GE

159 Plastics Avenue
Pittsfield, MA 01201
USA

Transmitted Via Overnight Delivery

June 15, 2006

Mr. William P. Lovely, Jr.

United States Environmental Protection Agency
EPA New England (MC HBO)

One Congress Street, Suite 1100

Boston, Massachusetts 02114-2023

Re: GE-Pittsfield/Housatonic River Site
Former Oxbow Areas A and C (GECD410)
Former Oxbow Areas J and K (GECD420)
Lyman Street Area (GECD430) — Properties West of Lyman Street
Supplemental Information Package

Dear Mr. Lovely:

This letter and its attachments constitute the General Electric Company’s (GE’s) Supplemental Information
Package (SIP) for the remediation actions to be performed at three Removal Action Areas (RAAs) at the GE-
Pittsfield/Housatonic River Site — namely, Former Oxbow Areas A and C; Former Oxbow Areas J and K;
and the portion of the Lyman Street Area west of Lyman Street. This SIP provides additional information
related to the remediation actions at these RAAs, which were described in the following previous submittals
to the United States Environmental Protection Agency (EPA):

*  Final Removal Design/Removal Action Work Plan Jor Former Oxbow Areas A and C (submitted on
August 30, 2005, and conditionally approved by EPA on August 30, 2005), as modified by two
addenda to that work plan — one submitted on September 26, 2005, and conditionally approved on
February 17, 2006; and the other (Second Addendum to Final Removal Design/Removal Action Work
Plan for Former Oxbow Areas A and C) submitted on April 14, 2006, and conditionally approved on
May 31, 2006;

®  Final Removal Design/Removal Action Work Plan for Former Oxbow Areas J and K (submitted on
September 13, 2005, and conditionally approved by EPA on February 23, 2006), as modified by an
addendum to that work plan, and submitted on April 26, 2006; and

®  Final Removal Design/Removal Action Work Plan Jor Lyman Street Area (submitted on September
1, 2005, and conditionally approved by EPA on March 6, 2006), as modified by an addendum to that
work plan, submitted on April 4, 2006, and approved on April 13, 2006.

GE is submitting a single SIP for these three RAAs because it has selected a single Remediation Contractor
for the work at these RAAs, and the Contractor has prepared its pre-mobilization submittals for all three
RAAs together. For the Lyman Street Area, the selection of the Remediation Contractor and this SIP apply
only to the portion of the RAA west of Lyman Street. As stated in the April 4, 2006 Work Plan Addendum
for this RAA, GE will select a Remediation Contractor for the portion of the Lyman Street Area east of
Lyman Street within 30 days from EPA’s notification to GE that EPA has completed its use of the GE-

owned Lyman Street parking lot area, and it will submit a SIP for that portion 30 days later.
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EPA has agreed to an extension of time for submittal of this SIP until June 16, 2006. This SIP includes the
following information:

* Identification of and contact information for the selected Remediation Contractor;

* Copies of the Remediation Contractor’s pre-mobilization submittals (i.e., its Health, Safety and
Contingency Plan and its Operations Plan);

* Identification of backfill and topsoil sources and locations;

® Vegetation Restoration Plans for the three RAAs involved; and

e For the Lyman Street Area, a revised evaluation of the portion of Parcel 19-4-201 identified in
previous work plans as Sub-Area 201A to reflect the fact that, for constructability reasons, several
soil wedges will be left in place within the 5-foot excavation behind the building on Parcel 19-4-201.

Each of these items is discussed below.

Selection of Remediation Contractor

GE has selected Maxymillian Technologies Inc. (Maxymillian) of Pittsfield, Massachusetts, to conduct
remediation actions at Former Oxbow Areas A and C, Former Oxbow Areas J and K, and the portion of the
Lyman Street Area west of Lyman Street. Contact information for Maxymillian is provided in Section 11.1
of its Health, Safety and Contingency Plan (Attachment A).

Remediation Contractor’s Pre-Mobilization Submittals

Maxymillian has prepared several pre-mobilization submittals prior to initiating remediation actions at these
RAAs. Copies of Maxymillian’s Health, Safety and Contingency Plan and its Operations Plan are provided
in Attachments A and B, respectively.

Backfill Information

Maxymillian has identified Pittsfield Sand and Gravel (Hurley’s Gravel Pit) located in Pittsfield,
Massachusetts, as the proposed backfill source for excavations at all three RAAs. In addition, Maxymillian
has proposed to utilize topsoil from a stockpile at the Maxymillian facility which is also located in Pittsfield,
Massachusetts. Analytical results collected from these sources will be provided to EPA in a separate letter
once received by GE from the laboratory.

Vegetation Restoration Plans

In accordance with the Final Removal Design/Removal Action Work Plans for these RAAs (Section 7.5.7 of
the plan for Former Oxbow Areas A and C, Section 7.5.8 of the plan for Former Oxbow Areas J and K, and
Section 7.5.10 of the plan for the Lyman Street Area), Vegetation Restoration Plans have been prepared for
these RAAs. These plans, developed by GE in conjunction with White Engineering, Inc. (White), present an
inventory of existing vegetation within areas that will be disturbed by soil removal activities, and provide a
summary of vegetative restoration to be implemented following soil removal actions. The Vegetation
Restoration Plan for Former Oxbow Areas A and C is provided as Attachment C; the plan for Former Oxbow
Areas J and K is provided as Attachment D; and the plan for the western portion of the Lyman Street Area

(which addresses Parcels 19-4-14 and 19-4-19) is provided as Attachment E.
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Soil Wedge Evaluation (at Lyman Street Area)

In reviewing the soil removal areas at the Lyman Street Area, GE has determined that, for constructability
reasons, a number of small soil wedges will need to be left in place within the five-foot excavation area
adjacent to the south side of the building on Parcel 19-4-201 — which is located within the area identified as
Sub-Area 201A in the May 2005 Conceptual Removal Design/Removal Action Work Plan Addendum for the
Lyman Street Area. The leaving of these soil wedges in place requires a modification to the PCB evaluations
previously provided for Sub-Area 201A in that Conceptual Work Plan Addendum. Attachment F to this SIP
explains the reasons for leaving these soil wedges in places, identifies the locations and configuration of
these wedges, and presents an evaluation of the impact of these wedges on achievement of the applicable
PCB Performance Standards for Sub-Area 201A. The calculations presented in Attachment F demonstrate
that leaving these soil wedges in place will not result in post-remediation average PCB concentrations
exceeding the applicable PCB Performance Standards at Sub-Area 201A.

Please feel free to contact me if you have any questions regarding this letter or the attached supplemental
information.

Sincerely,

fickadd %, Gien f,,

Richard W. Gates
Remediation Project Manager

KLB/csc
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Safety Statement

T have been informed of the MT Health and Safety Plan for activities at the GE Lyman
Street Oxbow Sites. My signature indicates that I have been notified of the on-site
location of the above stated plans, have been provided the opportunity to review the
contents of each plan and have been provided with on-site training. I will comply with
the requirements and protocols outlined in these plans when working at or visiting the
site. :

Employee Name [print] Employee Signature Date
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Safety Statement

I have been informed of the MT Health and Safety Plan for activities at the GE Lyman
Street Oxbow Sites. My signature indicates that [ have been notified of the on-site
location of the above stated plans, have been provided the opportunity to review the
contents of each plan and have been provided with on-site training. I will comply with
the requirements and protocols outlined in these plans when working at or visiting the
site.

Employee Name [print] Employee Signature Date
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Safety Statement

I have been informed of the MT Health and Safety Plan for activities at the GE Lyman
Street Oxbow Sites. My signature indicates that I have been notified of the on-site
location of the above stated plans, have been provided the opportunity to review the
contents of each plan and have been provided with on-site training. [ will comply with

the requirements and protocols outlined in these plans when working at or visiting the
site.

Employee Name [print] Employee Signature Date
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ACGIH
bsg
CBC
CFR
CGI
CNS
CVSs
dBA

FR

GE
HSO
HSP
IDLH
LEL
LFL
MiniRAM®
MADEP
MSDS
MSHA
MT

NFPA
NIOSH
OSHA
PCB
PEL
ppm
PPE
PRP
SCADA
SCBA
SOP
SPCC
STEL
TEF
TLV
TSCA
TWA
UFL

List of Acronyms and Abbreviations

American Conference of Government Industrial Hygienists
Below Surface Grade

Complete Blood Count

Code of Federal Regulations’

Combustible Gas Indicator

Central Nervous System

Cardiovascular System

Decibels

Federal Register

General Electric Company

Health and Safety Officer

Health and Safety Plan

Immediately Dangerous to Life or Health

Lower Explosive Limit

Lower Flammable Limit

air monitoring instrument for measuring dust
Massachusetts Department of Environmental Protection
Material Safety Data Sheet

Mine Safety and Health Administration
Maxymillitan Technologies

National Electric Code

National Fire Protection Agency

National Institute for Occupational Safety and Health
Occupational Safety and Health Administration
Polychlorinated Biphenyl

Permissible Exposure Limit

parts per million

Personal Protective Equipment

Potentially Responsible Party

Supervisory Control and Data Acquisition System
Self Contained Breathing Apparatus

Standard Operating Procedures

Spill Prevention Control and Countermeasures
Short Term Exposure Limits

Toxicity Equivalency Factor
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Toxic Substance Control Act

Time Weighted Average

Upper Flammable Limit
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.00 OVERVIEW

The discussions in this Health and Safety Plan (HSP) are sﬁeciﬁc to operations of
Maxymillian Technologies, Inc. (MT) for work at the General Electric Company (GE)
Lyman Street Oxbow Sites.

This Health and Safety Plan declares procedures and strategies to ensure human and
environmental safety during any and all operations associated with these activities. This
HSP also states safety policy and procedures for ensuring the safety and health of
Maxymillian Technologies personnel, the general population around the site, and the
environment from possible PCB exposure or other health risks or hazards during work and
restoration of the job site.

This Health and Safety Plan is intended to cover Maxymillian Technologies’ work on the
GE Lyman Street Oxbow Sites. The plan is intended to be in effect for MT’s total time on-
site. All operating personnel will review this plan and will also be briefed by their immediate
supervisor on required MT safety practices pertaining to their job before starting work at the
site. These safety requirements apply to contracting personnel and visitors as well as
employees.

Copies of the Health and Safety Plan will be maintained in the administration trailer at the
site and at MT’s main office. A copy of the approved plan will be provided to GE. Updates
and amendments will be made as needed and submitted for approval. Once approved, copies
of updates will be provided to all previous recipients of this document.

The list of emergency telephone numbers will be posted near the phones at the site. The
home office will also have a copy of this emergency telephone list readily available for use
in an emergency.

Throughout the Health and Safety Plan, the masculine gender is used for simplicity, however,
the policies, practices, and procedures described in this plan apply equally to all employees.

Prior to commencement of operations, personnel involved with contaminated material
removal, will be trained per Occupational Safety and Health Administration (OSHA)
standards in safe operation of personal protective equipment and onsite equipment. Copies of
this training certification form will be kept at the remediation site and at the home office.
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The Health and Safety Plan addresses remediation activities related to the safety and health of
site personnel, the general public, and the environment. This plan will focus on:

« Site characteristics

+ Maxymillian Technologies’ activities

¢ Safety administration

« General safety issues

+ Emergency procedures

+ Personnel training

+ Medical surveillance

+ Safe work practices

+ Personal protective equipment

+ Site inspection procedures

« Site safety, emergency, and First Aid equipment
¢ Monitoring equipment

« Decontamination procedures

+ Medical and site record keeping requirements

+ Proposed site personnel and their responsibilities
o Safety and health concems for the general population and the environment
+ Procedures for preventing and controlling spills
+ Contingency procedures

These safety and health considerations are designed to satisfy the requirements of 29 CFR
1910 and 1926 and 40 CFR 761 and will be followed through completion of the project.

Considerations for ensuring safety of site personnel, population that reside near the site, and
the environment include:

« Comprehensive training of all site personnel.

» Use of pollution control devices and secondary containment systems for components,
with regularly scheduled inspections.

o Provisions for preventing, controlling, and containing spills of hazardous liquids or
petroleum products.

1.1  Safety Summary

The purpose and intent of the Health and Safety Plan is to ensure operations for the site are
conducted in a safe manner. This site presents a number of safety concerns for site personnel,
the general public living near the project, and the environment itself. Site hazards and risks
are identified in Section 5.0 Hazard and Risk Analysis.

Health and safety of site personnel is of primary concern to MT. The Occupational Safety
and Health Administration (OSHA) has identified general construction safety training
requirements, 29 CFR § 1926 Subpart C, and Hazardous Waste Operations and Emergency



Maxymillian Technologies, Inc.

Health, Safety & Contingency Plan

Lyman Street Area, Former Oxbows Pittsfield, Massachusetts
May 2006

Response requirements, 29 CFR § 1910.120 in order to ensure the health and safety of
personnel. Adhering to OSHA requirements, MT will:

 [Establish and implement a comprehensive training program

+ Define a Buddy System approach for all work above Level D protection. The Buddy
System will be strictly enforced. No personnel will be allowed to work in this level of
protection unless he is under continual surveillance.

« Provide personal protective equipment

» Provide and require medical surveiliance

+ Target and promote safe work practices

» Detail personal decontamination procedures

» Identify personal hygiene requirements

+ Require adherence to general housekeeping rules

» Provide and maintain emergency First Aid equipment

A number of activities associated with remediation projects pose possible health and safety
concems to site personnel. These concerns could include exposure to previous site
contaminants (PCB) and activities associated with excavation. In order to prevent potential
exposure to contaminants, as well as exposure to hot substances and surfaces, site personnel
will wear the personal protective equipment required to protect them in their specific work
areas. Details on protective gear are discussed in Section 8.0 Personal Protection and Safety
Equipment.

During excavation the potential inhalation of airborne particulate contaminated with PCB is a
concern. To prevent fugitive dust generation associated with excavation, dust suppression
equipment will be utilized when excavation appears to generate airborne particulate and/or
based on air monitoring.

To prevent the potential for dermal contact with PCB-containing material all site personnel
will be required to wear appropriate personal protective equipment/clothing as detailed in
Section 8.0 Personal Protection and Safety Equipment.

Ingestion of materials is not considered a significant route of exposure. Safe work practices,
discussed in Section 3.1.1 Safe Work Practices and Section 3.4 Site Specific Training, will be
followed by all personnel and will effectively eliminate this route of exposure.

MT’s activities at the site are designed to remediate the area, and should not exacerbate or
spread the contamination. MT will adequately protect the environment including the soil
and subsoil, surface water, groundwatér, and air. Silt fences or other necessary erosion
control measures will be installed as necessary.
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1.2 Summarized Activities
MT activities at the GE Site will include, and are not limited to, the following:

« mobilization

« 1mplementation of project environmental controls
+ excavation of contaminated material

e equipment decontamination

» stockpiling clean backfill on site

« backfill, re-grade, and site restoration

1.3 Site Information and History

The GE Lyman Street Oxbow Sites are located in Pittsfield, Massachusetts. The sites are
mainly on commercial properties located near and on Lyman Street. Areas in this vicinity
have been confirmed to be contaminated with PCBs.

2.0 PERSONNEL

The safety programs outlined in this document will be accomplished through project
management. As new situations unfold this safety program will be reviewed to assure the
quality of the program. Safety audits by our off-site Corporate Health and Safety Manger will
be performed on a quarterly basis. Recommendations will be made for items to be acted on.
Follow-up inspection will be made to ensure all items have been acted on. Personnel
associated with operations on this site will include a Health and Safety Officer (HSO)/Site
Supervisor, Materials Handling Operators, and various subcontractors.

Specific personnel assigned to the site will be fully trained in the operations and safety
considerations associated with this project. MT employs a number of qualified personnel
who are capable of fulfilling the responsibilities of each position. Responsibilities of each
position are discussed below.

2.1  Health and Safety Officer/ Site Supervisor

The designated Health and Safety Officer (HSO)/ Site Supervisor (SS) will establish and
oversee general and environmental safety issues for all aspects of the fieldwork. This
includes providing training protocols, implementing programs, and documenting programs.
He will ensure that all health and safety monitoring is performed in accordance with 29 CFR
§1910.120 and that health and safety documents are maintained on-site as required. The
HSO will ensure compliance with all safety requirements of OSHA and MT.

The HSO/SS will be responsible for conducting safety inspections and meetings. The
HSOs will also conduct weekly Toolbox Meetings (safety meetings) and ensure that all
health and safety documents are maintained on-site as required. If safety inspections reveal
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the need for more frequent safety meetings to ensure comprehension and compliance with
safety requirements, the HSO will have the authority to conduct more frequent meetings. All
MT personnel will be required to attend safety meetings conducted by the HSO or their
appointed delegate.

The HSO/SS will also be responsible for managing all on-site activities during
implementation of the project and assuring that these activities comply with applicable
permits, local and state regulatory agencies. In addition, his responsibilities will include the
supervision of all project field work including site preparations, operations and the
supervision of all operators. He will maintain close contact with the GE Site Representative.

Additional HSO/SS responsibilities include:

» Reviewing health and safety aspects of any non-routine work in any restricted area

« Ensuring that all site activities are conducted in accordance with safe operating
procedures

+ Ensuring compliance with all safety requirements of OSHA, EPA, state, and local
authorities

o Traming

« Implementing safety protocols and requirements

o Implementing dust control if necessary

+ Identifying and assessing hazards to on-site personnel and the surrounding community

« Identifying any emergency response procedures necessary

+ Determining Personal Protective Equipment use and monitoring inventories (upgrading
levels of PPE as necessary)

» Inspecting and auditing work areas for health and safety issues

» Maintaining health and safety documentation (inspections, any injuries, potential
hazards, etc.)

« Briefing visitors to the site on health and safety issues

« Reviewing lockout/tagout procedures as necessary

o Contacting and coordinating with local emergency responders

« Notifying appropriate GE Representative of emergencies and on-site incidents

« Implementing evacuation procedures as necessary

« Instituting emergency shutdown procedures in the event of severe weather

+ Identifying character, source, amount and extent of any MT material release

2.2 Materials Handling Operators

Materials operators will be responsible for the preparation and transportation of contaminated
soil in designated contaminated areas. In addition, they will be responsible for transferring
processed soils. All materials handling activities will be conducted such that contaminated
materials are not transported over clean areas and clean material does not come into contact
with contaminated equipment.
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All operators will be trained and experienced in the safe operation of construction equipment
and will hold valid operating licenses for the piece(s) of equipment they are assigned to
operate. They will also be required to participate in site {raining to ensure compliance with
safe practices for working with hazardous materials.

2.3 Subcontractors

Some non-MT personnel may be present during the field activities. All personnel, including
subcontractors, will participate in site safety training, as conducted by the Site Supervisor/
Health and Safety Officer and also will partake in GE Safety Training.

3.0 TRAINING

It is the responsibility of the MT Health and Safety Officer to ensure that training is provided
to all MT personnel involved with the project. Training will be according to employee’s tasks
and the proper safety procedures as set forth in 29 CFR § 1910 and § 1926. Refer to
Alttachment 1 for an outline of HAZWOPER 40-Hour Curriculum.,

The scope of training will ensure that site personnel develop safe work habits and are aware
of the hazards involved with materials handling activities and hazardous compounds at the
site. Personnel will be trained in the appropriate hazardous waste management procedures
relative to their positions and in responding effectively to emergencies.

Records of training will be maintained at MT’s home office. Upon satisfactory completion

of training, the trainee will be required to sign a certification sheet, indicating the date
when training was provided, the name of the trainer, and the nature/extent of the training.

~ As required by state law, refresher training will be provided once every year.

Training for site personnel on site will include, at a minimum:

+ Standard OSHA Forty (40) Hours off-site, for removal activities (see Attachment 1)
» Eight hour annual OSHA refresher course
» Site compounds and handling
o Overview of site operations
e Personal Protective and safety equipment required
» Decontamination procedures
+ General Construction Safety
» Implementation of Site Emergency Response Plan/Contingency Plan
« Communication and/or alarm systems
» Safety Meetings
- general construction safety and safe work practices
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i1 General Construction Training

In keeping with the requirements set forth in 29 CFR § 1926 Subpart C, MT will provide
standard construction safety training to all site personnel. At a minimum, this training wiil
include:

» Recognizing and avoiding unsafe conditions

+ Controlling and eliminating hazards and exposure risks

« Methods for safely handling potentially hazardous materials
e Procedures for maintaining personal hygiene and protection
+ Techniques for avoiding injury

+ Lockout/Tagout procedures

« Fire protection and prevention

+ Locations of emergency equipment

« Housckeeping regulations

« Safe work practices

+ GE Safety Training of all on-site personnel

3.1.1 Safe Work Practices

Preliminary training includes identification of safe work practices that ail site personnel will
follow. Examples of safe work practices that will be followed at the site are:

» Smoking, eating, and drinking are allowed only outside the work and decontamination
areas
» Employees have the right to refuse to perform an assignment if they feel it is unsafe

The following actions are prohibited:

+ Alcoholic beverages and non-medicinal drugs

+ Sleeping on the job

e Running

» Use of radios, televisions, tape players, or other forms of entertainment
o Possession of a firearm

Operating personnel are provided with information on chemical properties and health effects
of all chemicals or wastes at the site. Matenal Safety Data Sheets (MSDSs) for chemical
substances found or used at the site are included in Appendix B of this Plan.
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3.2  Materials Handling Equipment and Excavation Training

In addition to the training requirements of 29 CFR § 1926.21, training will cover safety
requirements associated with the operation of earth-moving equipment and activities related
to excavation. These requirements are covered under 29 CFR § 1926 Subpart O and Subpart
P. Earth-moving equipment operators will be responsible for operating their assigned pieces
of equipment according to the requirements outlined in 29 CFR § 1926 Subpart O. Any
pieces of equipment not satisfying the requirements of this Section will not be used and the
Supervisors will be apprised of the unsatisfactory condition of the piece of equipment as soon
as possible. The equipment will be tagged to identify its safety failing until the equipment
can be decontaminated, if necessary, and demobilized from the site.

In addition to the training requirements outlined in 29 CFR § 1926, all MT employees
involved with contaminated removal work at the site will have completed the standard 40-
hour OSHA HAZWOPER training required under 29 CFR § 1910.120. This training will be
kept current with yearly 8-hour refresher courses, as required. Certificates for completion of
HAZWOPER training are maintained at the home office. Certifications for site personnel will
be provided as personnel are assigned to the site.

33 Hazard Communication Standard

As required by 29 CFR § 1910.1200 and 29 CFR § 1926.59, a company Hazard
Communication Standard will be available at the site. Related training will be provided by
the Health and Safety Officer. Please refer to Appendix C, Maxymillian Technologies
Hazard Communication Program, for additional information.

3.4  Site Specific Training

Preliminary training will be provided to all site personnel. This preliminary training is
intended to provide general information about the safe handling of hazardous materials. The
Site Supervisor will be familiar with all aspects of facility operation and, with the Health and
Safety Officer, will be jointly responsible for providing general training for on-site
operations.

Upon arrival at the site “hands-on” training specific to each employee’s role will be provided
by the Site Supervisor. Training will focus on the specific duties of the position and the
methods for meeting safety and operating requirements.

Each employee assigned to a supervisory role will be trained in the safe and thorough
operation of his duties as well as those of the personnel who report directly to him. 1t is
expected that, in the event an employee should sustain an injury while at work, his injuries
would be reported immediately to the employee’s immediate supervisor, who would, in turn,
be able to fulfill his subordinate’s duties.
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Site Specific Training will include the following:

o Regulatory agencies involved at the site

« Contaminants present at the site

« Public concerns

« General site safety
- Health and Safety Plan and Health and Safety Officer
- Emergency Response Plan

35 Updated Training

The Health and Safety Officer will conduct periodic scheduled inspections that will include
monitoring activities of site personnel to ensure compliance with safety requirements. If
updated training is required (for example, after minor modification of a process or to improve
safety), the Site Supervisor / Health and Safety Officer will conduct a hands-on training
session.

3.6  Toolbox Safety Meetings

Weekly follow-up training will be provided in the form of weekly toolbox safety meetings
conducted by the Health and Safety Officer. Toolbox safety meetings will discuss safety
concerns at the site including potential problems and methods for avoiding such problems
and recommendations for improving safety. Attendance at tootbox safety meetings is
mandatory for all site personnel.

The Health and Safety Officer will maintain written records on the dates when toolbox safety
meetings are held, the topics discussed at the meeting, and a list of attendees. Refer to Form
A-4 in Appendix A, Checklists/Inspection Forms, for a sample of this report.

4.0 GENERAL SAFETY

The following general safety procedures will be followed by all site personnel and visitors.
Anyone on-site violating these procedures will be warmed by the HSO and may be escorted
from the site for failing to comply. Warnings will be documented.

4.1 General Safety Items

« A copy of this plan will be available at the job work site.

« Employees will wash their hands and face and remove outer protective garments before
eating, drinking, smoking or taking medication.

« Containers will be moved only with the proper equipment and will be secured to prevent
dropping or loss of control during transport.

+ Emergency equipment will be located in readily accessible uncontaminated locations.
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4.2

All personnel entering the site will be thoroughly briefed on the hazards, equipment
requirements, safety practices, emergency procedures, and communication methods.
Unfamiliar operations will be discussed with affected employees prior to beginning work.
Fire extinguishers will be mounted on all equipment as required.

Personnel entering the job site will wear appropriate Personal Protective Equipment as
required.

All site personnel will work together to establish and maintain site control.

Eating, drinking, and smoking will only be permitted in designated areas outside the
Excluston and Decontamination Zones.

Wearing contaminated protective apparel outside the Decontamination Zone will be
prohibited.

Before beginning any non-routine operation in any restricted area, personnel will consult
with the HSO about health and safety requirements.

A Buddy System will be implemented for all work above Level D.

Physician-approved First Aid kits shall be kept on-site during work. In addition, one kit
shall be placed in the support office.

First Aid equipment shall be approved, and will be able to provide stabilization for
patients requiring off-site treatment and general First Aid.

A heat and cold stress program will be developed and implemented. The program will
address monitoring procedures, prevention, work scheduling, contingency, and other
aspect related to both heat and cold stress.

Protocols will be implemented for loading and unloading material on-site. These
protocols will include DOT requirements covering such items as grounding, placarding,
driver qualifications, and the use of wheel locks.

All excavation work will be performed by qualified personnel and in accordance with 29
CFR § 1926.652.

All electrical installation will comply with the National Electrical Code (NEC).
Protective equipment will be provided for electrical system construction. Additionally,
design safety standards will be incorporated in electrical systems in accordance with
OSHA 29 CFR § 1910. '

General Housekeeping

General housekeeping requirements are based upon OSHA regulations for general
construction site safety. Housekeeping will be maintained daily. The requirements listed
below will be included in the site training program, and will be followed by all site personnel:

All stairways, gangways, passageways, and access ways will be kept clear of debris and
obstructions.

All non-excavated loose or light materials will be contained or safely secured so as to
prevent their becoming airbome.

Tools, construction materials, hoses, extension cords, or debris will be located so as not to
cause tripping.

Tools, construction matenals, and any equipment subject to displacement or falling will
be secured to prevent such mishap.

10
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» Nails protruding from plywood or planks will be bent flush with the wood or placed in
containers for removal.

Al scraps and debris will be cleared from work and storage areas on a daily basis.

« All areas of the site will be kept free of combustible or flammable materials unless these
matertals are properly stored. '

o Grass and weeds will be controlled in areas where combustible or flammable materials
are stored.

» The Site Supervisors will coordinate daily cleanup of the site to ensure compliance with
these general housekeeping requirements.

+ Machinery and equipment will be arranged and store to permit safe efficient work
activities and tools and accessories will be safely stored out of traffic areas.

« Waste rags will be stored in metal containers.

+ Flammable liquids will be stored in safety cans.

4.3 Fire Prevention
The following fire prevention rules will be followed work at the site:

» Fires and open flames will not be left unattended.

¢ Smoking will be prohibited in all areas except those clearly designated and labeled as
such by the Health and Safety Officer as smoking areas.

+  All tanks, containers, and pumping equipment associated with the storage or handling of
combustible or flammable liquids will be UL-listed.

« All lighting used in areas where flammable or combustible liquids are stored or used will
be UL-listed.

» Delivery and storage of combustible or flammable liquids will be in keeping with
Department of Transportation regulations.

4.3.1 Spacing

Adequate spacing between temporary buildings, trailers, and portable tanks containing
flammable or combustible liquids will minimize the spread of fires and allow access to fire
control apparatus. Non-fire-resistant temporary structures will comply with the
recommendations of the NFPA and state and local regulations. Prompt removal of debris
from work areas is intended to minimize the spread of fires. Clearance around lights and
heating units will be maintained to prevent ignition of combustible materials.

4.4  Preventing Ignition of Ignitable Materials
The possible contaminants at the site are not readily ignitable. No additional hazardous

materials will be brought to site. Storage of any other materials brought to the site will be in
approved storage containers.

11
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“NO SMOKING” signs will be prominently displayed in the appropriate areas, and all
authorized visitors will be instructed to refrain from smoking in areas designated as non-
smoking areas.

Open flames will not be permitted in areas where fuel is stored or used. Any electrical
equipment employed in these areas will be carefully inspected on a regular basis so as to
prevent the generation of sparks that might ignite this material.

4.5 Handling of Reactive, Incompatible, or Ignitable Wastes

The wastes deposited at the site are neither incompatible, ignitable, nor reactive. No
additional materials will be introduced to site; therefore, there are no procedures applicable to
the handling of reactive, incompatible, or ignitable wastes at the site.

4.6  Electrical Safety
The following rules regarding electrical safety will be applied during the site:

+ All electrical wiring and equipment will be UL-listed and used for its specific application.

+ All electrical installations will comply with the National Electrical Code (NEC)
regulations,

» All electrical work will be performed by qualified personnel who are familiar with the
hazards of the site and the electrigal code requirements.

» Live wires will be guarded to protect all persons and objects from accidental contact.

