effects: The ACGIH dmmmomamummmpmﬁmmimnamnmmp@umam
exposure mwy\mmmsr AID: Eyulmdhﬂyﬂnshey&hchdhgudﬁtneyeﬁd&.gmﬂymmmymm

melmo—maﬂ-—
Asy sreinl was or seprodect “.p&lﬂipﬂ-




No.310 METHYLENE CHLORIDE 11/88

[SECTION 6. HEALTH HAZARD INFORMATION, cont._

flooding amounts of running water for at least 15 minutes, Skin. Rinse the affected area with flooding amounts of water and thea wash it with
soap and water. Inhalstion. Remove the exposed person to fresh air; restore and/or support his or her breathing as aeeded. Have qualified
‘medical personnel administer oxygen as required. Note to Attending Physician: Do not administer adrenalin. Ingestion. Unlikely. Should
this type of exposure occur, do not induce vomiting because of the danger of aspiration. if spontaneous vomiting should occur, position the
exposed person's head below his or her trunk to resist aspirstion. Get medical help (in plant, paramedic, community) for all exposures.
Seck prompt medical assistance for further treatment, observation, and support after first aid. Note to Physician: Absorbed methyicne
chloride is stored in body fat and metabolizes to carbon monoxide. This produced carbon monoxide increases and sustains carboxyhemo-
Zlobin levels in the blood, which concommitantly reduces the oxygen-carry:ng capacity of the blood. NIOSH advises preplacement and
annual medivei exams that emiasize Liver, xidrey, eje, skin, CNS, and rospirasory system funciicss and z compless Sio2d coupt. Sivevltese-
ous exposure to tobscco smoke, slcohol, and carbon monoxide, aloag with hesvy manual labor, increases the body burden of & worker as well
as the toxic hazards of the methylene chloride. In significant exposures, serum methylene chioride levels are of no clinical importance.
Nmmmmmamummmwum

SpilV/Leak: Nommmmmmmmmamwy.umm
explosion-proof ventilation. Cleanup personnel need protection against this liquid's contact with the skin or eyes as well as inhalation of its
vapor. Coutain large spills and collect waste or absorb it with sn inert material such as sand, earth, or vermiculite, Use sonspearkiog tools o
place waste liquid or absocbest into closable containers for disposal. Keep wastz out of sewers, watersheds, and waterways. Wasts
Disposal: Coatact your suppiier or 8 censed contractor for detailed recommendations. Follow Federal, state, and Jocal regulations.
OSHA Designations

um.snmcwmcmmo.woosmmzy

EPA Designations (40 CFR 3024

RCRA Hazardous Waste, NO. U080

CERCLAH::MSuhn-::. &my:IOWM(mk;).puuClmeAu(CWA).ism(l).ndthskm

Goggles Alway:weupmteedveemlmwcbmulwuygoglu W'haupushmgnposible. mufnnfmmmm
eye- and face-protection regulations (29 CFR 1910.133). Respirator: Use a NIOSH-spproved respirator per Genium reference 88 for the
maximum-use concentrations snd/or exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For
emergency or noaroutine operations (spills or clesning reactor vessels and storage tanks), wear an SCBA. Warning: Air-purifying respina-
tars will not protect workers in oxygen-deficient atmospheres. Other: Wear impervious neoprene, PVA, or Viton gloves, boots, aprons, and
gauntlets, etc., to prevent any skin contact with liquid methyjene chioride. Ventilation: Install and operate general and local maximnm,
yexplosion-proof ventilstion systems powerful enough to maintain sirborne levels of acetone below the exposare limits cited in section 2.
Local exhaust ventilation is preferred because it prevents dispersion of the contaminant into the general work area by eliminating it at its
source. Consult the latest edition of Genium reference 103 for detailed recommendations. Floor or sump veatilation may be necessary.
Safety Statior:s: Make emergency eyewath stations, safety/quick-drench showers, and washing facilities available in work areas. Contami-
nated Equipment: Contact leuses pose a special hazard; soft lenses may absorb irritants, and all lenses concentrate them. Do not wear
coatact leases in any work srea. Remove contaminated clothing and launder it before wearing it again; clean this material from shoes and
equipment. Other: Because the health effects of carbon monoxide and methylene chloride are additive (see sect. 6), workplaces should be
equipped with automatic sensing equipment that identifies workroom atmospheric levels of both of these materials. Comments: Practice
good personsal hygiene; mmmmmmmmwmmmmmgmmwwﬂm
cosmetics. Keep it off your clothing and equipment. Avoid transferring it from your hands to your mouth while esting,-drinking, or smoking.
Do not eat, drink, or smoke in any work area. Do not inhale methylene chloride vapor.
| SECTION:.9;. SPEGIAL::PRECAUTIONS “AND :COMMENTS:
Storage/Segregation: SmmcMencMmmMmmamLm.nu-mm-u:myﬁw
sources of ignition, strong oxidizers, caustics, and incompatible chemicals (see sect. 5). Protect containers from physical damage.
Special Handling/Storsge: Prevent moist air from entering storage containers. Provide ventilation at the floor level in storage arcas
because meth:-lene chloride vaper is denser thn air. Installation of & dryer and a safety s2al op each tank is rece:cnended. Aluminum is
Dot recommenvied for use as a storage material; appropriate storage materidis include gaivanized iron, blsck irci, ar ssel.

Control: M L2surs all en; ceting syier fp— ™ 1w, Yeaspr=rdon) o= of mxir—n explosion-procf deci~, Electrically ground sod
bood all containers and pipelines used in shipping, wansferrilg, icticg, piouction, il sampling operations tc ;revzut geasrsting static
sparks,

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Dichloromethane or Methylene Chloride IMO Shipping Name: Dichioromethane
%):' “&{293 ORM-A IMO Hazard Class: 6.1

Yo. : Saint Andrew's Cross (X)*
DOT Packaging Requirements: 49 CFR 173.605 %é’;‘:’hm Groage T ®

DOT Packa;izg Exceptions: 49 CFR 173.505

*Harmful-Stow away from Foodstuffs.
References: 1, 26, 38, 84-94, 100, 116, 117, 120, 122,

Judgmesz: 23 to the mitability of iaformation hersia for purcaser’s purposes are Prepmdby?l Igoe, BS

L/ ascessarily purchaser's rasponsibility. Therefors, aithaugh reasoasbis care has
extsads 20 warrsatios, makes 50 represestations and acmumes 90 respoasibility

been takea ia the prepartion of such iaformation, Genire= Publishisg Corp. Industrial Hygiene Review: DJ Wilson, CIH

o e e o o o, o 2 .| Medical Review: MJ Hardies, MD

mo:mo—-uc—-— *
Asy ssmmmarcial we or repr ’ s pamaisnion is probidind
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Material
Polychlorinated Biphenyls

Genium Publishing Corporation . - - -
@ One Genium Plaza Sheet No.
Schenectady, NY 12304-4690 USA Polychlon. . ..

(518) 377-8854 Issued: 11/88 Revision: A, 992

Polychiorinated Biphenyls [CyyHyo Cly (n=3, 4, 5)] Description: A class of nonpolar chlorinated hydrocarbons a R

i 1 NFPA
biplmylnxhs(mbmemdexcoumﬁbyasinghc-cwinwhid:myoullofulehydmgenmhzvebeenI 4
mlﬁhcﬂd&&nmcﬂ?@lnmmdwmylmwkhvmmdw S 3 oo
Pupnedixﬂnminﬂybydnctddmﬁonofbiphmylwiﬂ:mhydmudtbﬁmindwprmohcnﬂynmchufmic K 1 0
d:lorithorimnﬁhp.k@thﬁnﬁdmﬁd&vwmm&hnembmmhmus * Skin
since 1977. When large quantities of PCBs were manufactured in the US, they were marketed under the radename Aroclor sbeorption  MIS
(Monsmto)mdmchnlﬁﬂizedbyfowdigitnmhct.mﬁmmdiﬁnindidn;biphenyh(lZ).uﬁ;hnyh(“).ot
M(ﬁ.“);ﬂnhnmmmmewﬁmmofm.PCB:'Mmlmbility.nnnﬂmabilily.ld
mdmmq»nhywnqummmwwwwumﬁmmwmm
wransfer systems, lobricants, cutting oils, printer's ink, fire retardants, asphalt, brake linings, automobile body sealants, PPEt
plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless 1S0c.8
reproducing paper. PCBs are still used in certain existing electrical capacitors and transformers that require enhanced 3 Chrome
electrical protection 1 avoid heating from sustained electric faults.

Other Designations: CAS No. 1336-36-3, Aroclor, Clophen, Chlorextol, chiorinated biphenyis, chlorinated diphenyl,
chlorinated diphenylene, chloro biphenyl, chioro-1,1-biphenyl, Dykanol, Feaclor, Inerteen, Kaneclor, Montar, Noflamol,
Phenocior, Pyralene, Pyranol, Santotherm, Sovol, Therminol FR-1

CauﬂmPCBsmpomﬁvummmnm:ybeMbednwughmPomﬁany.clwnicordehyedmxicizyiuipiﬁcanCBs
wcmm:h!einfmyﬁmmdmaymablybemicipﬂedmbewdnogm.PCBsneabiommniveenvimmumlhmd.Whm
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hmud.dwomguhionpodxmmxybemaehmdomthmthe?@s.
Section 2. Ingredients and OccupationalExposure Limits .~ ..~ .

PCBs, contain vmous ievels of polychlorinated dibenzofurans and chlorinated naphthalenes as contaminants

1991 OSHA PELs, Skin 1985-86 Toxicity Data® .
8-hr TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m’ Rat, onal, TD: 1250 mg/kg administered intermittently for 25
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m’ weeks produced liver tumors. B o
1990 DFG (Germany) MAK, Danger of Cutaneous Absorption Mm %m%ﬂmm mlu“nl ﬂ: 36th day of
Category ITI: Substances with systemic effects, onset of effect > 2 hr., mﬁmmq i ;
half-life > shift length (srongly cumulative) ’ :
Short-term Level: 1 ppr, 30 min., average value, 1 per shift %&TIOSHREL L 42% ine): 0,001 mghr®
: : ) € . . . y chlorine): 0. m

'(l:'rlv’;: &Cytl%no:o(dsx:hg‘)’.e.)m% calcrine): 0.05 ppm (0.5 mg/m®) TWA (Chlcmaml' |‘=IyL $4% chiorine): 0.001 mg/m®
Short-term Level: 0.5 ppm, 30 min., average value, 1 per shift 1992-93 ACGIH TLVs, Skin ®

TWA (Chlorodiphenyl, 42% chlorine): 1 mg/m’

TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m’

- !"Thmgdaﬁmoﬂummblygoodpmeﬂimqmmm.hnmym‘mmmthndnlamm\m.

 See NIOSH, RTECS (TQ1350000), for sdditional reproductive, tumorigenic, and toxicity data.
S e ! 'lon T L * S

.Physimﬁ)ata* R —

Bolling Polnt: 644-707 °F (340-375 "C) Specific Gravity: 13 10 1.8a:20°C
Meltlni Point: 42%: -2.2 °F (-19°C); 54%: 14 °F (-10 ‘(.? Water Solubllity: Low solubility (0.007 o 59 mdl..)_
Vapor 1 mm Hg at 100 °F (38 °C); 10€t0 10 mm at 20 °C Other Solubilities: Most common organic solvents, oils, and fats;

Moleculsr Weight: 188.7 to 398.5 slightly soluble in glycerol and glycols.

- i i:ppearance and Odor: PCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins, depending upon

chlorine content.

‘thﬁdmddunhlmduvqwﬂelymﬁuwdepudhﬁepuhhdm

Section 4. Fire and Explosion Data

Flash Point: 286-385 °F (141-196 ‘C) OC* | Autoign

ition Tem

. Special
.mlﬂmwmw(SGA)ﬁm-mtmiuwmmwa 0 pressure >
proach fire from upwind 1o avoid highly toxic decomposition products. Structaral ﬁreﬁg!lu'spmmveduhn;wﬂlwmm-
Dow:dmrmoﬁ’&omﬁ::wmlmetho&mmorwmys.Dikeforlnadupoul.
‘Mpﬂlﬁoﬂmurﬂefavﬁmmmt«mhuh@mm

Section 5. ReactivityData. = -

CER S . IR . : - - Uv( -
Stability/Polymerization: PCBs are very siable materials but are subject to photodechlorination when exposed to sonlight or (spectral region
. 8OV LUV ilikmicidl.,. dazardcus polymerization cannot occar. Chemical Incompetibilities: PCBs sre chemically inert and resistant to
oxidnﬁmxacids.mdbu.CondlﬂomtoAvold:AvoidheuMipﬁﬁonwm. . ; :
Hazardous Products of Decompasition: Thermal oxidative decomposition (11121202 °F (600-650 °C)) of PC:' ““P'm.% oad
desivatives, including polychlarinated dibenzo-para-dioxins (PCDDs), polychlorinated dibenzofurans (PCDFs), hydrogen chioride,

Cappigit © 1992 Gewinm Publishing Corporstion. Any rym—_—r— withont e pukisher's permission s prebbvisnd.




‘Data : L
Carcinogenicity: The IARC.0%) and NTPO® list PCB:-mlARCthucl;léogm (overall evaluation is 2A; limited human data; sufficient
animal data) and NTP anticipated carcinogen, respectively. Risks: $ are potent Liver woxins that can be absorbed through
unbroken skin in toxic amounts without immediate pain or irritation. have low acute toxicity, but can accumulate in fatty tissoe and severe
hedzheffeasmydeydo?hu.(}euﬂly.wndtymmwﬁhaligludtbﬁnemm-oxidummloxic.m:oxic-cdononm
ummmwmmumqmmmmcm&pm”hmm alcohol, and certain drugs. Pathological pregnancies
(Mmdpmmml.sﬁnmMWM)MGMMﬁmMPCBmMeBMM;PC&
mu'pndmmm_mmmwm:ymdmhwcmmmbyLong-TernExpuum
Skin, liver, and respiratory disease. Target Organs: Skin, liver, eyes, mucous membranes, and respiratory tract. Primary Eatry Routes:
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely imitating 1o the siin, eyes, nose, throat, and upper
mmmymlmammwmhighmnﬁommymkinmmMﬁvcinjlry.smmwudcmvomimg.
increased blood pressure, fatigue, weight loss, jaundice, edema and abdominal pain. itive, nearobehavior and psychomotor impairment and
m@M@MmMmmCMMWWmM&mmMMWm&
mwwmdmmmm, il and burning of the eyes, and excessive eye discharge; distinctive hair follicles;
;mmﬂmmgﬂmwm dizziness, depression, nervousness, numbness of the extremities, and
pmtwmmcmt_m_;hvummdwmwmmm&.&m.pmlivu.isdsoaponiblemuhof
is inconclusive.

ex but
Flm:ll_) Eyes: Do not allow victim w0 rub or keep tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB
and halt irritation better than water rinsing alone. Genlly L eyelids and fiush immediately and continuously with flooding amounts of water until
mbmmm@hﬁmy.&mkaphyﬁdnw.Smguwywewmmampkhmﬁmﬂwdi:f
smounts of water for at least 15 min. Wash exposed area with sosp snd water. Multiple soap and water washings are necessary. Avoid the use
manignlvmwchmmehknddmdcbﬁsw:ﬁn.mha ysicisn. Inhalation: Remove exposed parson to fresh sir and sapport
mm;umwuhmmmmmw not be recognized until long after vomiting would be of any value.
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause iration. Consult a physician.
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and ic symptoms listed above.
Diagnostic tests include blood levels of PCBs and altered liver enzymes.

Section 7. Spill, Leak, and Disposal Procedures -~ Lo AR

8plllll.uk:Ndfysduypumlwmﬂmwm&wwi&dqmvuﬁhﬁomuﬂbohmhmdmﬂemwm
thonldpmuamimtminhahﬁonuﬂskinmeyem?ormﬂqﬂhubupwﬁh:mduuhammhnibhmmiﬂmdgnchm
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29 CFR
1910.120). Environmental T\ + PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill, TLm:
0.278 ppm/96 hr. Mallard Duck, : 2000 ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase
degree of chlorination. Soll Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach signi icantly in most aqueous soil
systems. Howevez, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of s from soil may be siow, but
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, ]
EPAWdumﬁvedhponlnmds.M&mﬂnﬂnﬂh&vﬁwcﬁuﬁ%&ammﬁaaalﬂudmmmm
recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Listed as 2 SARA Toxic Chemical (40 CFR 372.65)
Li:;d 337: ():]EICI.A Hazardous Substance® (40 CFR 302.4): Final Reportable Quantity (RQ), 1 Tb (0.454 kg) [* per CWA, Sec. 311(b)(4)
. .

Section 3. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and. if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient oxygen.
Minimum respi wmhsbddhzlu&nwmbiuﬁondm-fmﬁxudmcvmcuﬁdgemmwdr lied, depending -
upon the situation. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. arning! Air-
pwrifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protec-
xionpro;mnlhnincludesuhscmedicdcerﬁﬁwiomnhin&mmwbdmmhnwmm;mmmwmmdmg.
and convenient, sanitary storage areas. Other: Wear chemically protactive gloves, boots, aprons, and gauntlets to prevent all skin contact Butyl
rubber, neoprene, Teflon, and fluorocarbon rubber have break through times than 8 hrs. Ventilation: Provide general and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred becsuse it prevents
contaminant dispersion into the work ares by controlling it at its source.( Safety Stetions: Make availsble in the work area emergency eyewash
stations, safety/quick-drench showers, and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes
mdlaunchtbefmmwmnmimudcblhhginndnmmulolhnthaaisnodinaeonuctbyhnndrymelmplemem
quality assurance 10 ascertain the completeness of the clesning procedures. Remove this material from your shoes and clean PPE. Comments:
Neveren.dr'mk.otmwkeinMm.ﬁwﬁapﬂwﬂhy‘hmnfummkmmwywmmm;m
| using the wilet, or applying cosmetics.

Section 9. Special Precautions and Comments ’ 5
Storage Requirements: Store in a ciosed, labelled, container in a ventilated ares with appropriate air pollution control equipment. Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airbome contaminants and to maintain
concenuations at the lowest practical level. Administrative Controls: Inform employees of the adverse health effects associated with PCBs. Limit
access o PCB work areas to authorized personnel. &mﬂeﬁmﬂgﬂynﬂimﬂbﬂmﬁnﬁsm&m@m@hh&
lung, and reproductive system. Monitor PCB blood levels. Consider possible on the fetus. Keep medical records for the entire length of

employment and for the following 30 yrs. Trensportation Data (49 CFR 172.101)
DOT Shipping Name: Polychlorinated biphenyls Packaging Authorizations Quantity Limitations
DOT Hazard Class: 9 a) : 173.155 a) Passenger Aircraft or Ralicar: 100L
ID No.: UN2315 b) Non-bulk Packaging: 173.202 b) Cargo Alrcraft Only: 220 L
DOT Packing Group: II ¢) Bulk Packaging: 173.241 Vessel Stowage Requirements
U7 Lokl CLASSY a) Vessel Stowage: A
Special Provisions (172.102): 9, N81 b) Other: 34
MSDS Cellaction References: 26, 13, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 163, 164, 168, 169, 174, 175, 180
Prepared by: MJ Wourth, BS; Industrisl Hygiene Review: PA Roy MPH, CIH; Medical Review: AC Darlingion, MD
Capyvight © 1992 by Qouinsm Pubtlisking Covpasmtion. Any il wn @ wpreduction wihou ke publaher’s pasnission & prohibited ) .numd“hﬁhty-h:\pv—
- riythe p sopansblity. AMhwugh sssanshie core bes 1om in e proparesion of mech information, Geninm Peblishing Corpariion cxmnds %0 prp—
passibiity e t» the o smissbility of such inb sam for appls wths p 0 i purpes o (or emuaquanees of i as.
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Monsanto yateriaL SAFETY DATA Page 10t 6

MONSANTO COMPANY
( 800 N. LINDBERGH BLVD.
| MONSANTO PRODUCT NAME ST. LOUIS, MO 63167
! | Phone No.
i Polychlorinated Emergency Fon
|  Biphenylis (PCBs) 314-694-1000
N\ Date: 10/88
PRODUCT IDENTIFICATION
Synonyms: PCBs
Chiorodiphenyl (—% Cl)
Chiorinated biphenyl
Polychiorinated biphenyi
Chiorinated biphenyls
(approx. .—% Cl)
Trade Names/
Common Names: Arocior®! Series 1016, 1221, 1232, 1242, 1248, 1254, 1260

Therminol®! FR Series

PYRANOL®2 and INERTEEN®?® are trademarks for commonly used dielectric fluids that may have
contained varying amounts of PCBs as weli as other components including chiorinated benzenes.

ASKAREL - Generic name for a broad class of fire-resistant synthetic chiorinated hydrocarbons and
mixtures used as dielectric fluids that commonly contained about 30-70% PCBs. Some ASKAREL fluids
contained 99% or greater PCBs and some contained no PCBs.

This list of trade names is representative of several commonly used Monsanto products (or products
formulated with Monsanto products). Other trademarked PCB products were marketed by Monsanto
and other manufacturers. PCBs were also manufactured and soid by several European and Japanese
companies. Contact the manufacturer of the trademarked product, if not in this listing, to determine if
the formulation contained PCBs.

3' Registered trademark of Monsan Company

32 Registered trademark of General Electric Company

3 Registered trademark of Westinghouse Electric Corporation

CAS No.’s: 001336363, 053469219, 021672296, 01109769, 011096825 and others

WARNING STATEMENTS

me@maﬁmsmmeToﬁcSumConWMmqucas,PCBnems.smm.
tmnsformervaults.andu'ansponvehidestobemarked.(dteekregulaﬁms,wCFR761.fordetah)

CAUTION
ECBs
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Vlcnsanto

PRECAUTIONARY MEASURES
Care should be taken to prevent entry into the environment through spills, leakage, use, vaporization, or

Polychlprinated Biphenyls (PCBs)

MATERIAL SAFETY DATA Page 2 of 6

disposal of liquid

or containers. Avoid prolonged breathing of vapors or mists. Avoid contact with eyes or

prolonged contact with skin. If skin contact occurs, remove by washing with soap and water. Foliowing eye
contact, flush with water. In case of spillage onto clothing, the clothing shouid be removed as soon as
practical, skin washed, and clothing laundered. Comply with all federal, state, and local regulations.

EMERGENCY AND FIRST AID PROCEDURES

ingestion:

Skin:

Eyes:

inhalation:

Consult a physician. Do not induce vomiting or give any oily laxatives. NOTE TO
PHYSICIAN—If large amounts are ingested, gastric lavage is suggested.

If liquid or solid PCBs are splashed or spilled on skin, contaminated clothing shouid be
removed and the skin washed thoroughly with soap and water. NOTE TO PHYSI-
CIAN—Hot PCBs may cause thermal burns.

Eyes should be irrigated immediately with copious quantities of running water for at
least 15 minutes if liquid or solid PCBs get into them. A petrolatum-based opthaimic
ointment may be applied to the eye to relieve the irritating effects of PCBs.

Remove 1o fresh air. If skin rash or respiratory irritation persists, consult a physician.
NOTE TO PHYSICIAN—If electrical equipment arcs over, PCBs or other chiorinated
hydrocarbon dielectric fluids may decompose to produce HC!, hydrochloric acid, a
respiratory irritant.

OCCUPATIONAL CONTROL PROCEDURES

Al Eliral. SAFETY DATA

Eye Protection:

Respiratory
Protection:

Ventilation:

Airborne

Wear chemical splash goggles and have eye baths available where there is
significant potential for eye contact.

Skin Protection: Wear appropriate protective clothing and chemical resistant gioves to prevent

skin contact. Consult glove manutfacturer to determine appropriate type glove for
given application. Wear chemical goggles, face shield, and chemical resistant
clothing such as a rubber apron when splashing is likely. Wash immediately
if skin is contaminated. Remove contaminated clothing promptly and launder
before reuse. Clean protective equipment before reuse. Provide a safety shower
at any iocation where skin contact can occur. Wash thoroughly after handling.

ATTENTION! Repeated or prolonged contact may cause chioracne in some people.

Avoid breathing vapor or mist. Use NIOSH/MSHA approved equipment when air-
borne exposure limits are exceeded. Full facepiece equipment is recommended
and, if used, replaces need for face shield and/or chemical splash goggles. Con-
sult respirator manutacturer to determine the type of equipment for a given appli-
cation. The respirator use limitations specified by NIOSH/MSHA or the manufac-
turer must be observed. High airborne concentrations may require use of self-
contained breathing apparatus or supplied air respirator. Respiratory protection
programs must be in compliance with 29 CFR Part 1910.134.

Provide natural or mechanical ventilation to control exposure levels below air-
borne exposure limits (see below). If practical, use local mechanical exhaust ven-
tilation at sources of air contamination such as open process equipment.

Exposure Limits: Chlorinated biphenyl (approximately 42% chiorine)

OSHA PEL: 1 mg/m?® 8-hour time-weighted average - Skin"
ACGIH TLV: 1 mg/m? 8-hour time-weighted average - Skin®
2 mg/m?® short-term exposure limit - Skin*

*Skin notation means that skin absorption of this material may add to the overail expasure. Avoid skin ccntact.
(OCCUPATIONAL CONTROL PROCEDURES continued on page 3)



A

Monsantoyareriac saFeTY DATA

Page 3 of 6

OCCUPATIONAL CONTROL PROCEDURES (continued)

Airborne
Exposure Limits _
(Continued): Chlorinated biphenyl (approximately 54% chiorine)
OSHA PEL: 0.5 mg/m?® 8-hour time-weighted average - Skin*®
ACGIH TLV: 0.5 mg/m?® B-hour time-weighted average - Skin*
1 mg/m® short-term exposure limit - Skin*

*Skin notation means that skin absorption of this material may add to the overail exposure. Avoid skin contact.

FIRE PROTECTION INFORMATION

Fire and

Explosion: PCBs are fire-resistant compounds. They may decompose {0 form CO, CO,, HCl,
phenolics, aldehydes and other toxic combustion products under severe conditions

such as exposure to flame or hot surfaces. - -

At temperatures in the range of 600-650°C in the presence of excess of oxy-
gen PCBs may form polychlorinated dibenzofurans (PCDFs). Laboratory studies
under similar conditions have demonstrated that PCBs do not produce potychio-

rinated dibenzo-p-dioxins (PCDDs).

PCBs in electrical equipment have been reported to produce both chiorinated di-
oxins (PCDDs) and furans (PCDFs) during fire situations. These combustion pro-
ducts may result all, or in part, from non-PCB components of the dielectric fluids or
other combusted materials. Consuit the equipment manutacturer for information

regarding composition of the dielectric fluids in electrical apparatus.

Federal regulations require all PCB transformers to be registered with fire response

personnel.

If a PCB transformer is involved in a fire-related incident, the owner of the trans-
former may be required to report the incident. Consult and follow appropriate fe-

deral, state, and local regulations.

REACTIVITY DATA ;

PCBs are very stable, fire-resistant compounds.

HEALTH EFFECTS SUMMARY

Skin Contact: PCBs can be absorbed through intact skin. Local action on skin is similar to that of
common organic solvents where contact leads to removal of natural fats and oils
with subsequent drying and cracking of the skin. A potential exists for contracting

chioracne.

Eye Contact: The liquid products and their vapors are moderately irritating to eye tissues.

ingestion:

The acute oral toxicities of the undiluted compounds are: LDs, rats—8.65 gm/kg for
42% chiorinated, and 11.9 gmvkg for 54% chiorinated—"slightly toxic.”

Inhalation: Animal experiments of varying duration and at different air concentrations show that
for similar exposure conditions, the 54% chiorinated material produces more liver

injury than the 42% chiorinated material.

(HEALTH EFFECTS SUMMARY continued on page 4)
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Monsanio  \aremiaL SAFETY DATA Page 4 of 6
HEALTH EFFECTS SUMMARY (continued)

Polychlorinated Biphenyls (PCBs)

AATEHIAL SAFETY DATA

Other: There are literature reports that PCBs can impair reproductive functions in mon-
keys. The National Cancer Institute performed a study in 1977 using Aroclor 1254
with both sexes of rats. NCI stated that the PCB, Arocior 1254, was not carcino-
genic under the conditions of their bioassay. There is sufficient evidence in the
scientific literature to conciude that Aroclor 1260 can cause liver cancer when fed to
rodents at high doses. Similar experiments with less chlorinated PCB products have
produced negative or equivocal -results.

The consistent finding in animal studies is that PCBs produce liver injury following
prolonged and repeated exposure by any route, if the exposure is of sufficient
degree and duration. Liver injury is produced first, and by exposures that are less
than those reported to cause cancer in rodents. Therefore, exposure by all routes
should be kept sufficiently low to prevent liver injury.

Numerous epidemiological studies of humans, both occupationally exposed and
non-worker environmentally exposed popuiations, have not demonstrated any
causal relationship between PCB exposures and chronic human ilinesses such as
cancer or neurolfogical or cardiovascular effects. PCBs can cause dermatological
symptoms; however, these are reversible upon removal of exposure source.

PCBs are identified as hazardous chemicals under criteria of the OSHA Hazard Com-
munication Standard (29 CFR Part 1910.1200). PCBs have been listed in the interna-
tional Agency for Research on Cancer (IARC) Monographs (1987)-Group 2A and in
the National Toxicology Program (NTP) Annual Report on Carcinogens (Fourth).

PHYSICAL DATA

PROPERTIES OF SELECTED AROCLORS*

PROPERTY 1016. 1221 1232 1242 1248 1254 1260

Color (APHA) 40 100 100 100 100 100 150

Physical state mobile oil | mobile oil | mobile oit | mobile oil | mobile oil viscous sticky

liquid resin

Stability inert inert inert inert inert | inen | inert

Density 11.40 9.85 10.55 | 11.50 12.04 1282 - 13.50
(Ib/gal 25°C) i ,
1 Specific gravity 1.36-1.37 | 1.18-1.19 | 1.27-1.28 | 1.30-1.39 | 1.40-1.41 1.49-1.50 | 1.55-1.56
x/15.5°C x-25° x-25° x-25° x-25° x-65° x-65° x-90°
Distillation 323-356 275-320 290-325 | 325-366 340-375 365-390 385-420
range (°C) -

Acidity 010 014 014 .015 010 010 .014
mg KOH/g,
maximum

Fire point none to 176 238 none to none to none to none to

(°C) boiling boiling boiling boiling boiling
point point point point point

Flash point 170 141-150 152-154 176-180 193-196 none none

(°C)

Vapor pressure NA NA 0.005 0.001 0.00037 0.00006 NA

(mm Hg @ 100°F) '

Viscosity

(Saybolt Univ.

Sec. @ 100°F) 71-81 38-41 44-51 82-92 185-240 1800-2500 | —

(centistokes) 13-16 3.6-4.6 5.5-7.7 i 16-19 42-52 390-540 -

NA—Not Available

Lo P o g | s P [y
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Monsanto yareriaL saFeTy DATA Page 5 of 6

SPILL, LEAK & DISPOSAL INFORMATION

Cleanup and disposal of liquid PCBs and other PCB items are strictly regulated by the federal govemn-
ment. The regulations are found at 40 CFR Part 761. Consuit these regulations as well as applicable
state and local regulations prior to any disposal of PCBs, PCB items, or PCB-contaminated items.

If PCBs leak or are spilled, the following steps shouid be taken immediately:
All non-essential personnel should leave the ieak or spill area.
The area should be adequately ventilated to prevent the accumuilation of vapors.

The spillleak should be contained. Loss to sewer systems, navigable waterways and streams
should be prevented. Spilis/leaks should be removed promptly by means of absorptive material,
such as sawdust, vermiculite, dry sand, clay, dirt or other similar materials, or trapped and re-
moved by pumping or other suitable means (traps, drip-pans, trays, etc.).

Personnel entering the spill or leak area should be furnished with appropriate personal protective
equipment and clothing as needed. See Occupational Control Procedures section of this MSDS.

Personnel trained in the emergency procedures and protected against the attendant hazards shouid
shut off sources of PCBs, clean up spills, control and repair leaks and fight fires in PCB areas.

All wastes and residues containing PCBs (e.g., wiping cloths, absorbent material, used disposabie
protective gloves, clothing, etc.) should be collected, placed in proper containers, marked and dis-
posed of in the manner prescribed by EPA regulations (40 CFR Part 761) and applicable state and
local regulations.

Various federal, state and local regulations may require immediate reporting of PCB spills and may
also define spill clean-up levels. Consuit your attorney or appropriate reguiatory officials for infor-
mation reiating to spill reporting and spill clean-up.

ENVIRONMENTAL INFORMATION

Care should be taken to prevent entry of PCBs into the environment through spills, leakage, use, vapori-
zation or disposal of liquids or solids. PCBs can accumuiate in the environment and can adversely
affect some animals and aquatic lite. In general, PCBs have iow solubility in water, are strongty bound
to soils and sediments, and are slowly degraded by natural processes in the environment.

ADDITIONAL COMMENTS

Polychlorinated Biphenyls

For regulatory purposes, under the Toxic Substances Control Act the term “PCBs" refers to a chemical
substance limited to the biphenyl molecule that has been chlorinated to varying degrees or any combi-
nation of substances which contain such substance (40 CFR Part 761).

Chemically, commercial PCBs are defined as a series of technical mixtures, consisting of many isomers
and compounds that vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins.
Technical products vary in composition, in the degree of chiorination and possibly according to batch.

The mixtures generally used contain an average of 3 atoms of chiorine per molecuie (42% chiorine) to
5 atoms of chiorine per molecuie (54% chiorine). They are used as components of dielectric fluids in
transformers and capacitors. Prior to 1972, PCB applications included heat transfer media, hydraulic
and other industrial fluids, plasticizers, carboniess paper, paints, inks and adhesives.

in 1972 Monsanto restricted sales of PCBs to applications involving only closed electrical systems

(transformers and capacitors). In 1977 all manufacturing and sales were voluntarily terminated. In 1979
EPA restricted the manufacture, processing, use, and distribution of PCBs to specifically exempted and

authorized activities.

(sgod) siAueydig pejeupioydsfjod
Viva A134VS IVIHIIVIN




Mﬂnsanto MATERIAL SAFETY DATA

Page 6 of 6

DATE: Issued 10/1/88 - reprinted - 10-82 SUPERSEDES: Al prior to 10/1/88

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

John H. Craddock
Product & Environmental Safety Director

Gary W. Mappes
Product & Environmental Safety Manager

Environmental Policy Staff
Monsanto Company

800 North Lindbergh Boulevard
St. Louis, Missouri 63167

(314) 694-4764

Polychlorinated Biphenyls (PCBs)

i
§
|
i
§
3
i
:
§

—— r—a —e pr— p——y —— —



Material Safety

Data Sheet

Genium Publishing Corporation

1145 Catalyn Street

, NY 12303-1836 USA

(518) 377-885

CyHg, CAS #0108-33-3

MANUFACTURER/SUPPLIER: Available from many. suppliers, including:
Allied Corp., PO Box 2064R, Marzistown, NJ 07960; Telephone: (201) 455-4400
Ashisnd Chemical Co., Industrial Chemicals & Solvents Div., PO Box 2219,

Columbes, OH; Telephone: (614) 889-3844

#
“SECTION 2. INGREDIENTS :AND HAZARDS -

:8

Flash Point and

r———

40'F (4°C) CC

carbon monoxide.

mwmmm
may cause fire or explosion. Nitric acid and toluene,
wunmlyq’hﬁn.

CONDITIONS TO AVOID: Aﬁdmommﬂmmm-ﬂm
will attack some forms of plastics, rubber, and costings. deum

% by Volume 127

Toluene m3 mu’n}omo
Man, Inbaistios, TCLo:
O 100 ppm: Prychowropic®®®
*  Cument (1985-86) ACGIH TLV. The OSHA PEL is 200 ppm with an Rat, Oral, LDgp: 5000 mp/kg
acceptable ceilt jon of 300 ppm and s acceptabie Rat, Iohaiation, LCLo:
maximam pesk of S00 ppay10 minutes. 4000 ppens4 bes.
se Shnmmmlmanbemmhm Rabbit, Skin, LDsg: 14 g/ig
. skin and countribute 1 overall exposure.
ses Affects the mind. Human, Eye: 300 ppm
“SECTION 3. PHYSICALDATA =
ili - B1F(111 vaporstion Rate (BuAC = 1) —
Vapor Pressure @ 20°C, mm Hg — 22 Spedk&lviq(ﬂzo-l)_m
Water Solubility @ 20°C, wt. % . 0.05 mm--m’r(m
T Vapor Density (Air = 1) .. 3.14 Percent Volstile by Volume ... ca 100
Molecular Weight . 92.15

71

© 1988 Geninm
C—— L T )

'S pobtishurs pumissien 4 prahbitnd.




[ .SECTION 6: HEALTH HAZARD..ONI' TLV - -

No.317 4/86 TOLUENE

NTP, ZUMMARY OF RISKS:™ Vapors of lues
irritation of the eyes, nose, upper respiramry tract, and skin. Exposure 10 200 ppm for 8 hours causes mild fatigue,
WMM(WﬂM(nMﬁWMaMNM_ﬁM

has no objective canse). mnmmmmmmmmmu
cuphoria, and, in scvere cases, may canse unconsciousness and desth. The liquid is irritating 10 the eyes and skin. Contact
mwmmuummmmm It may be absorbed through the skin in toxic
amounts. muiﬂﬁnoﬂzmwmnduymmmmmma
the vapor. Womnummmmwydﬁmm.m s
Wmmmmmmmmuuuwm Get medical attention if irritation
persists.® H lmd*.lyﬂnhﬁ(ﬁruhnﬁuﬁmm)'ﬁhmmmm
clothing. Wash exposed area with sosp and waeer, Get medical aneation if irritation persists or if a large sves has been
exposed.® INHALATION: Remove victim 1o fresh air, Restore sud/or support breathing as required. Keep victim warm and

SPILLAEAK: oll-p;pinsc-hﬁ. "Rmanmdlnﬁndipiﬁn Provide maxizmm
expiosion-proof vemilation. L@muﬂmbmymdmly. Remove leaking containers » safe
place if feasible. ammwmmmmwumam(mun
WASTE DISPOSAL:.

mwmmmmuwmmm Follow all Federal, stase, and local
regulstions. TLm 96: 100-10 ppm. Toluene is designased as & hazardous wasee by the EPA. The EPA (RCRA) HW No. is
U220 (40 CFR 261). The repartable quantity (RQ) is 1000 Ibs454 kg (40 CFR 117).

= SECTION& S

Emmumymmumymuhmummu
mumammmmmmmumuﬂamm

amounts. SPECIAL HANDLING/STORAGE: wuummmmnquﬁm

making transfers. mumhuammunmu.wm
wmwnmmuummmmmumuumumu-d
alcohol can aggravas the toxic effects of tleene.

COMMENTS: Emptied containers contain product residues. Handle accordingly! :
TM&W.:WM&]&EPA(‘OCFRH& DOT Classification: Flammable liquit. UN1294.
Dsta 3) Code: 19 1 21, 24, 26, 34, 81, 82. CR

:—-p-'a---dun-.-,-é-?—un: Approvals ﬁo-ﬁeuuu, 4NG.

D bese takny 13 e of mucl infienestion, Gonio Corp. Indust. H,w YA
:?umﬂ:r-z—-. -

h-un-'-n--—-dllm « | Medical Review

e S o o— 5 puiibers pumnion & prohiind. Copyright ° April 1, 1986 -
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adid ANATiA LD DNLOLINNY DLW wa 510-670-3600
CUSTOMER P.O. NO. VERBAL /JOHN

DATE 7/06/92 M L S ' PAGE 1l

, -SECTION I -GENERAL INFORMATION
CATALOG NO 40084 (REORDER PRODUCT BY THIS NO.)

PRODUCT NAME TOLUENE 5000UG/ML, 1ML
DATA SHEET NO 1400840

TOLUENE
FORMULA MIXTURE FORMULA WEIGHT
CAS NRTECS
SYNONYM ANALYTICAL STANDARD IN METHANOL
MANUFACTURER SUPELCO INC. PHONE 814-359-3441

ADDRESS SUPELCO PARK, BELLEFONTE, PA. 16823-0048

- S (0)
CHEMICAL NAME

COMMON NAME - PERCENTAGE - CAS #

(FORMULA) - PEL(UNITS) - TLV(UNITS)
LD50 VALUE - CONDITIONS

METHANOL
METHANOL 99-100 67-56-
CH30H 260 MG/M3 262 MG/M3
5628 MG/KG ORAL RAT SEE FOOTNOTE(6)
BENZENE, METHYL-
TOLUENE 0.5 108-88-
C6H5CH3 100 PPM 100 PPM
7000 MG/KG ORAL RAT SEE FOOTNOTE(6)
EFQOTINOTES
6 SUBJECT TO THE REPORTING REQUIREMENTS OF SARA TITLE III, SECTION 313.
(- S _ .
BOILING POINT 105 C MM MELTING POINT =71 c
VAPOR PRESSURE 22 MM 68.0 C VAPOR DENSITY 3.20 C (AIR=1l)
SPECIFIC GRAVITY .870 G/ML C (WATER=1) PERCENT VOLATILE BY VOLUME :
WATER SOLUBILITY 0.05 EVAPORATION RATE 2.0 (BUTYL ACETATE=1l)

APPEARANCE CLEAR COLORLESS LIQUID

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT 40 F FLAMMABLE LIMITS LEL 1.0 UEL %
EXTINGUISHING MEDIA
Cco2

DRY CHEMICAL
ALCOHOL FOAM.