* All electrical equipment to be worked on will be de-energized before work is begun.
Personnel and equipment will be properly grounded before commencing any work around
or with electrical equipment. Switches or circuit breakers will be in the “locked off”
position during maintenance work on associated lines and circuit breakers will be
padlocked and tagged by person placing padlock. This procedure will follow
“Lockout/Tagout™ guidelines as described by OSHA 29 CFR § 1910.147.

 Personnel working on energized lines will be equipped with rubber gloves and other
protective equipment or tools that meet the provisions of the American National
Standards Institute (ANSI), when appropriate.

« All electnical circuits will be overload-protected.

+  Electric cords must be single and continuous lengths; no patches, splices (unless molded
or vulcanized and made by a qualified electrician), or frayed cables will be permitted for
use at the site.

» All electric cords and cables will be adequately insulated.

 Cables will not be fastened to surfaces with metal fasteners (i.e. staples, wires, etc.).

» Fuses, switches, and automatic circuit breakers will be clearly marked to minimize
accidental operation. These items will be located in a lockable fuse cabinet.

 Fuses and circuit breakers will be properly rated for their designated use.

» All electrical circuits, equipment, and tools will be properly grounded in accordance with
the NEC.

+ Grounding circuits and devices will be inspected regularly.

12
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+ Any buibs attached to “festoon” lighting strings or cords will be protected by wire cages
unless the bulbs are recessed. Broken bulbs and/or exposed light sockets are prohibited.

+  All electrical connections will be made through a ground fault circuit interrupter.

« Every electrical connection and electrical wire will be treated as live. Workers will not
handle electrical equipment or wires if their hands are wet or if they are standing on wet
surfaces.

» Electrical cords will be pulled from an outlet by grasping the plug, not the cord.

» Electrical wires, cords, etc. will be located so that they cannot be tripped over or walked
on. Where possible, extension cords wiil be located overhead, away from traffic areas.

»  Electrical tools, extension cord connectors and other equipment and appliances will be
kept 50 feet from fuel sources.

The following practices will decrease the risk of electric shock during excavation activities:

+  Only qualified personnel will operate electrical equipment.

+ Heavy equipment and energized tools will be inspected by the HSO and will meet all
applicable local, state and federal standards.

» A crane boom will not be allowed within 20 feet of a power line.

» Excavation areas will be cleared through a local utility manager before starting work.

» All cords will have ground stems.

« Electrical power lines will be marked on applicable project maps and physically marked
in the field if necessary.

Please refer to Appendix D, MT Control of Hazardous Energy (Lockout/Tagout) Program for
details.

4.6.1 Hand/Power Tools

All personnel assigned to the site will have experience in the safe use of hand and power
tools. Refer to the Hand/Power Tool Regulations found in 29 CFR § 1926 Subpart I and 29
CFR § 1910 Subpart P, Rules they will be instructed to follow regarding the safe use of hand
and power tools are:

» All hand and power tools will be in good repair and will be used only for their designated
purpose.

* Any tools that are defective in strength or operating capacity will be removed from
service. Regular inspections will ensure safe operating conditions and proper
maintenance of all tools used at the site.

+  Duning performance of overhead work, all tools not being used will be secured.

+ Hydraulic equipment will be used in compliance with manufacturers’ safe operating
pressures and conditions.

» Workers using hand or power tools will not wear loose clothing or dangling jewelry that
might become tangled in the equipment.

e  Circular saws will be equipped with guards that completely enclose the cutting edge of
the blade. Damaged blades will be discarded immediately and properly.

i3
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» Under no circumstances will any power tools be left running and unattended.
« Portable electrical tools and equipment will be double-insulated.

4.6.2 Lockout/Tagout

MT’s Lockout/Tagout Program establishes policies and provides guidelines to ensure
standardized implementation of the OSHA Lockout/Tagout Standard.

This policy, described in detail in Appendix D, MT’s Control of Hazardous Energy
(Lockout/Tagout) Program, applies to all employees who perform work that involves the
unexpected start-up of equipment, as defined in 29 CFR § 1910.147. Training will
familiarize the employees with this policy so they may work safely and confidently while
performing their assigned tasks. This program does not apply to routine service or
maintenance, when guards or safety devices are not bypassed. When working at a facility
with an established Lockout/Tagout program, that facility’s program will take precedence.
Training as outlined in the program will be on an annual basis and will be provided prior to
any assoclated work.

4.7  Construction Equipment Safety

Maintenance Technicians assigned to the site will be experienced in the daily maintenance
and minor repair of the construction equipment used at the site. The Site Supervisor will
delegate the responsibility of conducting regular inspections of construction equipment to the
Maintenance Technicians. It is expected that regular maintenance of construction equipment
will mimimize downtime resulting from major repairs. If repairs are required that cannot be
conducted at the site, the equipment will be removed from the site and replaced with a
comparable piece of equipment.

Maintenance Technicians charged with the responsibility of maintaining safe operations of
construction equipment will follow these rules:

» All construction equipment delivered for use at the site will be in good operating
condition and will have been recently inspected to ensure reliability.

« All construction equipment will be inspected during each shift that it is used. These
inspections will occur before the equipment is used to determine that the brakes and
operating systems are in good working condition.

» The maintenance technician will be familiar with the manufacturers’ preventative
maintenance procedures for each piece of equipment and will follow these procedures.

» Machinery or equipment determined by the maintenance technician or Health and Safety
Officer to be unsafe will be so tagged. Unsafe equipment will not be used at the site, and
will be removed from the site as soon as possible after such determination is made.

 Only authorized personnel will operate construction equipment at the site. Equipment
operators will be properly trained and will have valid licenses.

« At no time will construction equipment be left running and unattended.

*  When not operating, all construction equipment will be braked.

14



Maxymillian Technologies, Inc.

Health, Safety & Contingency Plan

Lyman Street Area, Former Oxbows Pittsfield, Massachusetts
May 2006

»  When not in use, all ancillary devices on construction equipment {e.g. buckets on front-
end loaders) will be placed in the secured position.

» Areas in which construction equlpment will be operated or maintained will be properly
lighted.

«  Construction equipment will be shut down prior to and during re-feling operations.

o Trailers and towing devices used for transport of construction equipment will be
adequately rated and properly employed for the task.

* Thelocations of construction equipment not in operation will be readily identified by the
use of attached reflectors.

+ Equipment with windshields will be equipped with automatic windshield wipers in good
operating conditions.

« Lift trucks will be used only within their rated capacities.

« Self-propelled construction equipment will be equipped with operating reverse signal
alarms. The alarm will be audible under prevailing conditions at construction site, and
will operate antomatically upon commencement of backward motion.

4.8 Guard Devices

The Health and Safety Officer will periodically check the condition of equipment safety
guards and devices. The following devices will be present on equipment to be used at the
site:

» Self-propelled equipment will be equipped with a reverse signal alarm, sufficiently
audible during equipment operation.

» Sprockets, gears, pulleys, belts, flywheels, chains, shafts, or other moving parts will be
guarded.

« Hot surfaces will be guarded/insulated and labeled accordingly.

» Equipment o be operated/supervised by personnel will be provided with the appropriate
guardrails, toe boards, hand grabs, walkways, steps, and platforms. ,

» No guards or safety devices will be removed during the operation of the equipment.
Maintenance will be performed when equipment is inoperative.

4.9 Site Control

To prevent unauthorized personnel from entering the site and/or entering contaminated area
or known safety and health hazards, site control measures will be established at the site. Site
control will also minimize the potential contamination of workers and protect the surrounding
environment and public from site hazards. Several site controls will be implemented at site
including:

e Using the Buddy System when necessary

= Establishing and strictly enforcing decontamination procedures
« Setting up site communications

+ Establishing site security measures

+ Enforcing safe work practices

15
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49,1 Work Zones

Work zones will be directed by MT’s Health and Safety Officer will be set up to minimize
the movement of contamination from the contaminated areas of the site to the
uncontaminated or treated areas of the site. A site map will be kept onsite depicting the
current work zones and decontamination areas.

50 HAZARD AND RISK ANALYSIS

All personnel will be familiar with all potential hazards and will adhere to the appropriate
safety precautions used to minimize personnel exposure to hazards.

5.1 Physical

Potential physical hazards at the site may result from activities associated with materials
handling operations, and operation of heavy equipment. Potential physical hazards may
include:

¢ matenals handling

» energized electrical equipment

+ cuiting, torching, and associated equipment (e.g., compressed gases and systems)
* noise

« falling or tripping

o ftraffic

+ heavy equipment and machinery

« openings/trapping hazards

e access/egress

« housekeeping

¢ exposure to environmental elements

Exposure to physical hazards will be reduced through the use of engineering controls and
general safe work practices. Controls for protection of site personnel may include signs,
barricades, verbal warnings, personal protective equipment, and working equipment safety
alarms/devices. Routine safety meetings will also alert personnel to changing site conditions
and the implemented safety control.

5.1.1 Heat Stress and Cold Exposure

Use of steel-toed, steel shank work boots, safety glasses or goggles, and hard hats (if
overhead hazard exists) may be required at the discretion of the HSO when in the work and
decontamination areas. Personnel should be cognizant that if additional PPE such as
respirators, gloves, and protective clothing are worn, visibility, hearing, and manual
dexterity are impaired.
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In addition, the PPE required for some activities (coveralls and respirators) places a
physical strain on the wearer. Fluids will be provided at regular intervals during the work
periods in order to maintain adequate body fluid levels for the field personnel. Refer to
Section 6.2 for more detail on monitoring Heat and Cold Stress.

5.2 Chemical

The chemical hazard evaluation is based on the history of the site and the field
investigations at the site. The chemical hazard evaluation identifies materials that
potentially may be present and ensures that site activities, personnel protection, and
emergency response are consistent with the specific contaminants expected to be
encountered.

Based on the possible contaminates at the site, the primary routes of exposure are through
dermal contact and airborne dust that may be generated during site activities or by air
movement. The possible contaminants of concern are PCBs. Appropriate mitigative
actions should be implemented prior to upgrading from initial personal protection levels.

5.2.1 Control of Exposure to Chemical Hazards

Ingestion of constituents of concern will be controlled on the site by prohibiting eating and
smoking in the work zones and by requiring all field personnel to decontaminate
themselves upon leaving the work zone.

Any body parts that come in contact with contaminated materials will be washed with soap
and rinsed immediately. All field personnel will report any skin or eye contact symptoms
to the HSO. The person will be treated by a physician, if necessary, and steps will be taken
to eliminate similar exposures.

Potenttal hazards will be reduced by protecting against exposures to hazardous materials
via utilization of appropriate personal protective equipment (PPE). PPE to protect the
body against contact with known or anticipated chemical hazards can be divided into three
levels of protection categories (Level D, Modified D, C, B and A) according to the degree
of protection afforded. The anticipated levels of personal protective equipment to be used
while performing the activities at this site are discussed in Section 8.0, Personal Protection
and Safety Equipment.

5.2.2 MSDS Location

In accordance with the OSHA Hazard Communication Standard (29 CFR § 1910.1200),
Material Safety Data Sheets (MSDS) or comparable chemical hazard information for
regulated chemical materials used during the conduct of site operations will be available
from the Site Supervisor and w ill be kept in Appendix B of this plan. MSDS training will
be conducted in accordance with 29 CFR § 1910.1200 during the on-site Informational
Training.
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5.3  Site Specific Hazards
5.3.1 Excavation

If required, 29 CFR § 1926, Subpart P will be followed for excavation activities. The Health
and Safety Officer (HSO) will be consulted prior to entering excavations. The HSO will limit
eniry mto excavation areas except when absolutely necessary. All excavation work will be
performed from stable ground.

Soil and excavation piles will be located at least 2 feet from the edge of the excavation. A
distance of 15 feet will be maintained between equipment and any overhead power lines. If
the lines have appreciable sag, or if windy conditions exist, this distance will be 20 feet. See
Appendix F, MT’s Trenching and Shoring Program for further info.

5.3.2 Heavy Equipment and Machinery

All wheeled heavy equipment will have backup alarms, capable of being heard over
background noise and over hearing protection. Vehicle operators will adhere to federal, state,
and local regulations pertaining to the operation of equipment. Only the intended number of
passengers will ride in/on equipment, and they will be seated properly. Equipment will be
operated consistent with manufacturer’s instructions. All heavy equipment will have a
multipurpose, dry fire extinguisher.

5.3.3 Noise

Hearing protection (foam inserts) will be worn as required by 29 CFR § 1910.95 when noise
is at or above a time weighted average of 85 dBA. The wearing of hearing protection will be
enforced by the site HSO. For high noise operations, ear muffs will be worn in addition to
foam inserts. The HSO will monitor noise levels at the start up of operations and will make a
determination if hearing protection will be required in specific areas. All personnel will
receive baseline and annual audiograms as well as training on the causes and prevention of
hearing loss. Noise levels will be evaluated with ANSI Type 2 or 1 sound level meter and/or
noise dosimeter or equivalent.

5.3.4 Lifting

Workers will wear gloves for lifting and will request assistance for heavy or bulky items.
Workers will have a firm grip before lifting the material. Material will be transported or
stored in a stable manner to avoid falling, rolling, or slipping. Lifting will be conducted with
the legs, not the back. Long objects will be carried carefully and to avoid pinch points.
Whenever possible, heavy loads will be handled by mechanical equipment.
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5.3.5 Traffic

Traffic control will be maintained at all times on the site. Traffic flow will be monitored and
trucks and heavy equipment will be required to adhere to a maximum speed limit of 5 miles
per hour under posted speed limits for all roadways. Pedestrians will have the right of way
on-site, and personnel will be careful when working around heavy equipment or walking near
roads.

Drivers and operators will adhere to speed limits, signs, and road markings. Special care will
be used when transporting contaminated materials. If heavy equipment is used in the
Exclusion Zone then must exit into the Support Zone, it will go through via a
decontamination station.

5.3.6 Compressed Gases and Systems

Compressed gases will be properly used according to the supplier’s instructions and the
Compressed Gas Associate guidelines. Cylinders will be handled carefully. Compressor
hose segments will be secured using chains and/or locking pins. A pressurized hose will be
connected to the compressor through a pressure-sensing device that witl discharge the
pressure if the hose pressure system fails. Safety glasses and gloves will be wom when
handling/hooking up compressed gas cylinders or systems.

As per 29 CFR § 1910.253, inspection of compressed gas cylinders, the HSO shall determine
that compressed gas cylinders in use are in a safe condition to the extent that this can be
determined by visual inspection. Visual and other inspections will be conducted as
prescribed in the Hazardous Materials Regulations of the Department of Transportation (49
CFR Parts 171-179 and 14 CFR Part 103). Where those regulations are not applicable, visual
and other inspections shall be conducted in accordance with Compressed Gas Association
Pamphlets C-6-1968 and C-8-1962.

53.7 Equipment Decontamination Hazards

Currently identified potential health and safety risks associated with the decontamination of
equipment include, but are nor limited to the following:

» Steam burns / heat stress

» Fires from steam generator fuels

» Slips and falls on slippery surfaces
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6.0 MONITORING

6.1 Dust Monitoring

Dust monitoring will be performed by MT’s Health and Safety Officer. He will perform a
periodic visual inspection of the site to confirm dust levels are low. If dust can be seen,
preventative measures will be taken. The HSO shall implement dust control measures such
as wetting the excavation areas and stock piles. The HSO will also take precaution to
reduce dust by covering soil piles with tarps as deemed necessary.

Table 6-1

Air Quality Action Levels and Responses

Air Quality Measurement'" Action ¥

e No dust visible in breathing zone Level D Protection or Modified Level D
Protection (at the discretion of HSO)

¢ Dust visible in breathing zone

¢ GE notification to MT of perimeter dust | Implement dust suppression measures
levels above 120 pg/m’

Suspend work in immediate area and notify

the Site Supervisor / Health and Safety
 GE notification to MT of perimeter dust | Officer. Take mitigative measures as

levels above 120 pg/m’ continuous for necessary to suppress emissions as
one hour. appropriate.

« Excessive dust in breathing zone

M All Air Quality Measurements should be made in the breathing zone of personnel who, in the opinion of the HSO,
are most exposed to airbormne contaminants.

@ All Actions shall be determined and directed by MTs site HSO.

6.2  Personnel Monitoring
6.2.1 Heat Stress

Heat stress can be caused by a number of factors including workload, weather conditions,
personal protective equipment, and physical condition of the individual. If ambient
temperatures exceed 100°F, a heat stress monitor will be used to more closely track heat
stress. Heat stress includes several types of heat related illnesses, each with specific
symptoms, listed below:
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o Heat rash caused by continuous exposure to heat and humid air. Decreases the body’s
ability to tolerate heat.
» Heat cramps, caused by excessive perspiring without proper and adequate electrolyte
replacement. Symptoms include:
- pain in the hands, feet, and abdomen
- muscle spasms
» Heat exhaustion, caused from inadequate blood circulation due to cardiovascular
dehydration. Symptoms include:
- pale, cool skin
excessive perspiring
fainting
nausea
- dizziness
« Heat stroke, most serious form of heat stress, body temperature regulation fails and body
temperature rises rapidly. Immediate action must be taken to cool the body. Medical
attention is required. Symptoms include:
- red, hot, dry skin
- lack of perspiration
- nausea
- dizziness
- rapid pulse
- coma

!

Immediate recognition of heat stress is extremely important because heat-related injuries
rapidly increase in their severity without attention. To prevent heat stress, proper training and
planning is required including;

» Personnel must be able to recognize 'signs and symptoms of heat stress and administer
immediate attention.

o  Work/rest schedules established according to weather conditions, workload, and level of
personal protective equipment. Workers will not do other tasks during rest period and
will remove impermeable garments during rest periods.

» Maintain adequate body fluid levels, encouraging drinking ample quantities of water, and
electrolytes. To prevent dehydration, personnel should be encouraged to drink generous
amounts of water even if not thirsty.

« Ensure adequate shelter is available to protect personnel against heat, cold, rain, and
SNOw.

» Allow personnel to become accustomed to site conditions, personal protective equipment,
and workload. Rotate teams of personnel in hot weather.

« Utilize cooling devices to assist body cool down (i.e. showers, cooling jackets, etc.).

« Encourage personnel to maintain their physical fitness.
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6.2.2 Cold Stress

Personnel working in sub-freezing temperatures are susceptible to cold stress. Areas of the
body most susceptible are the fingers, toes, and ears. Cold stress is categorized into three
levels, increasing in severity:

» Frost nip - skin is suddenly white/pale

+ Superficial frostbite - skin color is white or grayish-yellow, skin surface is firm to the
touch but skin beneath is resilient

+ Deep frostbite - skin is cold, solid, and pale, blisters appear in 12 to 36 hours

Hypothermia, cooling of the body’s core temperature, can also result from exposure to
freezing temperatures. Symptoms are usually exhibited in five stages:

o Shivering

¢ Sleepiness, apathy, and rapid cooling of body temperature to less than 95°F
» Unconsciousness, slow pulse and respiratory rate, glassy stare

o Freezing of the extremities

o Death

To avoid cold stress, personnel must wear the appropriate protective clothing determined by
ambient and weather conditions. For ambient temperatures of less than 0°F, continuous
exposure of unprotected skin can result in cold stress. Wet clothing, either from perspiration
or immersion in water, must be changed immediately.

The Buddy System will be employed during all on-site operations and especially in
temperature conditions below 10°F.

6.3 Medical Surveillance

All site personnel will participate in a medical surveillance program, as per OSHA
regulations 29 CFR § 1910.120. The objectives of this program are to ensure site personnel
are medically fit to perform their job and to provide adequate medical monitoring during their
involvement with the site. This will permit detection of any site-related health problems.

A detailed medical and work history is taken covering previous exposures, illnesses, and
injuries with emphasis on symptoms related to the handling of hazardous substances and
health hazards with emphasis on the ability to wear any required PPE under conditions that
may be expected on-site.

Certification that all supervisory and onsite personnel - working in contaminated areas have

received appropriate medical examinations shall be provided as personnel is assigned to the
site.
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6.3.1 Illnesses of Site Personnel

Exposure site contaminants will be minimized by the use of appropriate personal protective
equipment by site personnel. Any personnel exhibiting symptoms associated with
exposure to contaminants will immediately report them to the Site Supervisor. The
occurrence of any of these symptoms by site personnel will be recorded. Upon '
investigation of the site and personal protective gear being employed, the Health and Safety
Officer will assess the need for additional protective measures.

7.0 INSPECTIONS

Maxymillian Technologies’ Health and Safety Officer will coordinate inspections of the site.
Inspections will be conducted according to the schedule outlined in the following sections.

« Qeneral Facility: Personnel will be observed to ensure compliance with health and safety
requirements, in particular the use of personal protective equipment. The availability of
usable safety and emergency equipment will be verified.

« Excavation/General Construction Area: The excavation area will be checked to identify
potential health and safety hazards.

7.1 Safety Inspections

Periodic site safety inspections will be performed by the Health and Safety Officer during the
site. The purpose of these safety inspections is to ensure personnel are performing their
duties in the safest manner possible and provide continuing analysis and modification to the
safety program. Issues arising from safety inspections will be conveyed to Supervisors who
will implement corrective actions.

Inspections of the general facility will focus on the consistent compliance with safety
requirements and availability of safety and emergency gear. The format to be followed in
general facility inspections can be found in Appendix A,

Personal protective gear will be maintained in the personal decontamination area, with
additional emergency supplies kept in the administrative trailer. First Aid supplies are kept
in the personal decontamination area, with additional stations located at strategic positions
within the facility.

7.2  Record Keeping
The HSO or designated person responsible for conducting inspections will maintain
records outlining the results of inspections. Inspection records will be maintained on-site.

Please refer to Appendix A, Checklists/Inspection Forms, for examples of inspection
forms.
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8.0 PERSONAL PROTECTION AND SAFETY EQUIPMENT
8.1 Personal Protective Equipment

There 1s expected to be contaminated materials at the site that will present potential health
hazards from exposure by dermal contact, inhalation, and/or ingestion. In areas where this
material is presumed to be, personal protective equipment will be used. MT will provide all
personal protective equipment (i.e. Tyvek® suits, chemical resistant gloves, respirators, face
masks/goggles, ear protection, etc.) for MT personnel, if directed by MT’s Health and Safety
Officer. No employee-owned safety equipment will be allowed to be used at the site. For
operations in the work zone, the level of PPE is based upon visual air dust concentrations, the
Job function, potential for skin contact or inhalation and will be directed by MT’s Health and
Safety Officer.

The following requirements will be followed in accordance with OSHA Regulations:

« facial hair will not interfere with the proper fit of respirators;
» contact lenses will not be worn; and,
» eyeglasses that interfere with the proper fit of full-face respirators will not be worn.

Personal safety equipment is inspected weekly by the Health and Safety Officer during
excavation and construction operations. Filters on Air Purifying Respirators will be changed
as appropniate. The following outlines Levels D, modified D and C of personal protective
equipment:

Level D

Level D personal equipment shall be selected when there are no inhalation or dermal hazards
and work precludes splashes, immersion, or potential for unexpected inhalation of any
chemicals. Level D consists of:

o Gloves*, leather

» Boots, steel toed rubber boots for work around heavy equipment and chemical-resistant
foot protection in the Exclusion Zone

« Safety glasses or chemical-splash goggles*

+ Hard hat (face shield*)

« Escape mask*

* may be required based on the task to be performed.
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Modified Level D

Modified Level D personal protective equipment shall be selected, at the discretion of the
HSO, when no airborne particulate is present and there are no inhalation risks. Modified D
with strict dust control measures is expected to be used on this project. This equipment
shall consist of:

« Gloves*, leather

» Boots, steel toed rubber boots for work around heavy equipment and chemical-resistant
foot protection in the Exclusion Zone

e Safety glasses or chemical-splash goggles*

« Hard hat (face shield*)

« Escape mask*

» Latex surgical gloves

o Tyvek® coveralls

* may be required based on the task to be performed.
Level C

Level C personal protective equipment shall be selected, at the discretion of the Health and
Safety Officer, when contaminated airborne particulate are present and the criteria for air
purifying respirators are met. Level C is not expected to be used on this project but if needed,
this equipment shall consist of:

« Half-face, air-purifying, canister-equipped respirator (MSHA/NIOSH approved)

o Tyvek® coveralls

» Gloves (outer), Nitrile chemical-resistant

e Gloves (inner), Nitrile chemical-resistant*

+ Boots, steel toed rubber boots for work around heavy equipment and chemical-resistant
foot protection in the Exclusion Zone

+ Hard Hat (face shield*)

o Escape mask*

e 2-way radio communications (intrinsically safe)

o Explosimeter/O; meter

» Photoionization detector or OV A system

* may be required based on the task to be performed.
Task specific levels of protection will be determined by the HSO based on air monitoring
results, soil analyses, task specific activities, and other site conditions. General activity levels

of protection are identified below but may be modified at the discretion of the HSO.

Personnel working in “clean” areas at the site (e.g. administrative trailer, cleanly filled areas,
etc.) will wear standard construction site clothing.
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The proper removal and disposal of contaminated personal protective equipment is essential
to prevent exposure. Procedures for disposing of and decontaminating personal protective
equipment are provided Section 9.0, Decontamination.

8.1.1 Respirator Protection

Respirator protection is not expected to be utilized at the site. If necessary, the type of
cartridges to be used will be determined by the Health and Safety Officer. Please refer to
Appendix E, Maxymillian Technologies Respirator Protection Program, for detailed
information of respirator information. The prohibition of contact lenses is outlined in this
program. Corrective eye wear that does not interfere with the seal of the respirator or eye
wear designed for use with respirators will be allowed.

8.1.2 Hearing Protection

Per OSHA regulation 29 CFR § 1926.101, hearing protective devices will be provided and
wom by personnel working in areas of high decibel noise. Periods of high decibel noise
exposure are defined in 29 CFR § 1926.52, Table D-2, Permissible Noise Exposures.

8.2 Personnel Accidents and Injuries

In the event of a worker-related accident, it is MT’s primary concern to provide immediate
assistance without placing additional site personnel at risk. All accidents and injuries are
required to be reported to the Health and Safety Officer and/or Site Supervisor.

All worker injuries will require First Aid procedures to be implemented. If the severity of the
injury is beyond on-site First Aid procedures, the employee must be transported to an off-site
medical facility. If the employee can be moved, he will be moved to the decontamination
area where, if possible, decontamination procedures will be implemented and personal
protective equipment removed. Transportation to a local emergency medical facility will be
provided. The Project Manger will be required to notify hospital staff if they are to treat a
contaminated worker.

If the injury involves chemical exposure, the following situations will require First Aid
procedures as listed:

1. Eye exposure - thoroughly rinse at the eye wash station or portable eye wash unit using
water and/or eyewash solution. Obtain medical attention immediately.

2. Dermal exposure - rinse affected area immediately using water. Obtain medical attention,
if necessary.

3. Ingestion - refer to MSDS and administer emetic, if required. Obtain medical attention
immediately.

4. Inhalation - move to fresh air. If breathing has stopped, perform CPR. Obtain medical
attention immediately.
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Temperature related injuries, including heat and cold stress, are discussed in Section 6.0,
Monitoring.

8.3  Buddy System

The Buddy System will be employed by site personnel if workers are required to work in
Level C protective gear. Under the Buddy System, each site worker is responsible for
monitoring the well-being of another worker. Partners will maintain visual contact with each
other. No one works alone when the Buddy System is implemented. At no time will fewer
than two MT employees be present at the site if excavation/construction activities are under
way.

Site personnel will be trained to observe each other for the following conditions that are
symptomatic of toxic exposure:

» Changes in skin complexion (abnormal discoloration)
« Changes in coordination, behavior, or speech

« Excessive salivation

» Changes in papillary responsiveness

If a worker notices a co-worker exhibiting any of these symptoms, the observer will
immediately notify his direct supervisor. In addition, any worker suffering from:

+ Headaches or dizziness

« Blurred vision or eye irritation
» Stomach cramps

« Skin irritation

» Difficulty in breathing

will immediately notify his immediate supervisor. These conditions may indicate toxic
exposure or heat exhaustion. When appropriate a work/rest schedule will be established to
minimize the likelihood of a worker suffering from heat exhaustion. Details are included in
Section 6.0, Monitoring.

8.4  Safety Equipment

The following safety equipment is provided for the protection of site personnel. The
equipment will be properly identified at all times and all personnel will be made aware of the
locations of these pieces of equipment. First Aid stations will be readily identifiable and
adequately lighted. The Health and Safety Officer will be responsible for inspecting and
maintaining the ready availability of these items.
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First Aid kits will be supplied with:

8.5

Bandage materials
Antibacterial ointments
Splints

Non-aspirin pain rehiever
Emetic - Syrup of Ipecac
Local and topical anesthetics
Eyewash bottle and solution
Sterile gloves

Compresses

Ammonia inhalant

Scissors

Tweezers

First Aid cream

Instant cold-packs

Burn cream

Confined Space Entry

No confined spaces are expected to be present on this site. For protection in trenches, please
see Appendix F, Maxymillian Technologies, Inc. Trenching and Shoring Program.

9.0

DECONTAMINATION

MT will use on-site personnel decontamination facilities, located immediately adjacent to
the Exclusion Zone. No one will leave the containment reduction area until they have
thoroughly decontaminated their protective equipment, removed the protective equipment
and, if applicable, disposed of the protective equipment. The exception to this rule is the

removal of an employee for emergency medical attention.

All wash water, solvents, detergents, etc. shall be contained and delivered to GE for
disposal.

The personnel decontamination procedure (when applicable) will proceed as follows:

Step 1: Equipment Drop

Step 2: Boot* and Outer glove rinse and removal

Step 3: Suit or coverall removal

Step 4: Hard hat, eye protection and respirator removal
Step 5: Inner glove removal

Step 6: Wash of any potentially exposed skin
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*If outer disposable boots are utilized, the outer layer shall be removed and
disposed.
*If reusable boots are utilized a two station boot decon will be set up

Decontamination procedures to be followed by all on-site personnel will be determined for
site specific conditions.

9.1 Reusable Personal Protective Gear

Gear that can be decontaminated and reused, such as respirator packs and facemasks, will
be removed sequentially (the most contaminated equipment first). Decontaminated gear
will then be set aside for storage in a clearly marked area of the personnel decontamination
area. Decontamination of reusable equipment will be verified by visual inspection by the
appointed HSO or a site employee charged with this responsibility.