SPECIAL FIRE FIGHTING PROCEDURES

WEAR SELF CONTAINED BREATHING APPARATUS WHEN FIGHTING A CHEMICAL FIRE.
UNUSUAL FIRE AND EXPLOSION HAZARDS
N/A

.. SECTION V -
C



TWX 510-670-3600

DATE 7/06/92 MATERIAL SAFETY DATA SHEET PAGE
CATALOG NO 40084 (REORDER PRODUCT BY THIS NO.)

’RODUCT NAME TOLUENE 5000UG/ML, 1ML
DATA SHEET NO 1400840

TOLUENE
ON - HEAL HAZARD
* CONTINUED *
LD50 7000 MG/KG ORAL RAT TLV 100 PPM
PEL 100 PPM

EMERGENCY AND FIRST AID PROCEDURES
EYES

FLUSH EYES WITH WATER FOR 15 MINUTES.
CONTACT A PHYSICIAN.

SKIN
FLUSH SKIN WITH LARGE VOLUMES OF WATER.

INHALATION
IMMEDIATELY MOVE TO FRESH AIR.

IF BREATHING STOPS, GIVE ARTIFICIAL RESPIRATION
CONTACT A PHYSICIAN

INGESTION

NEVER GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS PERSON

NEVER TRY TO MAKE AN UNCONSCIOUS PERSON VOMIT

GIVE 2 TABLESPOONS OF BAKING SODA IN A GLASS OF WATER
"PRESS FINGERS TO BACK OF TONGUE TO INDUCE VOMITING.

IMMEDIATELY CONTACT A PHYSICIAN.

EFFECTS OF OVEREXPOSURE

HARMFUL IF INHALED

MAY BE FATAL IF SWALLOWED
HEADACHE
NAUSEA

GASTROINTESTINAL DISTURBANCES
BLINDNESS

SECTION VI - CTI D

STABILITY STABLE.

CONDITIONS TO AVOID

N/A

INCOMPATIBILITY

OXIDIZING AGENTS
CHROMIC ANHYDRIDE, LEAD PERCHLORATE, PERCHLORIC ACIDS

C

e B

reo-y
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DATE 7/06/92 LS SH PAGE
~~ATALOG NO 40084 (REORDER PRODUCT BY THIS NO.)
RODUCT NAME TOLUENE 5000UG/ML, 1ML

DATA SHEET NO 1400840
TOLUENE

SECTION VI - REAC
* CONTINUED *

HAZARDOUS DECOMPOSITION PRODUCTS
N/A

HAZARDOUS POLYMERIZATION WILL NOT OCCUR.

CONDITIONS TO AVOID
N/A
- SPILL OR L
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
TAKE UP WITH ABSORBENT MATERIAL.
VENTILATE AREA.
ELIMINATE ALL IGNITION SOURCES.

( STE DISPOSAL METHOD

COMPLY WITH ALL APPLICABLE FEDERAL, STATE, OR LOCAL REGULATIONS

SECTION VIII - SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (SPECIFIC TYPE)

WEAR FACE MASK WITH ORGANIC VAPOR CANISTER.
PROTECTIVE GLOVES

WEAR RUBBER GLOVES.
EYE PROTECTION

WEAR PROTECTIVE GLASSES.
VENTILATION |

USE ONLY IN WELL VENTILATED AREA.
SPECIAL

N/A
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Material Safety Data Sheets Collection :
Genium Publishing Corporation

1145 Cawalyn Street Sheet No. 73
@ Schenectady, NY 12303-183¢ USA Zinc Metal/Powder
(518)377-8854
Issued: 7/80 Revisioii. A,

Section 1. Material Identification

Zinc Metal/Powder Description: A meuliic element extracted from ores which are first roasted to form zinc oxide and R
then: 1) the zinc oxids is leached from the roasted material with sulfuric acid 1o form a zinc sulfate solution which is 1

clecuuiyied in cells o deposit zinc on :sirodes and 2) the zinc oxide is roduced with carbon in retorts (distilling vessels) S
to yield distilled md condensed zinc. Used as ingredient in alloys such as brass, bronze, and die-casting alloys; galvanizing K

for 3 suppliers list.
Secﬁéﬁ-ZE%*‘f:ELédients‘and Occupational Exposure Limits

Zinc metal/powder, ca 9%
OSHA PEL ACGIH TLV, 1989-90 NIOSH REL, 1987 Toxicity Datat
None established* None established* None cstablished* Human, inhalation, TC,,: 124 mg/m*/S0 min,

pulmonary sysiem effects

* The current OSHA standard and ACGIH (1989-1990) TWA for zinc oxide (ZhO) fumes is 5 mg/m®. The ACGIH TWA for zinc oxide dust is 10 mg/m’, providing
that total contains no asbenios and is <1% crysulline silica. NIOSH has recommended a 10-hr TWA of 5 mg/m’and a ceiling level of 15 mg/m® (15-min sampic)

Section 3.” Physical Data. »

Bolling Point: 907 °F (1663 ‘C) Atomic Weight: 6537 g/mol

Melting Point: 419 °F (787 *C) Specific Gravity H0=1at39°F(4°C)): 7.13 a1 71 °F 25°C)

Vapor Pressure: | mm Hg a1 909 °F (487 °C) - Water Solubility: Insoluble

Brinell Hardness: 31 Index of Explosibility, Zn Powder (<0.1 weak, >10 severe): 0.1 !

Appesrance and Odor: Bluish-white lustrous metal, also finely divided forms.

Section 4.. Fire and Explosion Data v
Flash Point: None reparted | Autoignition Temperature; Cloud, 1256 °F (680 "C);* dust layer, [ILEL: Dust cloud explosion]UEL: Nonc Teporte:
860 °F (460°C):* powder, 650 mJ* 05 o2/’ :

vaporize, and bum to form ZnO fumes (Sec.2).

Speeial Fire-fighting Procedures: For major fires, or if large quantities of this material are involved, fire fighters should warlnptomuc N
proiective clothing and Tespiratory protection. Wear a self-contained breathing spparatus (SCBA) with a full facerizce Npu S in the pivssui - |
demand or positive-pressure mode. . -t

Production, Properties, and Applications, B.C. Hafford, W.E. Pepper, and T.B. Lioyd, 1982), Dust 100% thru 74-um sieve: 3 0.96-] spark can ignite a cloud. The

imﬁonmmh@,isl%?(lw'mmmmnhnmmaﬂmehIIIZ'F(GDO‘C). "‘
Sexlis 5. Reactivity Datz B TR _ —
Stabilltyis olymerization: Zinc is stable in dry air at room temperature. Mcist zine dust can react exothermically and ignite spontaneously in au
Hazardous polymerization cannot occur. o

Chezical Incompatibilitles: Zinc dust is an 2xplosion hazard when reacted with acids, chlorates, oxidizing agents (sulfur and oxygen), halnge-

nated hydrocarbons, hydrazine mononitrate, hydroxylamine, ammonium nitrate, barium dioxide, barium nitrate, cadmium, perfon!ﬁc acid, )
manganese chloride, nitric acid, ethyl acetoacetate and tribromoneopenty alcohol, tellurium, carbon disulfide, lead azide, magnesium and barl:lm._
nitrate and barium dioxide, selenium, sodium peroxide, potassium nitrate, and water. In humans, a toxic effect results from inhaling 124 my/m’ ui [‘
zinc metal/powder for 50 min. . .
Hazardous Products of Decomposition: Thermal oxidaive decomposition of zinc can produce highly toxic fumes. Above 999 °F (537 °C)
vapotized zinc bums in air with a blue-green flame to produce zine oxide fumes. ..
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 Section 6. Health Hazard Data

Curcinogenicity: Neither the NTP, LTARC, nor OSHA Tists 7inc as 3 carcinogen.

Summary of Risks: Zinc is relatively nontoxic, but when combined with other materials such as oxygen or mincral acids, the resuling com-

pounds can have toxic effects. I is not readily absorbed through the skin, gastrointestinal (Gl tract), or fungs. Although most inorganic zinc com-

" unds are potential causcs of gastroenteric irritation, a high-level dose is rclatively nontoxic when ingested. Zinc is considered essential to life.
sestion of soluble salts may causc nausca and vomiting, sluggishness, and light-hcadedness. Inhalation of zinc fumes normally generated by

¢inc and extreme heal may cause metal fumne fever, which is accompanicd by throat dryness and irritation, coughing, weakness, dyspnea, and

generalized aching that gencrally passes within 24 hr. These symptoms usually begin 3 to 10 hr after exposure and resolve within 24 10 48 hr. In-

halation of zinc dust may cause mild irritation 10 the upper respiratory tract. Prolonged skin contact with zinc may cause a mild, drying dermatitis.

Medical Conditions Aggravated by Long-Term Exposure: Since metallic zine particulates can be considered a niusance dust, repeated

inhalation of zinc dust couid lead 1o resviratory complications.

Target Organs: Respiratory sysiem.

Primary Entry: Inhalation, ingestion.

Acute Effects: Metal fume fever is an acute, self-limiting condition, without recognized complications, aftere{fects, or chronic forms. Symptoms

appear several hours after exposure. Removal from exposure normally alicviates symptoms with no residual or chronic effects. A degree of

tolerance may result from continued exposure, but is quickly lost after a day or two of nonexposurc.

Chronic Effects: Zinc and zinc powder have little history of causing chronic effects.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: After rinsing affected area with flooding amounts of water, wash it with soap and water. ’

Inhalation: Remove exposed person to fresh air and support breathing as needed. :

Ingestion: Never give anything by mouth 10 an unconscious or convulsing person. If ingested, have that conscious person drink 110 2 glasses of

water, then induce repeated vomiting until vomit is clear. Physician's Note: Calcium disodium cdetate (CaNa,-EDTA) has been used medically

to increase the rate of zinc removal from the body; however, this usually results from chronic fume exposure or exposure 1o zinc salts, not to zinc

metal powders.

After first aid, get appropriate in-plant, paramedic, or community medical attention and support.

-

Section 7. Spill, Leak, and Disposal Procedures

Spil/Leak: Notify safety personnel of powder spills. Eliminate all heat and ignition sources. Cleanup personnel should protect against dust
inhalation and eye contact. Use nonsparking tools for cleanup. Sweep or otherwise place the spilled material in an appropriate, pressure-vented,
dry-metal container (with lid) for later disposal. Container should be pressure vented. Avoid creating airborne dust conditions.

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
OSHA Designations

Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed
—-PA Designations
<RA Hazardous Waste (40 CFR 261.33): Not listed
Lisied as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportabie Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act. Sec. 307(z))
SARA Extremely Hazardous Substance (40 CFR 355); Not listed .
Zinc (fume or dust) is listed as SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data '

(oggles: Wear protective eyeglasses or chemical salety goggles, per OSHA eye- and {ace-protection regulauons (29 CFR 1910.133).

Respirator: For zinc oxide dust or fume concentrations up 1o 50 mg/m’ and 250 mg/m’, use, respectively, a fume (high-efficiency particulate)

respirator or an air-supplied or self-contained respirator with a full facepiece. Follow OSHA respirator regulations (29 CFR 1910.134). For emcr-

gency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. ’

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems 1o maintain airborne concentrations below established TLVs-TWAs

(Sec. 2). Local exhaust ventilation is preferred since it Pprevents contaminant dispersion into the work area by eliminating it at its source (Genium

ref. 103).

Sufety Statlons: Make available in the work arca emergency eyewash stations, safety/quick-drench showers, and washing facilities.

Centaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, isritants. Launder

¢i..saritinated clothing before wearing. Remove this material from your shoes and equipment. Wash thoroughly tefore changing to street clothes.
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking.
smoking, using the toilet, or applying cosmetics. ‘

| Section 9. Special Precautions and Comments

Storage Requirements: Store in covered metal containers in a dry, well-ventilated, low fire risk area. Protect containers from physical damage.
Never store with acids, halogenated hydrocarbons, or strong alkalis.

Engineering Controls: Avoid breathing dust or fumes. Use good housekeeping and cleaning techniques to minimize airborne particulates and to
prevent dust accumulation. Provide suitable training in personal hygiene and in the cause and effect of metal fume fever. Prevent axpacie of
workers with respiratory problems or gastrointestinal disorders.

]

Transportation Data (49 CFR 172.102) '
‘MO Shipping Name: Zinc, powder or dust, nonpyrophoric IMO Shipping Name: Zinc, powder or dust, pyrophoric
_ 10 Hazard Class: 4.3 IMO Hazard Class: 4.2
IMO Label: Dangerous when wet IMO Label: Spontaneru:ly coinbustible
IMDG Packaging Group: I IMDG Packaging Group: I
MSDS Coliection References: 2,4-11, 24, 31, 3941, 80, 81,84,85.91, 109 ) . . L
Prepared by: MJ Allison, BS; Industrial H ygiene Review: DJ Wilson, CIH; Medical Review: Warren Silverman, MD [
Copyrighn i inhing C. - jol wae o ductien wi blinkes's peronissicm is probibited. » 3 10 the switabidl # icn ba e for the parchascy’s purprscs
e e s e e e e e e e i A e e e W
= Fepasnitlicy s t the sccaracy or suinbility of sech infarmation for applicaion tw the p r's i d parposm or for . of its wse.
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Genium Publishing Corporation
1145 Catalyn Street
Schenectady, NY 12303-1836 USA
(518) 377-8854

! Automotive Gasoline, Lead-free

| Issued: 10/81 Revision: A, y/v1

S 4

Automotive Gasoline, Lead-free, Description: A mixture of volatile hydrocarbons composed mainly of branched-chain R |
paraffins, cycioparaffins, olefins, naphthenes, and aromatics. In general, gasoline is produced from petroleum, shale oil, 1 2
Athabasca tar sands, and coal. Motor gasolines are made chiefly by cracking processes, which coovert beavier psgoleam. S 2°
fractions into more volatile fractions by thermal or catalytic decomposition. Widely used as fuel in internal combustion [‘h‘
engines of the spark-ignited, reciprocating type. Antomotive gasoline has an octane number of approximately 90. A high m
content of aromatic hydrocarbons and a consequent high toxicity are also associated with & high octane rating. Some
gmmhmusm.mmam-nuhwmmmmsm

per gallon to prevent engine “knock.” However, methyi-weri-butyi ether (MTBE) has almost compilesely repiaced

tetracthyliead.
Otber CAS No. 8006-61-9, benzin, gasoline, gasolene, motor spirits, natural gasoline,

TED

&

petrol.
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list

1990-91 ACGIH TLVs 198586 Toxicity Data®
TWA: 300 ppm, 890 mg/m* Man, inhalation, TC, ,: 900 ppav1 hr; toxic effects include sease:
STEL: 500 ppm, 1480 mg/m’ organs and special seases (conjsuctiva irritation), behevinral
(hailucioations, distoried pesceptions), luags, thorax, or-
- 1990 NIOSH REL respiratioa (cough)
None established ' Human, eye: 140 ppav8 br; toxic effects include mild irritation
_Rat, inhalation, LC: 300 g/m¥/S min

1
]
1
)
1
1
]
]

°Axypialmwmummusmuummmm-mnwmmmu

dats.

y/Specific Gravity: 0.72 to 0.76 160 °F e

(60 °C); after S50% distilled, 230 °F (110 °C); after 90% distilled,

338 °F (170 °C); final boiling point, 399 °F (204 °C) .
Vapor Density (air = 1): 3.0 10 4.0
ApparmndoanAclear(gmlinemybeeobledwilhdye).mm&m;wmmﬁzﬁhummmhﬁ.

i I Fissh Point: 45 F (43 'C) 2 Temperatw ur.l.:aow_m
1 T-:ﬁmmmUummmmuwmnsmwmmu;ammumnm
-4 ﬁ:e.butu.nwuqnynho&downvmndmmlmwmﬂmbmwmmbonmadﬂmd

OSELIE0 R

B water since it may spread the feel.

: UmmeMAwmhnmmBWWdumﬁuﬂwm

; w!laupoudbMdﬂmemMnmmmMMbﬂ.Mmﬁummeﬂ
SMWMWMmdwm.mmmmwMMaﬂwm

— m(scn)ﬁmmmwhmdu-uuwmumwmmumu

Wmmmhm.numdmﬂmmmlmmmmamuw

oo

b oef

T

j Hazardous polymerization cannot occur.

Chemical Incompstibilities: Amdnmﬁumwwﬂhoﬁdiﬂumuhhmhumxﬂunﬁﬂcnﬂ.nﬂm
‘ Conditions to Avoid: Avoid heat and ignition sources. ]
wmaWWommwdmwmuummomamum
oxidized hydrocarbons.

—
Capyight © 1991 Geninm Petiishing Copesation.
5-1 ASY commmuscial we of repredaenes WOt iz puitisher's panmmsion i prahiited.
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i icity: In 1990 reporms, the IARC list gasoline possible
evmawmimﬁm.nhpmmnowmw
3 moderatel

rate of respiration, excessively rapid hearthest, fev  sroachitia
g.i:lm Symp mm“mmdhmm%dhﬁv:dm“
mmwmmmumﬁmmum ﬁnm
E lift the and flush i ; i ;
s:ceuly A cydih _ﬁz:;mmn::q::rtmnnmm
Q-n?wmm“m“ flooding amounts of waser for a min. For reddened or blistered skin, consuit a

water.

Remove exposed person to fresh air and support 8 neaded.
Ingestion: Never give anything by mouth o an uncoascious or ing person. If § do not induce vomiting due 10 aspirstion hazard.
Gi of 2 of 3 ':‘F"’- . iately.
vemuvma tablespoons m:mdd-enumadnl mnm&uphymnwy

. ) ‘=d 7 ; 1033 f
and liquid contact. X Take ills with sand
mﬁﬂmmﬁ%m”ﬂoﬁm *

Substance (40 :355):Notlild
CFR 372.65): Not listed

irstor selection and wse. Follow OSHA respirator regulations 19 if
mm(mmmm&quwm). w:::SCBA. 54);5.:!“' -purj&bgrqbdndom

2 n od " y 4 ik Mazerial .
Mﬂ%mgﬁmmho&&Mmg:ﬂmﬁ;

exhaust ventilation systems 1o maintain airboroe concentrations below the OSHA PELs
prevents cootaminant dispersion into the work area by ing it ot its sowrce.**®

mdﬂcmmgm:m program that includes reguiar training,

ion. Indoor use of this maserial requires explosion-proof ventilation 10 remove vapors. use
mmhmquMmmm&Mp&Wu
. Tramsportation Data (49 CFR 172.101, .162)
DOT Hazard Fhmnble‘.‘miﬂ n IMO Hazard 3.1
ID No.: UN1203 ID No.: UN1203
Labei: Flammable Liquid IMO Labei: Flarmsbie liquid

———

MSDS Collaction References: 26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 138, 140, 143, 146, 153, 159
Prepared by: M Allisoun, BS; Industrisl Hygiene Review: DJ Wilsca, CTH; Medical Review: W Silvermaz, MD; Edited by: IR Stuart, MS hd
Capyright ©1991 by Genium Padtishing Corpumtion. ASy ssumnasaist ans or sypsedustion withsst S publishar's pasmission is prabibind. Jadgeoms oo 10 G suitblisy of informenon haonic far G PEFSNISEr's PEPSsE

e asesmrfy G pareluaer’s respeneiilily. Alhengh roeasshis ure hay boms Skan i the JUUPEESR of snch infuminn, Ounimn Peblishing Corperation exmunts 2o warmmsss, Syt 30 SUSESIISN:, SAS AEUES
0o respenaiidity 0 % e asowney or suinbiily of meh infeumation for appiinetien 05 G PN inisd PIPES & fir CHNSENES of 5 We.