Decontamination of reusable personal protective gear will be ongoing throughout the
process, and will continue through closure. The MT Health and Safety Officer will
periodically inspect the condition of reusable personal protective gear to verify its integrity.
Upon completion of closure, all reusable gear will be decontaminated and all disposable
gear will be transported off-site for safe disposal.

9.2  Single-Use Personal Protective Gear

Single-use personal protective gear, including disposable protective clothing (e.g. Tyvek®
suits), is used for a single work shift and then stored for disposal. If the single-use personal
protective gear becomes tom or damaged in the course of work within a single work shift,
it will be removed and replaced with new single-use gear for the remainder of that work
shift.

9.3  Equipment Decontamination

All earthmoving/transportation equipment in contact with any soil will be decontaminated
at the edge of the Exclusion Zone prior to moving equipment into clean zones or the
removal of the equipment from the site. MT will utilize a steam cleaning method to remove
all contaminates from the equipment. After completion, a wipe test will be performed to
confirm surfaces have less than 10 pg PCB’s/ 100cm * remaining.
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10.0 SPILL PREVENTION CONTROL & COUNTERMEASURES PLAN
10.1 Stored Substances

Some substances will be stored for use at the site. These materials will be kept in the
containers provided by the supplier or manufacturer, and stored in the project storage trailer:

Matenal Safety Data Sheets (MSDSs) for these substances will be included in Appendlx B,
MSDSs, of this Plan.

10.2  Potential Spills

The primary potential spills that may occur during work at the site involve liquid fuel,
lubricating oils, etc. If PCB contaminated soils are found and stored, they also will have a
potential to spill.

10.2.1 Liquid Spills

Should a spill occur involving liquids at the at site (i.e. fuel, lubricating oils, etc.), the
following procedures will be implemented:

» Contain the spill with berms formed with soil and/or dry absorbent

*» Apply dry absorbent to the spill in a quantity sufficient to fully contain the spill

» Shovel absorbent into 55-gallon drum

« Spilled materials and associated wastes will be disposed of according to their regulatory
classifications.

» Appropriate spill clean up verification will be performed to the satisfaction of the
Regulatory Agency for all spills at the at site. The type of verification sampling is to be
determined by the Project Manger and GE oversight Personnel.

11.0  EMERGENCY RESPONSE CONTACTS

Emergency situations can be categorized into threc general classifications: fire and/or
explosion, releases to the atmosphere and/or soil or surface waters, and severe weather
conditions. First and foremost, the initial response to any emergency must be to protect
human health and safety and then the environment. Secondary response to the emergency is
identification, containment, treatment, and disposal assessment.

Specific emergency procedures to be followed in each situation are detailed in Section 12.0,

Contingency Plan. In the event the situation is beyond the capabilities of site personnel,
assistance will be contacted.
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11.1 Emergency Numbers
+ Ambulance 911
o Fire Department..........c.occemmimreeieeuenierreicesceee e es e 911 or (413) 448-9764
o Police Department ...........cocvcerreriuievceeceeirecreese e reeesees e 911 or (413) 448-9700
» Area Hospital (Berkshire Medical Center)...........o.ooooveveeeeemenn.... 911 or (413) 447-2000

American Association of Poison Control Centers

USEPA Emergency Response Center..............ccoeveeviemeeevrecornnn..

MT: Project Manager/HSO, Michael Coody -mobile................

(800) 222-1222
03/28/06

(800) 424-8802
03/01/06

(413) 441-1516

-home.................(413) 347-7496

Off-Site HSO, Kenneth Trostle -mobile............... (413) 441-2492

_home ........... (413) 684-1940

Chief Engineer, Joseph Aberdale-office.............ccoovunen...... (413) 499-3050

GE:  Richard Gates......c.cc.eeeevreveeeeenieiieineeireee ceeeeeeeeeeseeee s (413) 448-5909
SECUTILY...ceerrres e eee oo oo (413) 448-4900

11.2  Hospital Directions

from East Street Area:
(Go West on East Street to First Street
Take Right on First Street

Follow signs for emergency care.
Hospital will be on the Left.

From Elm Street Area:

Go North on Elm Street to East Street
Follow instruction from East Street
above.

From Newell or Lyman Street Areas:
Go North until you reach East Street
Go West on East Street to First Street
Take Right on First Street

Follow signs for emergency care.
Hospital will be on the Left.
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11.3 Map to Hospital
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120 CONTINGENCY PLAN

Site personnel will conduct normal activities at the site as they were trained to do. In the
event conditions at the site change, personnel might be required to modify their behavior to
ensure continued safety. Change in status of operating conditions or activities at the site
warrants implementation of the Contingency Plan. The Site Supervisor or senior site staff
member has authority to implement the Contingency Plan. The Contingency Plan is
intended to provide guidance for ensuring the safety of human health and the environment
during non-normal operating conditions at the facility.

12.1 Conditions for Implementation

Some of the conditions under which the Contingency Plan would be implemented are:
Identification of a localized and containable fire

Occurrence of a spill or material release

Severe weather conditions
Physical or chemical injury to a worker

L

12.2  Assessing the Risk

First and foremost, the HSOs initial reaction to any emergency is to protect human health and
safety and then the environment. Secondarily, he will assess the nature of the emergency, the
steps required to contain and treat the emergency, and any requirements for disposal that may
result from containing and treating the situation.

The HSO must assess possible hazards to human health or the environment that may result
from any emergency situation. This assessment must take into consideration both direct and
indirect effects of the incident (e.g., the effects of toxic, irritating, or asphyxiating gases that
are generated).

12.3  Identifying the Hazards

The HSO will assess the possible hazards to human health or the environment that may result
from the release, fire, explosion, or severe weather conditions. He will follow this procedure
to make this assessment;

1. Identify the materials involved in the incident
Consult the MSDSs to determine the potential effects of exposure/release, and
appropriate safety precautions

3. Identify the exposure and/or release pathways and the quantities of materials involved
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Based on this assessment, the HSO will determine what risk is posed to personnel at the site
and neighboring populations. If the incident cannot be controlied by operating personnel
without incurring undue risk, the HSO will implement the emergency procedures. These
procedures include the HSO notifying the appropriate governmental agencies and
departments that a situation resulting in evacuation has occurred. Should emergency
assistance in treating injuries or carrying out the evacuation be required, the HSO will request
assistance of the appropriate parties,

If the HSO deems that humans outside of the site are at risk, he will notify the appropriate
agencies and departments of the need or potential need to institute off-site evacuation
procedures.

124 Contingency Procedures for Fire/Explosion

When fire or explosion appear imminent or have occurred, all normal activity related to the
site will cease. The HSO will be responsible for performing a risk assessment of the severity
of the situation and deciding whether the emergency event is or is not readily controllable
with existing portable fire extinguishers or site equipment and materials at hand. Under no
conditions will fire fighting be performed if there are risks to the well-being of operating
personnel. Local fire departments will be contacted in all situations in which fires and/or
explosions have occurred.

12.4.1 Site Evacuation

The decision to evacuate the site must be made quickly by the HSO. This decision must be
based on:

s The extent of the fire

« The location of the fire

« The identity of materials involved in the fire
« Proximity of other materials to the fire

+ Prevailing weather conditions

If the fire is readily containable (that is, it is small, not fed by combustible materials, is in an
isolated area, and is not being fanned by winds), evacuation will not likely be required.
Operations outside of the normal realm of activity, such as contained fire fighting,
automatically trigger implementation of the Contingency Plan.

If the fire involves a quantity of combustible materials and is being fanned by winds,

evacuation of the site might be required. Under these conditions, procedures discussed in this
Section would be implemented.
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12.5 Contingency Procedures for Spills or Material Release

If a hazardous waste spill or matenial release or process upset resulting in probable vapor
release is noted, the Supervisors will immediately assess the magnitude and potential
seriousness of the spill or release by reviewing:

« MSDSs for the material spilled or released

» The source of the release or spillage of hazardous material

s An estimate of the quantity released and the release rate

» The direction in which the spill or air release is moving

+ Exposed personnel and possible resulting injuries or illnesses
» Fire or explosion potential

» Estimates of area under influence of the release

If the accident is determined to lie within the on-site emergency response capabilities, the
Supervisors will inmediately activate the necessary remedial action. Occurrence of a spill
automatically triggers activation of the Spill Prevention Control and Countermeasure Plan,
discussed in detail in Section 10.0 of this Plan.

If contaminated soil is spilled during handling, the soil will be returned to the Exclusion
Zone. If the spill involves liquids, the spill will be cleaned up with use of absorbent
materials. If the HSO believes the incident might be beyond the capabilities of the operating
crew, he will immediately notify the appropriate off-site response teams and GE
Representative.

In the event of an emergency spill or release, all personnel not involved with emergency
response activity will immediately evacuate the area around the release. The spill or release
area will be roped or otherwise blocked off.

12.6 Severe Weather Conditions

When a tornado is sighted in the area, when a tornado warning has been issued, or when a
lightning storm occurs, the information will immediately be relayed to the HSO. The HSO
will immediately institute emergency shutdown procedures in the case of a tornado sighting,
and all personnel will proceed indoors after completing appropriate shutdown procedures. In
the case of a tornado warning or lightning storm, all operations will be stopped and all
personnel will stand by for emergency procedures. When the storm has passed, the
Supervisors will conduct an inspection of all equipment to ensure its readiness for operation.
If the Supervisor’s inspection indicates a fire, explosion or release has occurred as the result
of a severe weather condition, the procedures for those events will be followed.

Immediately after an emergency, the Supervisors will arrange for treatment, storage, or

disposal of recovered wastes, contaminated soil, surface water, or any other contaminated
materials.
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After an emergency event, all emergency equipment will be cleaned for reuse. Before
operations are resumed, the HSO will conduct an inspection of all safety equipment to make
certain all equipment is fit for reuse. If the inspection indicates the need for repairs or
replacement of equipment, such actions will be taken before activities are resumed. The GE
Representative will be notified that post-emergency equipment maintenance has been
performed and operations can be resumed.

12.6.1 Lighming

Workers will take necessary precautions during lightning storms to protect themselves from
lightning strikes. If possible, workers will stay indoors in a metal structure or car. Workers
in a wood or brick structure will avoid touching faucets, electrical equipment, and telephones.
If someone is hit by lightning immediate medical attention will be sought, and CPR will be
initiated if breathing and/or circulation has stopped.

12.6.2 Thunderstorms and Tornadoes

Site personnel will be aware of weather conditions and alert for thunderstorms and tornadoes.
Work will continue during severe thunderstorm or tornado watches. Work will cease during
thunderstorms, severe thunderstorm warnings or tornado warnings. During a tornado,
personnel on-site will:

« evacuate office trailers or vehicles

« if outdoors, lie flat in a nearby ditch

» stay away from power poles, electrical appliances, and metal objects
¢ not try to outrun a tormado

12.7 Major Injury to Workers

Major injuries sustained by workers will require professional medical attention at a hospital.
The HSO will immediately follow procedures in the Contingency Plan and summon an
ambulance and hospital to which the injured worker will be transported. The hospital and
ambulance should be advised of:

+ The nature of the injury

+ Whether the injured worker will be decontaminated prior to transport
¢ When and where the injury was sustained

+» The present condition of the injured worker (e.g. conscious, breathing)

Emergency decontamination procedures will be implemented, if possible. The injured person
will, at a minimum, be wrapped in a blanket to prevent spreading of contamination to the
transport vehicle. An employee will accompany the injured worker to the hospital and will
bring copies of applicable MSDSs.
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12.8 Emergency Equipment

Emergency equipment is provided for the protection of at site personnel. MT will notify all
their personnel of the location and function of each piece of emergency equipment. The
Supervisor is responsible for ensuring that all emergency equipment is functioning properly
and is readily available for use.

Emergency equipment includes:

» Portable fire extinguishers

Brooms and shovels for cleanup of small-quantity soil spills
Front-end loader for cleanup of large-quantity soil spills
Absorbent materials for cleanup of liquid spills

Containers for storage and disposal of contaminated absorbent
Generator for emergency power and lighting

Fire extinguishers will be stationed at the following locations:

+ One on each piece of equipment
+ One in storage trailer

All extinguishers will comply with National Fire Code standards for portable fire
extinguishers.

Spill or containment equipment located on the site includes:

Loose dry absorbent

Shovels - wooden handle, steel type.

Brooms - wooden handle, push type.

Leakproof containers for storage and disposal of contaminated absorbent materials.

12.9 Record Keeping

Any incidents that result in implementation of any aspect of the Contingency Plan will be
reported immediately to GE. GE notification will indicate the nature of the incident that
triggered implementation of the Contingency Plan, the date and time at which the plan was
implemented, and the results of the implementation.

12.10 Flood Control Contingency Plan

MT site supervisors will monitor weather conditions on a daily basis. In the event a major
rain event is predicted, work in areas adjacent to waterways will be temporarily suspended.
Erosion controls will be checked and repaired as needed. No equipment will be parked in
low-lying areas. Fuels and other liquids will be stored in approved containers, on higher
ground, away from the work zones.
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13.0 EVACUATION PLAN

Evacuation procedures are implemented when human health is in danger. If the HSO
determines that a site incident (i.e. fire, explosion, etc.) requires evacuation of all on-site
personnel, he will follow evacuation procedures. In establishing safe evacuation routes, the
HSQO will use the following guidelines:

» Evacuation routes will be in the predominantly upwind direction of the Exclusion Zone.

« Evacuation routes will be through the Decontamination Zone in order to decontaminate,
if time allows, and to account for site personnel.

e Alternate routes will be established in case the primary route is blocked by fire, spill, etc.
Alternate routes will not cross or overlap the primary routes.

» Mobility constraints of personnel wearing protective clothing and equipment will be
considered.

+ All site personnel will be clearly aware of evacuation routes,

13.1 Record Keeping

Any incidents that require implementation of the Evacuation Plan will be immediately
reported to GE. GE will be notified to the nature of the incident that triggered the evacuation,
and the extent to which evacuation was conducted (e.g., only site personnel or project and
surroundings). The date and time at which the evacuation was implemented and the duration
for which the site was abandoned will also be incorporated into the report. At a minimum,

" the following will be included in the report:

o Chronological history and facts of the incident

+ Titles and names of personnel .

¢ Actions, decisions, and orders to whom, by whom, when, and results
+ Types of samples and test results taken

» Possible exposure to site personnel
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EMERGENCY RESPONSE TECHNOLOGIES
246 Pomeroy Avenue
Piasfield, MA 01201

IL

HL

v.

Hazardous Waste Site Worker
40 Hour Training Program

Introduction
Regulatory Agencies
Regulations
Liability

Hazards
Chemical exposure
Fire & explosion
Oxygen deficiency
Tonizing radiation
Biological hazards
Safety hazards
Electrical Hazards
Heat Stress
Cold exposures
Noise

Planning & Organization
Organizational structure
Work plan
Site safefy plan
Safety meetings & inspections

Chemistry & Physics of Hazardous Materials
Basic chemistry
D.O.T. chenucal classifications
Matenal Safety Data Sheets
D.O.T. Emergency Response Guidebook

Toxwcology
Dosage, routes of exposure, toxic effects, immediately
dangerous to life or bealth (IDLH), values, permissible
exposure limits (PEL), recommended exposure limits (REL),
threshold limit values (TLV)

Medical Program

Pre-employiment screening
Detenmination of fitness for duty
Baseline data for future exposures

Periodic medical examinations

Termination examinations

Emergency treatment

Non-emergency treatment

Documentation of exposures

Medical Records
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VII.  Site Control

Site map

Site work zones
Exclusion zone, (Hot)
Contamination reduction zone, {Warm)
Support zone, (Cold)

Buddy system

Site security

Communications

Safe work practices

VIIl.  Aiwr Monitoring

Monitoring equipment
Functions
Capabilities
Selection
Use
Limitations
Maintenance

Site monitoring
IDLH & other dangerous conditions
General on-site monitoring
Periodic monitoring

iX. Personal Protective Equipment
Respiratory protection
Air punifying respirators
Supplied air respirators _
Self contained breathing apparatus
Protective clothing & accessories
Selection
Permeation, degradation, & penetration
Heat stress
Levels of protection (A, B, C, D)

X. Handling Drums and Other Containers
Inspection
Planning
Handling

XL Decontamination

Decontamination plan

Prevention

Types of contamination

Decontamination methods
Physical removal
Chemical removal

Decontamination facility design

Decontamination equipment selection

Disposal methods

Emergency decontamination
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XIL Site Emergencies
Planning
Personnel
On-site
Off-site
Federal Response Organizations
Training
Emergency recognition & prevention
Communications
Internal
Extemal
Site mapping
Safe distances & refuge
Safe distance
Public evacuation
Refuges (safety stations)
Site security and control
Evacuation routes & procedures
Decontamination
Equipment
Medical treatment/First aid
Emergency response procedures
Notification
Size up
Rescue response action
Follow up
Documentation

XII.  Fist Aid & Cardiopulmonary Resuscitation (CPR)
National Safety Council, Level 1 First Aid
National Safety Counci!, Adult CPR

XIV.  Confined Space Entry
Permit required confined spaces
Confined space entry
Confined space rescue procedures
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OSHA'’s Form 301

Injury and lliness Incident Report

Attention: This form contains information relating 1o
employee health and must be used in a manner that
protects the confidentiality of employees to the extent
possible while the information is being used for
occupational safety and health purposes.
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This Infury and liness Incident Report is one of the
first forms you must fill out when a recordable work-
related injury or illness has occurred. Together with
the Log of Work-Related Injuries gnd [lnesses and the
accompanying Summary, these forms help the
employer and OSHA develop a picture of the extent
and severity of work-related inddents.

Within 7 calendar days after you receive
information that a recordable work-related injury or
illness has occurred, you must fill out this form or an
equivalent, Some state workers’ compensation,
insurance, or other reports may be acceptable
substitutes. To be considered an equivalent form,
any substitute must contain all the information
asked for on this form. _

According to Public Law 91-596 and 29 CFR
1904, OSHA's recordkeeping rule, you must keep
this form on file for 5 years following the year to
which it pertains.

1f you need additional copies of this form, you
may photocopy and use as many as you need.
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Maxymillian Technologies Inc.

Hcalth and Safety Plan

Checklists and Inspection Forms

Safety and Emergency Equipment Checklist

Form A-1
Inspector: Date:
Title: Time:
Equipment Types of Problems Status Remedial
Actions

Fire extinguisher
Alarms

SCBA
Respirators

Face shields,
goggles, glasses

Hard hats

Boots

Gloves
Protective clothes
Eyewash stations
First Aid kits

Emergency lights

seals, pressure, access
horn damage

air supply, damaged
cartridges, damaged

low stock, damaged

low stock, damaged
low stock, damaged
low stock, damaged
low stock, damaged
low liquid
low stock

battery or bulb failure
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Safety Inspection Checklist
Form A-2

Item Satisfactory
Personal protective equipment

Safety glasses/goggles/face shields
Gloves

Boots

Respirators

Protective clothing

Safety Equipment
Eye protection
Hearing protection
Head protection
Foot protection
Skin protection
Respiratory protection

Electrical
Lighting
Grounding
Insulation
Loose wires
Emergency lighting
Makeshift wiring
Approved equipment for hazardous
classification

First Aid
Eyewash station
First Aid kit
Adequately trained personnel

Page 10f 3

Maxymillian Technologies Inc.
Health and Safety Plan
Checklists and Inspection Forms

Not
Satisfactory



Maxymillian Technologies Inc.
Health and Safety Plan
Checklists and Inspection Forms

Not
Item Satisfactory Satisfactory

Employee Instruction
Protective equipment
Proper lifting procedures
Smoking area
Evacuation procedures
Decontamination
Horseplay
Rest area
Lunch area

Material Handling Equipment
Cables, ropes, chatns, etc.
Front-end loader
Crane
Crusher/Shredder
Screen

Machinery
Protective guards or covers
Leak
Rotation
[ubrication
Grounding
Other

Housekeeping
Tripping hazards
Trash
Loose material
Storage of flammable materials
Leaks
Unobstructed access
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Maxymillian Technologies Inc.
Health and Safety Plan
Checklists and Inspection Forms

Not

Item Satisfactory Satisfactory
Material Storage

Venting

Labeling

Material compatability
Container integrity
Open flames

Sparks

Lockout/Tagout Procedures

Health and Saftey Plan on Site

Employee Signature: Date:
Supervisor Signature: Date:
Inspector Signature: Date:
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Maxymillian Technologies Inc.
Health and Safety Plan
Checklists and Inspection Forms

Construction Equipment Inspection Sheet
Form A-3

Inspector: Date:

Title: Time:

Observations/
Equipment Types of Problems Status Remedial Actions

Backhoe #__ cab glass missing
no backup signal
no parking brake
brakes soft
hydraulic problem
no seat belt

Crane#__ cab glass missing
no backup signal
no parking brake
brakes soft
hydraulic problem
no seat belt

Bulldozer# ___ cab glass missing
no backup signal
no parking brake
brakes soft
hydraulic problem
no seat belt

Front-End cab glass missing

Loader# ___ no backup signal
no parking brake
brakes soft
hydraulic problem

heater broken
defroster broken
no seat belt

LR PR PEEEEE HT T
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ILLIAN
lechnologies

1801 East Street
Pittsfield, MA 01201
413 499-3050

FAX 413 443-0511

SAFETY MEETING REPORT

LOCATION: JOB NO: 06017
Implementation of Soil Related Response
Actions; Pittsfield MA: Lyman Street Area

Former Oxbow Areas A and C
Former Oxbow Areas J and K

SAFETY TOPIC: REPORTED BY:

MEETING DATE: TIME:
PERSONNEL ATTENDING

1. 8.

2 9

3. 10.

a. 11,

5. 12.

6. 13,

7. 14,

TOPICS COVERED: COMMENTS:

* Please forward this form to the Field Associate at the main office to be put in the job file.
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Material Safety Data Sheets

The following is a list of MSDSs for materials, which may be on site or may be brought to
the site by MT. Additional MSDSs will be added as necessary.

Materials Brought To the Site by MT

Acetylene

Oxygen

Portland Cement

Propane

Mobil Automotive Gasoline

Mobil Diesel Fuels

Mobil Trans HD10W

Mobil Trans HD 30

Mobil Delvac 1300 Super 15W-40

Mobil Hydraulic Oil AW 46

Mobilifluid 424

Mobilgrease XHP 222 Special

Mobilgrease Moly 52

Mobil Multipurpose ATF

Aquamarine ® Oil 46

Windshield Washer Antifreeze Premix; Monson Chemicals
Antifreeze and Summer Coolant (Permanent); Houghton Chemical Co.
Airline System Antifreeze; Power Service Products, Inc.
Thrust Quick Starting Fluid; Radiator Specialty Co.

Diesel Fuel Supplement; Power Service Products, Inc.
WD-40; WD-40 Company

Spray Marking Paint: orange, blue, white; Rust-Oleum Corp.

Site Contaminants of Concern
PCBs



Material Safety Data Sheet Collection Aroclor 1242

Geniun | group inc. AR04990

1171 RiverFront Center, Arnsterdam, NY 12010
{5 18) 842- 411

Issue Date: 2005-05

Section 1

Material Name: Aroclor 1242 CAS Number: 53469-21-9

Chemical Formula: C H.CI, (approx)

Structural Chemical Formula: CH,CIC.H.CL, (approx)

ACX Number: X1002870-1

Synonyms: AROCHLOR 1242; AROCLOR 1242; CHLORIERTE BIPHENYLE,CHLORGEHALT 42%:
CHLORODIPHENYL (42% CHLORINE); CHLORODIPHENYL (42% CL); CLORODIFENILL,CLORQ 42%;
DIPHENYLE CHLORE,42% DE CHLORE; GECHLOREERDEDIFENYL; PCB; PCB-1242; PCB 1242;
POLYCHLORINATED BIPHENYL; POLYCHLORINATED BIPHENYL 1242

General Use: Used as dielectric fluids in transformers and capacitors. Prior to 1972, were used as hydraulic and other
industrial fluids (e.g., in vacuum pumps, as lubricants and cutting oils), in paints, inks and fire retardants.
Also used in heat transfer systems; gas-transmission turbines; carbonless reproducing paper; adhesives; as plasticizer
in epoxy paints; fluorescent light ballasts; wax extenders; coolants; dedusting agents; pesticide extenders; surface
treatment and coatings; sealants; caulking material.
This is one of a group of once widely used industrial chemicals whose high stability contributed both to their
commercial usefulness and long term deleterious environmental health effects. Consequently their use has been phased
out. Manufacture in the U.S.A. was discontinued in 1977 and they were banned as imports in 1979.
Conditions for use are restricted.

Section 2 - Composition / Informatio:
Name CAS %
Aroclor 1242 53469-21-9 >08
OSHA PEL NIOSH REL DFG (Germany) MAK
TWA: 1 mg/m’; skin. TWA: 0.001 mg/m’. TWA: 0.1 ppm; PEAK: 0.8 ppm;
ACGIH TLV IDLH Level skin.

TWA: 1 mg/m’; skin, S mg/m’,

€ Heanth "

o Flammability

Reactivity
Chronic RS
0

2 3 4
Low Moderate High Extreme

Fire Diamond

ANSI Signal Word

Warning!

YA Yek Emergency Overview Sofr vk sk
Oily liquid, white crystalline solid, or hard resin. Severely irritating. Chronic: chloracne, Gl disturbances,
necurological symptoms, liver enlargement, menstrual changes, bronchitis, possible reproductive/teratogenic
effects. Suspect cancer hazard.

Potential Health Effects

Target Organs: skin, liver, eyes, mucous membranes, respiratory system
Primary Entry Routes: inhalation, skin contact, ingestion
Acute Effects

Inhalation: Not normally a hazard due to nonvolatile nature of product. Inhalation of vapor is more likely at higher

than normal temperatures. The vapor/mist is discomforting and may be extremely toxic if inhaled.
Eye: The vapor/liquid is moderately discomforting and may be harmful to the eyes.
Skin: The liquid is harmful to the skin, it is rapidly absorbed and is capable of causing skin reactions.

Copyright © 2005 by Genium Group, Inc. Any commercial use or reproduction without the publisher's permission is prohibited, Jud a5 t0 the suitability of inft jon herein for the purchaser’s
purposes arc neccssarity the purchaser’s responsibility, Although ble care has been taken in the preplmuon ol'sm:h information, Genium Group, Inc. extends no warranties, makes no
representations, and assumes no responsibifily as to the accurscy or suitability of such information for application to the purchaser’s intended purpose of for consequences of its use.




2005-05 Aroclor 1242 ARO4990

Exposure to material may result in a dermatitis, described as chioracne, a persistent acneiform characterized by
comedones (white-, and black- heads), keratin cysts, and inflammed papules with hyperpigmentation and an
anatomical distribution frequently involving the skin under the eyes and behind the ears. It occurs after acute or
chronic exposure to a variety of chlorinated aromatic compounds by skin contact, ingestion or inhalation and may
appear within days or months following the first exposure. Other dermatological alterations including hypertrichosis
(the growth of excess hair), an increased incidence of actinic or solar elastosis (the degeneration of elastic tissue
within muscles or loss of dermal elasticity produced by the effects of sunlight), and Peyrone's disease (a rare
progressive scarring of the penile membrane).

Ingestion: Considered an unlikely route of entry in commercial/industrial environments.
The material is moderately discomforting to the gastrointestinal tract and may be harmful if swallowed in large
quantity.
Ingestion may result in nausea, pain, vomiting. Vomit entering the lungs by aspiration may cause potentially lethal
chemical pneumonitis.
Digestion may lead to nausea, vomiting, abdominal pain, anorexia, jaundice and liver damage, coma and death.
Headache, dizziness, lethargy, depression, nervousness, loss of libido, muscle, joint pains may be found.
Symptoms appear after a latent period of 5 to 6 months.
PCB's may appear in the breast milk of exposed mothers and in newborn infants.

Carcinogenicity: NTP - Class 2B, Reasonably anticipated to be a carcinogen, sufficient evidence of carcinogenicity
from studies in experimental animals; IARC - Group 2A, Probably carcinogenic to humans; OSHA - Not listed:
NIOSH - Listed as carcinogen; ACGIH - Not listed; EPA - Class B2, Probable human carcinogen based on animal
studies; MAK - Class B, Justifiably suspected of having carcinogenic potential.

Chronic Effects: These compounds may penetrate into the human body by cutaneous, respiratory or digestive
exposure. People occupationally exposed to PCB's have relatively high PCB residue levels in blood plasma. Symptoms
include chloracne dermatitis and degreasing the skin, pigmentation of skin and nails, excessive eye discharge, swelling
of eyelids, transient visual disturbances, distinctive hair follicles, edema of the face and hands.

In common with other polyhalogenated aromatic hydrocarbons, the chlorinated biphenyls exhibit dioxin-like behavior.
Polyhalogenated aromatic hydrocarbons (PHAHs) comprise two major groups.

The first group represented by the halogenated derivatives of dibenzodioxins (the chlorinated form is PCDD),
dibenzofurans (PCDF) and biphenyls (PCB) exert their toxic effect (as hepatoxicants, reproductive toxicants,
immunotoxicants and procarcinogens) by interaction with a cytostolic protein known as the Ah receptor. In guinea pigs
the Ah receptor is active in a mechanism which "pumps" PHAH into the cell whilst in humans the reverse appears to
true. This, in part, may account for species differences often cited in the literature. This receptor exhibits an affinity
for the planar members of this group and carries these to the cellular nucleus where they bind, reversibly, to specific
genomes on DNA.

This results in the regulation of the production of certain proteins which elicit the toxic response. The potency of the
effect is dependent on the strength of the original interaction with the Ah receptor and is influenced by the degree of
substitution by the halogen and the position of such substitutions on the parent compound.

The most potent molecule is 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) while the coplanar PCBs (including mono-
ortho coplanars) possess approximately 1% of this potency. Nevertheless, all are said to exhibit "dioxin-like" behavior
and in environmental and health assessments it has been the practice to assign each a TCDD-equivalence value.

The most subtie and important biclogical effects of the PHAHs are the effects on endocrine hormones and vitamin
homeostasis. TCDD mimics the effect of thyroxin (a key metamorphosis signal during maturation) and may disrupt
patterns of embryonic development at critical stages. Individuals from exposed wildlife populations have been
observed to have altered sexual development, sexual dysfunction as adults and immune system suppression.
Immunotoxic effects of the PHAHSs (including the brominated congener, PBB) have been the subject of severat studies.
No clear pattern emerges in human studies however with T-cell numbers and function (a blood marker for
immunological response) increasing in some and decreasing in others.

Three incidences have occurred which have introduced abnormally high levels of dioxin or dioxin-like congeners to
humans. The explosion at a trichlorophenol-manufacturing plant in Seveso, Italy distributed TCDD across a large area
of the country-side, whilst rice-oil contaminated with heat-transfer PCBs (and dioxin-like contaminants) has been
consumed by two groups, on separate occasions (one in Yusho, Japan and another in Yu-cheng, Taiwan). The only
symptom which can unequivocally be related to all these exposures is the development of chloracne, a disfiguring skin
condition, following each incident. Contaminated oil poisonings also produced eye-discharge, swelling of eyelids and
visual disturbances. The Babies born up to 3 years afier maternal exposure (so-called "Yusho-babies") were
characteristically brown skinned, colored gums and nails and (frequently) produced eye-discharges. Delays in
intellectual development have been noted. It has been estimated that Yu-cheng patients consumed an average level of
0.06 mg/kg body weight/day total PCB and 0.0002 mg/kg/day of PCDF before the onset of symptoms after 3 months.
Preliminary data from the Yusho cohort suggests a six-fold excess of liver cancer mortality in males and a three-fold
€XCcess in women.

Recent findings from Seveso indicate that the biological effects of low level exposure (BELLEs), experienced by a
cohort located at a great distance from the plant, may be hormetic, i.c. may be protective AGAINST the development
of cancer.

The PHAHSs do not appear to be genotoxic - they do not alter the integrity of DNA. This contrasts with the effects of
the many potycyclic aromatic hydrocarbons (PAHs) (or more properly, their reactive metabolites).
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Exposures as low as 0.001 ug/kg body weight/day produce carcinoma.
Several studies implicate PCBs in the development of liver cancer in workers as well as multi-site cancers in animals.
The second major group of PHAH consists of the non-planar PCB congeners which possess two or more ortho-
substituted halogens. These have been shown to produce neurotoxic effects which are thought to reduce the
concentration of the brain neurotransmitter, dopamine, by inhibiting certain enzyme-mediated processes.
The specific effect elicited by both classes of PHAH seems to depend on the as much on the developmental status of
the organism at the time of the exposure as on the level of exposure over a lifetime.

_ Section 4 - First Aid Measures

Inhalation: Remove to fresh air.
Lay patient down. Keep warm and rested.
If breathing is shallow or has stopped, ensure clear airway and apply resuscitation. Transport to
hospital or doctor.

Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with
fresh running water. Ensure irrigation under eyelids by occasionally lifting the upper and lower lids.
Transport to hospital or doctor without delay. Removal of contact lenses afier an eye injury should only be
undertaken by skilled personnel.

Skin Contact: Immediately remove all contaminated clothing, including footwear {after rinsing with water).

Wash affected areas thoroughly with water (and soap if available).
Seek medical attention in event of irritation.

Ingestion: DO NOT induce vomiting. Observe the patient carefully. Never give liquid to a person showing signs of
being sleepy or with reduced awareness; i.e. becoming unconscious. Give water (or milk) to rinse out mouth. Then
provide liquid slowly and as much as casualty can comfortably drink. Transpert to hospital or doctor without delay.

Alfter first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: Treat symptomatically. If large amounts are ingested, gastric lavage is suggested. In the case of
splashes in the eyes, a petrolatum-based ophthalmic ointment may be applied to the eye to relieve the irritating effects
of PCBs. If electrical equipment arcs over, PCB dielectric fluids may decompose to produce hydrogen chloride (HCI),
a respiratory irritant.

Preplacement and annual medical examinations of workers, with emphasis on liver function, skin condition,

reproductive history, are recommended.

‘Section 5 - Fire-Fighting Measures =
Flash Point: 176 to 180 °C Cleveland Open Cup " ;
Extinguishing Media: Foam. Alcohol stable foam.
Dry chemical powder.
General Fire Hazards/Hazardous Combustion Products: POLLUTANT -
contain spillage. Noncombustible liquid.
Decomposes on heating and produces acrid black soot and toxic fumes of aldehydes,
hydrogen chloride (HCI), chiorides and extremely toxic polychlorinated dibenzofuran
{PCDF), polychlorinated dibenzodioxin (PCDD).
Fire Incompatibility: Reacts vigorously with chlorine (CI2).
Fire-Fighting Instructions: POLLUTANT -contain spillage. Noncombustible.
Clear area of personnel and move upwind.
Contact fire department and tell them location and nature of hazard.
Wear full body protective clothing with breathing apparatus. Prevent, by any means available, spillage from entering
drains or waterways.
Use fire fighting procedures suitable for surrounding area.
Cool fire-exposed containers with water spray from a protected location.
Avoid spraying water onto liquid pools.
If safe to do so, remove containers from path of fire.
Equipment should be thoroughly decontaminated after use.

Fire Diamond

Section 6- ‘Release Measures ..

Small Spills: Clean up all spills immediately. POLLUTANT -contain spillage.
Environmental hazard - contain spillage.
Avoid breathing vapors and contact with skin and eyes.
Wear protective clothing, impervious gloves and safety glasses.
Contain spill with sand, earth or vermiculite.
Wipe up and absorb small quantities with vermiculite or other absorbent material.
Place spilled material in ¢lean, dry, scalable, labeled container.
Large Spills: POLLUTANT -contain spillage. Clear area of personnel.
Contact fire department and tell them location and nature of hazard.
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Wear full body protective clothing with breathing apparatus. Prevent, by any means available, spillage from entering
drains or waterways.
Stop leak if safe to do so.
Contain spill with sand, earth or vermiculite.
Collect recoverable product into labeled containers for recycling.
Absorb remaining product with sand, earth or vermiculite,
Collect residues and seal in labeled drums for disposal.
After clean-up operations, decontaminate and launder all protective clothing and equipment before storing and
reusing.
If equipment is grossly contaminated, decontaminate and destroy.
If contamination of drains or waterways occurs, advise emergency services.
Regulatory Requlrements Follow applicable OSHA regulatrons {29 CFR 1910. 120)

T

Section 7 - Handlir

RLE L

ig and Storage

Handling Precautions: Use good occupational work practices. Observe manufacturet’s storing and handling
recommendations.
Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are
maintained.
Avoid all personal contact, including inhalation.
Wear protective clothing and gloves when handling containers.
Avoid physical damage to containers.
Handle gently.
Use in a well-ventilated area.
Local exhaust ventilation may be required for safe working, i.e. to keep exposures below required standards;
otherwise, PPE is required.
Use only in completely enclosed system.
Avoid contact with incompatible materials.
When handling, DO NOT eat, drink or smoke.
Wash hands with soap and water after handling.
Work clothes should be laundered separately: NOT at home.
Recommended Storage Methods: Packaging as recommended by manufacturer.
Check that containers are clearly labeled.
Metal can.
Metal drum.
Steel drum with plastic liner.
Regulatory Requirements: Follow applicable OSHA regulations.

‘Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Provide adequate ventilation in warehouse or closed storage areas.
If inhalation risk of overexposure exists, wear NIOSH-approved organic-vapor respirator.
In confined spaces where there is inadequate ventilation, wear full-face air supplied breathing apparatus.
Personal Protective Clothing/Equipment:
Eyes: Safety glasses with side shields; chemical goggles.
Full face shield.
Contact lenses pose a special hazard; soft lenses may absorb irritants and all lenses concentrate them.
Hands/Feet: Impervious gloves; Viton gloves.
Polyethylene gloves.
PVC gloves.
Protective footwear.
Respiratory Protection:
Exposure Range >1 to <5 mg/m”: Supplled Air, Constant Flow/Pressure Demand, Full Face
Exposure Range 5 to unlimited mg/m”: Self-contained Breathing Apparatus, Pressure Demand, Full Face
Note: odor threshold unknown
Other: Impervious protective clothing. Overalls.
Impervious apron.
Eyewash unit.
Ensure there is ready access to a safety shower.
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in organic solvents and lipids. Viscosity ranges from 82 - 92 Saybolt unit sec. at 38 °C. PCB's are resistant to chemical
and biological degradation and because of their solubility in fats and oils they tend to be concentrated in living
organisms. The highly chlerinated PCB's are retained in animals' bodies longer and seem to delay the excretion of
lower chlorinated PCB's. They have become widely dispersed in the world-wide environment and in the food-chain
since their introduction in 1929. They are now recognized internationally to be a major environmental pollutant, their

persistence causing serious ecological damage via water pollution. Consequently loss of PCBs to the environment is to
be absolutely avoided.

Physical State: Liquid Boiling Point: 325 °C (617 °F) to 366 °C (691 °F)
Vapor Pressure (kPa): Negligible Freezing/Melting Point: -18.89 °C (-2.002 °F)
Formula Weight: 270 (average) Volatile Component (% Vol): Negligible
Specific Gravity (H20=1, at 4 °C): 1.30-1.39 at 25 °C Decomposition Temperature (°C): 370-550

pH: Not applicable Water Solubility: 703 ppb

pH (1% Solution): Not applicable.

Section 10 - Stability and Reactivity .. ..

Stability/Polymerization/Conditions to Avoid: Product is considered stable, Hazardous polymerization will not occur.
Very inert, chemically.
Storage Incompatibilities: Avoid storage with oxidizers. Segregate from chlorine.

Section 11 - Toxicological Information

No relevant toxicological data found at time of research.
See RTECS TQ1356000, for additional data.

Section 12 - Ecological Information -

Envirenmental Fate: Current evidence suggests that the major source of release to the environment may be an
environmental cycling process of material previously introduced into the environment; this cycling process involves
volatilization from ground surfaces (water, soil) into the atmosphere with subsequent removal from the atmosphere via
wet/dry deposition and then revolatilization. It is a mixture of different congeners of chlorobiphenyl and the relative
importance of the environmental fate mechanisms generally depends on the degree of chlorination. In general, the
persistence of the PCB congeners incrgases with an increase in the degree of chlorination. Screening studies have
shown that it is biodegraded slowly. Although biodegradation may occur slowly in the environment, no other
degradation mechanisms have been shown to be important in natural water and soil systems; therefore, biodegradation
may be the ultimate degradation process in water and soil. The PCB composition of the biodegraded Aroclor is
different from the original Aroclor. If released to soil, the PCB congeners will become tightly adsorbed to the soit
particles. Although the volatilization rate may be low from soil surfaces, the total loss by volatilization over time may
be significant because of persistence and stability. Enrichment of the low Cl PCBs occurs in the vapor phase relative to
the original The residue will be enriched in the PCBs containing high Cl content. If released to water, adsorption to
sediment and suspended matter will be an important fate process. Although adsorption can immobilize it for relatively
long periods of time, eventual resolution into the water column has been shown to occur. The PCB composition in
water will be enriched in the lower chlorinated PCBs because of their greater water solubility, and the least water
soluble PCBs (highest Ct content) will remain adsorbed. In the absence of adsorption, it volatilizes relatively rapidly
from water. However, strong PCB adsorption to sediment significantly competes with volatilization which may have a
half-life of 2-7 vears in typical bodies of water. Although the resulting volatilization rate may be low, the total loss by
volatilization over time may be significant because of persistence and stability. It has been shown to bioconcentrate
significantly in aquatic organisms. If released to the atmosphere, the PCB congeners will exist primarily in the vapor-
phase with enrichment of the most volatile PCBs although a relatively small percentage will partition to the particulate
phase. The dominant atmospheric transformation process for these congeners is probably the vapor-phase reaction
with hydroxyl radicals which has estimated half-lives ranging from 27.8 days to 4.75 months. Physical removal from
the atmosphere, which is important environmentally due to chemical stability, is accomplished by wet and dry
deposition.

Ecotoxicity: LC,, Lepomis macrochirus (Bluegill) 54 ug/l/15 day /Conditions of bioassay not specified; LC;, Phasianus
colchicus (Ring-necked pheasant) oral 2,078 mg/kg diet (5 days on treated diet plus 3 days untreated); LC,, Gammarus
pseudolimnaeus (Scud) 10 ug/L/96 hr /Conditions of bioassay not specified; LC,, Ischnura verticalis (Damselfly) 400
ug/1/96 hr /Conditions of bioassay not specified; LD,, Mustela vison (Mink) ip 1.0 mg/kg; LD,, Colinus virginianus
(Northern bobwhite) oral 2,098 mg/kg diet; LC,, Oronectes nais (Crayfish) 30 ug/l/7 day /Conditions of bioassay not
spectfied

Henry's Law Constaat: 5 x10”

BCF: fathead minnow 2.74 x10°
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Octanol/Water Partition Coefficient: log K, =4.11
Soil Sorption Partition Coefficient: K, = 2240 to 1.5 x10°

__ Section 13 - Disposal Considerati

Disposal: Recycle wherever possible. Consult manufacturer for recycling options.
Follow applicable federal, state, and local regulations.
Due to their environmental persistence and potential health hazards, PCBs cannot be disposed of in landfills or
dumped at sea. The only environmentally acceptable method for the disposal of PCBs is by high temperature
incineration.
All wastes and residues containing PCB's (e. g. , wiping cloths, absorbent material, used disposable protective gloves,
contaminated clothing, etc. } should be collected, placed in proper containers, labelled and disposed of in accordance
with applicable regulations.

- Section 14 - Transport Informatio

DOT Hazardous Materials Table Data (49 CFR 172.101):

Note: This material has multiple possible HMT entries. Choose the appropriate one based on state and condition of
specific material when shipped.

Shipping Name and Description: Polychlorinated biphenyls, liquid

ID: UN2315

Hazard Class: 9 - Miscellaneous hazardous material

Packing Group: II - Medium Danger

Symbols:

Label Codes: 9 - Class 9

Special Provisions: 9, 81, 140, IB3, T4, TP1

Packaging: Exceptions: 155 Non-bulk: 202 Bulk: 241

Quantity Limitations: Passenger aircraft/rail: 100 L Cargo aircraft only: 220 L

Vessel Stowage: Location: A Other: 95
Shipping Name and Description: Polychlorinated biphenyls, solid
ID: UN2315

Hazard Class: 9 - Miscellaneous hazardous material

Packing Group: II - Medium Danger

Symbols:

Label Codes: 9 - Class 9

Special Provisions: 9, 81, 140, IB7

Packaging: Exceptions: 155 Non-bulk: 212 Bulk: 240

Quantity Limitations: Passenger aircraft/rail: 100 kg  Cargo aircraft only: 200 kg
Vessel Stowage: Location: A Other:

Section 15 - Regulatory Information

EPA Regulations:
RCRA 40 CFR: Not listed
CERCLA 40 CFR 302.4: Listed per CWA Section 311(b}4), per CWA Section 307(a) 1 1b (0.454 kg)
SARA 40 CFR 372.65: Listed as Compound
SARA EHS 40 CFR 355: Not listed
TSCA: Not listed

. Section 16 - Other Information . .

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for
apptlication to the purchaser’s intended purpose or for consequences of its use.
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Product. Acetylene P-4559-1 Date: August 2004

Praxair Material Safety Data Sheet

1. Chemical Product and Company Identification

Product Name: Acetylene, dissolved (MSDS No. Trade Name: Acetylene
P-455%-1)
Chemical Name: Acetylene Synenyms: Acetylen, ethine, ethyne,
narcylene
Formula: C;H; Chemical Family: Alkyne
Telephone: Emergencies: 1-800-645-4633* |Company Name: Praxair, Inc.
CHEMTREC: 1-800-424-9300* 39 Old Ridgebury Road
Routine: 1-800-PRAXAIR Danbury, CT 06810-5113

* Call emergency numbers 24 hours a day only for spills, leaks, fire, exposure, or accidents involving this
product. For routine information, contact your supplier, Praxair sales representative, or cail
1-800-PRAXAIR (1-800-772-9247).

2. Composition/Information on Ingredients

This section covers materials of manufacture only. See sections 3, 8, 10, 11, 15, and 16 for
| information on by-products generated during use, especially use in welding and cutting,
See section 16 for important information about mixtures.

CAS CONCEN-
INGREDIENT INUMBER |TRATION |OSHAPEL ACGIH TLV-TWA (2004)*
Acetylene 74-86-2 >99%* None currently established |Simple asphyxiant

* The symbol > means "grealer than.”
** Acelylene cylinders are filfed with a porous material containing acetone (CAS 67-64-1) into
which the acetylene is dissolved. ACGIH (2004) has established a TLV-TWA of 500 ppm for
| acetone and a STEL of 750 ppm. OSHA PEL, 1000 ppm, 2400 mgim®.

3. Hazards 1dentification

EMERGENCY OVERVIEW

DANGER! Flammable gas under pressure.
Can form explosive mixtures with air.
| Fusible plugs in top, bottom, or valve melt at 208-224°F (98-107°C).
Do not discharge at pressures above 15 psig (103 kPa).
May cause dizziness and drowsiness.
Self-contained breathing apparatus may be required by rescue workers.
Odor: Garlic-like
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Product: Acetylene P-4559-1 Date: August 2004

THRESHOLD LIMIT VALUE: TLV-TWA, simple asphyxiant (ACGIH, 2004). See section 2 for
solvent TLVs; section 16 for mere information on welding hazards. TLV-TWAs should be used as a
guide in the control of health hazards and not as fine lines between safe and dangerous concentrations.
EFFECTS OF A SINGLE (ACUTE) OVEREXPOSURE:

INHALATION-Asphyxiant. Effects are due to lack of oxygen. Moderate concentrations may cause
headache, drowsiness, dizziness, excitation, excess salivation, nausea, vomiting, and
unconsciousness. The vapor from a liquid release may also cause incoordination and abdominal pain.
Effects may be delayed. Lack of oxygen can kill.

SKIN CONTACT-No harm expected from vapor. Liquid (acetone) may cause frostbite.

SWALLOWING-An unlikely route of exposure, but frostbite of the lips and mouth may result from
contact with the liquid. If swallowed, the liquid may cause nausea.

EYE CONTACT-Vapor containing acetone may irritate the eyes. Liquid may irritate and cause
frostbite,

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: No harm expected.
OTHER EFFECTS OF OVEREXPOSURE: Asphyxiant. Lack of oxygen can kill.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: The toxicology and the
physical and chemical properties of this product suggest that overexposure is unlikely to aggravate
existing medical conditions,

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAZARD EVALUATION: None known.

CARCINOGENICITY: This product is not listed by NTP, OSHA, or FARC.

4, First Aid Measures

INHALATION: Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
qualified personnel may give oxygen. Call a physician.

SKIN CONTACT: For exposure to liquid, immediately warm frostbite area with warm water not to
exceed 105°F (41°C). In case of massive exposure, remove contaminated clothing while showering with
warm water. Call a physician.

SWALLOWING: If liquid is swallowed, do not induce vomiting. Call a physician.

EYE CONTACT: In case of splash contamination, immediately flush eyes thoroughly with warm water
for at least 15 minutes. Hold the eyelids open and away from the eyeballs to ensure that all surfaces are
flushed thoroughly. Urgently seek the advice of a physician, preferably an ophthalmologist.

NOTES TO PHYSICIAN: Aspirated acetone may cause severe lung damage. If a large quantity
of material has been swallowed, stomach contents should be evacuated quickly in a manner that
avoids aspiration. Otherwise, there is no specific antidote. Treatment of overexposure should be
directed at the control of symptoms and the clinical condition of the patient.
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5. Fire Fighting Measures

FLASH POINT 0°F (-17.8°C) AUTOIGNITION 981°F (305°C) at 1 atm
(test method) TEMPERATURE
FLAMMABLE LIMITS LOWER 25% UPPER 100%

IN AIR, % by volume

EXTINGUISHING MEDIA: See the following paragraphs. See CGA Pamphlet SB-4, Handling
Acetylene Cylinders in Fire Situations, listed in section 16, for further information.

SPECIAL FIRE FIGHTING PROCEDURES: DANGER! Flammable gas under pressure.
Evacuate all personnel from danger area. Immediately cool cylinders with water spray from maximum
distance taking care not to extinguish flames. If flames are accidentally extinguished, explosive re-
ignition may occur. Use self-contained breathing apparatus. Remove ignition sources if without risk. Stop
flow of gas if without risk while continuing cooling water spray. Remove all cylinders from area of fire if
without risk. Allow fire to burn out. On-site fire brigades must comply with OSHA 29 CFR 1910.156.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Extremely flammable gas. Forms explosive
mixtures with air and oxidizing agents. Heat of fire can build pressure in cylinder and cause it to rupture.
Acetylene cylinders are provided with pressure relief devices designed to vent contents when exposed to
elevated temperature. No part of a cylinder should be subjected to a temperature higher than 125°F
(52°C).

If venting or leaking acetylene catches fire, do not extinguish flames. Flammable vapors may spread from
leak, creating an explosive reignition hazard. Vapors can be ignited by pilot lights, other flames,
smoking, sparks, heaters, electrical equipment, static discharge, or other ignition sources at locations
distant from product handiing point. Explosive atmospheres may linger. Before entering area, especially
confined areas, check atmosphere with an approved explosion meter.

HAZARDOUS COMBUSTION PRODUCTS: Carbon monoxide, carbon dioxide

6. Accidental Release Measures

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: DANGER! Flammable
gas under pressure. Forms explosive mixtures with air. Immediately evacuate all personnel from danger
area. Use self-contained breathing apparatus where needed. Remove all sources of ignition if without
risk. Reduce vapors with fog or fine water spray. Shut off flow if without risk. Ventilate area or move
leaking cylinder to well-ventilated area. Flamimable gas may spread from leak. Before entering area,
especially confined areas, check atmosphere with an appropriate device.

WASTE DISPOSAL METHOD: Prevent waste from contaminating the surrounding environment.
Keep personnel away. Discard any product, residue, disposable container, or liner in an environmentally
acceptable manner, in full compliance with federal, state, and local regulations. If necessary, call your
local supplier for assistance.

7. Handling and Storage

PRECAUTIONS TO BE TAKEN IN STORAGE: Store and use with adequate ventilation. Separate
acetylene cylinders from oxygen and other oxidizers by at least 20 ft (6.1 m), or use a barricade of
noncombustible material. This barricade should be at least 5 ft (1.53 m) high and have a fire resistance
rating of at least % hour. Storage in excess of 2,500 cu ft (70.79 m’) is prohibited in buildings with other
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occupancies. Firmly secure cylinders upright to keep them from falling or being knocked over. Acetylene
cylinders designed to accept a valve protection cap must be provided with a cap. Screw cap firmly in
place by hand. Post “No Smoking or Open Flames” signs in storage and use areas. There must be no
sources of ignition. All electrical equipment in storage areas must be explosion-proof. Storage areas must
meet national electric codes for Class 1 hazardous areas. Store only where temperature will not exceed
125°F (52°C). Store full and empty cylinders separately. Use a first-in, first-out inventory system to
prevent storing full cylinders for long periods.

PRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylinders from damage. Use a suitable
hand truck to move cylinders; do not drag, roll, slide, or drop. All piped acetylene systems and associated
equipment must be grounded. Electrical equipment must be non-sparking or explosion-proof. Leak check
with soapy water; never use a flame. Never use copper piping for acetylene service; use only steel or
wrought iron. Open acetylene cylinder valves the minimum amount required for acceptable flow; this
will allow you to close valves as quickly as possible in an emergency. Do not open acetylene cylinder
valves more than 1Y turns. Never use acetylene at pressures exceeding 15 psig (103.5 kPa). Acetylene
cylinders are heavier than other cylinders because they are packed with a porous material and acetone.
Never attempt to lift a cylinder by its cap; the cap is intended solely o protect the valve. Never insert an
object (e.g., wrench, screwdriver, pry bar) into cap openings; doing so may damage the valve and cause a
leak. Use an adjustable strap wrench to remove over-tight or rusted caps. Open valve slowly. If valve is
hard to open, discontinue use and contact your supplier. For other precautions in using acetylene, see
section 16.

For additional information on storage and handling, refer to Compressed Gas Association (CGA)
pamphlet P-1, Safe Handling of Compressed Gases in Containers, available from the CGA. Refer to
section 16 for the address and phone number along with a list of other available publications.

8. Exposure Controls/Personal Protection

VENTILATION/ENGINEERING CONTROLS:

LOCAL EXHAUST-Use a local exhaust system, if necessary, to prevent oxygen deficiency and to
keep hazardous fumes and gases below applicable TLVs in the worker’s breathing zone.

MECHANICAL (general)-General exhaust ventilation may be acceptable if it can maintain an
adequate supply of air and keep hazardous fumes and gases below the applicable TLVs in the
worker’s breathing zone.

SPECIALNone

OTHER-None

RESPIRATORY PROTECTION: Use air-purifying or air-supplied respirators, as appropriate, where
local or general exhaust ventilation is inadequate. Adequate ventilation must keep worker exposure
below applicable TLVs for fumes, gases, and other by-products of welding with acetylene. See sections
3, 10, and 16 for details. An air-supplied respirator must be used in confined spaces. Respiratory
protection must conform to OSHA rules as specified in 29 CFR 1910.134. Select per OSHA 29 CFR
1910.134 and ANSI Z88.2.

SKIN PROTECTION: Wear work gloves when handling cylinders; welding gloves for welding and
cutting.

EYE PROTECTION: Wear goggles with filter lenses selected as per ANSI Z49.1. Provide protective
screens and goggles, if necessary, to protect others. Select as per OSHA 29 CFR 1910.33. For welding,
see section 16.
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OTHER PROTECTIVE EQUIPMENT: Metatarsal shoes for cylinder handling. Select in accordance
with OSHA 29 CFR 1910.132 and 1910.133. For welding, see section 16. Regardless of protective
equipment, never touch live electrical parts.

9. Physical and Chemical Properties

MOLECULAR WEIGHT: 26.04

SPECIFIC GRAVITY (Air = 1) at 32°F (0°C) and 1 atm: 0.906

GAS DENSITY at 32°F (0°C) and 1 atm: 0.07314 Ib/ft3 (1.1716 kg/m3)
VAPOR PRESSURE at 68°F (20°C): 649.6 psia (4479 kPa abs)*
SOLUBILITY IN WATER, volfvol at 32°F (0°C) and 1 atm: 1.7

PERCENT VOLATILES BY VOLUME: 100

BOILING POINT at 1 atm: -119.2°F (-84°C)

MELTING POINT: -113.35°F (-80.75°C)

APPEARANCE, ODOR, AND STATE: Colorless gas. Acetylene of 100% purity is odorless, but
commercial acetylene has a distinctive garlic-like odor.

*Maximum cylinder pressure: 250 psig { kPa) at 70°F (21.1°C)

10. Stability and Reactivity

STABILITY: DJUnstable* []stable

* Acetylene is stable as shipped. Avoid use at pressures above 15 psig (103 kPa).

INCOMPATIBILITY (materials to avoid): Copper, silver, mercury, or their alloys; oxidizing agents;
acids; halogens; moisture.

HAZARDOUS DECOMPOSITION PRODUCTS: Thermal decomposition or burning may produce
CO/CO,H,. The welding and cutting process may form reaction products such as carbon monoxide and
carbon dioxide. Other decomposition products of normal operation originate from the volatilization,
reaction, or oxidation of the material being worked.

HAZARDOQUS POLYMERIZATION: [[IMay Occur D Will Not Occur

CONDITIONS TO AVOID: Elevated temperature and pressure and/or the presence of a catalyst.

11. Toxicological Information

The welding process may generate hazardous fumes and gases. (See sections 3, 10, 15, and 16.)

12. Ecological Information

No adverse ecological effects expected. Acetylene does not contain any Class I or Class I ozone-
depleting chemicals. Acetylene is not listed as a marine pollutant by DOT.

13. Disposal Considerations

WASTE DISPOSAL METHOD: Do not attempt to dispose of residual or unused quantities. Return
cylinder to supplier.
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14. Transport Information

DOT/IMO SHIPPING NAME: Acetylene, dissolved

HAZARD CLASS: 2.1 |IDENT]FICATION NUMBER: UN 1001 IPRODUCT RQ: None

SHIPPING LABEL(s): FLAMMABLE GAS

PLACARD (when required): FLAMMABLE GAS

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure position, in a
well-ventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a vehicle can
present serious safety hazards.

Shipment of compressed gas cylinders that have been filled without the owner’s consent is a violation of
federal law [49 CFR 173.301(b)].

15. Regulatory Information

The following selected regulatory requirements may apply to this product. Not all such requirements are
identified. Users of this product are solely responsible for compliance with all applicable federal, state,
and local regulations.
U.S. FEDERAL REGULATIONS:
EPA (ENVIRONMENTAL PROTECTION AGENCY)
CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT OF 1980 (40 CFR Parts 117 and 302):
Reportable Quantity (RQ): None

SARA: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT:

SECTIONS 302/304: Require emergency pianning based on Threshold Planning Quantity
(TPQ) and release reporting based on Reportable Quantities (RQ) of Extremely Hazardous
Substances (EHS) (40 CFR Part 355);

TPQ: None

EHS RQ (40 CFR 355): None
SECTIONS 311/312: Require submission of MSDSs and reporting of chemical inventories
with identification of EPA hazard categories. The hazard categories for this product are as

follows:
IMMEDIATE: No PRESSURE: Yes
DELAYED: No REACTIVITY: Yes
FIRE: Yes
SECTION 313: Requires submission of annual reports of release of toxic chemicals that
appear in 40 CFR Part 372.

Acetylene does not require reporting under Section 313.

40 CFR 68: RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL RELEASE
PREVENTION: Requires development and implementation of risk management programs at
facilities that manufacture, use, store, or otherwise handle regulated substances in quantities that
exceed specified thresholds.