;m*:--r:-”;’,‘ﬂ-‘». P M .. 4 .8



Detergent, Alcojet

Material Safety Data Sheet U.S. Department of Labor (
* May be used to comply with Occupational Safety and Heaith Administraton <‘?)
OSHA's Hazard Communication Standard, {Non-Mandatory Form)
29 CFR 1910.1200. Standard must be Form Approved
consulted for specific requirements. OMB No. 1218-0072
IDENTITY (As Used on Labe/ and List) Note: Biank $Deces are not permitted. If any fem 1S NOt 8ppkcabIe. of no
- ALCOJET information is avaiable, the space must be marked (0 indica'e thet.
. Section |
Manufacturer's Name Emergency Telephone Number
e ALCONOX, INC. (212) 473-1300
Address /Number, Steet, City, Stame, and ZIP Cooe) ~Telephone Number for Information
- 215 PARK AVENUE SOQUTH ~(212) 473-1300
. Date Prepared
NEW YORK, N.Y. 10003 JULY 1, 1987
B Signature of Preparer (opoonal)

Section Il — Hazardous Ingredients/identity information

2" Hazardous Components (Specific Chemical identity, Common Name(s)) OSHA PEL ACGIH TLV nogmnwm % (ophongl)
THERE ARE NO INGREDIENTS IN ALCOJET WHICH APPEARED ON THE OSHA
B STANDARD 29 CFR 1910 SUBPART Z,
_'.1-
~ 7 section lil — Physical/Chemical Characteristics
; Boiling Point _ Specific Gravity (HsO = 1)
M . Noba
" Vapor Pressure (mm Hg.) Mehing Point N.A
_ N.A. | — kbl
Vapor Density (MR = 1) Eveporstion Rate »
- = N.A. (Butyl Acstate « 1) ’ N.A.
B Solubility in Water
- MODERATE
Appearance and Odor
- : WHITE POWDER AND GRANULES = SLIGHT ACRID ODOR,
_ | Section IV — Fire and Explosion Hazard Data
Fiash Point (Method Used) Fammable Limits LEL UEL
N.A. ' N.A. N.A.

15...|.
' e ______ WATER, DRY CHEMICAL, FOAM,. CO

Soecisl Fire Fighting Procedures 74
-<1 FOR FIRES INVOLVING THIS MATERIAL, DO NOT ENTER WITHOUT

_ PROTECTIVE E@IPMEN‘I‘ AND -SELP CONTAINED BREATHING APPARATUS.
Unusual Firs and Explosion Hazarde _

] NONE

‘1’: (Reproduce localty)

OSHA 174, Sept. 1985



Section V — Reactivity Data
Stability Unstatie Conitions to Avoid

LOSES AVAILABLE CHLORINE AT HIGH

Stble XX TEMPERATURE AND HUMIDITY.
incompatibility (Materials 10 Avoid)

oA STRONG ACIDS
Hazardous -
Decompastion or Byprocks™® v RELEASE CHLORINE GAS UPON BURNING,

Hazardous May Occur Conditions (0 Avoid
Polymerization NONE ,
will Not Occur
b'a'd
Section VI — Hesith Hazard Data -
Rows(s) of Entry: inhalation? Skin? Ingestion? .
YES _NO YES
Health Hazards (Acute end Chronic) L
INHALATION OF POWDER WILI. IRRITATE MICOUS MEMBRANES.
WILL IRRITATE SKIN AND EYES UPON CONTACT L
Carcinogenicity: NTP? TARC Monographs? OSHA Reguiated?
NO _NO NO [

ions and Symptoms of Exposure
Sore EXPOSURE WiLL IRRITATE MOCONS MEMBRANES
MAY CAUSE SNEEZING.

N o ed by Eposue  RESPIRATORY CONDITIONS MAY BE AGGRAVATED BY POWNFR I

=T

—

v

r'_'|""—l"'_'|_""'1r——|lu,-h-_“

EYEg-EILUSH WITH PLENT

WITH PLENTY OF WATER.INGESTION=DO NOT INDU IVE W, -
URS GIVE WATER AGAIN. M

Section VIl — Precautions for Safe Handiing and Use

Siage 10 Be Tekan in Case Mataril ls Relessed or Sped  opyyupy AN RECOVER AS MUCH AS POSSTHLE

RINSE REMAINDER TO SEWER. MATERIAL IS COMPLETPLY BIODEGRADABLE. WEAR DUST -
MASK TO PREVENT INHALATION.

SMALL GUANTITIES MAY BE DISPOSED OF IN SEWEX

DISPOSED OF ACCORDING TO LOCAL RE m

o!o‘l’dmhmmm . -
SHOULD BE STORE : AREA TO PREVEN" HIGH TEMPERATUR AND /OR

s
i
\

PRACTICES EMPI.OYBD WITH ANY INDUS'I'RIAL CHEMI(:AI.=
Section Vill — Control Measures

#

Teapiraory Prosection Specly 1P 1yom MASK

Ventiisfion f“'—l NORMAL _ Specal o E
— S Ewn:n —2.A,
a5 - _RECOMMENDED I
WPmianam NOT REﬁ_QEERED
Wondriygenc Pracioss NO SPECIAL PRACTICES REQUIRED _ E
e ysGPO 1908 .691-529/657 b

Page 2



“ Detergent, Alconox

Material Safety Data Sheet U.S. Department of Labor ((
8 May be used to compty with Occupational Safety and Mealth Adm:nistratior ?)
| OSHA's Hazard Communicabon Standard, (Non-Mandatory Form)
© 29 CFR 1910.1200. Standard must be Form Approved
consulted for specific requirements. OMB No. 1218-0072
* IDENTITY (As Used on Label and List) Note: Blank Spaces &e not permared. /i any 1em 13 NO! aDORCED. or NO
ALCONOX informgtion is avadabls, the SDECe must be marnked 10 ndica'e thetl.
Section |
* Manutacturer's Name Emergency Telephone Number
ALCONOX, INC. (212) 473-1300
Accress (Number, Street, City, Stame, and ZIP Code) Telephone Number for Information
2 215 PARK AVENUE SOUTH (212) 473-1300
o Dste Prepared
- NEW YORK, N.Y. 10003 FEB.1l, 1991
Signature of Preparer (opsonal)
»
. Section Il — Hazardous Ingredients/identity information
) Other
s Hazardous Components (Specific Chemical identity; Common Nama(s) OSHA PEL ACGIH TLV nmm % (OpUONSY)
- , THERE ARE NO ING ON THE
OSHA STANDARD 29 CFR 1910 SUBPART Z,.
:’ .
-
p_J
“ Section lll — Phvsical/Chemical Characteristics
-. . Boiling Point Specific Gravity (M0 = 1)
N.A, N.A
2 vapor Pressure (mm Hg.) Mehing Poirt
N.A, | _ -
~  Vapor Density (AIR = 1) . Evaporation Rate
No,A, (Butyl Acetats © 1) N.A,
“ Solbiity i Water
APPRECIABLE (GREATER THAN 10 PER _CENT)
- WHITE POWDER INTERSPERED WITH : : X :
‘Section IV — Fire and Expiosion Hazard Data
" Flash Pont (Method Used) Flammable Limits LEL UEL
. NONE N.A. N.A.
—mr—yvor
: WATER, CO., DRY CHEMICAL, FOAM, SAND/EARTH
Special Fire Fighting Procedures
- FOR _FI HITHOUT
PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATIS,

Unusual Fire and Expiosion Hazards )
b NONE

“1Meprocuce locally) OSHA 174 Seot. 1985



Section V — Reactlvity Data
Stability Unstable Conaiions 1© Avoid
—NONE_

Stabie
XX

Incompatibliity (Materials 0 Avoid)

_____AVOID STRONG ACIDS
Hazardous Decomposition or Byproducts

MAY RELEASE CO, GAS ON RURNING
Hazardous May Ocaur mu}:&

p s

Will Not Oceur

XX
Section VI — Health Hazard Dats
Route(s) of Entry: inhaiation? Skin? ingestion?

YES NO YES
Health Hazards (Actse and Clivonic)

INHALATION OF POWDER MAY PROVE IOCALLY IRRITATING TO
MUCOUS MEMBRANES, INGESTION MAY CANSE DISCONMTORT

__AND/OR DIARRHEA,

NO . NO _ NO

sv-mwaimn

EXPOSURE MAY IRRITATE ‘ i
MAY CAUSE SNEEZING.

Generally Aggravated by Exposwe  RESPIRATORY CONDITIONS MAY BE _AGGRAVATED BY POWNFER

First Aid Procedures -
EYES- LUSH W = ITE _PLENTY OF I
INGESTION=-DRINK LARGE QUANTITIE W : SFOR1.

Section Vil — Precautions for Safe Handling and Use
R e ———————————
Steps 0 Be Taken in Case Material is Released or Spilled PROFUS

AS MUCH AS POSSIBLE, RINSE REMATNNZR TO SFUER.
MATERIAL IS COHPI:BT!L! BIODEGRADARLE,

Method L
"LAREY QUANTITIES Mmmm_mn_smn._mmmzs_smn_

Other
N.A. N.A.
Protectve Gloves Prowscion ,
USEFUL-NQT REQUIRED - DSEFUL-NOT REQUIRED E
Omer Protscive Claing o P8’ REQUIRED
Workirygentc Pracices NO SPECIAL PRACTICES REQUIRED
Poge 2 e USGPO 1908.491.529/43773



Material Safety Data Sheet

May be used to comply with

OSHA's Hazard Communication Standard,
29 CFR 1910.1200. Standard must be
consulted for specific requirements.

Detergent, Alcotabs
U.S. Department «
Occupational Safety and
(Non-Mandatory Form)
Form Approved
OMB8 No. 1218-0072

IDENTITY (As Used on Label and List)

ALCOTABS

=

nem 1S NOt Appbcadle, or No

Note: Slank spaces are not permtied. X any
. i must be marked (o Ndicate (Mat.

information is svaiable, the Spece

Section |

Manutacturer's Name
ALCONOX, INC.

Emargency. Telephone Number
(212) 473-1300

mm(mmsvmc:y.srmmmm)

Telephone Number for informaton

215 PARK AVENUE SQUTH (212) 473-1300
Date Prepared
NEW YORK, N.Y. 10003 JULY 1, 1987
Signature of Preparer (optona))
Section Il — Hazardous Ingredients/identity Information
= _
Hazardous Components (Specific Chernical \dentity; Common Name(s)) OSHA PEL ACGIH TLV Benmende w fODNONAI)

THERE ARE NO INGREDIENTS IN ALCOTABS WwHTICH APPEARED ON THF OSHA —

STANDARD 29 CFR 1910 SUBPART Z.

Section Il — Physical/Chemical Characteristics

Boiling Point Speciic Gravity (H20 = 1)
NoA. N.A.
Vapor Pressure (mm Hg.) Melting Point -
N.A. N.A,
Vapor Density (AIR = 1) ' Evaporation Rawe ,
N.A. (Buyl Acetate = 1) N.A.
Solubility in Water -
COMPLETE
Appearance and Odor . g
WHITE TABLET ABOUT 3[4 INCH IN DIAMETER = ODORLESS
Section IV — Fire and Explosion Hazard Data -
“Flash Point (Method Used) Flemmabile Limits LEL UEL
N.A. N,A, N A,
T
_ RTH
Special Fire Fighting Procedures

Unusual Fire and Explosion Hazards
NONE

FOR FIRES INVOLVING THIS MATERIAL DO NOT

THING PARATUS.

ENTER WITHOUT

(Reproduce locally)

OSHA 174, Sept. 1985



o mree—

Section V — Reactivity Data

ili Unstable Conditions 10 Avoid
Suabilty © A NONE )
Stable
XX
] il A
ncompatibility (Matertals to Avold) NONE
Hazardous Decomposition or Byproducts
MAY S UPON BURNING. r
Hazardous May Occur Congitions to Avoid .
Polymerization NONE t
Will Not Occur XX .
Section VI — Health Hazard Data :
Route(s) of Entry: inhaiation? Skin? Ingestion? .
NO NO YES
Heakth Hazards (Acute and Chronic) r
INGESTION MAY CAUSE DISCOMFORT AND/OR DI X
r
n Pyep — g 7 !
Carcinogenicity: NTP? NO IARC Monographs? NO OSHA Reguisted NO L

"y d-
Sins and Sympeoma of ExoSN® L ROLONGED SKIN CONTACT W ’
DRYING AND/OR CHAPPING.

Medicai Conditions
Generally Aggravated by Exposure NONE

Emergency and Frst Aid Procedures ;
IF SOLUTI o
IF ACCIDENTALLY SWALLOWE Vi

SecﬂonVll—PncauﬂomforSahHandllngmdUu

T Case Material is Released
Siece 10 Be Teken i  SMe\ATERIAL FOAMS PROFUSELY. SHOVEL AND RECOVER

—— s

AS MUCH AS POSSIBLE. RINSE REMAINDER TO SEWER,
MATERIAL IS COMPLETELY BIOLSGRADABLE, ]

SMA.LL QUANTITIES MA

DISPOSED OF ACCORDING TO szammmsm__
Huadunb!bﬂduﬂnﬂaﬂhnuﬁSbﬂm
' STORE IN A COOL DRY PLACE. MATERIAL IS
HYDROSCOPIC,
Other
NO SPECIAL PRECA
SAFETY PRACTICES EMPLOYED WITH ANY INDUSTRIAL CHEMICAL.
Section Vil — Control I_lm
: . -
Resguratory Protection (Spechy %) NONE REQUIRED
Ventiation . | Local Exhaust Special
NORMAL — N.A. .
N.A. — NOA. E
Protective Gloves Eye Protection
NOT REQUIRED *  NOT REQUIRED

Other Protactive Clothing or Equpment ¢ REQUIRED

WorklHygenic Practices NO SPECIAL PRACTICES REQUIRED

Page 2 ¢ USGPO. 1986-491-529/6377%
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Material Safety Data Sheet
May be used to comply with
OSHA's Hazard Communication Standard,
29 CFR 1910.1200. Standard must be.
' consulted for specific requirements.

U.S. Department of Detergent, Citranox

Occupational Safety and F
(Non-Mandatory Form)
Form Approved

OMB No. 1218-0072

" IDENTITY (As Used on Label and Lisy CITRANOX

Note: Blank speces are not  § dom is not
information is Poaed ¥ any #opdoable, or no

avaiable, the space must be maried 1 incicale that.
Section |
Manutacturer's Name Emergency Telephone Number
ALCONOX, INC. : (2121473-1300
Address (Number, Street, City, State, and ZIP Cods) Telephone Number for (nformation
215 PARK AVENUE SOUTH (212)473-1300
Date Prepared
NEW YORK, NY 10003 FFB. 1, 1991
Signature of Preparer (optionsl)
Section II — Hazardous ingredients/identity Information
Hazardous Components (Specific Chemical identity; Common Name(s)) OSHA PEL ACGIH TLV m

Ll NG L)

_ 29 CFR 1910 SUBPART Z,

Section Il — Physical/Chemical Characteristics

Bailing Point
217°F

Specific Gravity (H20 = 1)

Vapor Pressure (mm Hg.)
NO DATA

NO DATA

Vapor Density (AIR = 1)

| Evaporation Rate

Melting Point

(Butyl Acetate = 1)

Sokibilty in Water

COMPLETELY SOLUBLE IN ALL PROPORTIONS

and Odor
PALE LIQUID - NEARLY ODORLESS

Section [V — Fire and Explosion Hazard Data

‘Flash Pont (Method Used)

NONE (OPEN CUP)

|

f Die Lrs

i Meda

WATER SPRAY, DRY CHEMICAL, FOAM, CARBON DIOXIDE

Special Fire Fighting Procedures

FOR FIRES INVOLVING THIS MATERIAL DO NOT ENTER WITHOUT PROTECTIVE

EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS,

(Reproduce locally)

OSHA 174, Sept. 1985



E!EQNIV-—R&NMWM’DHI

Subly Unatable Condlions to A P APPLICABLE

Stable X

"ORTLELING" B By arkarINe soruTIONs
Mazardous De: or

AMMONIA, CARBON MONOXIDE OR CARBON DIOXIDE MAY BE RELEASED ON BURNING
Hazardous May Oceur Conditions to Avoid

Polymerization : NOT APPLICABLE
Wil Nt Occur X

Section VI — Health Hazard Data

Signs and of Exposure
ON POSURE, CAN CAUSE BURNS,

Medical Conditions
Generally Aggravated by Exposure  PREEXTSTING SKIN DISORDERS MAY BE AGGRAVATED BY
EXPOSURE

and First Aid Procedures
ATELY FLUSH SKIN AND EYES WIT EN OF

INGESTION DO NOT INDUCE VOMITING, GIVE PLENTY OF WATER, CALL A PHYSICIAN,
Section Vil — Pnauﬂom lor Safe Handllng and Use

© Be Taken in }%ﬁ
SPILLS MAY BE FLUS T0 SEWER., LARGE SPILLS SHOULD BE NEUTRALIZED

-

WITH LIME OR SODA ASH, USE ABSORBENT MATERIAL TO RECOVER AS MUCH AS POSSIBLE'
DISPOSE OF ACCORDING TO LOCAL REGULATIONS. RINSE TRACES WITH PLENTY OF WATER.
_____________________________________________________________________

f WITH FEDERAL, STATE AND LOCAL REGULATIONS. IF APPROVED MAY BE
NEUTRALIZED WITH LIME OR SODA ASH AND FLUSHED TO SEWER,

NO SPﬁbIAL PRECAﬁ&ION In STORING. USE PROTECTIVE EQUIPMENT WHEN HANDLING
UNDILUTE MATERIAL,

Other Precautions
NO SPECIAL REQUIREMENTS., AVOID SPLASHING AND SPRAYING UNDILUTE MATERIAL,
USE GOOD INDUSTRIAL HYGIENE AS WITH ANY INDUSTRIAL CHEMICAL.

Section Vil — Control Measures

Respiciory Protection (Specly ™) NOT REQUIRED
Ventilgtion Local Exhaust NORMAL Special N.A.
Maechanical (General) Other
N, A, N, A,
ive Gloves Eye Protection
Protectve REQUIRED " REQUIRED
Other Protective Clothing or Equipment

LEYE WASH STATTON SHOULD BE AVAILABLE
WAgﬂ HANDS BEFORE EATING, DRINKING OR SMOKING.

Page 2 * USGPO: 1908-4914529/45778




Material Safety Data Sheet
May be used 1o comply with

~ OSHA's Hazara Communication Standard,
29 CFR 1910.1200. Standard must be

" consuited for specific requirements.

Detergent, Detergent 8
U.S. Department
Occupationat Safety anc
{(Non-Mandatory Form}
Form Approved
OMB No. 1218-0072

IDENTITY (As Ussd on Label and Ust)
DETERGENT 8

Nots: Blank $peces 8re not De/TIVed. !l any mem is nol 3ppkcadie, o N0
information is avaiable, the space must be marked 1o ndica‘e that

Section |

Manufacturer’'s Name

ALCONOX, INC.

_EtwgancmiNumbor
: (212) 473-1300
Telephone Number for informaton

Adcress (Number. Street. City. Stam, and ZIP Code)
215 PARK AVENIE SONOTH

(212) 473-1300

Date Prepared
NEW_YORK, N.Y. 10003 FEB. 1, 1991
Signature of Preparer (optiona)
Section Il — Hazardous ingredients/identity Information
O 1™
~azardous Components (Specific Chemical idehtity. Common Name(s)) OSHA PEL ACGIM TLV Roc:f.!:n‘;am:d 3% (optonsl)
STHYLENE GLYCOL MONOBUTYL ETHER S0 PPM 25 PPM
JIPROPYLENE GLYCOL METHYL ETHER 100 PPM 100 PPM

NO OTHER INGREDIENTS IN DETERGENT 8 APPEARED ON THE OSHA STANDARD

29 CFR 1910 SUBPART 2,

Section !l — Physical/Chemical Characteristics
Bowng Pomt o Specific Gravity (H20 = 1)
235°F .994
Vapor Pressure (mm HQ.) Melting Point
NO DATAL N.A.
Vapor Density (AIR = 1) Evaporation Rate
- NO DATA| (Butyl Acetate = 1) NQ DATA

Solubitity i Water
COMPLETE

Appearance and Odor

CLEAR LIQUID-SLIGHT AMMONIA ODOR

Section IV — Fire and Explosion Hazard Data

Flash Point (Method Used)

191°F (OPEN cuP)

LEL - UEL
NO DATA NO DATA

Flammable Limits

e st Viedia ‘
ALCOHOL FOAM
Soecial Fire Fighting Procedures

co

DRY CHEM

L WATER FOG

FOR FIRES INVOLVING THIS MATERIAL DO NOT ENTER WITHOUT

PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS.

Unusual Fire ang Explosion Hazards
NONE

(Reproduce locally)

OSHA 174, Sept. 1985



Section V — Reactivity Data
Stability Unstable Conditions to Avoid

Stable

NONE

XX

Incompatidility (Materials to Avoid)
STRONG ACIDS, OXIDIZERS

Hazardous Decomposition or Byproducts
* THERMAL DECOMPOSITION MAY RELEASE NITROUS OXIDES

Hazardous May Occur Condaitions 10 Avoid
Polymerization NONE

Will Not Occur E

XX

Section VI — Health Hazard Data
Route(s) of Entry inhaiation? Skin? Ingeston?