Acetylene is listed as a regulated substance in quantities of 10,000 Ib (4536 kg) or greater.
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TSCA: TOXIC SUBSTANCES CONTROL ACT: Acetylene is listed on the TSCA inventory.
OSHA: OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION:
29 CFR 1910.119: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOQUS

CHEMICALS: Requires facilities to develop a process safety management program based on
Threshold Quantities (TQ) of highly hazardous chemicals.

Acetylene is not listed in Appendix A as a highly hazardous chemical. However, any process
that involves a flammable gas on site in one location in quantities of 10,000 Ib (4536 kg) or
greater is covered under this regulation unless the gas is used as a fuel.
STATE REGULATIONS:
CALIFORNIA: Acetylene is not listed by California under the SAFE DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).

WARNING: The combustion of acetylene produces carbon monoxide—a chemical known to
the State of California to cause birth defects or other reproductive harm.

(California Health and Safety Code §25249.5 et seq.)

PENNSYLVANIA: Acetylene is subject to the PENNSYLVANIA WORKER AND COMMUNITY
RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).

16. Other Information

] Be sure to read and understand all labels and instructions supplied with all containers of this product.

ADDITIONAL SAFETY AND HEALTH HAZARDS: Using acetylene in welding and cutting may
create additional hazards.

Read and understand the manufacturer’s instructions and the precautionary labels on the products used in
welding and cutting. Ask your welding products supplier for a copy of Praxair’s free safety booklet, P-
2035, Precautions and Safe Practices for Gas Welding, Cutting, and Heating, and for other
manufacturers’ safety publications. For a detailed treatment, get ANSI Z49.1, Safety in Welding, Cutting,
and Allied Processes, published by the American Welding Society (AWS), or see OSHA’s Web site at
http://www.osha-sle.gov/SLTC/weldingeuttingbrazing/. Order AWS documents from Global Engineering
Documents, 15 Inverness Way East, Englewood, CO 80112-5710, http://global.ihs.com/

FUMES AND GASES can be dangerous to your health and may cause serious lung disease.

* Keep your head out of fumes. Do not breathe fames and gases. Use enough ventilation,
local exhaust, or both to keep fumes and gases from your breathing zone and the general
area, Short-ternt overexposure te fumes may cause dizziness; nausea; and dryness or
irritation of the nose, throat, and eyes; or may cause other similar discomfort.

Fumes and gases cannot be classified simply. The amount and type depend on the metal being

worked and the process, procedure, equipment, and supplies used. Possible dangerous materials may
| be found in fluxes and other materials. Get an MSDS for every material you use.

* Contaminants in the air may add to the hazard of fumes and gases.

Metal coatings such as paint, plating, or galvanizing may generate harmful fumes when heated.

Residues from cleaning materials may also be harmful.

*  Avoid arc operations on parts with phosphate residues (anti-rust, cleaning preparations)—
highly toxic phosphine may be produced.
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To find the quantity and content of fumes and gases, take air samples. By analyzing these samples,
you can find out what respiratory protection you need. One recommended sampling method is to take
air from inside the worker’s helmet or from the worker’s breathing zone. See AWS F1.1, Methods for
Sampling Airborne Particulates Generated by Welding and Allied Processes, available from the
AWS,

NOTES TO PHYSICIAN:

Acute: Gases, fumes, and dusts may cause irritation to the eyes, lungs, nose, and throat. Some
toxic gases associated with welding and related processes may cause pulmonary edema,
asphyxiation, and death. Acute overexposure may include signs and symptoms such as watery
eyes, nose and throat irritation, headache, dizziness, difficulty breathing, frequent coughing, or
chest pains.

Chronic: Protracted inhalation of air contaminants may lead to their accumulation in the lungs,
a condition that may be seen as dense areas on chest x-rays. The severity of change is
proportional to the length of exposure. The changes seen are not necessarily associated with
symptoms or signs of reduced lung function or disease. In addition, the changes on x-rays may
be caused by non-work-related factors such as smoking, etc.

PROTECTIVE CLOTHING AND EQUIPMENT FOR WELDING OPERATIONS:
PROTECTIVE GLOVES: Wear welding gloves.

EYE PROTECTION: Wear a helmet or use a face shield with a filter lens. Select lens per
ANSI Z49.1. Provide protective screens and flash goggles if needed to protect others; select per
OSHA 29 CFR 1910.133.

OTHER PROTECTIVE EQUIPMENT: Wear hand, head, and body protection. (See ANSI
Z49.1.) Worn as needed, these help prevent injury from radiation, sparks, and electrical shock.
Minimum protection includes welder’s gloves and a face shield. For added protection consider arm
protectors, aprons, hats, shoulder protection, and dark, substantial clothing.

OTHER HAZARDOUS CONDITIONS OF HANDLING, STORAGE, AND USE: Flammable gas
under pressure. Use piping and equipment adequately designed to withstand pressures to be
encountered. Acetylene systems should be installed only by persons knowledgeable of the unique
properties of acetylene and trained and experienced in such installation. Ares and sparks can ignite
combustible materials. Prevent fires. For more information, get NFPA 51B, Standard for Fire
Prevention During Welding, Cutting, and Other Hotwork, published by the National Fire Protection
Association. Keep away from heat, sparks, and open flame. Use only spark-proof tools and explosion-
proof equipment. In choosing tools and equipment, avoid materials incompatible with acetylene,
Copper, silver, and mercury; their salts, compounds, and high-concentration alloys can form explosive
compounds with acetylene. Brass containing less than 65% copper and certain nickel alloys are generally
acceptable for use in acetylene service but may not be adequate if high corrosion or excess moisture is
present. Gas can cause rapid suffocation due to oxygen deficiency. Store and use with adequate
ventilation. Close valve after each use; keep closed even when empty. Do not strike an arc on the
cylinder, The defect produced by an arc burn could lead to cylinder rupture. Never work on a
pressurized system. 1f there is a leak, close the cylinder valve. Blow the system down in a safe and
environmentally sound manner in compliance with all federal, state, and local laws; then repair the leak.
Never place a compressed gas cylinder where it may become part of an electrical circuit. When using
compressed gases in and around electric welding applications, never ground the cylinders. Grounding
exposes the cylinders to damage by the electric welding arc.
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MIXTURES: When you mix two or more gases or liquefied gases, you can create additional,
unexpected hazards. Obtain and evaluate the safety information for each component before you produce
the mixture. Consult an industrial hygienist or other trained person when you evaluate the end product.
Remember, gases and liquids have properties that can cause serious injury or death.

HAZARD RATING SYSTEMS:

NFPA RATINGS: HMIS RATINGS:
HEALTH =0 HEALTH =2
FLAMMABILITY =4 FLAMMABILITY =4
INSTABILITY =2 PHYSICAL HAZARD =2
SPECIAL = None

STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA:
THREADED: The CGA-510 connection is standard for cylinders of
greater than 50 cu ft (1.42 m’) capacity. See CGA
Pamphlet V-1 for other, hmited-standard connections,
PIN-INDEXED YOKE: - Not applicable

ULTRA-HIGH-INTEGRITY CONNECTION: Not applicable

Use the proper CGA connections. DO NOT USE ADAPTERS. Additicnal limited-standard
connections may apply. See CGA pamphlet V-1 listed below.

Ask your supplier about free Praxair safety literature as referred to in this MSDS and on the label for this
product. Further information about this product can be found in the following pamphlets published by the
Compressed Gas Association, Inc. (CGA), 4221 Walney Road, 5w Floor, Chantilly, VA 20151-2923,
Telephone (703) 788-2700, http://www.cganet.com/Publication.asp.

G-1.1 Commodity Specification for Acetylene

G-1 Acetylene

P-1 Safe Handling of Compressed Gases in Containers

SsSB4 Handling Acetylene Cylinders in Fire Situations

SB-8 Use of Oxy-Fuel Gas Welding and Cutting Apparatus

V-1 Compressed Gas Cylinder Valve Inlet and Outlet Connections
— Handbook of Compressed Gases, Fourth Edition
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Praxair asks users of this product to study this MSDS and become aware of product hazards and safety
information. To promote safe use of this product, 2 user should {1) notify employees, agents, and
contractors of the information in this MSDS and of any other known product hazards and safety
information, (2) furnish this information to each purchaser of the product, and (3) ask each purchaser to
notify its employees and customers of the product hazards and safety information.

]
The opinions expressed herein are those of qualified experts within Praxair, Inc. We
believe that the information contained herein is current as of the date of this Material
Safety Data Sheet. Since the use of this information and the conditicns of use of the
product are not within the control of Praxair, Inc., it is the user's obligation to

determine the conditions of safe use of the product.

Praxair MSDSs are furnished on sale or delivery by Praxair or the independent distributors and suppliers
who package and sell our products. To obtain current Praxair MSDSs for these products, contact your
| Praxair sales representative or local distributor or supplier, or download from www.praxair.com. If you
have questions regarding Praxair MSDSs, would like the form number and date of the latest MSDS, or
would like the names of the Praxair suppliers in your area, phone or write the Praxair Call Center (Phone:
| 1-800-PRAXAIR; Address: Praxair Call Center, Praxair, Inc., PO Box 44, Tonawanda, NY 14151-0044).

Praxair and the Flowing Airstream design are trademarks or registered trademarks of
Praxair Technology, Inc. in the United States and other countries,

e Praxair, Inc.
ff::gpmlk 39 Old Ridgebury Road
s ® Danbury, CT 068105113
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Praxair Material Safety Data Sheet

1. Chemical Product and Company Identification

Product Name: Oxygen, compressed (MSDS No. P-4638-F) |Trade Name: Oxygen, MediPure™ Qxygen
Chemical Name: Oxygen Synonyms: Dioxygen
Formula: O, Chemical Family: Permanent gas
Telephone: Emergencies: 1-800-645-4633* Company Name: Praxair, Inc.
CHEMTREC: 1-800-424-9300* 39 Old Ridgebury Road
Routine: 1-800-PRAXAIR Danbury, CT 06810-5113

* Call emergency numbers 24 hours a day only for spills, leaks, fire, exposure, or accidents involving ihis

product. For routine information, contact your supplier, Praxair sales representative, or call
1-800-PRAXAIR (1-800-772-9247).

2. Composition/Information on Ingredients

This section covers materials of manufacture only. See sections 3, 8, 10, 11, 15, and 16 for
information on by-products generated during use, especially use in welding and cutting. See section
16 for important information about mixtures.

CAS CONCEN-
INGREDIENT |NUMBER |[TRATION |OSHA PEL ACGIH TLV-TWA (2004)
Oxygen |7782-44-7 I>99%* INone currently established |None currently established

*The symbol > means “greater than.”

3. Hazards Identification

EMERGENCY OVERVIEW

WARNING! High-pressure, oxidizing gas.
Vigorously accelerates combustion.
Self-contained breathing apparatus may be required by rescue workers.
Odor: None

THRESHOLD LIMIT VALUE: None currently established (ACGIH, 2004). Hazardous fumes may be
generated during welding with this product. See section 16 for more information on welding hazards.
TLV-TWAs should be used as a guide in the control of health hazards and not as fine lines between safe
and dangerous concentrations.

EFFECTS OF A SINGLE (ACUTE) OVEREXPOSURE:

INHALATION-Breathing 80% or more oxygen at atmospheric pressure for more than a few hours
may cause nasal stuffiness, cough, sore throat, chest pain, and breathing difficulty. Breathing oxygen
at higher pressure increases the likelihood of adverse effects within a shorter time period. Breathing
pure oxygen under pressure may cause lung damage and also Central Nervous System (CNS) effects
resulting in dizziness, poor coordination, tingling sensation, visual and hearing disturbances, muscular

Copyright © 1978, 1985, 1992, 1997, 2003-2004, Praxair Technology, Inc. Page 1of 8

All rights reserved.
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twitching, unconsciousness, and convuisions. Breathing oxygen under pressure may cause
prolongation of adaptation to darkness and reduced peripheral vision.

SKIN CONTACT-No harm expected.
SWALLOWING-This product is a gas at normal temperature and pressure.
EYE CONTACT-No harm expected.

EFFECTS OF REPEATED (CHRONIC) OVEREXPOSURE: No harm expected.
OTHER EFFECTS OF OVEREXPOSURE: See section 11, Toxicological Information.

MEDICAL CONDITIONS AGGRAVATED BY OVEREXPOSURE: See section 11, Toxicological
Information.

SIGNIFICANT LABORATORY DATA WITH POSSIBLE RELEVANCE TO HUMAN HEALTH
HAZARD EVALUATION: None known.

CARCINOGENICITY: Oxygen is not listed by NTP, OSHA, or IARC.

4. First Aid Measures

INHALATION: Immediately remove to fresh air. If not breathing, give artificial respiration. Keep
victim warm and at rest. Call a physician. Advise the physician that the victim has been exposed to a high
concentration of oxygen.

SKIN CONTACT: Wash with soap and water; seek medical attention if discomfort persists.
SWALLOWING: This product is a gas at normal temperature and pressure.

EYE CONTACT: Flush eyes thoroughly with water. Hold the eyelids open and away from the eyeballs
to ensure that all surfaces are flushed thoroughly. Get medical attention if discomfort persists.

NOTES TO PHYSICIAN: Supportive treatment should include immediate sedation, anti-convulsive
therapy if needed, and rest. See section 11, Toxicological Information.

5. Fire Fighting Measures

FLASH POINT (test method): Not applicable

AUTOIGNITION TEMPERATURE: Not applicable
FLAMMABLE LIMITS IN AIR, % by volume: |LOWER: Not applicable |[UPPER: Not applicable

EXTINGUISHING MEDIA: Vigorously accelerates combustion. Use media appropriate for
surrounding fire. Water (e.g., safety shower) is the preferred extinguishing method for clothing fires.

SPECIAL FIRE FIGHTING PROCEDURES: WARNING! High-pressure, oxidizing gas. Evacuate
all personnel from danger area. Immediately deluge cylinders with water from maximum distance unti
cool; then move them away from fire area if without risk. Self-contained breathing apparatus may be
required by rescue workers. On-site fire brigades must comply with OSHA 29 CFR 1910.156.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Oxidizing agent; vigorously accelerates
combustion. Contact with flammable materials may cause fire or explosion. Heat of fire can build
pressure in cylinder and cause it to rupture. Oxygen cylinders are equipped with a pressure relief device.
(Exceptions may exist where authorized by DOT.) No part of cylinder should be subjected to a
temperature higher than 125°F (52°C). Smoking, flames, and electric sparks in the presence of enriched
oxygen atmospheres are potential explosion hazards.

HAZARDOUS COMBUSTION PRODUCTS: Not applicable
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6. Accidental Release Measures

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: WARNING! High-
pressure, oxidizing gas. Shut off flow if without risk. Ventilate area or move cylinder to a well-
ventilated area. Remove all flammable materials from vicinity. Oxygen must never be permitted to strike
an oily surface, greasy clothes, or other combustible material.

WASTE DISPOSAL METHOD: Prevent waste from contaminating the surrounding environment.
Keep personnel away. Discard any product, residue, disposable container, or liner in an environmentally
acceptable manner, in full compliance with federal, state, and local regulations. If necessary, call your
local supplier for assistance.

7. Handling and Storage

PRECAUTIONS TO BE TAKEN IN STORAGE: Store and use with adequate ventilation, away from
oil, grease, and other hydrocarbons. Separate oxygen cylinders from flammables by at least 20 ft (6.1 m)
or use a barricade of noncombustible material. This barricade should be at least 5 ft (1.53 m) high and
have a fire resistance rating of at least %2 hour. Firmly secure cylinders upright to keep them from falling
or being knocked over. Screw valve protection cap firmly in place by hand. Store only where temperature
will not exceed 125°F {52°C). Store full and empty cylinders separately. Use a first-in, first-out inventory
system to prevent storing full cylinders for long periods.

PRECAUTIONS TO BE TAKEN IN HANDLING: Protect cylinders from damage. Use a suitable
hand truck to move cylinders; do not drag, roll, slide, or drop. Never attempt to lift a cylinder by its cap;
the cap is intended solely to protect the valve. Never insert an object (¢.g., wrench, screwdriver, pry bar)
into cap openings; doing so may damage the valve and cause a leak. Use an adjustable strap wrench to
remove over-tight or rusted caps. Open valve slowly. If valve is hard to open, discontinue use and contact
your supplier. Never apply flame or localized heat directly to any part of the cylinder. High temperatures
may damage the cylinder and could cause the pressure relief device to fail prematurely, venting the
cylinder contents. For other precautions in using this mixture, see section 16.

For further information on storage, handling, and use of this product, see NFPA 55, Standard for the
Storage, Use, and Handling of Compressed and Liquefied Gases in Portable Cylinders, published by the
National Fire Protection Association.

8. Exposure Controls/Personal Protection

VENTILATION/ENGINEERING CONTROLS:

LOCAL EXHAUST-Use a local exhaust system, if necessary, to prevent increased oxygen
concentration and, in welding, to keep hazardous fumes and gases below applicable TLVs in the
worker’s breathing zone.

MECHANICAL (general)-General exhaust ventilation may be acceptable if it can maintain a
supply of air that is not too rich in oxygen and, during welding, can keep hazardous fumes and gases
below applicable TLVs in the worker’s breathing zone.

SPECIAL-None

OTHER-None

RESPIRATORY PROTECTION: None required under normal use. However, air-supplied respirators
are required while working in confined spaces with this product. For welding, use air-purifying or air-
supplied respirators, as appropriate, where local or general exhaust ventilation is inadequate. Adequate
ventilation must keep worker exposure below applicable TLVs for fumes, gases, and other by-products of
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welding with oxygen. See sections 3, 10, and 16 for details. The respiratory protection used must conform
with OSHA rules as specified in 29 CFR 1910.134.

SKIN PROTECTION: Wear work gloves when handling cylinders; welding gloves for welding. Gloves
must be free of oil and prease.

EYE PROTECTION: Wear safety glasses when handling cylinders. For welding, wear goggles with
filter lens selected as per ANSI Z49.1. Provide protective screens and goggles, if necessary, to protect
others. Select as per OSHA 29 CFR 1910.33

OTHER PROTECTIVE EQUIPMENT: Metatarsal shoes for cylinder handling. Select in accordance
with OSHA 29 CFR 1910.132 and 1910.133. As needed for welding, wear hand, head, and body
protection to help prevent injury from radiation and sparks. (See ANSI Z49.1.) At a minimum, this
includes welder’s gloves and protective goggles, and may include arm protectors, aprons, hats, shoulder
protection, as well as substantial clothing. Regardless of protective equipment, never touch live electrical
parts.

9. Physical and Chemical Properties

MOLECULAR WEIGHT: 31.9988

SPECIFIC GRAVITY (Air = 1) at 70°F (21.1°C) and 1 atm: 1.105
SOLUBILITY IN WATER, volivol at 32°F (0°C): 0.0489

PERCENT VOLATILES BY VOLUME: 100

BOILING POINT at 1 atm: -297 4°F (-183°C)
FREEZING POINT at 1 atm: -361.1°F (-218.4°C)

APPEARANCE, ODOR, AND STATE: Colorless, odorless, tasteless gas at normal temperature
and pressure.

10. Stability and Reactivity

STABILITY: [} Unstable [X] Stable

INCOMPATIBILITY (materials to avoid); Combustible matenials, asphalt, flammable materials, especially
oils and greases. Oxygen reacts with many materials.

HAZARDOUS DECOMPOSITION PRODUCTS: None known.

HAZARDOUS POLYMERIZATION: [JMay Occur  [X] Will Not Occur
CONDITIONS TO AVOID: None known.

11. Texicological Information

The welding process may generate hazardous fumes and gases. (See sections 3, 10, 15, and 16.)

At atmospheric concentration and pressure, oxygen poses no toxicity hazards. At high concentrations,
newborn premature infants may suffer delayed retinal damage (retrolental fibroplasia) that can progress to
retinal detachment and blindness. Retinal damage may also occur in adults exposed to 100% oxygen for
extended periods (24 to 48 hours) or at pressures exceeding atmospheric pressure, particularly in
individuals whose retinal circulation has been previously compromised. Ali individuals exposed for long
periods to oxygen at high pressure and all who exhibit overt oxygen toxicity should have ophthalmologic
examinations.
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At two or more atmospheres, CNS toxicity occurs. Symptoms include nausea, vomiting, dizziness or
vertigo, muscle twitching, vision changes, and loss of consciousness and generalized seizures. At three
atmospheres, CNS toxicity occurs in less than two hours; at six atmospheres, in only a few minutes.

Patients with chronic obstructive pulmonary disease retain carbon dioxide abnormally. If oxygen is
administered, raising their blood-oxygen concentration, their breathing becomes depressed, and retained
carbon dioxide rises to a dangerous level.

Animal studies suggest that the administration of certain drugs, including phenothiazine drugs and
chloroquine, increases the susceptibility to toxicity from oxygen at high concentrations or pressures.
Animal studies also indicate that vitamin E deficiency may increase susceptibility to oxygen toxicity.

Airway obstruction during high oxygen tension may cause alveolar collapse following absorption of the
oxygen. Similarly, occlusion of the eustachian tubes may cause retraction of the eardrum and obstruction
of the paranasal sinuses may produce vacuum-type headache.

12. Ecological Information

The atmosphere contains approximately 21% oxygen. No adverse ecological effects expected. Oxygen
does not contain any Class I or Class Il ozone-depleting chemicals. Oxygen is not listed as a marine
pollutant by DOT.

13. Disposal Considerations

WASTE DISPOSAL METHOD: Do not attempt to dispose of residual or unused quantities. Return
cylinder to supplier. For emergency disposal, secure cylinder in a well-ventilated area or outdoors; then
slowly discharge gas to the atmosphere.

14. Transport Information

DOT/IMO SHIPPING NAME:  Oxygen, compressed
HAZARD CLASS: 22 ]lDENTIFlCATlON NUMBER: UN 1072 |[PRODUCT RQ: None

SHIPPING LABEL(s): OXYGEN. An oxygen label may be used for domestic shipment in the United
States and Canada in place of the NONFLAMMABLE GAS and OXIDIZER labels
(49 CFR Part 172),

PLACARD (when required): NONFLAMMABLE GAS or OXYGEN

SPECIAL SHIPPING INFORMATION: Cylinders should be transported in a secure position, in a
well-ventilated vehicle. Cylinders transported in an enclosed, nonventilated compartment of a vehicle can
present serious safety hazards.

Shipment of compressed gas cylinders that have been filled without the owner’s consent is a violation of
federal law [49 CFR 173.301(b)].
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15. Regulatory Information

The following selected regulatory requirements may apply to this product. Not ail such requirements are
identified. Users of this product are solely respensible for comptiance with all applicable federal, state,
and local regulations.
U.S. FEDERAL REGULATIONS:

EPA (ENVIRONMENTAL PROTECTION AGENCY)

CERCLA: COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND
LIABILITY ACT OF 1980 (40 CFR Parts 117 and 302):

Reportable Quantity (RQ): None
SARA: SUPERFUND AMENDMENT AND REAUTHORIZATION ACT:

SECTIONS 302/304: Require emergency planning based on Threshold Planning Quantity
(TPQ) and release reporting based on Reportable Quantities (RQ) of Extremely Hazardous
Substances (EHS) (40 CFR Part 355):

TPQ: None

EHS RQ: None
SECTIONS 311/312: Require submission of MSDSs and reporting of chemical inventories
with identification of EPA hazard categories. The hazard categories for this product are as

follows:
IMMEDIATE: No PRESSURE: Yes
DELAYED: No REACTIVITY: No
FIRE: Yes
SECTION 313: Requires submission of annual reports of release of toxic chemicals that
appear in 40 CFR Part 372.

Oxygen does not require reporting under Section 313.

40 CFR 68: RISK MANAGEMENT PROGRAM FOR CHEMICAL ACCIDENTAL
RELEASE PREVENTION: Requires development and implementation of risk management
programs at facilities that manufacture, use, store, or otherwise handle regulated substances in
quantities that exceed specified thresholds.

Oxygen is not listed as a regulated substance,
TSCA: TOXIC SUBSTANCES CONTROL ACT: Oxygen is listed on the TSCA inventory.
OSHA: OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION:

29 CFR 1910.119: PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS: Requires facilities to develop a process safety management program based on
Threshold Quantities (TQ) of highly hazardous chemicals.

Oxygen is not listed in Appendix A as a highly hazardous chemical.

STATE REGULATIONS:

CALIFORNIA: Oxygen is not listed by California under the SAFE DRINKING WATER AND
TOXIC ENFORCEMENT ACT OF 1986 (Proposition 65).

PENNSYLVANIA: Oxygen is subject to the PENNSYLVANIA WORKER AND COMMUNITY
RIGHT-TO-KNOW ACT (35 P.S. Sections 7301-7320).
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16. Other Information

Be sure to read and understand all labels and instructions supplied with all containers of this product.

WARNING: Medical grades of oxygen are subject to strict federal regulations and are for use only
under the control of a licensed physician or clinician familiar. with the product and its hazards.

ADDITIONAL SAFETY AND HEALTH HAZARDS: High-pressure, oxidizing gas. Clean all
gauges, valves, regulators, piping, and equipment to be used in oxygen service in accordance with CGA
pamphlet G-4.1. Keep cylinders and their valves free of oil and grease. Use piping and equipment
adequately designed to withstand pressures to be encountered. Close cylinder valve after each use; keep
closed even when empty. Never use oxygen as a substitute for compressed air. Never use an oxygen jet
for cleaning purposes of any sort, especially for clothing. Oxygen increases the likelihood of an engulfing
fire. Never work on a pressurized system. If a leak occurs, close the cylinder valve. Blow the system
down in a safe and environmentally sound manner in compliance with all federa), state, and local laws;
then repair the leak. Never place a compressed gas cylinder where it may become part of an electrical
circuit,

Personnel who have been exposed to high concentrations of oxygen should stay in a well-ventilated or
open area before going into a confined space or near an ignition source.

SPECIAL PRECAUTIONS: Use in welding and cutting. Read and understand the manufacturer’s
instructions and the precautionary label on the product. Ask your welding products supplier for a copy of
Praxair’s free safety booklet, P-2035, Precautions and Safe Practices for Gas Welding, Cutting, and
heating, and for other manufacturers’ safety publications. For a detailed treatment, get ANSI Z49.1,
Safety in Welding, Cutting, and Allied Processes, published by the American Welding Society (AWS),
550 N.W. Le Jeune Rd., Miami, FL 33126, http://www.aws.org/, or see OSHA’s Web site at

http://www .osha-slc.gov/SLTC/weldingcuttingbrazing/. Order AWS documents from Global Engineering
Documents, 15 Inverness Way East, Englewood, CO 80112-5710, http://global.ihs.com/.

Ares and sparks can ignite combustible materials. Prevent fires. Refer to NFPA 51B, Cutting and
Welding Processes. Do not strike an arc on the cylinder. The defect produced by an arc burn could lead
to cylinder rupture.

MIXTURES: When you mix two or more gases or liquefied gases, you can create additional,
unexpected hazards. Obtain and evaluate the safety information for each component before you produce
the mixture. Consult an industrial hygienist or other trained person when ycu evaluate the end product.
Remember, gases and liquids have properties that can cause serious injury or death.

HAZARD RATING SYSTEMS:

NFPA RATINGS: HMIS RATINGS:
HEALTH =0 HEALTH =0
FLAMMABILITY =0 FLAMMABILITY ={
INSTABILITY =0 PHYSICAL HAZARD =3
SPECIAL = 0X (OXidizer)

Page 7 of 8




Product: Oxygen P-4638-F Date: September 2004

STANDARD VALVE CONNECTIONS FOR U.S. AND CANADA:

THREADED: 0-3000 psig CGA-540

3001-4000 psig CGA-577

4001-5500 psig  CGA-701
PIN-INDEXED YOKE: 0-3000 psig CGA-870 (Medical Use)
ULTRA-HIGH-INTEGRITY CONNECTION: 0-3000 psig CGA-714

Use the proper CGA connections. DO NOT USE ADAPTERS.

Ask your supplier about free Praxair safety literature as referred to in this MSDS and on the label for this
product. Further information about this product can be found in the following pamphlets published by the
Compressed Gas Association, Inc. (CGA), 4221 Walney Road, 5th Floor, Chantilly, VA 20151-2923,

| Telephone (703) 788-2700, http://www.cganet.com/Publication.asp.

AV-1 Safe Handling and Storage of Compressed Gases
AV-8 Characteristics and Safe Handling of Cryogenic Liquid and Gaseous Oxygen

G-4 Oxygen
G-4.1 Cleaning Equipment for Oxygen Service
P-1 Safe Handling of Compressed Gases in Containers
P-2 Characteristics and Safe Handling of Medical Gases
| P-39 Oxygen-Rich Atmospheres
SB-2 Oxygen-Deficient Atmospheres
SB-8 Use of Oxy-Fuel Gas Welding and Cutting Apparatus
V-1 Compressed (as Cylinder Valve Inlet and Qutlet Connections

- Handbook of Compressed Gases, Fourth Edition

Praxair asks users of this product to study this MSDS and become aware of product hazards and
safety information. To promote safe use of this product, a user should (1) notify employees, agents,
and contractors of the information in this MSDS and of any other known product hazards and safety
information, (2) furnish this information to each purchaser of the product, and (3) ask each purchaser
to notify its employees and customers of the product hazards and safety information.

The opinions expressed herein are those of qualified experts within Praxair, Inc. We
believe that the information contained herein is current as of the date of this Material
Safety Data Sheet. Since the use of this information and the conditions of use of the
product are not within the control of Praxair, Inc., it is the user's obligation to

determine the conditions of safe use of the Eroduct.

Praxair MSDSs are furnished on sale or delivery by Praxair or the independent distributors and suppliers
who package and sell our products. To obtain current Praxair MSDSs for these products, contact your
Praxair sales representative or local distributor or supplier, or download from www.praxair.com. If you
have questions regarding Praxair MSDSs, would like the form number and date of the latest MSDS, or
would like the names of the Praxair suppliers in your area, phone or write the Praxair Call Center (Phone:
1-800-PRAXAIR; Address: Praxair Call Center, Praxair, Inc., PO Box 44, Tonawanda, NY 14151-0044).

Praxair, the Flowing Airstream design, and Medipure are trademarks or registered trademarks of
Praxair Technology, Inc. in the United States and other countries.

:zZZ2PRAXAIR. 5 O Ridgebury Road

Danbury, CT 06810-5113

Ny
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Material Safety Data Sheet Collection Portland Cement

PORS5000
eniun | group inc.
1171 RiverFront Center, Amsterdam, NY 12010 Issue Date: 2004-12
(518) 842-4111 7 _ __:.
Section 1 - Chemical Product and Company Identification 54/59

Material Name: Portland Cement CAS Number: 65997-15-1

Chemical Formula: Unspecified or Variable

EINECS Number: 266-043-4

ACX Number: X1003349-5

Synonyms; Portland Cement; PORTLAND CEMENT; CEMENT; HYDRAULIC CEMENT; PORTLAND CEMENT

SILICATE
General Use: Hydraulic binder used for mixing concrete, concrete masonry, mortars and grouts; also 501l stabilization.

Section 2 - Composition / Information on ;Ihgrédie'nit_s

5 mg/m’ (respirable).

OSHA PEL Vacated 1989 Limits
TWA: 10 mg/m’; total. Other

TWA: 50 mppef; 15 mg/m3 (total);

Name CAS %
portland cement 65997-15-1 varies
OSHA PEL NIOSH REL DFG (Germany) MAK

TWA: 5 mg/m’; measured as
inhalable fraction of the aerosol.

TWA: 10 mg/m’; total; TWA: §
mg/m?®; respirable.

IDLH Level
5000 mg/m’.

Values: respirable mg/m®; 5.

ACGIH TLV
TWA: 10 mg/ml; Value is for
particulate matter containing no
asbestos and <1% crystalline
silica.

Section 3 - Hazards Identification

@) Health

@ Flammability

2 3
Low Moderate High

Fire Diamond Min

ANSI Signal Word
Caution

% % % Y% Emergency Overview w7k
Gray powder; odorless. Irritating to eyes/skin/respiratory tract. Also causes (on contact with wet cement): comneal
edema, dermatitis, cracked skin. Chronic: bronchitis, dermatitis.

Potential Health Effects
Target Organs: respiratory system, skin, eyes
Primary Entry Routes: inhalation, ingestion, skin contact

Acute Effects
Inhalation: Generated dust may be highly discomforting if inhaled and may even cause in some cases, sensitization.

Respiratory sensitization may result in allergic/asthma like responses; from coughing and minor breathing difficulties
to bronchitis with wheezing, gasping.
Effects on lungs are significantly enhanced in the presence of respirable particles.

Eye: The solid/dust is highly discomforting, may be abrasive to the eyes and capable of causing a mild, temporary
redness of the conjunctiva (similar to wind-burn), temporary impairment of vision and/or other transient cye
damage/ulceratton.

a5 to the suitabilily of mformation herein for the purchaser’s
Gemum Group, Inc. extends no warrantics, makes no
of its use.

duction without the p
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bility. Although mswablc care has been hken in lhc paration of such inft
bility as to the 'y or bility of such inft for "" ion to the purchaser’s i purpose or for

Copyright © 2004 by Gcnlum Group. lnc Aty <
purposes are Ty t] 'S ]
and s no

P



2004-12 Portland Cement PORS5000

Skin: The dust is extremely discomforting to the skin and is capable of causing skin reactions which may lead to
dermatitis.
Handling wet cement can cause dermatitis. Cement when wet is quite alkaline and this alkali action on the skin
contributes strongly to cement contact dermalitis since it may cause drying and defatting of the skin which is
followed by hardening, cracking, lesions developing, possible infections of lesions and penetration by soluble salts.
Cement contact dermatitis {CCD) may occur when contact shows an allergic response, which may progress to
sensitization. Sensitization is due to soluble chromates (chromate compounds) present in trace amounts in some
cements, cement products. Soluble chromates readily penetrate intact skin.
Cement dermatitis can be characterized by fissures, eczematous rash, dystrophic nails, and dry skin; acute contact
with highly alkaline mixtures may cause localized necrosis.

Ingestion: Considered an unlikely route of entry in commercial/industrial environments.
The material is harmfu! if swallowed.
The dust is discomforting to the gastrointestinal tract.

Carcinogenicity: NTP - Not listed; IARC - Not listed; OSHA - Not listed; NIOSH - Not listed; ACGIH - Not histed;
EPA - Not listed; MAK - Not listed.

Chronic Effects: Cement eczema may be due to chromium in feed stocks or contamination from materials of
construction. Sensitization to chromium may be the leading cause of nickel and cobalt sensitivity and the high
alkalinity of cement is an important factor in cement dermatoses.

Repeated, protonged severe inhalation exposure may cause pulmonary edema and rarely, pulmonary fibrosis. Workers
may also suffer from dust-induced bronchitis with chronic bronchitis reported in 17% of a group occupationally
exposed to high dust levels,

Data suggests that occupational exposure to Portland cement dust may lead to a higher incidence of chronic respiratory
symptoms and a reduction of ventilatory capacity.

Section 4 - First Aid Measures

Inhalation: Remove to fresh air.
Encourage patient to blow nose to ensure clear breathing passages.
Ask patient to rinse mouth with water but to not drink water.
Seck immediate medical attention.
Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running water.
Ensure irrigation under eyelids by occasionally lifting the upper and lower lids.
Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be undertaken
by skilled personnel.
Skin Contact: Immediately remove all contaminated clothing, including footwear (after rinsing with water).
Wash affected areas thoroughly with water (and soap if available).
Seek medical attention in event of irritation.
Ingestion: Contact a Poison Control Center.
Do NOT induce vomiting. Give a glass of water.
After first aid, get appropriate in-plant, paramedic, or community medical support.
Note te Physicians: Treat symptomatically as for strong alkaline matenal.

Section 5 - Fire-Fighting' Measures

Flash Point: Noncombustible
Autoignition Temperature: Not applicable
LEL: Not applicable
UEL: Not applicable
Extinguishing Media: If small amounts are involved in a fire, there is no restriction on the
type of extinguisher. Otherwise, use LARGE AMOUNTS of water to absorb heat
generated.
General Fire Hazards/Hazardous Combustion Products: Noncombustible.
Not considered to be a significant fire risk; however, containers may burn.
Decomposes on heating and produces toxic fumes of caustic compounds.
Fire Incompatibility: No known incompatibility with normal range of industrial materials. Fire Diamond
Fire-Fighting Instructions: Contact fire department and tetl them location and nature of
hazard.
Wear breathing apparatus plus protective gloves for fire only. Prevent, by any means available, spitlage from
entering drains or waterways.
Use fire fighting procedures suitable for surrounding area.
Do not approach containers suspected to be hot.
Cool fire-exposed containers with water spray from a protected location.
If safe to do so, remove containers from path of fire.

Copyright © 20{d Genium Group, Inc. Any ial use or reproduction without the publisher’s permission is prohibited Pﬂge 2of4




2004-12 Portland Cement PORS000
Equipment should be thoroughly decontaminated after use.

Section 6 - Accidental Release Measures

Small Spills: Clean up all spills immediately. Avoid contact with skin and eyes.
Wear protective clothing, gloves, safety glasses and dust respirator.
Use dry clean-up procedures and avoid generating dust.
Vacuum up or sweep up. Place in clean drum then flush area with water.
Large Spills: Clear area of personnel and move upwind.
Use dry clean-up procedures. Avoid generating dust.
If inhalation risk of exposure exists, wear NIOSH-approved dust respirator.
Collect recoverable product into labeled containers for recycling.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage

Handling Precautions: Avoid generating and breathing dust. Limit alf unnecessary personal contact.
Wear protective clothing when risk of exposure occurs.
Use in a well-ventilated area. Atmosphere should be checked against exposure standards to ensure safe working
conditions are maintained.
Avoid contact with incompatible materials.
‘When handling, DO NOT eat, drink or smoke.
Always wash hands with soap and water after handling. -
Use good occupational work practices.
Observe manufacturer's storing and handling recommendations.
Recommended Storage Methods: Packaging as reccommended by manufacturer,
Check that containers are clearly labeled.
Metal pail or Paper bag with sealed plastic liner.
Multi-ply woven plastic or paper bag with sealed plastic liner.
Regulatory Requirements: Follow applicable OSHA regulations.

Section 8 - Exposure Controls / Personal Protection

Engineering Contrels: Use in a well-ventilated area.
If exposure to workplace dust is not controlled, respiratory protection is required; wear NIOSH-approved dust
respirator.
General exhaust is adequate under normal operating conditions.
If risk of overexposure exists, wear NIOSH-approved dust respirator.
Correct fit is essential to obtain adequate protection.
Personal Protective Clothing/Equipment:
Eyes: Safety glasses with side shields; or as required, chemical goggles.
Contact lenses pose a special hazard; soft lenses may absorb imtants and all lenses concentrate them.
Hands/Feet: Barrier cream and Wear chemical protective gloves, eg. PVC.
Wear safety footwear or safety gumboots, eg. Rubber.
Respiratory Protection:
Exposure Range >5 to 50 mg/m®: Air Purifying, Negative Pressure, Half Mask
Exposure Range >50 to 500 mg/m’: Air Purifying, Negative Pressure, Full Face
Exposure Range >500 to <5000 mg/m’: Supplied Air, Constant Flow/Pressure Demand, Full Face
Exposure Range 5000 to unlimited mg/m’: Self-contained Breathing Apparatus, Pressure Demand, Full Face
Cartridge Color: dust/mist filter (use P100 or consult supervisor for appropriate dust/mist filter)
Other: Overalls, Eyewash unit. Ensure there is ready access to a safety shower.

__ Section 9 - Physical and Chemical Properties

Appearance/General Info: Finely divided grey to off-white colored powder with no odor. Hardens after reaction with
water. A finely ground mixture of cement clinker and gypsum, surface area 300-300 m2/kg (Blaine Method).

Physical State: Divided solid Evaporation Rate: Not applicable

Vapor Pressure (kPa): Not applicable pH: alkaline

Vapor Density (Air=1): Not applicable Freezing/Melting Point: > 1200 °C (2192 °F)
Formula Weight: Not applicable. Decomposition Temperature (°C): Not applicable
Specific Gravity (H20=1, at 4 °C): 3.0-3.2 Water Solubility: Insoluble

Section 10 - Stability and Reactivity .~

Stability/Polymerization/Conditions to Aveid: Product is considered stable. Hazardous pelymerization will not occur.

Copytight © 2004 Genium Group, Inc. Any ia] use or reproduction without the publisher”s permissian is prohibited. Page 3of4



2004-12 Portland Cement

PORS5000

Sterage Incompatibilities: Segregate from strong oxidizers and strong acids.

Section 11 - Toxicological Information -

No relevant toxicological data found at time of research,
See RTECS VV 8770000, for additional dara.

- Section 12 - Ecological Information

Enrvironmental Fate: No data found.

Ecotoxicity: No data found.

* Section 13 - Disposal Considerations

Disposal: Recycle wherever possible or consult manufacturer for recycling options.
Follow applicabie federal, state, and local regulations.
Bury residue in an authorized landfill.
Recycle containers where possible, or dispose of in an authorized landfill.

Section 14 - Transport Information

DOT Hazardous Materials Table Data (49 CFR 172.101):
Shipping Name and Description: None

Section 15 - Regulatory Information

EPA Regulations:
RCRA 40 CFR;: Not listed
CERCLA 40 CFR 302.4: Not listed
SARA 40 CFR 372.65: Not listed
SARA EHS 40 CFR 355: Not listed
TSCA: Listed

Section 16 - Other Information

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Group, Inc. extends no
warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such information for

application to the purchaser’s intended purpose or for consequences of its use.

Copynight © 2004 Genium Greup, Inc. Any ial use or seproduction without the publisher’s permission is prohibited.
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Material Safety Data Sheet Collection Propane

Geniu M group inc. PRO2710

1171 RiverFront Center, Amsterdam, NY 12010 Issue Date: 2004-12
{518) 8B42-4111

'~ Section 1 - Chemical Product and Company Identification’  54/59

Material Name: Propane CAS Number: 74-98-6
Chemical Formula: C;H;

Structural Chemical Formula: CH;CH,CH;
EINECS Number: 200-827-9
ACX Number: X1003352-2
Synonyms: A-108; BOTTLED GAS; DIMETHYL METHANE; DIMETHYLMETHANE; HYDROCARBON
PROPELLANT A-108; N-PROPANE; PROPANE; PROPANE; PROPYL HYDRIDE; PROPYLDIHYDRIDE; R 290
General Use: A household and industrial fuel pas, sometimes mixed with butane.
An aerosol propellant. As a refrigerant (CARE 40}. In the manufacture of ethylene,

Section 2 - Composition / Information on Ingredients

Name CAS Yo

propane 74-98-6 >99
OSHA PEL NIOSH REL DFG (Germany) MAK
TWA: 1000 ppm; 1800 mg/m’. TWA: 1000 ppm, 1800 mg/m’. TWA: 1000 ppm; PEAK: 2000
ACGIH TLV IDLH Level ppm.

TWA: 2500 ppm. 2100 ppm (10% LEL).

Section 3 - Hazards Identification

Flammability
Toxicity [F25

Body Contact
Reactivity
Chronic

1 2 3 4
Fire Diamond Min Low Moderate High Extreme

ANSI Signal Word

Danger!

Flammable Comprassed
Gas

e %k % Emergency Overview ¥¥ 7oy¥ o ix
Colorless, odorless gas; may have additives to smell like rotten eggs. Iiritating to eyes/respiratory tract. Stored as a
compressed gas which can cause frostbite. Other Acute Effects: asphyxiation (reduced oxygen available for
breathing). Flammable.

Potential Health Effects
Target Organs: central nervous system (CNS)
Primary Entry Routes: inhalation
Acute Effects
Inhalation: The gas is a simple asphyxiant (precludes access to oxygen).
Material is highly volatile and may quickly form concentrated atmosphere in confined or unventilated area. Vapor is
heavier than air and may displace and replace air in breathing zone, acting as a simple asphyxiant. This may happen
with little warming of overexposure.
If present in sufficient concentration to reduce the oxygen level of inhaled air below 18%, symptoms such as rapid
respiration, mental dullness, lack of coordination, poor judgement, nausea and vomiting, and cyanosis may occur
even leading to unconsciousness and death.
Propane may be a narcotic in high concentrations.
Eye: The gas is non-irritating to the eyes.
The liquid is extremely discomforting to the eyes and may cause severe cold bums and is capable of causing severe
damage with loss of sight.

Copyﬂghl © 2004 by Genium Grmnp Im: Any 1l use or [ duction without the p her's permission is prohibited. Judg a5 to the suitability of information herein for the purchaser’s
ily the p ponsibility. Alt!mgh reasonable care kas been u.lten wn the p p of such i ion, Genium Group, Inc. exiends no warmanlies, makes no
Tepr , and s no ponsibilily as to the accuracy or suitability of such i for app om 10 the puechaser’s i ded purpose or for consequences ol its use.




2004-12 Propane PRO2710

Skin: The hquid is highly discomforting to the skin and may rapidly cause severe cold bums.
Vaporizing liquid causes rapid cooling and contact may cause cold bumns, frostbite.
Ignited gas may result in burns and the onset of shock.
Ingestion: Not normatly a risk due to extreme volatility of liquid.
Considered an unlikely route of entry in commercial/industrial environments.
Carcinogenicity: NTP - Not listed; IARC - Not listed; OSHA - Not histed; NIOSH - Not listed; ACGIH - Not listed;
EPA - Not listed; MAK - Not listed.
Chronic Effects: No data found.

" Section 4 - First Aid Measures

Inhalation: Remove to fresh air.
Lay patient down. Keep warm and rested.
If available, administer medical oxygen by trained personnel.
If breathing is shallow ot has stopped, ensure clear airway and apply resuscitation. Transport to hospital er docter,
without delay.

Eye Contact: Immediately hold the eyes open and flush continuously for at least 15 minutes with fresh running water.
Ensure irrigation under eyelids by occasionally lifting the upper and lower lids.

Transport to hospital or doctor without delay. Removal of contact lenses after an eye injury should only be undertaken
by skilled personnel.

Skin Contact: In case of cold burns {frost-bite): Bathe the affected area immediately in cold water for 10 to 15 minutes,
immersing if possible and without rubbing.

Do not apply hot water or radiant heat. Apply a clean, dry dressing.
Transport to hospital or doctor.

Ingestion: Contact a Poison Control Center. DO NOT induce vomiting. Observe the patient carefully. Never give liquid
to a person showing signs of being sleepy ot with reduced awareness; i.c. becoming unconscious. Give water (or milk)
to rinse out mouth. Then provide liquid stowly and as much as casualty can comfortably drink. Transport to hospital or
doctor without delay.

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

Note to Physicians: For acute or shori-lerm repeated exposures to petroleum distillates or related hydrocarbons:
1.Primary threat to life from pure petroleum distillate ingestion and/or inhalation is respiratory failure.
2.Patients should be quickly evaluated for signs of respiratory distress (e.g. cyanosis, tachypnea, intercostal retraction,
obtundation) and given oxygen. Patients with inadequate tidal volumes or poor arterial blood gases (pO, <50 mm Hg
or pCO, >50 mm Hg) should be intubated.
3.Arthythmias complicate some hydrocarbon ingestion and/or inhalation and electrocardiographic evidence of
myocardial injury has been reported; intravenous lines and cardiac monitors should be established in obviously
symptomatic patients. The lungs excrete inhaled solvents, so that hyperventilation improves clearance.

4.A chest x-ray should be taken immediately after stabilization of breathing and circulation to document aspiration and
detect the presence of pneumothorax.

5.Epinephrine (adrenalin) is not recommended for treatment of bronchospasm because of potential myocardial
sensitization to catecholamines.

Inhaled cardioselective bronchodilators (e.g. Alupent, Salbutamol) are the preferred agents, with aminophylline a
second choice.

6.Lavage is indicated in patients who require decontamination; ensure use of cuffed endotracheal tube in adult patients.
For frostbite from liguified petroleum gas: If part has not thawed, place in warm water bath (41-45 °C) for 15-60
minutes, until skin tumns pink or red. Analgesia will be necessary while thawing.

If there has been massive exposure, the general body temperature must be depressed, and the patient must be
immediately rewarmed, by whole-body immersion in a bath at the above temperature.

Shock may occur during rewarming.

Administer tetanus toxoid booster after hospitalization. Prophylactic antibiotics useful. May require anticoagulants and
oxXygen.

Copyright © 2004 Genium Group, Inc. Any ial use of reproduction without the publisher's ission is prohibited Page2 of 6




2004-12 Propane _ _ PRO2710
Section 5 - Fire-Fighting Measures - T

Flash Point: -104.444 °C Closed Cup
Autoignition Temperature: 450 °C
LEL: 2.1% v/v
UEL: 9.5% v/v
Extinguishing Media: Water spray or fog; dry chemical powder.
Carbon diexide,
General Fire Hazards/Hazardous Combustion Products: Flammable gas. Dangerous
hazard when exposed to heat or flame.
Liquid and vapor are highly flammable.
Severe vapor explosion hazard, when exposed to flame or spark.
Gas may form explosive mixtures with air over a wide area.
Emits toxic fumes of carbon monoxide {(CO) on combustion.
Other combustion products include, carbon dioxide (CO;).
Fire Incompatibility: Avoid reaction with oxidizing agents.
Fire-Fighting Instructions: Contact fire department and tell them location and nature of hazard.
May be violently or explosively reactive. Wear full body protective clothing with breathing apparatus. Prevent, by
any means available, spillage from entering drains or waterways. Consider evacuation.
Cool fire-exposed containers with water spray from a protected location.
Water spray or fog may be used 10 disperse vapor.
If safe to do so, stop flow of gas.
If flow of gas cannot be stopped, leave gas to burn.
Do not approach cylinders suspected to be hot.
If safe to do so, remove containers from path of fire.
Fight fire from a safe distance, with adeguate cover.

Fire Diamond

Section 6 - Accidental Release Measures

Small Spills: Avoid breathing vapor and any contact with liquid or gas. Protective equipment including respirator
should be used. Do NOT enter confined spaces where gas may have accumulated. Shut of all sources of possible
ignition and increase ventilation. Clear area of personnel. Stop leak only if safe to so do. Remove leaking cylinders to
safe place. Release pressure under safe controlled conditions by opening valve. Keep area clear of personnel until gas
has dispersed.

Large Spills:  Clear area of all unprotecied personnel and move upwind.

Contact fire department and advise them of the location and nature of hazard.
May be violently or explosively reactive.
Wear full body clothing with breathing apparatus.
Prevent by any means available, spillage from entering drains and waterways.
Consider evacuation,
Shut off all possible sources of ignition and increase ventilation.
No smoking or bare lights within area.
Use extreme caution to prevent violent reaction.
Stop leak only if safe to so do.
Water spray or fog may be used to disperse vapor.
Do NOT enter confined space where gas may have collected.
Keep area clear until gas has dispersed.
Regulatory Reqmrements Follow applicable OSHA regulations (29 CFR 1910.120).

“Section 7 - Handling and Storage

Handling Precautions: Avoid smoking, bare lights or ignition sources.
Avoid breathing vapors and contact with skin and eyes.
Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are
maintained.
Avoid sources of heat. Avoid physical damage to containers.
Wear protective clothing and gloves when handling containers.
Use in a well-ventilated area. Use spark-free tools when handling.
Keep containers securely sealed when not in use.
If possible, use outdoors.
Prevent concentration in hollows and sumps. DO NOT enter confined spaces until atmosphere has been checked.
Vapor may travel a considerable distance to source of ignition.
Transport containers on a trolley.

Copyright © 2004 Genium Group, Inc. Any commercial use of reproduction without the publisher’s permission is prohibited Page 3of6
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Use good occupational work practices.
DO NOT transfer gas from one cylinder te another,
Natural gases contain a contaminant, radon-222, a naturally occurring radioactive gas. During subsequent processing,
radon tends to concentrate in liquified petroleum streams and in product streams having similar boiling points.
Industry experience indicates that the commercial product may contain small amounts of radon-222 and its radioactive
decay products (radon daughters). The actual concentration of radon-222 and radioactive daughters in process
equipment (IE lines, filters, pumps and reactor units) may reach significant levels and produce potentially damaging
levels of gamma radiation. A potential extemal radiation hazard exists at or near any pipe, valve or vessel containing a
radon enriched stream or containing internal deposits of radioactive material. Field studies, however, have not shown
that conditions exist that expose the worker to cumulative exposures in excess of general population limits. Equipment
containing gamma-emitting decay products should be presumed to be internally contaminated with alpha- emitting
decay products which may be hazardous if inhaled or ingested.
During maintenance operations that require the opening of contaminated process equipment, the flow of gas should be
stopped and a four hour delay enforced to allow gamma-radiation to drop to background levels. Protective equipment
(including high efficiency particulate respirators {(P3) suitable for radionucleotides or supplied air) should be worn by
personnel entering a vessel or working on contaminated process equipment to prevent skin contamination or inhalation
of any residue containing alpha-radiation.
Airbomne contamination may be minimized by handling scale and/or contaminated materials in a wet siate.
Recommended Storage Methods: Aerosol pack. Cylinder fitted with valve protector cap.
Ensure the use of equipment rated for cylinder pressure.
Ensure the use of compatible materials of construction.
Cylinder valve must be closed when not in use or when empty.
Cylinder must be properly secured either in use or in storage.
WARNING: Suckback into ¢cylinder may result in rupture.
Use back-flow preventive device in piping.
Check that containers are clearly labeled.
Packaging as recommended by manufacturer.
Regulatory Requirements: Follow applicable OSHA regulations.

‘Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Use in a well-ventilated area. Local exhaust ventilation usually required.
If risk of overexposure exists, wear NIOSH-approved respirator.
Correct fit is essential to obtain adequate protection. NIOSH-approved self contained breathing apparatus (SCBA) may
be required in some situations.
Provide adequate ventilation in warehouse or closed storage area.
Packed as liquid under pressure and remains hiquid only under pressure.
Sudden release of pressure or leakage may result in rapid vaporization with generation of large volume of highly
flammable/explosive gas.
Used in closed pressurized systems, fitted with safety relief valve.
Vented gas is flammable, denser than air and will spread. Vent path must not contain ignition sources, pilot lights, bare
flames.
Obtain a work permit before attempting any repairs.
Do not attempt repair work on lines, vessels under pressure.
Atmospheres must be tested and O. K. before work resumes afier leakage.
Personal Protective Clothing/Equipment:
Eyes: Safety glasses with side shields.
Hands/Feet: No special precautions required for gas.
Wear full protective clothing including gloves and safe footwear for contact with liquid.
Respiratory Protection:
Exposure Range >1000 to <2100 ppm: Supplied Air, Constant Flow/Pressure Demand, Half Mask
Exposure Range 2100 to unlimited ppm: Self-contained Breathing Apparatus, Pressure Demand, Full Face
Note: poor warning properties
Other: Protective overalls, closely fitted at neck and wrist. Eye-wash unit.
IN CONFINED SPACES:
1. Non-sparking protective boots
2. Static-free clothing.
3. Ensure availability of lifeline.
Staff should be trained in all aspects of rescue work.
Operators should be trained in correct use & maintenance of respirators.

bed Page 4 of &
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2004-12 Propane _____PRO2710
Co ___Section 9 - Physical and Chemical Properties = S

Appearance/General Info: A colorless liquified gas, odorless when pure. Transport of unodorized propane gas without
Component Authority is prohibited. Burns with a smoky, luminous flame. Contact with water causes liquified gas to
boil. Slightly soluble in alcohol and ether. Non-corrosive. Forms a dense vapor cloud at atmospheric conditions. Stored
as a liquid under its own vapor pressure.

Physical State: Liquefied gas pH (1% Solution): Not applicable.

Vapor Pressure (kPa): 853 at 21°C Boiling Point: -42.1 °C (-44 °F) at 1 atm
Vapor Density (Air=1): 1.97 at 0 °C Freezing/Melting Point: -189.7 °C (-309.46 °F)
Formula Weight: 44.11 Volatile Component (% Vol): 100

Specific Gravity (HyO=1, at 4 °C): 0.5 (liquid) Decomposition Temperature (°C): 650
Evaporation Rate: Not applicab]e Water Solubihty: 62.4 ppm in water at 25 °C
pH: Not applicable

‘Section 10 - Stability and Reactivity

Stability/Polymerization/Conditions to Avoid: Presence of an ignition source. Presence of heat source.
Product is considered stable and hazardous polymerization will not occur.
Storage Incompatibilities: Avoid reaction with oxidizing agents.

" Section 11 - Tox1cologlcal Information

No relevant toxicological data found at time of research,
See RTECS TX 2275000, for additional data.

Section 12 - Ecological Information

Envirenmental Fate: Photolysis, hydrolysis and bioconcentration are not expected to be important environmental fate
processes. Biodegradation may occur in soil and water; however, volatilization is expected to be the dominant fate
process. To a lesser extent, adsorption may also occur. A K, range of 450 to 460 indicates a medium mobility class in
soil. In aquatic systems, it may partition from the water column 1o organic matter contained in sediments and
suspended materials. A Henry's Law constant of 7.07 x10°* atm-cu m/mole at 25 °C suggests extremely rapid
volatilization from environmental waters. The volatilization half lives from a model river and a model pond, the latter
considers the effect of adsorption, have been estimated to be 1.9 hr and 2.3 days, respectively. It is expected to exist
almost entirely in the vapor phase in ambient air. Reactions with photochemically preduced hydroxyl radicals in the
atmosphere have been shown to occur (average half life of 13 days). Data also suggests that nighttime reactions with
radical species and nitrogen oxides may contribute to atmospheric transformation.

Ecotoxicity: No data found.

Henry's Law Constant: calculated at 7.07 x107!

BCF: cstimated at 1.56

Biochemical Oxygen Demand (BOD): none

Octanol/Water Partition Coefficient: log K, =2.36

Soil Sorption Partition Coefficient: K. = estimated at 450

Section 13 - Disposal Considerations

Disposal: Evaporate or incinerate residue at an approved site.
Return empty containers to supplier.
Ensure damaged or non-returnable cylinders are gas-free before disposal.
Recycle containers if possnble or dispose of in an authorized landfill.

-Section 14 - Transport Information

DOT Hazardous Materials Table Data (49 CFR 172.101):

Note: This material has muitiple possible HMT entries. Choose the appropriate one based on state and condition of
specific material when shipped.

Shipping Name and Description: Propane see alse Petroleum gases, liquefied
ID: UN1978

Hazard Class: 2.1 - Flammable gas

Packing Group:

Symbols:

Label Codes: 2.1 - Flammable Gas

Special Provisions: 19, T50

Copyright © 2004 Geniwmn Group, Inc. Any ial use or reproduction without the publisher’s permission is prohibited Page 50f6




2004-12 Propane : PRO2710

Packaging:  Exceptions: 306 Non-bulk: 304 Bulk; 314, 315

Quantity Limitations: Passenger aireraft/rail: Forbidden Cargo aircraft only: 150 kg
Vessel Stowage: Location: E Other:

Shipping Name and Description: Petroleum gases, liquefied or Liquefied petroleum gas

ID: UN1075

Hazard Class: 2.1 - Flammable gas

Packing Group:

Symbols:

Label Codes: 2.1 - Flammable Gas

Special Provisions: T50

Packaging: Exceptions: 306 Non-bulk: 304 Bulk: 314, 315

Quantity Limitations: Passenger aircraft/rail: Forbidden Cargo aircraft only: 150 kg
Vessel Stowage: Location: E Other:

‘Section 15 - Regulatory Information

EPA Regulations:
RCRA 40 CFR: Not listed
CERCLA 46 CFR 302.4: Not listed
SARA 40 CFR 372.65: Not listed
SARA EHS 40 CFR 355: Not listed
TSCA: Listed

Section 16 - Other Information

Disclaimer: Judgments as to the suitability of information herein for the purchaser’s purposes are necessarily the purchaser’s
responsibility. Although reascnable care has been taken in the preparation of such information, Genium Group, Inc. extends no
warranties, makes no representations, and assumes no respensibility as to the accuracy or suitability of such information for
application to the purchaser’s intended purpose or for consequences of its use.