YES _ XES YES
Health Hazards (Acute and Chvonk)
INHALATION OF VAPORS MAY PROVE LOCALLY IRRITATING.

SKIN CONTACT MAY PROVE LOC

MAY CAUSE DISCOMFORT AND/OR NAUSEA,

NO NO NO

; nd Symptoms of Exposure

Signs a INHALATION MAY CAUSE DROWSINESS IN POORLY VENTILLATED
AREAS, SKIN CONTACT MAY PROVE LOCALLY IRRITATING.

Medical Conditions

Generay Agravated by Egosurs  PREEXISTING SKIN DISORDERS MAY BE AGGRAVATED UPON

EXPOSURE.
Emg-ncg_ Aid_Procedures
EYZS-FLUSH WITH PLENTY OF WATER FOR 15 MINUTES.SEEK MEDICAL ATTENTION. SK:
OF WATER. <D y v N
TREGR L NET \ ~GIVE WATER.DBO NOT INDUCE VOWITING.IF

Section Vil — Precautions for Safe Handling and Use

Stscs to Be Taken in Case Matenal is Released or Spiled
USE_ABSORBENT MATERIAL AND REMOVE WITH A SHOVEL.

RINSE REMAINDER TO SEWER. MATERIAL IS COMPLETELY
BIODEGRADABLE.
Wasio Disposal Method o\ a1 QUANTITIES MAY BE DISPOSED OF IN SEWER. LARGE QUANTITIES

SHOULD BE DISPOSED OF ACCORDING TO LOCAL REQUIREMENTS FOR ALKALINE LIQUID:

Precautions to Be Taken in Handiing and Storing
® NO SPECIAL PRECAUTIONS IN STORING. OPEN CONTAINER

SLOWLY TO RELEASE PRESSURE BUILD-UP.

Omer ‘ USE PROTECTIVE EQUIPMENT WHEN HANDLING UNDILUTE
MATERIAL. AVOID SPLASHING AND SPRAYING UNDILUTE MAT)
_““ .
Section Vil — Control Measures
Rosoraiory Prosection (Specty Type) NOT REQUIRED
Ventilstion Local Exhaust Special
NORMAL N.A.
Mechanical (Geners/) Other
N.A. N.A.
Protecve Gloves REQUIRED Ee Protection  RECOMMENDED N

Otmar Protecs 9 0T ERR EYE WASH STATION SHOULD BE AVAILABLE,
mﬁ?ﬁﬁusmlu HYGIENE AND SAI-‘ETY PRACTICES EMPLOYED WITH Au.zmu.amm
o USGPO 1908-691-329/4377%

CHEMICAL [




Detergent, Det-O-Jet

Material Safety Data Sheet U.S. Department
May be used to comply with Occupstional Safety ar
OSHA's Hazard Communication Standard, {Non-Mandatory Form,
29 CFR 1910.1200. Standard must be Form Approved
consuited for specific requirements. OMB No. 1218-0072
IDENTITY (As Used on Label and List) Nots: Blank speces are not permitted. If any Mem 1S NOl 2DPECEDI, or NO
DET-0-JET information is avaiable, the space must be maried o indica’e that.
Section |
Manufacturer's Name Emergency Teiephone Number (201)-312-6970 CALL BEEPER
ALCONOX, INC. - ENTER PHONE NUMBER AT TONE
(Number, Street, Clty, State, and ZIP Code) Telsphone Number for information
215 PARK AVENUE SOUTH (212) 473-1300
Date Prepared
NEW YORK, N.Y. 10003 JAN. 1, 1991
Signature of Preparer (optone)) .
Section || — Hazardous ingredients/identity information
Othe
Hazardous Components (Specific Chemical identity; Common Name(s)) OSHA PEL ACGIH TLV Rooon:r:\"or:g:o % {opbonal)
POTASSIUM HYDROXIDE NONE 2 mg/m>
SODIIM HYPOCHLORITE NONE. NONE.

THERE ARE NO INGREDIENTS IN DET~-O=-JET ( INCLUDING THE TWO INGREDIENTS

LISTED ABOVE) WHICH AP D 29 CFR 1910 SIBPART Z
THE TWO INGRED

EATURE. _QF THE CHEMICALS

Section lll — Physical/Chemical Characteristics

Boiling Point o Specific Gravity (H20 = 1)
212°F 1,282
Vapor Pressure (mm Hg.) _ Meting Point
— NO _DATA | NO DATA
Vapor Density (AR = 1) _ Evaporation Rate
NO_DATA (Butyl Acstate = 1) O DATA
Solubility in Water .
COMPLETE

Appearance and Odor

_ CLEAR LIOUID - PRACTICALLY ODORLESS
Section IV — Fire and Explosion Hazard Data

“Flash Point (Method Used) Flemmable Umits LEL UEL
NONE__(CLOSED CUP) N.A. N.A.
Media ]
WATER, D c'n

Specia) Fire Fighting Procedures

FQ__EIBES_IH!QL!ING.IHIS.HAI&BIAL,DO NOT ENTER WITHOUT
PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS,

Unusual Fire and Expiosion Ha:ards
NONE

(Reproduce locally) OSHA 174, Sept. 1985
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Material Safety Data Sheet

May be used to comply with

OSHA's Hazard Communication Standard,
29 CFR 1910.1200. Standard must be
consulted for specific requirements.

U.S. Departmen Liqui-nox
Occupational Safety a
{Non-Mandatory Form,
Form Approved

OMB No. 1218-0072

IDENTITY (As Used on Label and Ust)

Note: Biank speces are nol permiied. If gny aem is NOl &pPICEDIe. or nO

LIQUI-NOX information is svaiable, the space must be marked 1o incica‘e tar
Section |
Manufacturer's Name Telephone Number
ALCONOX, INC. (212) 473-1300

Agdress (Number, Street, City, Stste, and ZIP Code)
215 PARK AVENUE SOUTH

Telephone Number for information
(212) 473-1300

NEW YORK, NEW YORK 10003

Date Prepared
JANUARY 1, 1991

Signature of Preparer (cptona)

Section | — Hazardous ingredients/identity Information

Hazardous Components (Specific Chemical identity; Common Name(s))

Other Limats
Recommended

OSHA PEL ACGIH TLV % (opnonal)

THERE ARE NO INGREDIENTS IN LIQUI-NOX WHICH APPEARED ON THE OSHA STANDARD
29 CFR 1910 SUBPART Z. ALL OF THE INGREDIENTS IN LIQUI-NOX ARE CONSIDERED

TO BE PROPRIETARY INFORMATION AND WE SHALL EXERCISE THE RIGHT TO CONFIDEN-
TIALITY AFFORDED US UNDER THE FEDERAL LAW.

Section lll — Physical/Chemical Characteristics
Boiling Point Specific Gravity (H20 = 1) )
" 214°F ~ | 1.075
Vapor Pressure (mm Hg.) Metlting Point
NO DATA N.A.
Vapor Density (AIR » 1) Evaporation Rate
NO DATA | Butyt Acetate = 1) SLOWER
r—
COMPLETELY SOLUBLE IN ALL PROPORTIONS
Appeerance and Odor »
YELLOW LIQUID - PRACTICALLY ODORLESS
Section [V — Fire and Explosion Hazard Data ) _
Flash Point (Method Used) Flammable Uimits LEL UEL
NONE (CLEVELAND OPEN CUP) N.A. N.A.

ouishing Med:
WAE‘JER, DRY CHEMICAL, FOAM, coa, SAND/EARTH

Special Fire Fighting Procedures

FOR FIRES INVOLVING THIS MATERIAL. DO NOT ENTER WTITHOUT PROTECTIVE

EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS.

Unusual Fire and Explosion Hazards
NONE

{Reproduce locally) OSHA 174, Sept. 1985



Section V — Reactivity Data

Stability Unstabie Conditions to Avoid ’
NONE
Stable
XX
Incompatibliity (Materials to Avoid)
WILL REACT (POSSIBLY VIOLENTLY) WITH STRONG ACIDS
Hazardous Decompasition or
HYPOCHLOROUS ACID, HYDROCHLORIC ACID, CHLORINE
Hazardous May Oceur Condiitions to Avoid r
Polymenzation NONE i
Will Not Occur .
XY
Section VI — Health Hazard Data i
Route(s) of - inhalation? Skin? ingeston?
oe) of Entry YES | YES YES

Health Hazards (Acute and Chronk)

MATERIAL IS CORROSIVE TO ALL BODY TISSUES .WITH WHICH IT '

COMES IN CONTACT. INHALATION OF SPRAY OR MIST MAY RESULT ‘-

_IN VARYING DEGRESS OF IRRITATION. v
- e NTP? ARC Monagraphs? OSHA Reguisted? :
 Carcinagency NO NO NO .

A S of Exposure
Sions and Sympsoms MATERIAL IS CORROST .
WILL CAUSE RAPID AND.SEVERE BURNS . .

Gomwwwm SKIN CONTACT WITH PREEXISTING DISORDERS (SUCH AS OPEN (
WOUNDS) . RESPIRATORY CONDIT

Emergency and Frst Aid Procedwes EYES - IMMEDIATELY FLUSH EYES WITH GOPIOUS WATT~
m MINUTES AND SEEK MEDICAL ATTENTION IMMEDTATELY. SRIR- o areh BpE [
OF WATER.SEE A PHYSICIAN BURNS OCCUR. INGESTION-DRINK LARGE QUANTITIES.O:

Section Vll - Preautions for Safe Handllngmd Uu [
Steps to Be Taken in Case Masterial is Relessad or Spilled

GET PROTECTIVE E NT

SUPPLY OF WATER. DILUTE ACETIC ACID MAY BE USEL [

TO NEUTRALIZE FINAL TRACES. AVOID:EXTREME HEAT.-
M Do M SILUTE WELL WITH WATER. ADJUST pH DOWNWARD, KEEPING ON ALKALINE
SIDE, FLUSH TO SEWER. MATERIAL IS COMPLETELY BIODEGRADABL
Procauons fo 8 Tkan bn Handing and S , UOID EXTREME HEAT IN STORING. USE PROTECTIVE ‘
EQUIPMENT WHEN HANDLING.

DANGER. MATERIAL IS CORROSIVE. PRACTICE

HYGIENE WHEN HANDLING,
Section Vil — Control Measures

Other Precautions

Respratory Prorecson (Specty Tibe)  joT REQUIRED. |
Ventilation Local Exhaust NORMAL Specisl N.A.
Mechanicai (Genera)) Other N.A
N-A. [ ] L]
Protective Gioves Protection
REQUIRED " GOBBLES OR SHIELD 4
Other Protective Clothing or Equipment

EYE WASH STATION SHOULD BE AVAILABLE
WASH HANDS BEFORE EATING, DRINKING OR SMOKING.

Page 2 e USGPO 1906 -4691-529/43773
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Section V —Resctivity Data

Stbity Unsiabie l Conditlons to Avld 0 S F
Stable IXX
Incompatibility (Materials fo Avoic) NONE
Hazarious Decomposiion or Byproducts SO, MAY BE RELEASED ON BURNING
Hazardous May Occur Conditions to Avoid NONE

Will Not Occur XX

Section VI — Health Hazard Data

n ! jon?

Route(s) of Entry; Inhalation? NO Skin? YES nQgestion YES

Heakth Harards (Acwte and M)

SKIN CONTACT MAY PROVE LOCALLY TRRITATIN INGESTI0H_!AZ_QAHEE_DISCQMEQRI_.
AND/OR DIARRHEA.
Carcinogenicity: NTP? NO ARC Monographs? OSHA Reguisted NO

and Symptoms of Exposure

a?io CONTACT

mmww NONE

Mwmml’m

EYES - FLUSH WITH PLENTY QOF HATER FOR 15 MINITES SKIN-F] USH WTITH WATER
INGESTION - DRINK LARGE QUANTITIES OF WATER, GET MEDICAL ATTENTION FOR DIS‘g
Section Vil — Precautions for Safe Handling and Use "FO
\

Sl.mbBoTththMuSpﬂod
MATERIAL FOAMS PR
MATERIAL aND RINSE REMAINDER TO SEWER, MATERIAL IS cCo E

Waste Disposal Method '

SMALL QUANTITIES MAY

SOAKED UP WITH ABSORBENT MATERIAL AND DISPOSED OF ACCORDING TO LO ANCES
Pmtosohhnhﬂmwm

NON_REQUIRED - VISCOSITY OF %mmmum—
Other Precautions

NO SPECTAL REQUIREMENI& OTHER THAN THE _GOon WGIM—AND_SAEEIX_
PRACTICES EMPLOYED WITH ANY INDUSTRIAL CHEMI

Respiraiory Protection (Specly Type)

Ventiation Local Exhaust NORMAL Specal N.A.
Mecharical (Geners) 1 .. Other N.a.

Protective Gloves RECOMMENDED o Promten RECOMMENDED

Other Protective Clothing or Equipment NOT REQUIRED
Wori/Hygienic Practices SPECIAL PRACTICES REQUIRED.

Page 2 ® USGPO.: 1968.491.529/43778
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MATERIAL SAFETY DATA SHEET N
(EFFECTIVE DATE: 3/3G/90) Detergent, Micro Liquid

Laboratory Cleaner
SECTION I - MATERIAL IDENTIFICATICN AND USE

MATERIAL NAME/IDENTIFIER
MICRC LIQUID LABORATORY CLEANER

‘NeFePeh
H.M.I.s. 0
20

TO CCMPLY WITH OSHA*S HAZARD COMMUNICATION STANDARD 29 CFR 191C.1200

MANUFACTURER*S NAME: INTERNATIONAL PROOUCTS CORPORATION
STREET ADDRESS: Pe.0O. 50X 70

-CITY: BURLINGTONs NJ 08016

COUNTRY: UeSeAs

POSTAL CODE:

EMERGENCY PHONE NOes: 609-386-877C

- SUPPLIERS NAME: NOT APPLICABLE

STREET ADDRESS: NOT APPLICABLE

CITY: NOT APPLICABLE

COUNTRY: NOT APPLICABLE

TELEPHONE NOe. FOR INFORMATION: 609-386-8770

. CHEMICAL NAME: A MIXTURE
CHEMICAL FAMILY: A MIXTURE
CHEMICAL FORMULA: NOT APPLICABLE
TRADE NAMES ANC SYNONYMS: MICRO
MOLECULAR WEIGHT: NOT APPLICABLE
MATERIAL USE: CLEANER

SECTION II = HAZARDOUS INGREDIENTS OF MATERIAL

APPROXIMATE CASs NA OR LD50 LD5C
-HAZARCOUS INGREDIENTS CGNCENTRATION % UeNe NUMBERS (SPECIFY SPECIES &
RGUTE)

NO MICRO INGREDIENTs PRESENT AT 1% OR MOREes IS CONTAINED IN THE SARA TITLE Il
313 LISTe HOWEVERy THE FOLLOWING COMPOSITION INFORMATIGCN IS PROVICED FOR
MEDICAL REFERENCE PURPUSESe

MAJOR INGREDIENTS

WATER 7732-18=5
"GLYCINEy NyN'<=192=-ETHANEDIYLBIS(N=(CARBOXYMETHYL )=,

- TETRA=-SODIUM SALT 64~02-8

~ BENZENESULFCNIC ACIDy OIMETHYL=-y» AMMONIUM SALT 26447-10-9
BENZENESULFONIC ACIDy DOODECYL=y CPDe WITH 292°' +2"
=NITRILCTRIS=-(ETHANOL) 27323=41=7

POLY(OXY=192=-ETHANEDIYL) ¢ ALPHA=(NONYLPHENYL)~-OMEGA~-
HYDRCXY 901€6=45-9



| SECTION III - PHYSICAL DATA FOR MATERIAL

PHYSICAL STATE: LIQUID

CDOR THRESHOLD(PPM): NOT DETERMINED

EVAPCRATION RATE: ABOUT SAME AS WATER

%X VOLATILE (BY VOLUME): NOT DETERMINED

VISCCSITY: B8e2 CP

SPECIFIC GRAVITY: 1l.14

BOILING POINT (C): CA 212 F (100 c)

PH: 947 (CONCENTRATE)

ODOR AND APPEARANCE: PALE YELLOW LIQUIC WITH SLIGHT AMMCNIA ODORe.
VAPOR PRESSURE(MM): ABOUT SAME AS WATER

VAPOR DENSITY (AIR=1): ABQUT SAME AS WATER

FREEZING POINT(C): CAe=8 C

SOLUBILITY IN WATER (20 C): MISCIBLE

MELTING POINT: FREEZING PTe CAe=B c

COEFFICIENT OF WATER/OIL DISTRIBUTION: NGT DETERMINED

“ SECTION IV - FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY: NO
IF YESy UNDER WHICH CONDITIONS?:

MEANS OF EXTINCTION: AQUEOUSvPRODUCT. FOR FIRES INVOLVING ORIEC MATERIAL
USE WATERy CARBON DIOXIDEy DRY CHEMICALSy GR FOAM.

SPECIAL PROCEDURES: NOT APPLICABLE

FLASH PCINT (C) AND METHOD: NONE=-AQUECUS SYSTEM

UPPER EXPLOSION LIMIT (% BY VOLUME): NGT CETERMINED

LOWER EXPLOSION LIMIT (% BY VOLUME): NOT CETERMINED

AUTCIGNITION TEMPERATURE(C): NOT APPLICABLE

HAZARDOUS COMBUSTION PRODUCTS: NOT APPLICABLE

EXPLCSION DATA

SENSITIVITY TG MECHANICAL IMPACT: NONE
SENSITIVITY TO STATIC DISCHARGE: NONE

[ f~ e
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SECTICN V = REACTIVITY DATA
CHEMICAL STABILITY: YES
IF NGy UNDER WHICH CONDITIONS?:

INCOMPATIBILITY TO OTHER SUBSTANCES?: YES

IF SGy WHICH ONES?: MAY ETCH ALUMINUM AND ZINC
REACTIVITY AND UNDER WHAT CONDITIONS: NCT DETERMINED
HAZARCOUS DECOMPOSITION PRODUCTS: NGT DETERMINEC

HAZARCOUS POLYMERIZATION: WILL NGT OCCULR

SECTICN VI - TCXICOLOGICAL PROPERTIES CF MATERIAL (HEALTR HAZARD DATA)

NOTE: ALL TEST RESULTS WERE OBTAINED ON UNODILUTED PRODUCT. RECCMMENDED
CCNCENTRATIGN CF MICRO FOR MOST APPLICATIONS IS 2% BY VOLUMEe. CCPIES CF TEST
RESULTS AVAILABLE ON REQUEST.

ROUTE OF ENTRY: SKIN CONTACT, INHALATICON ACUTEs EYE CONTACT

EFFECTS OF ACUTE EXPOSURE TO MATERIAL
EYE: MICRO IS CONSIDERED AN EYE IRRITANT (DID NCT AFFECT CCRNEA).

SKIN: MODERATE IRRITANT (PII = 3.88¢ RABBITS)s NO EVIDENCE CF CCRROSIVITY.
INHALATION: PROLONGED EXPOSURE MAY CAUSE SLIGHT NGSE ANC THROAT IRRITATION.
SWALLCWING: VERY LARGE AMOUNTS CGCULD CAUSE CRAMPS AND MUSCLE SPASMS.
LD50 GREATER THAN 5G6/Ké (RATSe ORAL).

EFFECTS OF CHRCONIC EXPOSURE TO MATERIAL: NCT DETERMINED
HOWEVER NOTE:

SKIN: PROLONGED USE MAY CAUSE DRYING/CHAPFING.

INHALATION: PROLONGED USE MAY CAUSE SLIGHT NOSE AND THRCAT

IRRITATION.

SIGNS AND SYMPTOMS OF EXPOSURE: REDNESS OF EYES AND/OR SKIN
MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: NOT CETERMINED

LD5C OF MATERIAL (SPECIFY SPECIES & ROUTE): LD5C IS GREATER THAN 5G/KG (RATSe
ORAL)

LC50 GF MATERIAL (SPECIFY SPECIES & RGUTE): NCT DETERMINEC
EXPOSURE (LIMITS): NOT DETERMINED

IRRITANCY OF MATERIAL: EYE IRRITANT



SENSITIZATION CF MATERIAL: NOT DETERMINeD

SYNERGISTIC MATERIALS: NONE KNOWN

CARCINOGENICITYy REPROCUCTIVE EFFECTSy TERATOGENICITYy MUTAGENICITY:
UeSeAe: ACCORCING TC DEFINITIONS AND LIMITATIONS OF THE UeSe HAZARD

COMMUNICATION STANDARDs NOUNE OF THE INGREDIENTS ARE LISTED ON THE NTPs IARCe OR
OSHA CARCINOGEN LISTS.