Cepyright © 2004 Genium Group, Inc. Any commercial use o reproduction without the publisher’s permission is prohibited. Page Gof 6
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HOBTL OIL CORPORATION MATERIAL SAFETY DATA BULLETIN

ARV AN AKREARAARTARA A RAKAR I P'RODUCI IDENTIFICATION AAAAAAARRARAAAARAARR A A & ko &
" AUTOHOTIVE GASOLINES

SUPPLIER: HOBIL OIL CORP. HEALTH EMERGENCY TELEPHONE: 212-883-4411
CHEHICAL NAMES AND SYNONYHS: TRANSPORT EMERGENCY TELEPHONE: 800-426-9300
HYDROCARBONS AND ADDITIVES (CHENTREC)

USE OR DESCRIPTION: HOTOR FUEL PRODUCT TECHNICAL INFORHATION: B800-662-4525

FERNATCIARA AL 11 TYPICAL CHEMICAL AND PHYSICAL PROPERTIES ***2*&Ziotichiscsionn

APPEARANCE - , VISCOSITY: AT 100 F, SUS AT 40 C, CST

CLEAR TO YELLOW/ORANGE LIQUID 30 1.0

ODOR: HYDROCARBON BOILING RANGE: 75-430 F SOLUBILIYY IN WATER:
RELATIVE DENSITY: 15/4 C FLASH POINT: F{C) (HMETHOD) NEGLIGIBLE

0.7 - 0.76 -40{-40) (ASTH D-56)

VAPOR PRESSURE: 400.0 KM HG.'IDC (REID VAPOR PRESSURE: 9-15 PSia)
FOR ADDITIONAL INFORHATION PLEASE CONTACT YOUR LOCAL HARKETING OFFICE

LRSI ER b MR g e RO g TR TR R F bt g Y I11. INGREDIENTS ¥ affddddiwdiatdreossdassitasanns
) WT PCT EXPOSURE LIMITS SOURCES
HAZARDOUS INGCREDIENTS: (APPROX) MG/H3 PPH (AND NOTES)
GASOL INE 100 900 300 A
‘:;_ BENZENE (COHPONENT OF GASOLINE) i ] 0 -PEL
(CaS NUMBER 71-43-2) 5 0 -STEL
10 A
FOR HOBIL REGULAR GASOLINE ONLY:
LEAD ALKYL COMPOUNDS 0.0035 0.1 A - (SKIN)
0.075 0 - (SKIN)

KEY TO SOURCES: A=ACGIH-TLV, A®=SUGGESTED-TLV, M=MOBIL, 0=0SHA

NOTE: SEE SECTION XI FOR ADDITIONAL INFORMATION CONCERNING BENZEXNE.
f—‘-f:f::'::':‘-'c‘-':-.':;':;’::'::':'.'::':1':-':a':;'f)"::'::‘:;'::'::'t 1V. HEALTH HAZARD SUMMARY S5 rfr@dftsfiss o
—~ INCLUDES AGGRAVATED HEDICAL CONDITIONS, IF ESTABLISHED --

THRESHOLD LIMIT VALUE: 300 PPH FOR GASOLINE

EFFECTS OF OVEREXPOSURE: HODERATE SKIN IRRITATION. SLIGHY EYE IRRITATION.
RESPIRATORY IRRITATION, DIZZINESS, NAUSEA, 1L0SS OF CONSCIOUSNESS. )
PROLONGED EXPOSURE TO HIGH CONCENTRATIONS HAS CAUSED KIDNEY DAHAGE AND

KIDNEY CANCER IN RATS AND LIVER CANCER IN HKICE. SEE SECTION X1 FOR
ADDITIONAL DATA.

Y So St vr o S %t Sv r Y dewr vk ve Y EHERCENCY AND F[RST ALD PROCEDURES ERENERES SR TS
——=- FOR PRIHARY ROUTES OF ENTRY -—-

EYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WMASH CONTACT AREAS WITH SOAP AND WATER . LAUNDER CONTAMINATED

CLOTHING BEFORE REUSE.

INHALATION: REMOVE FROM FURTHER EXPOSURE. [F UNCONSC IOUSNESS OCCURS . SEEK

IHHEDIATE MEDICAL ASSISTAMCE AND CALL A PHYSICIAN. IF BREATHING HAS STOPPED.

USE HOUTH TO HOUTH RESUSCITATION. '

INCESTION: DO NOT INDUCE VOMITING. ADMINISTER VLCETAGLE OlL. CET HEDICAL

ASSISTANCE. (NOTE TO PUYSICIAN: MATERIAL (F ASPIRATED INTO THE LUNCS HAY

CAUSE CHEMICAL PNEUHONITIS. TREAT APPROPRIATELY.)

-l"\)i'\
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AUTOHOTIVE CASOLINES -

ARAARRR XA ARKAAACKRRAK Yy F.I.'RE AND EXPLOSION DATA EARKRARRAAARARKARKNA KA koA kg &

FLASH POINT: F(C) (HETHOD) - FLAHHABLE LINITS: NFPA CODES:
-40{-40) (ASTH D-56) LEL: 1.1 UEL: 7.6 HEALTH 1

EXTINGUISHING HEDIA: FLAHHABILITY 13

C0Z, FOAM, DRY CHEMICAL OR WATER FOC REACTIVITY 0

SPECIAL FIRE FIGHTING PROCEDURES-:

FOR FIRES IN ENCLOSED AREAS, FIREFIGHTERS MUST USE SELF-CONTAINED
BREATHING APPARATUS. COOL STORAGE DRUMS WITH WATER SPRAY. EVACUATE AREA.
PREVENT RUNOFF FROM FIRE CONTROL OR DILUTION FROHN ENTERING STREAMS OR
DRINKING WATER SUPPLY.
UNUSUAL FIRE AND EXPLOSION HAZARDS-

EXTREHELY FLAMMABLE LIQUID. VAPOR ACCUMULATION COULD FLASH AND/OR EXPLODE
IF IN CONTACT WITH OPEN FLAME

B R A T T N T I R AN e T a AR g vI1. REACTIVITY DATA :-.':-.':‘::(;::::p:xi:::x::x:—:b:ﬁn:::'.‘::'ci:»2-»‘”'::.':-,:;.‘.
STABILITY: STABL_E ) HAZ ARDOUS FOLYHERTZAYION: wWILL NOT OCCUR
CONDITIONS 10O AVOID- HEAT, SPARKS, FLAHE, AND BUILD UP OF STATIC ELECTRICITY.
INCOMPATIBLE HATERIALS:- HALOGENS, STRONG ACIDS, ALKALINES AND OXIDIZERS.
HAZARDOUS DECOMPOSITION PRODUCTS: CARBON HONOXIDE FROHM INCOHPLETE COHBUSTION.

e LA e L T L Y VIII- SPILL OR LEAK PROCEDURES ::.::::.'::;;)’;i"i::‘::._"'.'_".":'::‘:'.‘::'.-'.'::‘::'::':;':'.‘:

ENVIRONMENTAL IMPACT: REPORT SPILLS AS REQUIRED 10 APPROPRIATE AUTHORITIES.
IN CASE OF ACCIDENT OR ROAD SPILL NOTIFY CHEHTREC (800—&24"9300)- 1.5, COAST
GUARD REGULATIONS REQUIRE IHMEDIATE REFORTING OF SPILLS THAT COULD REACH ANY

"HATERWAY INCLUDING INTERMITTENT DRY CREEKS. THE COAST GUARD TOLL FREE NUMBER

SAHDUST, DIATOMACEOUS EARTH, ETC. SHOVEL UP AND DISPOSE OF AT AN
APPROPRIATE WASTE DISPOSAL FACILITY IN ACCORDANCE WITH CURRENT APPLICABLE
LAWS AND REGULATIONS, aND PRODUCT CHARACTERISTICS AT TIHE -OF DISPOSAL.
RUNOFF HAY CREATE FIRE OR EXPLOSION HAZARD IN SEWER SYSTEHN.
HASTE MANAGEHENT: PRODUCT IS SUITABLE FOR BURNING FOR FUEL VALUE IN
COHPLIANCE WITH APPLICABLE LAWS AND REGULATIONS .

s LS § Y SPECIAL PROTECTION INFORHATION F==:

EYE PROTECTION: IF EYE CONYACT IS LIKELY, SAFETY GLASSES HITH SIDE SHIELDS OR
CHEHICAL TYPE GOGGLES SHOULD BE WORN.

SKIN PROTECTION: IF SKIN CONTACT IS LIKELY, IHPERVIOUS GLOVES SHOULD BE WORN.
COOD PERSONAL MYGIENE PRACTICES SHOULD ALWAYS BE FOLLOWED.

RESPIRATORY PROTECTION- APPROVED RESPIRATORY EQUIPHENT HUST BE USED WHEN VAPOR
OR HIST CONCENTRATIONS ARE UNKNOWN OR EXCEED THE TLV.

VENTILATION: VENTILATION REQUIRED AND EQUIPHENT HUST BE EXPLOSION PROOF. USE
AHAY FROM ALL IGNITION SOURCES. USE In HELL VENTILATED AREA WITH LOoCaL
EXHAYST VENTILATION.

"THER: AVOID SKin CONTACT AND BREATHING HISTS/VAPORS .
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AUTONOTIVE GASOLINES )
ARAARIEXAR T AR RARRATARA R A & X. SPECIAL PRECAUTIONS AAAKAAAARKARARAKARA R AR KA A% Ak g
HANDLING: AVOID CONTACT WITH SKIN.- AVOID INHALATION OF VAPORS OR MISTS.

USE IN WELL VENTILATED AREA AWAY FROM ALL IGNITION SOURCES.

STORAGE: AVOID SPARKING CONDITIONS; GROUND AND BOND ALL TRANSFER AND
STORAGE EQUIPHENT. DRUMS MUST BE GROUNDED AND BONDED AND EQUIPPED WITH
SELF-CLOSING VALVES, PRESSURE VACUUM BUNGS AND FLAHE ARRESTERS. STORE AWAY
FROM ALL IGNITION SOURCES IN A COOL AREA EQUIPPED WITH AN AUTORATIC
SPRINKLING SYSTEM. OUTSIDE OR DETACHED STORAGE PREFERRED.

STORED HATERIALS HUST BE LABELED AS: EXTREMELY FLANMABLE. VAPOR HARMFUL .
SEE SECTION XI FOR ADDITIONAL LABELING INFORMATION.

EEA R SRR T R R RN RS SR XI. TOXICOLOGICAL DATA VS ARt At AR E RS A v R ki e &
ACUTE

ORAL TOXICITY: (RATS) LD50 GRCATER THAN 5 G/KG. CONSIDERED TO BE NO HORE THaN
SLIGHTLY TOXIC BASED ON SINGLE DOSE LEVEL TESTING AT 5 G/KG.

DERHAL TOXICITY: (RABBITS) LDS50 GREATER THAN Z G/KG. CONSIDERED TO BE NO HORE
THAN SLIGHTLY TOXIC BASED ON, SINGLE DOSE LEVEL TESTING AT 2 G/KG.

INHALATION TOXICITY: (RATS) MHODERATELY TOXIC (ESTIHATED) BASED ON

TESTING OF SIMILAR PRODUCTS AND/OR THE COHPONENTS.

EYE [RRITATION: (RABBITS) HMAY CAUSE SLIGHT IRRITATION, BASED ON TESTING OF
SINILAR PRODUCTS AND/OR COHPONENTS.

SKIN IRRITATION: (RABBITS) HODERATELY IRRITATING TO RABBITS. MAY CAUSE
IRRITATION ON PROLONGED OR REPEATED CONTACT.

CHRONIC OR SPECIALIZED (SUMMARY)

RECENT STUDIES WITH LABORATORY ANIMALS HAVE SHOWN THAT GASOLINE VAPORS
ADHINISTERED IN HIGH CONCENTRATIONS "OVER A PROLONGED PERIOD OF TINE (THO
YEAR LIFE TIHME STUDIES) CAUSED KIDNEY DAMAGE AND KIDNEY CANCER IN MALE RATS
AND LIVER CANCER IN FEMALE HICE. THESE EFFECTS WERE NOT SEEN IN FEMALE RATS
OR MALE MICE.

GENERALLY, HUMAN EXPOSURES TO CASOLINE VAPORS ARE CONSIDERABLY LESS THAN
THOSE USED IN THE ANIMAL TOXICITY STUBIES. AS FAR AS SCIENTISTS KNOW
LOW LEVEL OR INFREQUENT EXPOSURE TO GASOLINE VAPORS IS UNLIKELY TO BE
ASSOCIATED WITHR CANCER OR OTHER SERIOUS DISEASES IN HUMANS.

REGULAR LEADED GASOLINE CONTAINS LEAD COMPOUNDS. LEAD CAN BE A CUMULATVE
POTISON.

OTHER DATA

GASOLINE CONSISTS OF A COMPLEX BLEND OF PETROLEUN/PROCESSING DERIVED
PARAFFINIC, OLEFINIC. NAPHTHENIC AND AROMATIC 1iYDROCARBONS WHICH MAY CONTAIN
UP TO 5 PERCENT BENZENE, WITH 1-2 PERCENT BEINC TYPICAL IN THE U. S.: AND
LOW LEVELS OF HULTIFUNCTIONAL ADDITIVES. REPEATED EXPOSURE TO LOW LEVELS OfF
BENZENE (<100 PPM) HAS BEEN REPORTED TO RESULT IN BLOOD ABNORMALITIES IN
BOTH ANIMALS AND HUHANS . INCLUDING ANEHIA AND. [N RARE CASES. LEUKEMIA.
THESE EFFECTS WERE NOT OBSERVED IN LABORATORY ANIMALS FOLLOWING REPEATED
EXPOSURE TO VAPORS FROM UNLEADED GASOLINE CONTAINING 2 PERCENT BENZENE .

THE U.S. OCCUPATIONAL SAFETY AND HEALTH ADHINTSTRATION (OSHA) FINALIZED
AN UPDATED RECULATION ON DENZENE ON SEPTEMAER I11. 1987 THIS STANDARD )
EXENPTS THE STORAGE. TRANSPORTATION. DISTRIBUTION. DISPENSING, SALE OR USE
OF CASOLINE, HOTOR FUELS. OR OTHER FUELS CONTAINING BENZENE . SUBSEQUENT TO
THE FINAL DISCHARCE FROH BULK WHOLESALE STORAGE FACILITIES. CERTAIN INDOOR
HOTOR FUEL DISPENSING OPERATIONS ARE COVERED REGARDLESS OF THE EXEMPTION.
THE STANDARD ESTABLISHES REQUIREMENTS COVERING POTENTIAL EMPLOYEL EXPOSURES .
CONTAINER LABELING, HEDICAL PROGRANS, AND EMPLOYEE IRAINING. REFER TO
CHAPTER 29 OF THE CODE OF FEDERAL RECULATIONS (CFR} PART 1910.1028 FOR
SPECIFIC CUIDANCE. THE OSHA MANDATED LABEL OF “OANGER . CONTAINS RENTIIIC
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AUTOHOTIVE GASOLINES -
**ﬂ:***i**ﬁ*ﬁ*k******ﬁ**** XII REGULATORY INFORMTION ki*ﬁ**i*i***ﬁ*A&*A***ﬂs\ﬁg

TSCA INVENTORY STATUS- ALL COHPONENTS REGISTERED.

D.0.T. SHIPPING NAHE: GAEOLINE D.G.T. HAZARD CLASS: FLAHHMABLE LIQUID
DOT ID NUMBER: UN 1203 -

US OSHA HAZARD COHHUNICATION.STANDARD: FRODUCT ASSESSED IN ACCORDANCE
HITH OSHA CFR 1910.1200 aND DETERKINED TO BE HAZARDOUS.

RCRA INFORHMATION: THE DISPOSAL OF THE UNUSED PRODUCT MAY BE SUBJECT TO
RCRA REGULATIONS PER 40 CFR PART 261 FOR THE REASONS INCLUDING, BUT NOT
LIKITED TO THOSE LISTED BELOW. DISPOSAL OF THE USED PRODUCT HAY BE
REGULATED.

TETRAETHYL LEAD: 0.0035 PCT (LEADED GASOLINE)
FLASH: -40(-40) F(C)

SUPERFUND AHENDHMENTS AND REAUTHORIZATION ACT (SARA) TITLE ¥il-

EXTREMELY HAZARDOUS SUBSTANCES FOR EMERGENCY RESPONSE AND PLANNING
COHPONENT CAS NUHBER PERCENT TPQ{LBS) RQ(LBS)
TETRAETHYYL LEAD 78-00-2 0.0035 100 10

(LEADED GASOLINE ONLY) .
PRODUCY QUANTITY (GALS) WHICH RESULTS IN AN RQ OF AN EHS: 45000

TOXIC CHEHICALS FOR EHISSION REPORTING

- COHPONENT CAS NUHBER PERCENT (TYPICAL)
“ TOLUENE 108-88-3 10
XYLENE 1330-20-7 9
1,2, 4-TRIMETHYLBENZENE 95-63~6 3
BENZENE 7i-43-2 2
ETHYLBENZENE 100-41-4 2

HETHYL TERT-BUTYL ETHER 1634-04-¢ 15 {(HAXIKUH)
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A AR R TAAAAAAAARAAAA AR A AAh TR AR AP?ENDIX ****tiiii**i*ﬁ***i**i‘kilk**t*i*****

PRECAUTIONARY LABEL TEXT:
GASOLINE -

FOR USE AS MOTOR FUEL ONLY.
DANGER .

EXTREMELY FLAMMABLE. HARHFUL OR-FATAL IF SHALLOWED. VAPOR HARHFUL.
LONG-TERH EXPOSURE TO VAPORS HAS CAUSED CANCER 1IN LABORATORY ANTHALS.

KEEP AWAY FROH HEAT, SPARKS AND FLAME. AVOID PROLONGED BREATHING OF
VAPOR. KEEP CONTAINER CLOSED. USE ONLY WITH ADEQUATE VENTILATION.
NOT TO BE USED AS A SKIN CLEANSING AGENT. NEVER SIPHON BY HOUTH.
KEEP AWAY FROM EYES AND SKIN. FAILURE TO USE CAUTION MAY CAUSE

. SERIOUS INJURY OR ILLNESS. '

FIRST AID: TF SWALLOWED, DO NOT INDUCE VOMITING. CALL A PHYSICIAN
THHEDIAYELY.
IF INHALED, REMOVE TO FRESH AIR. IF NOT BREATHING, GIVE
ARTIFICIAL RESPIRATION, PREFERABLY HOUTH-TO-HOUTH AND
CALL A PHYSICIAN.

ATTENTION
. ENPTY CONTAINERS HAY CONTAIN PRODUCT RESIDUE, INCLUDING FLAHMABLE OR
EXPLOSIVE VAPORS. DO NOT CuT, PUNCTURE OR WELD ON OR NEAR CONTAINER.
ALL LABEL WARNINGS AND PRECAUTIONS HUST BE OBSERVED UNTIL CONTAINER
HAS BEEN THOROUGHLY CLEANED OR DESTROYED.

REFER TO PRODUCT HATERIAL SAFETY DATA BULLETIN FOR FURTHER SAFETY
AND HEALTH INFORMATION.

HOBIL OIL CORPORATION, NEW YORK, N.Y.

L A N A A R A AN S P AR A SR A A RS RS S A Ranaaas

PREPARED BY: HOBIL OIL CORPORATION REVISED:
ENVIRONHENTAL AFFAIRS AND TOXICOLOGY, PRINCETON, N3} 05/01/88
FOR FURTHER 'INFORKATION CONTACT-
HOBI1L OIL CORPORATION .
LUBE PRODUCT HANAGEMENT ATTN: HSDS AMNALYST
3225 GALLOWS ROAD, FAIRFAX, VA 22037 (703) B49-3265

INFORHATION GIVEN HEREIN IS OFFERED. IN GOOD FAITH AS ACCURATE, BUT WITHOUT
GUARANTEE . CONDITIONS OF USE AND SUITABILITY OF THE PRODUCT FOR PARTICULAR
USES ARE BEYOND OUR CONTROL; ALL RISKS OF USE OF THE PRODUCT ARE THEREFORE
ASSUHED BY THE USER AND WE EXPRESSLY DISCLAIN ALL WARRANTIES OF EVERY KIND AND
NATURE . INCLUDING WARRANTIES OF ﬂERtHANTABiLITY AND FITNESS FOR A PARTICULAR
PURPOSE IN RESPECT TO THE USE OR SUITABILITY OF THE PRODUCT. NOTHING 1S
INTENDED AS A RECOMMENDATION FOR USES HHICH INFRINCE VALID PATENTS OR AS
EXTENDING LICENCSE UNDER VALID PATENTS . APPROPRIATE WARNINGS AND SAFE

HANDLING PROCEDURES SHOULD BE PROVIDED TO HANDLERS AND USERS.
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HOBIL OIl CORPORATION MATERIAL SAFETY DATA BULLETIN i
ALAARARARARAAAAL KRR AAAANR I_ PRODUCT IDENTIF]CATION A-h*ttﬂi*tttﬂtkki**ﬁk*i*i\ti‘\*
~DIESEL FUELS
SUPPLIER: MOBIL OIL CORP. HEALTH EHERGENCY TELEPHONE: 212-883-44))
CHEMICAL NAMES AND SYNONYHS - TRANSPORT ENERGENCY TELEPHONE: 800-424-9300
HYDROCARBONS AND ADBITIVES (CHENTRE()

USE OR DESCRIPTION: FYEL OJL PRODUCT TECHNICAL INFORMATION: BO0-662-45725

Fhh Ak ik At AR 11

TYPICAL CHEMICAL AND PHYSICAL PROPERTIES ¥ %S5 afsniaasains

APPEARANCE VISCOSITY: AT 100 F, Sus AT 40 C, CST
CLEAR TO AMBER LIQUID 31.0 - 40.0 1.3 - 4}
ODOR :

BOILING RANGE: NO.1 300-550 F SOLUBILITY IN WATER-
HYDROCARBON NO.2 350-700 ¢ NEGLIGIBLE
RELATIVE DENSITY: 15/4 C FLASH POINT: F(C) (ASTH D-93) VAPOR PRESSURE-
0.82 - 0.87 NO_1: 100(40) NO.2: 125(52) 0.5 HM HG 20C
(FOR ADDITIONAL INFORMATION PLEASE CONTACT YOUR LOCAL MARKETING OFFICE)

R R R R R T ) I ] ] N ] NCR EDI ENTS T R R I B B e R R T R T
RT PCT  EXPOSURE LIMIT SOURCES
HAZARDOUS INGREDIENTS: (APPROX} HG/H3 PPH (AND NOTES)
DIESEL OIL (CaS NO. 68334-30-5) 100 575 100 AT

KEY TO SOQURCES- A=ACGIH-TLY, AZ=SUCGESTED-TLV, H=MOBIL, O0=0SHs

NOTE: LIHKITS SHOWN ARE FOR GUIDANCE ONLY. FOLLOW APPLICABLE REGULATIONS.
HEALTH HAZARD SUMMARY S5 0w oo oasssadan oo o naafhiannss
- INCLUDES AGGRAVATED MEDICAL CONDITIONS, IF ESTABLISHED --
THRESHOLD LIMIT VALUE- NO TLV ESTABLISHED. SUGGESTED THA EXPOSURE LINIT OF
100 PPH. _ . .
EFFECTS OF OYEREXPOSURE: SLIGHT SKIR IRRITATION. RESPIRATORY IRRITATION,
DIZZINESS, NAUSEA, LOSS OF CONSCIOUSNESS. THIS FRODUCT HAY CONTAIN TRACE
QUANTITIES OF POLYCYCLIC AROMATIC HYDROCARBONS (PCAH) . UNDER CORNDI1TIONS

OF POOR PERSONAL HYGIENE AND PROLONGED, REPEATED CONTACT, SOHE PCAH HAVE
BEEN SUSPECTED AS & CAUSE OF SKIN CANCER. IN HUMANS _