CANACA: ACCGROING TO DEFINITIONS AND LIMITATIONS OF THE CANADIAN WHMIS
REGULATIONSy NONE OF THE INGREDIENTS ARE LISTEC CN THE IARC OR ACGIH CARCINCGEN
LISTS.

SECTICN VII - PREVENTIVE MEASURES

PERSCNAL PROTECTIVE EQUIPMENT
GLOVES (SPECIFY): WATERPROOF GLGVES

EYE (SPECIFY): GOGGLES OR PROTECTIVE GLASSESe AS A GENERAL RULEs DO NOT WEAR
CONTACT LENSES WHEN HANCLING CHEMICALS.

RESPIRATORY (SPECIFY): NOT NORMALLY NEEDED.

CTHER (SPECIFY): SAFETY EYE BATH SHOULC BE AVAILABLEe. WASH WITH SCAP ANC WATER
AFTER USEe -

ENGINEERING CONTROLS (EeGe VENTILATICNs ENCLCSEC PRGCESSy SPECIFY): GENERAL
INCUSTRIAL SYSTEM REWUIREMENTS.

LEAK AND SPILL PROCECURE: SMALL SPILLS (LESS THAN ONE GALLON)=FLUSH WITH
WATER.

LARGE SPILLS-CGOLLECT LIQUID WwITH ABSORBENT MATERIAL °

AND PACKAGE FOR DISPGSAL ACCORDING TO LGCALe STATEe _
AND COUNTRY REGULATICAS.

CCNSULT WITH APPRCPRIATE AUTHORITIES; BIODEGRADABLEs PH CF CCNCENTRATE=9.7 -

wASTE DISPOSAL: SEE ABOVE (LEAK AND SPILL PROCECURE)

HANCLING PROCECURES ANC EQUIPMENT: VENTILATION: TYPICAL GENERAL INCUSTRIAL
SYSTEMS ARE SUFFICIENTe PRCTECTIVE EQUIPMENT: GOGGLESy WATERPRCOF GLGVES AND -
WATERFROOF CLOTHING TO PREVENT EYE AND SKIN CONTACT.

STORAGE REQUIKEMENTS: STORE IN CCOLs DRYy WELL VENTILATED AREAS. KEEF
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CCNTAINERS CLGSEDe USE ONLY STAINLESS STEELs PCLYETHYLENEs CR PLASTIC LINED
COCNTAINERS FOR STORAGEe OO NCT STORE IN CCNTACT WITH ALUMINUMe ZINCs COPPER OR
THEIR ALLOYS.

SPECIAL SHIPPING INFORMATION: NGT APPLICABLE

SECTICN VIII - EMERGENCY AND FIRST AID MEASLRES

EYE CONTACT: IMMEDIATELY FLUSH WITH LARGE QUANTITIES OF WATER FCR AT LEAST
15 MINUTES WHILE HOLDING THE EYELIDS OPENe DO NGT ATTEMPT TC NELTRALIZE WITH
CHEMICAL AGENTSe CONTACT A PHYSICIAN IMMEDIATELY.

SKIN CONTACT: IMMEDIATELY REMOVE CONTAMINATED CLOTHING AND FLUSKh AREA WITH
LARGE QUANTITIES OF WATER FOR AT LEAST 15 MINUTESe DO NOT ATTEMPT TO
NEUTRALIZE WITH CHEMICALS AGENTSe CONTACT A PHYSICIAN IF IRRITATICN
DEVELCPS.

INGESTION: IF PATIENT IS CONSCIOULSy GIVE SEVERAL GLASSES GCF WATER FOR DILUTION
EFFECT AND CONTACT A PHYSICIANe DO NOT INDUCE VCMITINGe OG NCT GIVE AN
UNCONSCIOUS PERSON ANYTHING BY MOUTH.

INHALATION: REMOVE FROM CONTAMINATED ATMOSPHERE. IF BREATHING HAS STCPPED
GIVE ARTIFICIAL RESPIRATION THEN OXYGEN IF NEEDECe CONTACT A PHYSICIAN.

NOTE TO PHYSICIAN: NONE

ADDITIONAL INFORMATION: NOT APPLICABLE

SECTICN IX — PREPARATION DATE OF MeSeDeSe

PREPARED BY (GROUPs DEPARTMENTy ETC.):
CHARLES Ee GRANITOes PRESIDENT
INTERNATIONAL PRODUCTS CORPORATION

PeOe BOX 709 BURLINGTONy NJ 08016 UeSeAe
TELEPHONE NUMBER: 609-386-8770

DATE: 3-30-9C

ADDITIONAL NOTES OR REFERENCES:
UeSe TSCA LISTING: ALL MICRO INGREDIENTS ARE LISTED IN THE UsSe EPA TSCA

INVENTORY.

UeSe SARA CLASSIFICATIONS: NO MICRO INGRECIENT PRESENT AT 1% GR MCRE IS
CONTAINED IN THE SARA TITLE IIIs 313 LIST.

WHILE INTERNATIONAL PRODUCTS CORPCRATICN BELIEVES THE INFORMATION CONTAINED
HEREIN TO BE TRUE AND ACCURATEs IT HAS RELIED ON INFCRMATION PROVICEC EY
OTHERSe INTERNATIONAL PRODUCTS CORPORATION MAKES NO WARRANTIESe EXPRESS OR
IMPLIEDy AS TO THE ACCURACY OR ADEQUACY CF THE INFORMATIGON CONTAINED

HEREIN CR WITH RESPECT TC THE RESULTS TC BE OBTAINED FRCM THE USE CF THE
PROCUCTe INTERNATIONAL PRODUCTS CGRPORATICN CISCLAIMS ALL LIAEBILITY WITFH



RESPECT TO. THE USE OF THIS PRODUCTes INCLUDING wITHOUT LIMITATICONs LIABILITY
FOR INJURY TO THE USER OR THIRD PERSONS.

“ISSUEC BY VWR 11/25/93%



Detergent, Terg-A-Zyme

- Material Safety Data Sheet U.S. Departmen
May be used to comply with Occupational Safety a.
; OSHA's Hazard Communication Standard, (Non-Mandatory Form) -
R 29 CFR 1910.1200. Standard must be Form Approved
- consulted for specific requirements. OMB No. 1218-0072
Nom: Blank tted. i jtorm i icabie,
IDENTITY (As Used on Labe/ and Ust) TERG-A-2 : wn:nmtp:;.mci ”m&?smm’a;:
- Section |
- Manufacturer's Name Emergency Telephone Number
ALCONOX, INC. S (212) 473-1300
- Address , Street, Clty, State, and ZIP Cods) Telephons Number for information
1t DARK AVEME sope (212) 473-1300
. Dete Prepered
_ NEW YORK, N.Y. 10003 . JAN. 1, 1991
- ) Signature of Preparer foptional)

Section | — Hazardous Ingredients/identity information
Other Limsts

Hazardous Cormponents (Specific Chemical identity: Common Nama(s)) OSHA PEL . ACGIH TLV Recommended %- (optonal)
THERE ARE NO INGREDIENTS IN TERG-A-ZYME WHICH APPEARED ON TEE OSHA )
- STANDARD 29 CFR 1910 SUBPART 2Z.

A J‘
-
| )
r
-
Section IlI — Physical/Chemical Characteristics :
Ny Boiling Point Specific Gaity (HgO = 1)

} N.A. N.A.
. Vapor Pressure (mm Hg.) Meiting Point

= Na. | N.A.

e Vapor Denaity (AR = 1) Evaporation Rate .
. _.; 4“ MW'“ Nvo
. Sokbilty in Water

; APPRECIABLE (GREATER THAN 10 PER CENT
- ' Appesrance and Odor WEITE POWDER INTERSPERSED WITH CREAM L‘co:.onr:n FLAKES AND

- BROWN _SPECKS - ODORLESS
) Section IV — Fire and Explosion Hazard Data

Fash Pos "Flammable Limits LEL UEL

4 Fiash Point (Method Used) NONE N.A. N.A.
I‘ El. 'li l' I 3
_“ WATER, CO,, DRY CHEMICAL, FOAM, SAND/EARTH
j Special Fire Fighting Procedures
. FOR FIRES INVOLVING THIS MATERIAL DO NOT ENTER WITHOUT
_J .!"J PROTECTIVE EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS.

- Unusual Fire and Expiosion Hezards NONE

{Reproduce locally) OSHA 174, Sept. 1985



Section V — Reactivity Data

- Unstable Congitions 0 Avoid
e Ikx
Incompatibility (Materials 1o Avoid) AVOID STRONG ACIDS.
Hazardous Decomposition or Byprodicilyn y RELEASE CO., ON BURNING.

NONE

Hazardous May Occur Conditions 1o Avoid
Polymerization NONE
Wil Not Occur
s.ctionVl Heeaith Hazard Data 1
inhalation? Skin? )
o) of Enay. YES NO ne=n? YES

Health Hazards (Acule and Chonic)
INHALATION OF POWDER MAY PROVE LOCALLY IRRITATING

Signs and Symptoms of Expossre Lo AcRE MAY IRRITATE MUCOUS MEMBRANES. INHALATION HAY
CAUSE SNEEZING.

mwww ggsgzm:mnx CONDITIONS MAY BE AGGRAVATED BX POWDER. |
memm [ Q
wwmwmmmmq

l.

seeuonw-pmms-hmmmu“ FOR DISCOMFORT.
SnunBoTMnGmewasud
MATERIAL FOAMS PRQOFUSELY. SHOVEL AND RE(JVER.

____AS MUCH AS POSSIBLE. RINSE REMAINDER TO SEWER. MATERIAL IS COMPLETELY — .
L 2
S IANTITIES MAY BE DISPOSED OF IN SEWER.LARGE QUANTITIES SHOULD BE
DISPOSED OF ACCORDING TO LOCAL REQUIREMENTS FOR NON-HAZARDOUS DETERGENT
Precautions 10 Be Taken in Hending and Si"g o opp TN A DRY AREA TO PREVENT CAKING.

Section Vill — Control Measures

f
Respirsiory Protection (Spealy Type) .
DUST MASK
Ventilation Local Exheust Special
NORMAL N.A.
.A. N.A.
Protective Gloves Eye Prossction .
REQUIRED USEFUL = NOT REQUIRED .
Other Protactive Clothing or Equipment
or NOT REQUIRED

Work/Hygienic Practice \y oprCIAL PRACTICES REQUIRED .

Pege 2 « USGPO 1908-691-529/45775
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Isopropyl Alcohol

MATERIAL SAFETY DATA SHEET
GENIUM PUBLISHING CORPORATION
1145 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854

Revision D

Issued: October 1982

@—-—-.
. . Revised: September 1985
From Genium's MSDS Collection, to be used as a reference.

SECTION 1. MATERIAL IDENTIFICATION 18

MATERIAL NAME: ISOPROPYL ALCOHOL
OTHER DESIGNATIONS: Isopropanol, 2-Propanol, sec-Propyl Alcohol, Dimethyl Carbinol, Isohol, Petrohol, IPA,
C.H.0, CAS # 0067 65 0
MANUFACTURER/SUPPLIER:J Evailable from several sources, including:
Allied Corporation

PO Box 2064R .
Morristown, XJ 07960  201) 455-1400 - (800) 631-8050
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA
TSOPROPYL ALCOHOL ca 100 |8-hr TWA: 400 ppm or
* Current OSHA PEL and ACGIH TLV (1985-86). 980 mg/B Y o oeeeee-

Human, Eye: 20 ppm
Primary irritation dose

Human', Inhalation:

The ACGIH STEL is 500 ppm, 1225 mg/m".
NIOSH has recommended a 1S-minute ceiling of 200 ppm.

. 400 ppm: IRR

NOTE: NTP and IARC 1ist CAS #0067-65-0," isopropyl alcohol manufacture Man, Oral Lblo:
(strorgacid process)'as a human carcinogen. We believe this refers 8600 mg/kg ____________
to the process and not necessarily the product. Check with your Rat, Oral:
suppliers. 5840 mg/kg

SECTION 3. PHYSICAL DATA

Boiling point, 1 atm .......... 180°F, (82°C) Specific gravity (Hp0=1) ..... 0.786

Vapor pressure @ 20°C, mmHg ... 33 Melting POANt .........c..nnn. -127.3°F (-88.5°C)

Vapor density (Airsl) ......... 2.07 $ Volatile by volume, 20°C ... ca 100

Viscosity, 20°C, CPS .vivnnnn.. 2.4 Evaporation rate (CC14-1) vees 2.6

Solubility in water ........... Completely Molecular weight ............. 60.11

soluble

APPEARANCE § ODOR: Clear, colorless liquid with a slight non-residual alcohol type odor.
Threshold odor concentration, 100% recognition by test panel, is 28.2 ppm.

SECTION 4. FIRE AND EXPLOSION DATA Lower | Upper
Flash Poim and Method Auorgnition Temp. Flammability Limits in Air
$3°F (11.7°C)_closed cup -50%F _ (599%¢ % bv_volume 20 Ji2.0

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, alcohol foam. Use water spray to cool fire-exposed tanks/
containers. A fine water mist may be used to smother fire or to disperse vapors. Do not use a solid streaa
of water since the stream will scatter and spread the fire.

Isopropyl alcohol is an OSHA Class IB flammable iiquid. It is a dangerous fire hazard and a moderate
explosion hazard when exposed to heat, flames or oxidizers. At 20°C, the vapor space (saturated) above

isopropyl alcohol contains about 4.3 volume % of vapor. Vapors are heavier than air and may trsvel »
considerable distance to an ignition source and flashback. Firefishters shomild wear telf-canrained hvesthing
apparatus and full nrotective clothing when fighting fires involving this materig],

SECTION 5. REACTIVITY DATA

This material is stable in closed containers at room temperature under normal storage and handling
conditions. It does not polymerize. Isopropyl aicohol is incompatible with acetahdehyde, chlorine, ethylene
oxide, hydrogen-palladium combination, hydrogen peroxide-sulfuric acid combination, potassium tert-butoxide,
hypochlorous acid, isocyanates, nitroform, phosgene, oleum, perchloric acid, and strong oxidizing agents.

Do not store isopropyl alcohol in aluminum containers.

Thermal-oxidative degradation products can include carbon monoxide.

GENIUM PUBLISHING

Coapyright © en imue duin, Publishing C
Any commereitl e withent pubiisher’s aperific pareissivn & prodibited.



Revised 9/85
MSDS # __324. Issued _10/%2 ISOPROPYL ALCOHOL (Rev. D)

SECTION 6. HEALTH HAZARD INFORMATION

At 400 ppm, vapors of isopropanol (1IPA) may cause mild irritation of the eyes, nose, and throat. Prolonged
exposures above the TLV may cause nausea, headache, and mild narcosis. The liquid is irritating to the eyes
and produces intense stinging and burning. If not promptly removed, IPA may cause eye damage. Repeated or
prolonged contact with the skin may cause irritation and dermatitis. While toxic skin absorption is unlikely
it should be considered in meeting the TLV. Ingestion of IPA will cause burning of the gastrointestinal
tract, nausea, vomiting, bleeding, CNS depression, hemolysis, and pulmonary damage. Ingestion of as little
as 10 ml may cause serious injury, while ingestion of 100 ml can be fatal. The single lethal dose for an
adult is approximately 250 ml. The TLV for this material is set on the basis of eye, nose, and throat
irritation. IPA has good warning properties. ‘

FIRST AID: EYE CONTACT: Flush eyes, including under eyelids, with running water for at least 15 minutes.
Get medical attention (Inplant, community, paramedic). SKIN CONTACT: Flush exposed area with water while
removing contaminated clothing. Get medical attention if irritation persists. INHALATION: Remove victim to
fresh air. Restore and/or support breathing as required. Get medical help. INGESTION: Give victim milk or
water. Induce vomiting by sticking finger to back of throat. Contact a physician or Poison Control Center.
Never give anything by mouth to a person who is unconscious or is having convulsions.

TLV 400 ppm (see Section 2)

SECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES

Notify safety personnel of large spills or leaks. Remove all sources of heat and ignition. Provide maximum
explosion-proof ventilation. Evacuate all personnel from area, except for those involved in clean-up. Remove
leaking container to safe place if feasible. Clean-up personnel need protection against liquid contact and
vapor inhalation. Absorb small spills with paper towels, evaporate flammable alcohol in exhaust hood and
burn dry paper. Contain large spills and collect liquid, if feasible, or absorb with vermiculite or sand.
Place waste or absorbent into closed container (using non-sparking tools) for disposal. Water spray can be
used to dilute and flush spill if necessary, but do not flush to water course or to sewer or enclosed area.
DISPOSAL: Burn waste liquid in an approved incinerator or dispose of via licensed waste disposal company.
Absorbed liquid can be landfilled. Follow Federal, State and Llocal regulations.

AQUATIC TOXICITY TLm 96: 1000-100 ppm.

SECTION 8. SPECIAL PROTECTION INFORMATION

Provide general and local exhsust ventilation (explosion proof) to meet TLV requirements. For emergency or
nonroutine exposures where the TLV may be exceeded, use an appropriate NIOSH approved respirator. Fume hoods
should have 2 minimum face velocity of 100 1fm. All electrical service in use or storage areas should have
an explosion-proof design. Wear impervious gloves and safety glasses to prevent contact with the skin and
eyes. If repeated or prolonged contact with liquid or mist is likely, wear protective clothing including
boots, apron, and face-shield or splash goggles. Remove contaminated clothing irmediately and do not reuse

until it has been properly laundered.
Eye wash stations and safety showers should be available in use and handling -areas:

Contact lenses pose a special hazard; soft lenses may absordb and all lenses concentrate irritants.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

Store in closed containers in a cool, dry, well-ventilated area away from oxidizers, heat, sparks, and open

flame. Protect containers from physical damage.
Use only with adequate ventilation. Avoid inhalation of vapor and repeated or prolonged contact with the skin |
Remove contaminated clothing immediately. Wash thoroughly after handling.

Ground and bond containers and equipment when transferring or pouring liquid. Use non-sparking tools.

Do not eat or smoke in areas where this material is being used or handled.

DOT CLASSIFICATION: Flammable liquid. DOT 1.D. NO.: UN1219

DATA SOURCE(S) CODE (See Glossary 1-12, 19, 20, 23, 26, 31, 34, 37, 39, 43, 47, 59, 79.R.

APPROVALS DO. Necrores, 1/85
i -w b of aarem for ‘s we ’ : ] ~
e Peamg € B T e e e repoesmsan 4 s o5 sy INDUST. HYGIENE/SAFETY 17-85
wbility &5 W the ssrusEy OF ity of such for app ‘s
o for cmmmmuaman o e MEDICAL REVIEW: !)I s
JOA 5/851M Copyright © september 1, 1985
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lrFor REPORT NO ERQC UNITED STATES ARMY CORPS OF ENGINEERS REQUIREMENT
' Satety ACCIDENT INVESTIGATION REPORT CONEléoSL s'vanznaou
Staft only) For Use of this Form See Atrached instructions and USACE Suppl to AR 385.40) CEEC-S-8(R2)
1. ACCIDENT CLASSIFICATION

a GOVERNMENT 11) INJURYALLNESS/FATAL {2) PROPERTY DAMAGE {3) MOTOR VEHICLE INVOLVED| _(4) DIVING
[ cvian [ MILITARY — O O &% vep [0 omHer O O

b CONTRACTOR —> O O KW6iveo O omeer a g

¢ PUBLIC —= [J FaTAL [ OTHER O

2. PERSONAL DATA
i a NAME (Last.FrirstMl) b AGE | c SEX %
[ maLe [[] FEMALE

.1 JOB SERIESTITLE g DUTY STATUS AT TIME OF ACCIDENT

{
m [OJ onoury @ [J oy

3 [J oFF puTY

3. GENERAL INFORMATION

= DATE OF ACCIDENT |b TIME OF ACCIDENT | ¢ EXACT LOCATION OF ACCIDENT d CONTRACTOR'S NAME

(tnonthidayiyear) {Mristary 1ime)}

X (1) PRIME
e CONTRACT NUMBER t TYPE OF CONTRACT g HAZARDOUS/TOXIC WASTE
’ [0 consTRuCTION [ service 0 ACTIVITY .
SUPERFUND DERP (2) SUBCONTRACTOR
IVIL WORKS / DREDGE
Qe O wmumary O ae C ] RP [ OTHER (Specifv
O otHer ] OTHER (Specity)
4. CONSTRUCTION ACTIVITIES ONLY (Fiil in line and corresponding code number in box from list - see instructions)

4 CONSTRUCTION ACTIVITY \CODE) | P TYPE OF CONSTRUCTION EQUIPMENT \CODE)

]

5. INJURYALLNESS INFORMATION (/nc/ude name on line and corresponding code number in box for rtems e, I & g - see instructions)

b. ESTIMATED |c. ESTIMATED J. ESTIMATED DAYS.
a. SEVERITY OF INJURY BAYS LOST | © DAYS HOSPIT- RESTRICTED DUTY
(11 [J FATAL (2 [ LOST- TIME 3 [J NONLOST -TME 4 [] FIRST AD ALIZED
e. BODY PART AFFECTED (CODE) |, TYPE AND SOURCE OF INJURY
[ I {CODE)
PRIMARY PE p

(CODE)
SECONDARY

(CODE) ’_;LO%
. NATURE OF INJURY SOURCE ’

6. PUBLIC FATALITY (Fill in line and corresponding code number 1n box - See instructions)

|

|

a ACTIVITY AT TIME OF ACCIDENT (CODE) | b PERSONAL FLOATATION DEVICE USED?
’ l O ves O ~o O na
7. MOTOR VEHICLE ACCIDENT
a TYPE OF VEHICLE b TYPE OF COLLISION c. SEATBELTS | USED | NOT USED} NOT AVAILABLE
1 PicxuPvaN M1 automosiLE |[] HeaDON [] ReAREND [[] BACKING |[(1) FRONT SEAT
(I muck I OTHER (Specity) [0 BROADSIDE [ sioe swiPe 1 AR seAT
O RroLLover  [] OTHER

8. PROPERTY/MATERIAL INVOLVED
a. NAME OF ITEM b OWNERSHIP ¢ $ AMOUNT OF DAMAGE

(1)
(21

(3)

9. VESSELFLOATING PLANT ACCIDENT (Fill in iine and corresponding code number in box from list - see instructions)
a TYPE OF VESSEL/FLOATING PLANT (CODE;) b TYPE OF COLLISON/MISHAP (CODE)

10. ACCIDENT DESCRIPTION (Use addrtionai paper . if necessary)

ENG FORM 3394, Jun 88 EDITION OF MAY 81 1S OBSOLETE Fage | Ot ¢ payus Srroponell st S >
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11. CAUSAL FACTOR(S) (Read Instruction Before Completing)

o

e

el

DESIGN: Was desi

JOB PRACTICES: Were an

(Explain YES answers in item 13)

equipment aqaclor

INSPECTION/MAINTENANCE: Were inspection & mainten-
ance procedures a tactor?

PERSON'S PHYSICAL CONDITION: in your opinion, was the
ohysical condition of the person a factor?

OPERATING PROCEDURES. Were opesating procedures

a factor?

not followed when the

HUMAN FACTORS: Did any human Iactots such as, size or
strength of person, etc..contnbute

ENVIRONMENTAL FACTORS: Did
glare, elc., contnbute to the sccident?

n of facility,workplace or

y 10D, saio(ylheallh glaclm

heat, cold, dust, sun,

accident?

nDoooood é

NO

Oooooood

3. (CONTINUED)

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to
chemical agenis. such as dust.fumas.mists,vapors or
physical aqc:ms such as. noise,radiation etc..contribute

to accudent?

OFFICE FACTORS. Did oltice setuing such as, lifting oltice
furmture,carrying,stooping. elcnqconmbu!e to the accident?

SUPPORT FACTORS: Were inappropriate 10ots/tesourcas
provided to properly perform the actmty/ rtask?

PERSONAL PROTECTIVE EQUIPMENT: Did the improper salaction.

use or mamntenance of personai protective equipment
contnbute to the scu&e

DRUGS/ALCOHOL: in your opinion,was drugs of aicohot a factor to
the accident? your opf uo

Ooogd o a
OoO0oo O

b WAS A WRITTEN JOBRVACTIVITY HAZARD ANALYSIS COMPLETED

FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?

D YES

(if yes, attach a copy.)

] w

12. TRAINING

a.

WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK?

[ no

D YES

b. TYPE OF TRAINING. c.
D CLASSROOM

(] o~ o8 /

[ ~one (Month)  (Day)

DATE OF MOST RECENT FORMAL TRAINING.

1
(Year)

indirect causes.) { Use

13. FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES (See instruction for detinition of direct and
additional paper, if necessary)

a. DIRECT CAUSE

b.

INDIRECT CAUSE(S)

14. ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

15. DATES FOR ACTIONS IDENTIFIED IN BLOCK 14.

8. BEGINNING (Monin/Day/Year)

/

i {b. ANTICIPATED COMPLETION (Monih/Day:Year)

/ !

¢ SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT

d. DATE (MosDaiYr)

e. ORGANIZATION IDENTIFIER (Dwv, Br., Sect) | !

OFFICE SYMBOL

CORPS / A
CONTRACTOR __ / R
16. MANAGEMENT REVIEW (1s().
(] concun [JNONCONCUR ¢ COMMENTS
SIGNATURE TILE DATE
17. MANAGEMENT REVIEW (2nd - Chief Operations, Construction, Engineering, »tc.)
a [ ] concur b [] NONCONCUR - c. COMMENTS
SIGNATURE THE DATE
18. SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW
[Jconcun b [] NONCONGUR c.  ADDITIONAL ACTIONS/COMMENTS.
SIGNATURE TITLE DATE
19. COMMAND APPROVAL
COMMENTS
COMMANDER SIGNATURE DATE

(Reverse of ENG Furm 3394)
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GENERAL. Complete a separate report for each person who was
injured, caused, or contributed to the accident (excluding uninjured
personnel and witnesses). Use of this form for reporting USACE
employee first-aid type injuries NOT 1o be submitted to the Department
of Labor (DOL), Office of Workers' Compensation Programs (OWCP)
shall be at the discretion of the FOA Commander. Please type or print
legibly. Appropriate items shall be marked with an “X" in the box(es). If
additional space is needed. provide the information on a separate
sheet and attach to the completed form. Ensure that these instructions
are forwarded with the completed report to the designated
management reviewers indicated in sections 16. and 17.

INSTRUCTIONS FOR SECTION 1— ACCIDENT
CLASSIFICATION. (Mark All Boxes That Are Applicable.)

a. GOVERNMENT. Mark ~CIVILIAN™ box if accident invoived
government civilian employes; mark “MILITARY" box if accident
involved U.S. military personnel.

(1) INJURY/LLNESS/FATALITY — Mark if accident resuited in any
govemnment civilian employee injury, illness, or fatality that
requires the submission of Office of Workers Compensation
Programs (OWCP) Forms CA-1 (injury), CA-2 (iliness), or CA-6
(tatality), to the Department of Labor OWCP, or military
personnel lost-time or fatal injury.

(2) PROPERTY DAMAGE —Mark the appropriate box if accident
resulted in any damage of $1000 or more to government
property (inciuding motor vehicles).

(3) VEHICLE INVOLVED —Mark if accident involved a motor
vehicle, regardless of whether “INJURY/ILLNESS" or

‘ “PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY --Mark if the accident involved an in-house

USACE diving activity.

b. CONTRACTOR.
1) INJURYALLNESS/FATALITY —Mark it accident resuited in any

contractor lost-time injury/iliness or fatality.

(2) PROPERTY DAMAGE — Mark the appropriate box if accident
resulted in any damage of $1000 or more 0 contractor
property (including motor vehicles).

(3) VEHICLE INVOLVED —Mark if accident involved a motor
vehicle, regardiess of whether “INJURY/ILLNESS" or
“PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY —Mark if the accident involved a USACE
Contractor diving activity.

¢. PUBLIC.

(1) INJURY/ILLNESS/FATALITY — Mark if accident resulted in
pubtic fatality. (The “OTHER" box will be marked when
requested by the FOA to report an unusual non-fatal public
accident that could result in claims against the government or
as otherwise directed by the FOA Commander).

(2) VOID SPACE —Make no entry.

(3) VEHICLE INVOLVED —Mark it accident resuited in a fatality to
a member of the public and involved a motor vehicle,
regardiess of whether “INJURY/ILLNESS" is marked.

(4) VOID SPACE —Make no entry.

INSTRUCTIONS FOR SECTION 2—PERSONAL
DATA

a. NAME —(MANDATORY FOR GOVERNMENT ACCIDENTS.
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER
FOR CONTRACTOR AND PUBLIC ACCIDENTS). Enter tast
name, first name. middle initial of person involved.

b. AGE —Enter age.
c. SEX—Mark appropriate box.

d. SOCIAL SECURITY NUMBER — (FOR GOVERNMENT
PERSONNEL ONLY) Enter the social security number (or other

personal identification number if no sociai security number issued).

e. GRADE — (FOR GOVERNMENT PERSONNEL ONLY) Enter pay
grade. Example: 0-6; E-7: WG-8; WS-12; GS-11; etc.

t. JOB SERIES/TITLE —For government civilian employees enter the
pay plan, full series number. and job title, e.g. GS-0810/Civil
Engineer. For military personnel enter the primary military
occupational specialty (PMOS), e.g.. 15A30 or 11G50. For
contractor employees enter the job title assigned 10 the injured
person, e.g. carpenter, laborer, surveyor, etc.,

g. DUTY STATUS —Mark the appropriate box.

(1) ON DUTY —Person was at duty station during duty hours or
person was away from duty station during duty hours but on
official business at time of the accident.

(2) TDY —person was on official business, away from the duty
station and with travel orders, at time of accident.

(3) OFF DUTY —person was not on official business at time of
accident.

h. EMPLOYMENT STATUS —(FOR GOVERNMENT PERSONNEL
ONLY) Mark the most appropriate box. If *OTHER" is marked.
specify the employment status of the person.

INSTRUCTION FOR SECTION 3 —GENERAL
INFORMATION

a. DATE OF ACCIDENT —Enter the month, day. and year of
accident.

b. TIME OF ACCIDENT — Enter the local time of accident in military
time. Example: 1430 hrs (not 2:30 p.m.).

c. EXACT LOCATION OF ACCIDENT — Enter facts needed to locate
the accident scene. (installation/project name, puilding number,
street, direction and distance from closest landmark, etc..).

d. CONTRACTOR NAME
(1) PRIME —Enter the exact name (title of firm) of the prime
contractor.
(2) SUBCONTRACTOR — Enter the name of any subcontractor
involved in the accident.

e. CONTRACT NUMBER —Mark the appropriate box to identity if
contract is civil works, military, or other: if “OTHER" is marked,
specify contract appropriation on line provided. Enter complete
contract number of prime contract, e.g., DACW 09-85-C-0100.

. TYPE OF CONTRACT —Mark appropriate box. A/E means
architecvengineer. If “*OTHER™ is marked, specify type of contract
on line provided.

g. HAZARDOUST OXIC WASTE ACTIVITY (HTW) —Mark the box to
identify the HTW activity peing performed at the time of the
accident. For Superfund, DERP, and Installation Restoration
Program (IRP) HTW activities include accidents that occurred
during inventory, predesign, design. and construction. For the
purpose of accident reporting, DERP Formerty Used DoD Site
(FUDS) activities and IRP activities will be treated separately. For
Civil Works O&M HTW activities mark the “OTHER" box.

INSTRUCTIONS FOR SECTION 4—CONSTRUCTION
ACTIVITIES

a. CONSTRUCTION ACTIVITY —Select the most appropriate
construction activity being performed at time of accident from the
list below. Enter the activity name and place the cofresponding
code number identified in the box.

CONSTRUCTION ACTIVITY LIST
1. MOBILIZATION 14. ELECTRICAL
2. SITE PREPARATION 15. SCAFFOLDING/ACCESS
3. EXCAVATION/TRENCHING 16. MECHANICAL
4. GRADING (EARTHWORK) 17. PAINTING
5. PIPING/UTILITIES 18. EQUIPMENT/MAINTENANCE
6. FOUNDATION 19. TUNNELING
7. FORMING 20. WAREHOUSING/STORAGE
8. CONCRETE PLACEMENT 21. PAVING
9. STEEL ERECTION 22. FENCING
10. ROOFING 23. SIGNING
11. FRAMING 24. LANDSCAPING/IRRIGATION
12. MASONRY 25. INSULATION

13. CARPENTRY 26. DEMOLITION
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SOURCE OF INJURY NAME

ENVIRONMENTAL CONDITION
TEMPERATURE EXTREME (INDOOR)
WEATHER (ICE, RAIN, HEAT, ETC.)
FIRE, FLAME, SMOKE (NOT TOBACCO)
NOISE

RADIATION

LIGHT

VENTILATION

TOBACCO SMOKE

STRESS (EMOTIONAL)

CONFINED SPACE

MACHINE OR TOOL

HAND TOOL (POWERED: SAW, GRINDER, ETC.)
HAND TOOL (NONPOWERED)

MECHANICAL POWER TRANSMISSION APPARATUS
GUARD. SHIELD (FIXED, MOVEABLE, INTERLOCK)
VIDEO DISPLAY TERMINAL

PUMP, COMPRESSOR, AIR PRESSURE TOOL
HEATING EQUIPMENT

WELDING EQUIPMENT

VEHICLE

AS DRIVER OF PRIVATELY OWNED/RENTAL VEHICLE

AS PASSENGER OF PRIVATELY OWNED/RENTAL VEHICLE
DRIVER OF GOVERNMENT VEHICLE

PASSENGER OF GOVERNMENT VEHICLE

COMMON CARRIER (AIRLINE. BUS, ETC.)

AIRCRAFT (NOT COMMERCIAL)

BOAT. SHiP. BARGE

MATERIAL HANDLING EQUIPMENT
EARTHMOVER (TRACTOR. BACKHOE, ETC.)
CONVEYOR (FOR MATERIAL AND EQUIPMENT)
ELEVATOR. ESCALATOR, PERSONNEL HOIST
HOIST, SLING CHAIN, JACK

CRANE

FORKLIFT

HANDTRUCK. DOLLY

DUST. VAPOR, ETC.

DUST (SILICA, COAL, ETC.)
FIBERS

ASBESTOS

GASES

CARBON MONOXIDE

MIST, STEAM. VAPOR, FUME
WELDING FUMES
PARTICLES (UNIDENTIFIED)

CHEMICAL. PLASTIC, ETC.

DRY CHEMICAL—-CORROSIVE
DRY CHEMICAL~TOXIC

ORY CHEMICAL —-EXPLOSIVE
DRY CHEMICAL—FLAMMABLE
LIQUID CHEMICAL — CORROSIVE
LIQUID CHEMICAL—TOXIC
LIQUID CHEMICAL—EXPLOSIVE
LIQUID CHEMICAL — FLAMMABLE
PLASTIC

WATER

MEDICINE

INANIMATE OBJECT

BOX. BARREL, ETC.

PAPER

METAL ITEM. MINERAL
NEEDLE

GLASS

SCRAP. TRASH

WOOD

FOOD

CLOTHING. APPAREL, SHOES

ANIMATE OBJECT

DOG

OTHER ANIMAL

PLANT

INSECT

HUMAN (VIOLENCE)

HUMAN (COMMUNICABLE DISEASE)
BACTERIA. VIRUS (NOT HUMAN CONTACT)

SOURCE OF INJURY NAME

CODE

1000 PERSONAL PROTECTIVE EQUIPMENT

1010 PROTECTIVE CLOTHING, SHOES, GLASSES. GOGGLES
1020 RESPIRATOR, MASK

1021 DIVING EQUIPMENT

1030 SAFETY BELT. HARNESS

1040 PARACHUTE

INSTRUCTIONS FOR SECTION 6 — PUBLIC
FATALITY

a.

16.
17.
18.

20.
21,

@®NOLE LN~

ACTIVITY AT TIME OF ACCIDENT — Select the activity being
performed at the time of the accident from the list beiow. Enter the
activity name on the line and the corresponding number in the box.
if the activity performed is not identified on the list, select from the
most appropriate primary activity area (water related, non-water
related or other activity), the code number for “Other”, and write in
the activity being performed at the time of the accident.

WATER RELATED RECREATION

. Sailing 9. Swimming/designated area
Boating—powered 10. Swimming/other area
Boating —unpowered 11. Underwater activities (skin diving,
. Water skiing scuba, etc.)
. Fishing from boat 12. Wading
. Fishing from bank dock or pier 13. Attempted rescue
. Fishing whiie wading 14. Hunting from boat
. Swimming/supervised area 15. Other
NON-WATER RELATED RECREATION
Hiking and walking 23. Sports/summer tbaseball. football.
Climbing (generai) etc.)
Camping/picnicking authorized 24. Sports/winter (skiing. sledding,
area snowmobiting etc.)
. Camping/picnicking unauthorized 25, Cycling (bicycle, motorcycle,
area scooter)
Guided tours 26. Gliding
Hunting 27. Parachuting
. Playground equipment 28. Other non-water related
OTHER ACTIVITIES
. Unlawful acts (fights, riots, 33. Sleeping
vandalism, etc.) 34. Pedestrian struck by vehicle
. Food preparation/serving 35. Pedestrian other acts
. Food consumption 36. Suicide
. Housekeeping 37. "Other” activities
PERSONAL FLOTATION DEVICE USED —If tatality was water-

related was the victim wearing a person flotation device? Mark the
appropriate box.

INSTRUCTIONS FOR SECTION 7—MOTOR VEHICLE
ACCIDENT

a.

b.

c.

TYPE OF VEHICLE —Mark appropriate box for each vehicle
involved. If more than one vehicle of the same type is invoived,
mark both halves of the appropriate box. USACE vehicle(s)
involved shall be marked in left half of appropriate box.

TYPE OF COLLISION — Mark appropriate box.

SEAT BELT -—-Mark appropriate box.

INSTRUCTIONS FOR SECTION 8 —PROPERTY/
MATERIAL INVOLVED

NAME OF ITEM — Describe all property involved in accident.
Property/material involved means material which is damaged or
whose use or misuse contributed to the accident. Include the
name, type, model; aiso include the National Stock Number (NSN)
whenever applicable.

OWNERSHIP — Enter ownership for each item listed. (Enter one ot
the following: USACE; OTHER GOVERNMENT: CONTRACTOR:
PRIVATE)

$ AMOUNT OF DAMAGE — Enter the total estimated doliar amount
of damage (pans and labor), if any.
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INSTRUCTIONS FOR SECTION 9~ VESSEL/
FLOATING PLANT ACCIDENT

o
- b

OO s LN

TYPE OF VESSEL/FLOATING PLANT — Select the most
appropriate vesseiMoating plant from list below. Enter name and
piace corresponding number in box. If item is not listed below,
enter item number for “OTHER" and write in specific type of vessel/
floating plant.

VESSEL/FLOATING PLANTS

ROW BOAT 7. DREDGE/DIPPER

SAIL BOAT 8. DREDGE/CLAMSHELL, BUCKET
MOTOR BOAT 9. DREDGE/PIPE LINE

BARGE 10. DREDGE/DUST PAN
DREDGE/HOPPER 11. TUG BOAT

DREDGE/SIDE CASTING 12. OTHER

COLLISIONMISHAP — Select from the list below the object(s) that
contributed to the accident or were damaged in the accident.

COLLISIONMISHAP

. COLLISION W/IOTHER
VESSEL 7. HAULAGE UNIT
. UPPER GUIDE WALL 8. BREAKING TOW
. UPPER LOCK GATES 9. TOW BREAKING UP
LOCK WALL 10. SWEPT DOWN ON DAM
. LOWER LOCK GATES 11. BUOY/DOLPHIN/CELL
. LOWER GUIDE WALL 12. WHARF OR DOCK

13. OTHER

INSTRUCTIONS FOR SECTION 10—ACCIDENT

DESCRIPTION
DESCRIBE ACCIDENT — Fuily describe the accident. Give the

sequence of events that describe what happened leading up to and
including the accident. Fully identify personnel and equipment involved
and their role(s) in the accident. Ensure that relationships between
personnel and equipment are clearly specified. Continue on blank
sheets if necessary and attach to this report.

INSTRUCTIONS FOR SECTION 11 —CAUSAL
FACTORS

a. Review thoroughly. Answer each question by marking the

appropriate block. If any answer is yes, explain in item 13 below.
Consider, as a minimum, the toliowing:

( 1) DESIGN—Did inadequacies associated with the building or
work site play a role? Would an improved design or tayout of
the equipment or facilities reduce the likelihood of similar
accidents? Were the toals or other equipment designed and
intended for the task at hand?

INSPECTION/MAINTENANCE — Did inadequately or
improperly maintained equipment, tools, workplace, etc. create
or worsen any hazards that contributed to the accident? Would
better equipment, facility, work site or work activity inspections
have helped avoid the accident?

PERSON'S PHYSICAL CONDITION — Do you feel that the
accident would probably not have occurred if the empioyee
was in “good” physical condition? if the person invoived in the
accident had been in better physical condition, wouid the
accident have been less severe or avoided altogether? Was
over exertion a factor?

( 4) OPERATING PROCEDURES — Did a lack of or inadequacy
within established operating procedures contribute to the
accident? Did any aspect of the procedures introduce any
hazard to, or increase the risk associated with the work
process? Would establishment or improvement of operating
procedures reduce the likelihood of similar accidents?

JOB PRACTICES —~Were any of the provisions of the Safety
and Health Requirements Manual (EM 385-1-1) violated? Was
the task being accomplished in a manner which was not in
compliance with an established job hazard analysis or activity
hazard analysis? Did any established job practice (including
EM 385-1-1) fail to adequately address the task or work
proc:ss? Wouid better job practices improve the safety of the
task?

(2

-~

(3

~

(s

~—

{ 8) HUMAN FACTORS —Was the person under undue stress
(either internal or externai to the job)? Did the task tend toward
overloading the capabilities of the person: i.e.. did the job
require tracking and reacting to many external inputs such as
displays. alarms, or signals? Did the arrangement of the
workplace tend to interfere with efficient task performance? Did
the task require reach, strength, endurance, agility, etc., at or
beyond the capabiiities of the employee? Was the work
environment ill-adapted to the person? Did the person need
more training, experience, or practice in doing the task? Was
the person inadequately rested to perform safely?

{ 7) ENVIRONMENTAL FACTORS —Did any factors such as
moisture. humidity, rain, snow, sleet, hail, ice, fog, coid. heat,
sun, temperature changes, wind, tides, floods. currents, dust,
mud, glare, pressure changes, lightning, etc., piay a part in the
accident?

{ 8) CHEMICAL AND PHYSICAL AGENT FACTORS —Did
exposure to chemical agents (either singie shift exposure or
long-term exposure) such as dusts, fibers (asbestos, etc.),
silica, gases (carbon monoxide, chlorine, etc..), mists, steam,
vapors, fumes, smoke, other particulates, fiquid or dry
chemicals that are corrosive, toxic, explosive or flammable, by-
products of combustion or physical agents such as noise,
ionizing radiation, non-ionizing radiation (UV radiation created
during welding, etc.) contribute to the accident/incident?

( 9) OFFICE FACTORS —Did the fact that the accident occurred in
an office setting or to an office worker have a bearing on its
cause? For example, office workers tend to have less
experience and training in performing tasks such as liting
office furniture. Did physical hazards within the office
environment contribute to the hazard?

(10) SUPPORT FACTORS —Was the person using an improper
tool for the job? Was inadequate time available or utilized to
safely accomplish the task? Were less than adequate
personnel resources (in terms of employee skills, number of
workers, and adequate supervision) available to get the job
done properly? Was funding available, utilized, and adequate
to provide proper tools, equipment, personnel, site preparation.
etc?

(11) PERSONAL PROTECTIVE EQUIPMENT - Did the person fail
to use appropriate personal protective equipment (gloves. eye
protection, hard-toed shoes. respirator, etc.) for the task or
environment? Did protective equipment provided or worn fail to
provide adequate protection from the hazard(s)? Did lack of or
inadequate maintenance of protective gear contribute to the
accident?

(12) DRUGS/ALCOHOL —Is there any reason to believe the
person’s mental or physical capabilities, judgement. etc.. were
impaired or aitered by the use of drugs or alcohol? Consider
the effects of prescription medicine and over the counter
medications as well as illicit drug use. Consider the effect of
drug or aicohol induced “hangovers”.

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS —Was a written
Job/Activity Hazard Analysis completed for the task being
performed at the time of the accident? Mark the appropriate box. /f
one was performed, attach a copy of the analysis to the repon.

INSTRUCTIONS FOR SECTION 12—TRAINING

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? —For
the purpose of this section “trained™ means the person has been
provided the necessary information (either formal and/or on-the-job
(OJT) training) to competently perform the activitylask in a safe
and heaithful manner.

b. TYPE OF TRAINING —Mark the appropriate box that best
indicates the type of training; (classroom or on-the-job) that the
injured person received before the accident happened.

c. DATE OF MOST RECENT TRAINING — Enter the month, day, and
year of the last formal training completed that covered the activity-
task being performed at the time of the accident.
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TYPE OF CONSTRUCTION EQUIPMENT — Select the equipment
nvolved In the accigent from the list below. £nter the name anag
place the corresponding code number igentified in the box. If
equipment is not included below, use coae 24. “OTHER". ang write
n specific type of equipment.

CONSTRUCTION EQUIPMENT

GRADER 13. DUMP TRUCK (OFF HIGHWAY)
. DRAGLINE 14. TRUCK (OTHER)
. CRANE (ON VESSELBARGE) 15. FORKLIFT
CRANE (TRACKED) 16. BACKHOE
. CRANE (RUBBER TIRE) 17. FRONT-END LOADER
CRANE (VEHICLE MOUNTED) 18. PILE DRIVER
CRANE (TOWER) 19. TRACTOR (UTILITY)
SHOVEL 20. MANLIFT
. SCRAPER 21. DOZER
. PUMP TRUCK (CONCRETE) 22. DRILL AIG
TRUCK (CONCRETE/TRANSIT 23. COMPACTORNVIBRATORY
MIXER) ROLLER
DUMP TRUCK (HIGHWAY) 24, OTHER

INSTRUCTIONS FOR SECTION 5—INJURY/ILLNESS
INFORMATION

a.

1]

SEVERITY OF INJURY —Mark the appropriate box
(1) FATAL —injured person died or is missing and presumed deag.

:2) LOST TIME —a non-fatal injury that causes any loss of time
from work beyond the day or shift in which 1t occurred or a
non-fatal iliness/disease that causes disability at any time.

(3) NO LOST TIME —a non-fatal. traumatic injury that does not
cause loss of time from work beyond the day or shift in which it
occurred.

(4) FIRST AID —One time treatment (and/or one follow visit for
observation) for minor scratches. cuts and similar injuries that
do not ordinarily require medical attention.

. ESTIMATED DAYS LOST — Enter the estimated number of

workdays the person will lose from work.

. ESTIMATED DAYS HOSPITALIZED — Enter the estimated number

of workdays the person will be hospitalized.

. ESTIMATED DAYS RESTRICTED DUTY — Enter the estimated

numoer of workdays the person. as a result of the accident. will not
De able to pertorm ail of their requiar quties.

. BODY PART AFFECTED — Select the most appropriate pnmary

2ng when applicable. secondary body pan affected from the list
celow. Enter bogy pan name on fine ang place the corresponding
code letters igentifying that body part in the box.

GENERAL BODY AREA CODE BODY PART NAME
ARM/MWRIST AB ARM AND WRIST
AS ARM OR WRIST
TRUNK. EXTERNAL 81 SiNGLE BREAST
MUSCULATURE 82 BOTH BREASTS

HEAD. INTERNAL C1

83 SINGLE TESTICLE
B4 BOTH TESTICLES
BA ABDOMEN

8C CHEST

BL LOWER BACK
epP PENIS

es SIDE

8y UPPER BACK
BW WAIST

BZ TRUNK OTHER

SINGLE EAR INTERNAL
c2 BOTH EARS INTERNAL
jox ] SINGLE EYE INTERNAL
C4 BOTH EYES INTERNAL

ca BRAIN

ccC CRANIAL BONES
CcD TEETH

[oN] JAW

cL THROAT. LARYNX
C™M MOUTH

ELBOW

FINGER

TOE

HEAD. EXTERNAL

KNEE

LEG. HIP. ANKLE.
BUTTOCK

HAND

FOOT

TRUNK. BONES

SHOULDER

THUMB

TRUNK. INTERNAL ORGANS

LS

MB
MS

P8
PS

R1
R2
R3
R4
R8
RS
RV
RZ

sB8
SS

™
TS

V1
ve
v3
v4
VH
vL
VR
VS
VA4
vZ

~NOSE

THROAT. CTHER
TONGUE

HEAD OTHER INTERNAL

BOTH ELBOWS
SINGLE ELBOW

FIRST FINGER

SOTH FIRST FINGERS
SECONN FINGER

S0TH SECOND FINGERS
THIRD FINGER

30TH THIRD FINGERS
FOURTH FINGER

BOTH FOURTH FINGERS

GREAT TOE

BOTH GREAT TCES
TOE OTHER

TOES OTHER

EYE EXTERNAL

BOTH EYES EXTERNAL
EAR EXTERNAL

BOTH EARS EXTERNAL
CHIN

FACE

NECK/THROAT
AOUTHLIPS

MOSE

SCALP

BOTH KNEES
KNEE

BOTH LEGS/HIPS/
ANKLES/BUTTOCKS
SINGLE LEG/HIP
ANKLE-BUTTOCK

BOTH HANDS
SINGLE HAND

BOTH FEET
SINGLE FOOT

SINGLE COLLAR BONE
BOTH COLLAR BONES
SHOULDER BLADE

BOTH SHOULDER BLADES
=B

STERNUM (BREAST BONE!
YERTEBRAE (SPINE: DISC:
TRUNK BONES OTHER

BOTH SHOULDERS
SINGLE SHOULDER

80TH THUMBS
SINGLE THUMB

LUNG. SINGLE

LUNGS. BOTH

KIDNEY. SINGLE

KIDNEYS. BOTH

HEART

LIVER

REPRODUCTIVE ORGANS
STOMACH

INTESTINES

TRUNK. INTERNAL: OTHER

f. NATURE OF INJURY — Select the most appropriate nature of
injury from the list below. This nature of injury shalt correspond to
the primary body part selected in S.e. above. Ent_er the nature of
injury name on the line and piace the corresponding CODE letters
identifying the nature of injury in the box provided.
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GENERAL NATURE NATURE OF iNJURY
s CATEGORY CODE NAME
“TRAUMATIC INJURY OR TA  AMPUTATION
ZISABILITY -3 BACK STRAIN
~C  CONTUSION: BRUISE:
- ABRASION
TD  DISLOCATION
TF  FRACTURE
TH  HERNIA
TK  CONCUSSION
- TL  LACERATICN. CUT
TP  PUNCTURE
TS  STRAIN. MULTIPLE
TU  BURN, SCALD. SUNBURN
- TI  TRAUMATIC SKIN DISEASES/
CONDITIONS
INCLUDING DERMATITIS
TR TRAUMATIC RESPIRATORY
DISEASE
-3 TQ TRAUMATIC FOOD POISONING
™  TRAUMATIC TUBERCULOSIS
TX  TRAUMATIC VIROLOGICAL/
INFECTIVE:PARASITIC DISEASE
. T1  TRAUMATIC CEREBRAL VASCULAR
: CONDITION/STROKE
T TRAUMATIC HEARING LOSS
- T3  TRAUMATIC HEART CONDITICN
T4 TRAUMATIC MENTAL DISORDER:
2 STRESS: NERVOUS CONDITION

-2

— —a

T8 TRAUMATIC INJURY — OTHER
(EXCEPT DISEASE. ILLNESS)

*+ A nontraurnatic physiological harm or loss of capacity produced by
systemic infection: continued or repeated stress or strain: exposure to
toxins, poisons. fumes, etc.. of other continued and repeated
expgsures to_conditions of the work_environment over a long_period of
time. For practical purposes. an occupational lliness/disease of
gisability is any reported condition which doses not meet the definition
of traumatic injury or disability as described above.

GENERAL NATURE NATURE OF INJURY
CATEGORY CODE NAME

-+« ;ON-TRAUMATIC 'LLNESS:DISEASE OR DISABILITY

SESPIRATORY DISEASE RA  ASBESTOS!S
RB  ERONCHITIS
RE SMPHYSEMA
RP  PNEUMOCONIOSIS
RS  SILICOSIS
RY RESPIRATORY DISEASE. OTHER

‘/IROLOGICAL. INFECTIVE VB  BRUCELLOSIS

8 PARASITIC DISEASES VC  COCCIDIOMYCOSIS
VF FOQD POISONING
VH  HEPATITIS
VM MALARIA
VS  STAPHYLOCOCCUS
VT  TUBERCULOSIS
ve VIROLOGICALINFECTIVE/

PARASITIC —OTHER

DISABILITY. OCCUPATIONAL DA ARTHRITIS. BURSITIS

DB BACK STRAIN, BACK SPRAIN

DC  CEREBRAL VASCULAR CONDITION:
STROKE

DD  ENDEMIC DISEASE (OTHER
THAN CODE TYPES R&S)

DE EFFECT OF ENVIRONMENTAL
CONDITION

OH HEARING LOSS

0K HEART CONDITION

DM  MENTAL DISORDER. EMOTIONAL
STRESS NERVOUS CONDITION

OR RADIATION

DS  STRAIN. MULTIPLE

DU  ULCER

DV OTHER VASCULAR CONDITIONS

D9 DISABILITY. OTHER

GENERAL NATURE NATURE OF INJURY
CATEGORY CODE NAME
SKiN DISEASE 38 3i0LOGICAL

OR CONDITICN sC CHEMICAL

39 TEAMATITIS. UNCLASSIFIED

g. TYPE AND SOURCE CF INJURY (CAUSE) — Type and Source
Codes are used 1o gescrioe wnat causea the incigent. The Type
Code stangs for an ACTION ana the Source Code for an OBJECT
or SUBSTANCE. Togetner. they torm a prief description of how the
ncident occurrea. Where there are wo aifferent sources. code the
/nitiating source of the inciaemnt (see exampie 1. below). Examples:

(1) Anemployee tnppedon carpet and struck his headona desk.
TYPE: 210 (Fell on Same Level) SOURCE: 0110 (walking/
working surface)

NOTE: This exampie wouia NOT be coged 120 (struck against) and 0140 (furniture:.

i2) A Park Ranger contracted cermautis from contact with poison ivy/

oak.
TYPE: 510 (contact) SOURCE: 0920 (plant)

(3} Alock and dam mechanic punctured his finger with a metal sliver
while grinding a turbine blage.
TYPE: 410 {punctured by} SOURCE: 0830 (metal)

(4) Anemployeewasdnvinga government vehicie when it was struck
by another venicle.
TYPE: 800 (traveling 1n) SOURCE: 0421 (government owned
venicle. as anver)
NOTE. The Type Coge 800. “Traveing in" 1 gifferent from tne other type cogesn
:hat its funcuon ts not ta identify factors contriputing 1o the injury or tatanty. but rather
10 coliect gata onthe type of venicie the empioyee was operatng or traveiing in at
the time of the inciaent.

Select the most appropriate TYPE and SOURCE identifier from the list
below and enter the name on the line and the corresponding code in
the appropriate box.

CODE TYPE OF INJURY NAME

STRUCK
oo STRUCK BY
[IRR] STRUCK BY FALLING OBJECT
0120 STRUCK AGAINST
FELL. SLIPPED. TRIPPED
0210 FELL ON SAME LEVEL
0220 FELL ON DIFFERENT LEVEL
0230 SLIPPED. TRIPPED (NO FALLS
CAUGHT ®
0310 CAUGHT ON
3320 CAUGHT IN
2330 CAUGHT BETWEEN
SUNCTURED. LACERATED
0410 PUNCTURED BY
0420 cuTt 8y
0430 STUNG BY
0440 BITTEN BY
CONTACTED
0510 CONTACTED WITH (INJURED PERSON MOVING)
0520 CONTACTED BY (OBJECT WAS MOVING}
EXERTED
0610 LIFTED. STRAINED BY (SINGLE ACTION)
0620 STRESSED BY (REPEATED ACTION)
EXPOSED
0710 INHALED
0720 INGESTED
0730 ABSORBED
0740 EXPOSED TO
0800 TRAVELING iN

CODE SOURCE OF INJURYNAME
0100 BUILDING OR WORKING AREA

0110 WALKING WORKING SURFACE
(FLOOR. STREET. SIDEWALKS. ETC)
0120 STAIRS. STEPS
0130 LADDER
0140 FURNITURE. FURNISHINGS. OFFICE EQUIPMENT
0150 BOILER. PRESSURE VESSEL
0160 EQUIPMENT LAYOUT (ERGONCMIC)
0170 WINDOWS. DOORS
0180 ELECTRICITY
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INSTRUCTIONS FOR SECTION 13 —CAUSES

a.

DIRECT CAUSES — The direct cause is that single factor which
most directly lead to the accident. See examples below.

INDIRECT CAUSES — Indirect causes are those factors which
contributed to but did not directly initiate the occurrence of the

accident.

Examples for section 13:

a.

Employee was dismantling scaffold ang fell 12 feet from unguarded
opening.

Direct cause: failure to provide fall protection at efevation.

Indirect causes: failure to enforce USACE safety requirements:
improper training/motivation of employee (possibility that employee
was not knowiedgeable of USACE fall protection requirements or
was lax in his attitude towards safety); failure to ensure provision of
positive fail protection whenever elevated: failure to address fall
protection during scaffold dismantling in phase hazard analysis.

. Private citizen had stopped his vehicle at intersection for red light

when vehicle was struck in rear by USACE vehicte. (note USACE
vehicle was in proper/safe working condition).

Direct cause: failure of USACE driver to maintain control of and
stop USACE vehicie within safe distance.

Ingirect cause: Failure of employee to pay attention to driving
(defensive driving).

INSTRUCTIONS FOR SECTION 14—ACTION TO
ELIMINATE CAUSE(S)

DESCRIPTION — Fully describe all the actions taken, anticipated. and
recommended 1o eliminate the cause(s) and prevent reoccurrence of
similar accidents/ilinesses. Continue on blank sheets of paper if
necessary to fully explain and attach to the completed report form.

INSTRUCTIONS FOR SECTION 15-~DATES FOR
ACTION

a. BEGIN DATE — Enter the date when the corrective action(s)

identified in Section 14 will begin.

b. COMPLETE DATE — Enter the date when the corrective action{s)

identified in Section 14 will be completed.

TITLE AND SIGNATURE - Enter the title and signature of
supervisor completing the accident report. For a GOVERNMENT
emplqyee accidentiliness the immediate supervisor will complete
and sign the report. For PUBLIC accidents the USACE Project
Managgr/Area Engineer responsible for the USACE property where
the accident happened shall complete and sign the report. For
CONTRACTOR accidents the Contractor’s project manager shall
complete and sign the report and provide to the USACE supervisor
responsible for oversight of that contractor activity. This USACE
Supe_rvnspr shall aiso sign the report. Upon entering the information
required in 15.d, 15.e and 15.f below, the responsible USACE
supervisor shall forward the report for management review as
indicated in Section 16.

. DATE SIGNED —Enter the month, day, and year that the report

was signed by the responsible supervisor.

. ORGANIZATION NAME — For GOVERNMENT employee accidents

enter the U_SACE organization name (Division, Branch, Section,
etc.) of the m]\_xred employee. For PUBLIC accidents enter the
USACE organization name for the person identified in biock 15.c.
For CONTRACTOR accidents enter the USACE organization name
for thq USACE office responsible for providing contract
administration oversight.

{. OFFICE SYMBOL — Enter the latest complete USACE Office

Symbol for the USACE organization identitied in block 15.e.

INSTRUCTIONS FOR SECTION 16 ~ MANAGEMENT
REVIEW (1st)

1ST REVIEW — Each USACE FOA shall determine who will provide
1st management review. The responsible USACE supervisor in
section 15.c shall forward the completed report 10 the USACE office
designated as the 1st Reviewer by the FOA. Upon receipt. the
Chief of the Office shall review the compieted report. mark the
appropriate box, provide substantive comments. sign, date. and
forward to the FOA Statt Chief (2nd review) for review and
comment.

INSTRUCTIONS FOR SECTION 17 —MANAGEMENT
REVIEW (2nd)

2ND REVIEW — The FOA Staff Chief (i.e., FOA Chief of Construction,
Operations, Engineering, Planning, etc.) shall mark the appropriate

box, review the completed report, provide substantive comments, sign,
date, and retum to the FOA Safety and Occupationai Heaith Office.

INSTRUCTIONS FOR SECTION 18 —SAFETY AND
OCCUPATIONAL HEALTH REVIEW

3RD REVIEW — The FOA Safety and Occupational Health Office shall
review the completed report, mark the appropnate box. ensure that
any inadequacies, discrepancies, etc. are rectified by the responsible
supervisor and management reviewers, provide substantive
comments, sign, date and forward to the FOA Commander for review.
comment, and signature.

INSTRUCTION FOR SECTION 19 —COMMAND
APPROVAL

4TH REVIEW — The FOA Commander shall (to include the person
designated Acting Commander in his absence) review the completed
report, comment if required, sign, date. and forward the report to the
FOA Safety and Occupational Health Office. Signature authority shall
not be delegated.
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