Bt Tk bl Iv'

~~~ FCOR PRIHARY ROUTES OF ENTRY ---
EYE CONTACT: FLUSH MITH WATER.

SKIN CORTACT: WMASH CONTACT AREAS WITH SOAP AND HATER.

IRHALATION: REHMOVE FROM FURTHER EXPOSURE. 1F UNCONSCIOQUSHNESS OCCURS | SEER

IHHEDIATE HEDICAL ASSISTANCE AND CALL A PHYSICIAN. IF BREATHING HAS STOPPED.
USE MOUTH TO HOUTH RESUSCITATION. ‘

INGESTION: DO NOT INDUCE VOHITING. ADNINISTER VECETABLE OIL. GETY MEDICAL
ASSISTANCE. (NOTE TO PHYSICIAN: HATERIAL 1IF ASPIRATED INTO THE LUKGS HAY
CAUSE CHEHICAL PNEUNONITIS. TREAT APPROPRIATELY .}

TEHARL AR N S N A e A VI. FIRE aAND EXPLOSION DATA -'::‘:;::::'.:‘.-;:«.‘.—f:i.;‘;;‘:’;;'_»:-;:';;_-;:-_',-;_-:':-:.-:'.-:':-.'::’:.-‘r:'::'::'f
LASH POINT: F(C) (ASTH D-93) FLAMMABLE LIMHITS- NFPA CODES-
NO_1: 100(40) RO.2: 125(52) LEL: NE UVEL: NE HEALTH

EXTINGUISHING MEDIA-
CO2. FOAM., DRY CHEHICAL OR WATER FOG
SFECialL FIRE FICHTIRG PROCEDURELS -

FLAMMABIL I T Y
REACTIVITY

DO

V. EHMERCENCY ARND FIRST AID PROCEDURES oot ofdaooonoaateias
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DIESEL FUELS
REACTIVITY DATA EHAAARARAAALAAARKRRARAAA AR AR A A& &

**l‘:i*ta‘:iiﬁii:*ﬁi*i:ﬂﬁi\ﬁa.‘.-tﬂq V]]
STABILITY- STABLE HAZARDOUS FPOLYHERIZATION: WILL NOT OCCUR
CONDITIONS TO AVOID- HEAT, SPARKS, FLAHME, AND BUILD UP OF STATIC ELECTRICITY:
INCOMPATIBLE KATERFIALS: HALOGENS, STRONG ACIDS, ALKALINES AND OXIDTZERS.
HAZARDOUS DECOHPOSITION PRODUCTS- CARBON HONOXIDE FROM INCOMPLETE COMBUSTI0ON.

o f B Ve o N BT oN oK R T e Sw o dk s

v]]}_ SP!‘_L OR LEA.K PROCEDURES x‘:i:‘u‘:,‘.-_‘-ﬁf-ii*ifcﬁf:)‘:i-iiqi«f:-:qii;.

ENVIRONHENTAL IMPACT: REPORT SPILLS AS REQUIRED TO AFPFROPRIATE AUTHORITIES.
IN CASE OF ACCIDENT OR ROaD SPILL NOTIFY CHEMTREC (800-424-9300) . v_S. COAST
GUARD REGULATIONS REQUIRE HIMEDIATE REPORTING OF SPILLS THAT (OULD REACH ANY
HATERHAY [INCLUDING INTERMITTENT DRY CREEKS. THE COAST GUARD TOLL FREE NUHBER
1S (800-424-8802) .

PROCEDURES I1F MATERIAL IS RELEASED OR SPILLED: ADSORB ON FIRE RETARDANT
TREATED SAUDUST, DIATOHACECUS EARTH, ETC. SHOVEL UP AND DISPOSE AT AN
APFPROPRIATE WASTE DISPOSAL FACILITY IN ACCORDANCE MWITH CURRENT 1AWS
AND REGULATIONS | AND PRODUCT CHARACTERISTICS AT TIHE OF DISPOSAL .

HASTE MANAGEHINT:  PRODUCT 35 SUITABLE FOR BURNING FOR FUEL VALUE IR
CONPLEANCE WITH APPLICABLE LAYS AND REGULATIONS .

172, SPLCiaL PROTECTION INFORMATION =9 ot uattanononantonnn

FYE PROTECTION: KO SPECIAL EQUIPHENT REQUIRED
1M PROTECTION: 1F SKIK CONTACT IS LIKELY. IHPERVIOUS GLOVES SHOULD BE WORN.
COOD PERSONAL HYGIENE PRACTICES SHOULD ALWAYS BE FOLLOVED.
RESPIRATORY PROTECTION: NO SPECIAL REQUIREMENTS UNDER ORDINARY CORDITIONS OF
 USE AND MITH ADEQUATE VEKTILATION.

VENTILATION: VENTILATION DESIRABLE AND EQUIPHENT HUST BE EXPLOSION PROOF.
USE IN HELL VENTILATED AREA .

e R T Rt e X SPEC!AL PRECAUTIONS e R L T T

STORED MATERIAL MHUST BE LABELED AS- COHBUSTIBLé
STORAGE: STORE IN =& COOL AREA.

ake mERELILL gy TOXICOLOCICAL DATA e Gt e N TR s A S SRR
T ] ACUTE

ORAL TOXICITY: SLIGHTLY TOX1C (ESTIMATED) - BASED ON TESTING OF SIHILAR
PRODUCTS ARD/OR THE CONPONENTS.

DERHAL TOX1CITY: (RABBITS) NORTOXIC (ESTIMATED) - BASED ON TESTING OF
SIHILAR PRODUCTS AND/OR THE COMPONENTS.

INHALATION TOXICETY- (RATS) SLIGHTLY TOXIC (ESTIMATED) - BASED ON TESTING
CF SIMILAR PRODUCTS AND/OR THE CONPONENTS . -

EYE IRRITATION: (RABBITS) EXPECTED TO BE NON-IRRITATING - BASED ON TESTIRG
OF SIKILAR PRODUCTS AND/OR COHPONENTS.

SKIN IRRITATION: (RABBITS) HAY CAUSE SLIGHT IRRITATION ON PROLONGED OR

REPEATED (ONTACT - BASED ON TESTING OF SIMILAR PRODUCTS ARD/OR THE
COHPONENTS.

CHRONIC OR SPECIALIZED (SUMMARY)
‘H1S PRODUCT MAY CONTAIN TRACE QUANTITIES OF POLYCYCLIC AROMATY IC
HYDROCARBONS . SOME OF WHICH HAVE BEEN Shouw 10 CAUSE -SKIN CaNCER

IN
LABORATORY ARIHALS AFTER PROLONGED REPEATED SKIN CONTACT.
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DIESEL FUELS

*i***iﬁ****ﬁ****ﬁ*’******iﬁ XIT. R'ECULATORY INFORHATlON *Aiﬁﬁi*i*i***ﬂ*tin***iﬁ‘

TSCA lNVEN]_'ORY STATUS: ALL COMPONENYS REGISTERED.

D.0.7. SHIPPING NAME: FUEL o] B.0.T. HAZARD CLASS: COMBUSTIBLE LIQuID
1D NUHBER - NA 1993

US OSHA HAZARD COMMUNICATION STANDARD: PRODUCT ASSESSED IN ACCORDANCE wj TH
OSHA CFR 1910.1200 aND DETERHINED TO BE HAZ ARDOUS.

RCRA INFORMHATION: THE DISPOSAL OF THE UNUSED PRODUCT HAY BE SUBJECT TO
RCRA REGULATIONS PER 40 CFR PART 261 FOR THE REASONS INCLUDING, BUT NOT

LIHITED TO THOSE LISTED BELOW. DISPGSAL OF THE USED FPRODUCY MAY BE
REGULATED. .

FLASH:  LESS THAN 140 f

SUPERFUND AHENDHMENTS AND REAUTHORIZATION ACT (SARA) TITLE 111
EXTREMELY HAZARDOUS SUBSTANCES FOR EMERGENCY RESPONSE AND PLANNING
THIS PRODUCT CONTAINS NO EXTREMELY. HAZ A8 D0OUS SUBSTANCES.
TOXIC CHEMICALS FOR EHISSIC: REPORTING

THIS PRODUCT CONTAINS RO FOXIC CHEKICALS AT CONCENTP‘A.TIONS ABOVE
THE ESTABLISHED DE HINIMIS LEVELS.

B R APPEND] X R e n et TSI e Sy S

PETROLEUM DISTILLATE

DANGER . :
HARMFUL OR FATAL IF SHALLOMED. VAPOR HARNMFUL CONBUSTIBLE.

KEEP AWAY FROH HEAT AND FLAHME. AYOID PROLONGED BREATHING OF VAPOR.
KEEF CONTAINER CLOSED. USE ONLY WITH ADEQUATE VENTILATION.
AVOID PROLONGED OR REPEATED SKIN CONTACT.

FIRST AID: IF SHALLOWED, DO NOT INDUCE VOMITING. CALL A PHYSICIAN
THHEDIATELY. ,
1F INBALED, RENOVE TO FRESH AIR. IF NOT BREATHING, GIVE

ARTIFICIAL RESPIRATION, PREFERABLY HOUTH-TO-HOUTH AND
CALL A PHYSICIAN.

ATTENTION

ENPTY CONTAINERS HAY CONTAIN PRODUCT RESIDUE, INCLUDING FLAMHABLE 0R
EXPLOSIVE VAPORS. DO NOT CUT. PUNCTURE OR WELD ON OR NEAR CONTAINER.
ALL LABEL WARKINGS AND PRECAUTIONS HUST BE OBSERVED UHNTIL CONTAINER
HAS BEEN THOROUGHLY CLEANED OR DESTROYED,

REFER TO PRODUCT MATERIAL SAFETY DATA BULLETIN FOR FYURTHER SAFETY
AND HEALTH INFORMATION. ’

HOBIL Ot CORFORATION, NEW YORK N_Y._

R e T SR e A et mn Tt
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DIESEL FUFLS
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PREPARED BY: HOBIL OpL CORPORATION _ REVISED:
ENVIRONMENTAL AFFAIRS AND TOXICOLOGY, PRINCETON, NJ 01/13/89

" FOR FURTHER INFORMATION CONTACT:

: HOBIL OIL CORPORATION

-LUBE PRODUCT HANAGEMENT Afyn- HSDS ANALYST

3225 GALLOHS ROAD, FATRFAX, ¥a 22037 (703) B49-3265

FRR AR A KK Kk A%
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Product Name: MOBILTRANS HD 10W
Revision Date: 13Jul2004

Page 1 0of 8
MATERIAL SAFETY DATA SHEET
[ SECTION 1 L s - PRODUCT.AND: COMPANY IDENTIFICATION C ]
PRODUCT
Product Name: MOBILTRANS HD 10W N
Product Description: Hydrocarbons and Additives O G\ ™M P\L,\\'\t\‘p_; W &_,
Product Code: 521120-00, 973296 2 -
Intended Use: Manual transmission fluid S o "\\'\Q—'

COMPANY IDENTIFICATION

Supplier: EXXON MOBIL CORPORATION
3225 GALLOWS RD.
FAIRFAX, VA, 22037 USA

24 Hour Health Emergency 609-737-4411
Transportation Emergency Phone B00-424-9300
ExxonMobil Transportation No. 281-834-3296
MSDS Requests 713-613-3661
Product Technical Information 800-662-4525, 800-947-9147
{ SECTION 2 L e r e COMPOSITION 7 INFORMATION ON INGREDIENTS ;

No Reportable Hazardous Substance(s) or Complex Substance(s).

wECTION3 = HAZARDSIDENTIFIGATION ]

This material is not considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL HEALTH EFFECTS

Low order of toxicity. Excessive exposure may result in eye, skin, or respiratory irritation. High-pressure
injection under skin may cause serious damage.

ENVIRONMENTAL HAZARDS

Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment.
NFPA Hazard ID: Health: 0 Flammability: 1 Reactivity: 0
HMIS Hazard ID: Health: 0 Flammability: 1 Reactivity: 0

NOTE: This material should not be used for any other purpose than the intended use in Section 1 without expert

advice. Health studies have shown that chemicai exposure may cause potential human health risks which may vary
from person to person.

[ SECTION 4 ~____FIRST AID MEASURES R |

INHALATION
At ambient/normal handling temperatures, minimal or no irritation due to inhalation of vapor/mist is expected.
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SKIN CONTACT

Wash contact areas with scap and water. If product is injected into or under the skin, or into any part of the
body, regardless of the appearance of the wound or its size, the individua! should be evaluated immediately by
a physician as a surgical emergency. Even though initial symptoms from high pressure injection may be

minimal or absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent
of injury. .

EYE CONTACT
Flush thoroughly with water. 1f irritation occurs, get medical assistance.

INGESTION
First aid is normally not required. Seek medical attention if discomfort occurs.

[ SECTION 5 - Es U FIREFIGHTINGMEASURES - 7 S : ]
EXTINGUISHING MEDIA ..
Appropriate Extinguishing Media: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish
flames.

inappropriate Extinguishing Media: Straight Streams of Water

.RE FIGHTING
Fire Fighting Instructions: Evacuate area. Prevent runoff from fire control or dilution from entering streams,
sewers, or drinking water supply. Firefighters should use standard protective equipment and in enclosed

spaces, self-contained breathing apparatus (SCBA}. Use water spray to cool fire exposed surfaces and to
protect personnel.

Hazardous Combustion Products: Aldehydes, Oxides of carbon, Smoke, Fume, Sulfur oxides, Incomplete
combustion products

FLAMMABILITY PROPERTIES
Flash Point [Method]: >200°C (392°F) [ ASTM D-92]
Flammable Limits (Approximate volume % inair): LEL: 0.9 UEL:7.0
Autoignition Temperature: N/D

| SECTION 6 - : . ACCIDENTAL RELEASE MEASURES . . = : |

NOTIFICATION PROCEDURES
In the event of a spill or accidental release, notify relevant authorities in accordance with all applicable
regulations. U.S. regulations require reporting releases of this material to the environment which exceed the

reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The National
Response Center can be reached at {800)424-8802.

SPILL MANAGEMENT
Land Spill: Stop leak if you can do it without risk. Recover by pumping or with suitable absorbent.

Water Spill: Confine the spill immediately with booms. Stop leak if you can do it without risk. Warn other
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shipping. Remove from the surface by skimming or with suitable absorbents. Seek the advice of a specialist
before using dispersants.

Water spift and land spill recommendations are based on the most likely spill scenario for this material;
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. For this reason, local experts should be
consuited. Note: Locai regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS
Prevent entry into waterways, sewers, basements or confined areas. Large Spills: Dike far ahead of liquid spill
for later recovery and disposal.

[ SECTION 7. ANDSTORAGE =~~~ = ]

HANDLING
Prevent small spills and leakage to avoid slip hazard.

Static Accumulator: This material is a static accumulator.

STORAGE
Do not store in open or unlabelled containers.

['SECTION 8 - - EXPOSURE CONTROLS / PERSONAL PROTECTION _

Exposure limits/standards for materials that can be formed when handling this product: When mists / aerosols
can occur, the foltowing are recommended: 5 mgfim® - ACGIH TLV, 10 mg/m® - ACGIH STEL, 5 mg/m*® - OSHA PEL.

NOTE: Limits/standards shown for guidance only. Follow applicable regulations.
ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.

Control measures to consider:
No special requirements under ordinary conditions of use and with adequate ventilation.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and ventilation. Information on the selection of protective equipment for use
with this material, as provided below, is based upon intended, normal usage.

Respiratory Protection: [f engineering controls do not maintain airborne contaminant concentrations at a
tevel which is adequate to protect worker health, an approved respirator may be appropriate. Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

No special requirements under ordinary conditions of use and with adequate ventilation.
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For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection: Any specific glove information provided is based on published literature and glove
manufacturer data. Work conditions can greatly effect glove durability; inspect and replace worn or damaged
gloves. The types of gloves to be considered for this material include:

No protection is ordinarily required under normal conditions of use.

Eye Protection: If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection:  Any specific clothing information provided is based on published literature or
manufacturer data. The types of clothing to be considered for this material include:
No skin protection is ordinarily required under normal conditions of use. In accordance with good
industrial hygiene practices, precautions should be taken to avoid skin contact.

Specific Hygiene Measures: Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections 6, 7, 12, 13.

[SECTION9 = - - - .- - "PHYSIGAL AND CHEMICAL PROPERTIES '~ B |

Typical physical and chemical properties are given below. Consult the Supplier in Section 1 for additional
data.

GENERAL INFORMATION
Physical State: Liquid
Color: Amber

Odor: Characteristic
Odor Threshold: N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at15°C ): 0.888
Flash Point [Method]: >200°C (392°F) [ ASTM D-92}
Flammable Limits {Approximate volume % in air): LEL: 09 UEL: 7.0
Autoignition Temperature: N/D
Boiling Point / Range: > 316°C (600°F)
Vapor Density (Air=1): > 2 at 101 kPa
Vapor Pressure: < 0.013 kPa (0.1 mm Hg) at 20°C
Evaporation Rate {n-butyl acetate =1): N/D
pH: N/A
Log Pow {n-Octanol/Water Partition Coefficient): > 3.5
Solubility in Water: Negligible
Viscosity: 42 cSt (42 mm®/sec }at40 °C | 6.3 ¢St (6.3 mm?*/sec) at 100°C
Oxidizing Properties: See Sections 3, 15, 16.
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OTHER INFORMATION
Freezing Point: N/D
Melting Point: N/A
Pour Point;  -33°C (-27°F)
DMSO Extract {mineral oil only), IP-346: < 3 %wt

[SECTION®0 __ ~  STABILHY ANDREACTIVITY _ _

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Excessive heat. High energy sources of ignition.

MATERIALS TO AVOID: Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

[SECTION11 - TOXICOLOGIGAL INFORMATION =~ 7~ ' ]
ACUTE TOXICITY
Route of Exposure Conclusion / Remarks
Inhalation

Toxicity (Rat): LC50 > 5000 mg/m?* Minimally Toxic. Based on test data for structurally similar
materials.

Irritation; Data available. Elevated temperatures or mechanical action may form vapors,
mist, or fumes which may be irritating to the eyes, nose, throat, or
lungs. Based on assessment of the components.

| Ingestion

Toxicity (Rat): LDS0 > 2000 mg/kg Minimally Toxic. Based on test data for structuratly similar

materials.
Skin

Toxicity (Rabbit): LD50 > 2000 mg/kg Minimally Toxic. Based on test data for structurally similar
materials.

Irritation (Rabbit); Data available. Negligible irritation to skin at ambient temperatures. Based on test
data for structurally similar materials.

Eye

Irritation (Rabbit): Data available. May cause mild, short-lasting discomfort to eyes. Based on test

data for structurally similar materials.
CHRONIC/OTHER EFFECTS

For the product itself:

Repeated and/or prolonged exposure may cause irritation to the skin, eyes, or respiratory tract.

Contains:

Base oil severely refined: Not carcinogenic in animal studies. Representative material passes IP-346, Modified
Ames test, and/or other screening tests. Dermal and inhatation studies showed minimal effects; lung non-
specific infiltration of immune cells, oil deposition and minimal granuloma formation. Not sensitizing in test
animals.
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Additiona! information is available by request.

The following ingredients are cited on the lists below: None.

--REGULATORY LISTS SEARCHED--

1=NTP CARC 3=JARC1 5=I1ARC 2B
2=NTP 8SUS 4 =1ARC 2A 6 = OSHA CARC
[SECTIONiZ ' ECOLOGICALINFORMATION ]

The information given is based on data available for the material, the components of the material, and similar materials.

ECOTOXICITY
Material -- Expected to be harmful to aquatic organisms.

MOBILITY

Base oil component — Low solubility and floats and is expected to migrate from water to the land. Expected to
partition to sediment and wastewater solids,

PERSISTENCE AND DEGRADABILITY
Biodegradation:
Base cil component -- Expected to be inherently biodegradable

[ SECTION 13 = ~___ DISPOSAL CONSIDERATIONS ..~ . |

Disposal recommendations based on material as supplied. Disposal must be in accordance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised
incineration at very high temperatures to prevent formation of undesirable combustion products.

REGULATORY DISPOSAL INFORMATION
RCRA Information: The unused product, in our opinion, is not specifically listed by the EPA as a hazardous
waste (40 CFR, Part 261D), nor is it formulated to contain materials which are listed as hazardous wastes. It
does not exhibit the hazardous characteristics of ignitability, corrositivity or reactivity and is not formulated with
contaminants as determined by the Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.

Empty Container Warning PRECAUTIONARY LABEL TEXT: Empty containers may retain residue and can be
dangerous. DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH
CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY
MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to refill or clean container since residue is difficult
to remove. Empty drums should be completely drained, properly bunged and promptly returned to a drum
reconditioner. All containers should be disposed of in an environmentally safe manner and in accordance with
~overnmental regulations.
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[SECTION14 -~ - TRANSPORTINFORMATION

LAND (DOT) : Not Regulated for Land Transport

LAND (TDG) : Not Regulated for Land Transport
SEA (IMDG) : Not Regulated for Sea Transpont according to IMDG-Code

AIR (IATA) : Not Regulated for Air Transport

[ SECTION 15 T REGULATORYINFORMATION T |

OSHA HAZARD COMMUNICATION STANDARD: When used for its intended purposes, this material is not classified
as hazardous in accordance with OSHA 29 CFR 1910.1200.

NATIONAL CHEMICAL INVENTORY LISTING: AICS, DSL, EINECS, ENCS, KECI, PICCS, TSCA

EPCRA: This material contains no extremely hazardous substances.

ARA (311/312) REPORTABLE HAZARD CATEGORIES: None.

SARA (313) TOXIC RELEASE INVENTORY: This material contains no chemicals subject to the supplier notification
requirements of the SARA 313 Toxic Release Program.

The Following Ingredients are Cited on the Lists Below:

Chemical Name CAS Number List Citations
SOLVENT DEWAXED HEAVY 64742-65-0 13, 18
PARAFFINIC DISTILLATE

—~REGULATORY LISTS SEARCHED--
1=ACGIH ALL 6 = TSCA 5a2 11 = CAP65 REPRO 16 =MNRTK
2= ACGIH A1 7=TSCA 5e 12 =CARTK 17 = NJRTK
3=ACGIH A2 §=TSCAG 13 =ILRTK 18 = PARTK
4=08SHA Z 9=TSCA 12b 14 = LARTK 19 = RIRTK
5=TSCA 4 10 =CA P65 CARC 15 =MI 293

Code key: CARC=Carcinogen, REPRO=Reproductive

| SECTION 16 o .. OTHERINFORMATION™. - = . .~ "~ ]
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
No revision information is available.
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The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate
and reliable as of the date issued. ExxonMobil assumes no responsibility for accuracy of information unless the
document is the most current available from an official ExxonMobil distribution system. The information and
recommendations are offered for the user's consideration and examination, and it is the user's responsibility to satisfy
itself that they are suitable and complete for its particular use. If buyer repackages this product, legal counsel should be
consulted to insure proper health, safety and other necessary information is included on the container. Appropriate
warnings and safe-handling procedures should be provided to handlers and users. Alteration of this document is strictly
prohibited. Except to the extent required by law, republication or retransmission of this document, in whole or in pan, is
not permitted. The term, "ExxonMabil" is used for cenvenience, and may include any one or more of ExxonMobil
Chemical Company, Exxon Mobil Carporation, or any affiliates in which they directly or indirectly hold any interest.

Internal Use Only
MHC: 0,0,0,0, 0, 1 PPEC: A

DGN: 2005848XUS (518367)

Copyright 2002 Exxon Mobil Corporation, All rights reserved
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- MATERIAL SAFETY DATA SHEET

[SECTION1 _ —, ~ __"PRODUCT AND COMPANY IDERTIFICATION ]
PRODUCT ~ : . -
Product Name: MOBILTRANS HD 30 TRANS (S - By, Graa g
Product Description: Hydrocarbons and Additives QD\’T YOOI NE S N p@—\
Product Code: 521138-00, 973916

Intended Use: Manual transmission fluid

COMPANY IDENTIFICATION

Supplier: EXXON MOBIL CORPORATION
3225 GALLOWS RD,
FAIRFAX, VA. 22037 USA

24 Hour Health Emergency 609-737-4411

Transportation Emergency Phone 800-424-9300

ExxonMobil Transportation No. 281-834-3296

MSDS Requests 713-613-3661

Product Technical Information 800-662-4525, 800-947-9147

| SECTION 2 : o -~ COMPOSITION 'IEINFQRMATIUN:0HﬁEINGREBlE_—N?£S . - j

No Reportable Hazardous Substance(s) or Complex Substance(s).

L SECTION3 _ " HAZARDSIDENTIFIGATION . ]

This material is not considered to be hazardous according to regulatory guidelines (see (M)SDS Section 15).

POTENTIAL HEALTH EFFECTS

Low order of toxicity. Excessive exposure may result in eye, skin, or respiratory irritation. High-pressure
injection under skin may cause serious damage.

ENVIRONMENTAL HAZARDS

Harmful to aquatic organisms, may cause long-term adverse effects in the aquatic environment.
NFPA Hazard ID: Health: 0 Fiammability: 1 Reactivity: 0
HMIS Hazard ID: Health: 0 Flammability: 1 Reactivity: 0

NOTE: This material should not be used for any other purpose than the intended use in Section 1 without expert

advice. Health studies have shown that chemical exposure may cause potential human health risks which may vary
from person to person.

[ SECTION 4  FIRST AID MEASURES . _ o |

INHALATION
At ambient/normal handling temperatures, minimal or no irritation due to inhalation of vapor/mist is expected.
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SKIN CONTACT
If product is injected into or under the skin, or into any part of the body, regardless of the appearance of the
wound or its size, the individual should be evaluated immediately by a physician as a surgical emergency. Even
though initial symptoms from high pressure injection may be minimal or absent, early surgical treatment within
the first few hours may significantly reduce the ultimate extent of i m]ury Wash contact areas with soap and
water.

EYE CONTACT
Flush thoroughly with water. If irritation occurs, get medical assistance.

INGESTION
First aid is normally not required. Seek medical attention if discomfort occurs.

[SECTION 5 . —___ FIRE FIGHTING MEASURES ]

EXTINGUISHING MEDIA
Appropriate Extinguishing Media: Use water fog, foam, dry chemical or carbon dioxide (CO2) to extinguish
flames.

inappropriate Extinguishing Media: Straight Streams of Water

.RE FIGHTING
Fire Fighting Instructions: Evacuate area. Prevent runoff from fire control or dilution from entering streams,
sewers, or drinking water supply. Firefighters should use standard protective equipment and in enclosed
spaces, self-contained breathing apparatus (SCBA). Use water spray to cool fire exposed surfaces and to
protect personnel.

Hazardous Combustion Products: Aldehydes, Oxides of carbon, Smoke, Fume, Sulfur oxides, Incomplete
combustion products

FLAMMABILITY PROPERTIES
Fiash Point [Method]: >103°C (218°F) [ ASTM D-92]
Flammable Limits (Approximate volume % inair): LEL: 0.9 UEL: 7.0
Autoignition Temperature: N/D

[SECTION6 -~~~ =~ ACCIDENTAL RELEASEMEASURES . . - " =~ . |

NOTIFICATION PROCEDURES
in the event of a spill or accidenta! release, notify relevant authorities in accordance with all applicable
regulations. U.S. regulations require reporting releases of this material to the environment which exceed the
reportable quantity or oil spills which could reach any waterway including intermittent dry creeks. The National
Response Center can be reached at {800)424-8802.

SPILL MANAGEMENT
Land Spill: Stop leak if you can do it without risk. Recover by pumping or with suitable absorbent.

Water Spill: Confine the spill immediately with booms. Stop leak if you can do it without risk. Warn other
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shipping. Remove from the surface by skimming or with suitable absorbents. Seek the advice of a specialist
before using dispersants.

Wiater spill and land spill recommendations are based on the most likely spill scenario for this material:
however, geographic conditions, wind, temperature, (and in the case of a water spill) wave and current direction
and speed may greatly influence the appropriate action to be taken. For this reason, local experts should be
consulted. Note: Local regulations may prescribe or limit action to be taken.

ENVIRONMENTAL PRECAUTIONS

Large Spills: Dike far ahead of liquid spill for later recovery and disposal. Prevent entry into waterways,
sewers, basements or confined areas.

| SECTION7 . -+ "HANDLING AND STORAGE

HANDLING
Prevent small spills and leakage to avoid slip hazard.

Static Accumulator: This material is a static accumulator.

STORAGE
Do not store in open or unlabelled containers.

| SECTION 8 o EXPOSURE CONTROLS/ PERSONAL PROTECTION ~ |

Exposure limits/standards for materials that can be formed when handling this product: When mists / aerosols
can occur, the following are recommended: 5 mg/m® - ACGIH TLV, 10 mg/m?® - ACGIH STEL, 5 mg/m® - OSHA PEL.

NOTE: Limits/standards shown for guidance only. Follow applicable regulations.
ENGINEERING CONTROLS

The level of protection and types of controls necessary will vary depending upon potential exposure conditions.
Control measures to consider:
No special requirements under ordinary conditions of use and with adequate ventitation.

PERSONAL PROTECTION

Personal protective equipment selections vary based on potential exposure conditions such as applications,
handling practices, concentration and ventilation. Information on the selection of protective equipment for use
with this material, as provided below, is based upon intended, normal usage.

Respiratory Protection: If engineering controls do not maintain airborne contaminant concentrations at a
level which is adequate to protect worker health, an approved respirator may be appropriate. Respirator
selection, use, and maintenance must be in accordance with regulatory requirements, if applicable. Types of
respirators to be considered for this material include:

No special requirements under ordinary conditions of use and with adequate ventilation.
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For high airborne concentrations, use an approved supplied-air respirator, operated in positive pressure mode.
Supplied air'respirators with an escape bottle may be appropriate when oxygen levels are inadequate,
gas/vapor warning properties are poor, or if air purifying filter capacity/rating may be exceeded.

Hand Protection: Any specific glove information provided is based on published literature and glove
manufacturer data. Work conditions can greatly effect glove durability; inspect and replace worn or damaged
gloves. The types of gloves to be considered for this material include:

No protection is ordinarily required under normal conditions of use.

Eye Protection: If contact is likely, safety glasses with side shields are recommended.

Skin and Body Protection: Any specific clothing information provided is based on published literature or
manufacturer data. The types of clothing to be considered for this material include:
No skin protection is ordinarily required under normal conditions of use. In accordance with good
industrial hygiene practices, precautions should be taken to avoid skin contact.

Specific Hygiene Measures: Always observe good personal hygiene measures, such as washing after
handling the material and before eating, drinking, and/or smoking. Routinely wash work clothing and protective
equipment to remove contaminants. Discard contaminated clothing and footwear that cannot be cleaned.
Practice good housekeeping.

ENVIRONMENTAL CONTROLS
See Sections 6, 7, 12, 13.

{SECTIONS T ... PHYSICAL AND CHEMICAL PROPERTIES " . .~ i |

Typical physical and chemical properties are given below. Consult the Supplier in Section 1 for additional
data.

GENERAL INFORMATION
Physical State: Liquid
Color: Amber
Odor: Characteristic
Odor Threshold: N/D

IMPORTANT HEALTH, SAFETY, AND ENVIRONMENTAL INFORMATION
Relative Density (at15°C ): 0.893
Flash Point [Method]: >103°C (218°F)[ ASTM D-92]
Flammable Limits (Approximate volume % in air): LEL: 0.9 UEL: 7.0
Autoignition Temperature: N/D
Boiling Point / Range: > 316°C (600°F)
Vapor Density (Air=1): > 2 at 101 kPa
Vapor Pressure: < 0.013 kPa (0.1 mm Hg) at 20°C
Evaporation Rate (n-butyl acetate =1): N/D
pH: N/A
{ og Pow (n-Octanol/Water Partition Coefficient): >
Solubility in Water: Negligible
Viscosity: 100 cSt (100 mm?*/sec ) at40 °C | 11.2 ¢St {11.2 mm?/sec) at 100°C
Oxidizing Properties: See Sections 3, 15, 16.
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OTHER INFORMATION
Freezing Point: N/D
Melting Point: N/A

Pour Point:  -18°C (0°F)
DMSO Extract (mineral oif only), IP-346: < 3 %wt
| SECTION 10 STABILITY AND REACTIVITY = . - ' |

STABILITY: Material is stable under normal conditions.

CONDITIONS TO AVOID: Excessive heat. High energy sources of ignition.

MATERIALS TO AVOID: Strong oxidizers

HAZARDOUS DECOMPOSITION PRODUCTS: Material does not decompose at ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

— TOXICOLOGICAL INFORMATION

| SECTION 11 L
ACUTE TOXICITY
Route of Exposure Conclusion / Remarks
Inhalation

Toxicity (Rat); LC50 > 5000 mg/m?*

Minimally Toxic. Based on test data for structurally simiar
materials.

Irntation: Data available.

Elevated temperatures or mechanical action may form vapors,
mist, or fumes which may be irritating to the eyes, nose, throat, or
lungs. Based on assessment of the components.

Ingestion

Toxicity (Rat): LD50 > 2000 mg/kg

Minimally Toxic. Based on test data for structurally similar
materials.

Skin

Toxicity (Rabbit): LD50 > 2000 mg/kg

Minimally Toxic. Based on test data for structurally similar
materials.

{rritation (Rabbit): Data availabte.

Negtigible irritation to skin at ambient temperatures. Based on test
data for structurally similar materiais.

Eye

Irritation (Rabbit); Data available.

May cause mild, shorl-lasting discomfort to eyes. Based on test
data for structurally similar materials.

CHRONIC/OTHER EFFECTS
For the product itself:

Repeated and/or prolonged exposure may cause irritation to the skin, eyes, or respiratory tract.

Contains:

Base oil severely refined: Not carcinogenic in animal studies. Representative material passes [P-346, Modified
Ames test, and/or other screening tests. Dermat and inhalation studies showed minimal effects; lung non-
specific infiltration of immune cells, oil deposition and minimal granuloma formation. Not sensitizing in test

animals.
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Additional information is available by request.

The following ingredients are cited on the lists below: None.

~REGULATORY LISTS SEARCHED--

1=NTP CARC 3=IARC 1 5 = IARC 2B
2= NTP SUS 4=1ARC 2A 6 = OSHA CARC-
[SECTION12 ~ "~ —  TECOLOGICAL INFORMATION ]

The information given is based on data available for the material, the components of the material, and similar materials.

ECOTOXICITY
Material -- Expected to be harmful to aquatic organisms.

MOBILITY

Base oil component -- Low solubility and floats and is expected to migrate from water to the land. Expected to
partition to sediment and wastewater solids.

PERSISTENCE AND DEGRADABILITY
Biodegradation:
Base oil component - Expected to be inherently biodegradable

[ SECTION 13 e . DISPOSAL CONSIDERATIONS -~ .. o .o 0

Disposal recommendations based on material as supplied. Disposal must be in accordance with current applicable
laws and regulations, and material characteristics at time of disposal.

DISPOSAL RECOMMENDATIONS
Product is suitable for burning in an enclosed controlled burner for fuel value or disposal by supervised
incineration at very high temperatures to prevent formation of undesirable combustion products.

REGULATORY DISPOSAL INFORMATION
RCRA Information: The unused product, in our opinion, is not specifically listed by the EPA as a hazardous
waste (40 CFR, Part 261D), nor is it formulated to contain materials which are listed as hazardous wastes. 1t
does not exhibit the hazardous characteristics of ignitability, corrositivity or reactivity and is not formulated with
contaminants as determined by the Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated. :

Empty Container Warning PRECAUTIONARY LABEL TEXT: Empty containers may retain residue and can be
dangerous. DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH
CONTAINERS TO HEAT, FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY
MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to refill or clean container since residue is difficult
to remove. Empty drums should be completely drained, properly bunged and promptly returned to a drum
reconditioner. All containers should be disposed of in an environmentally safe manner and in accordance with
agvernmental requiations.
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[SECTION14  ~~ =~~~ =~~~ TRANSPORTINFORMATION . . = ]

LAND (DOT) : Not Fiegulated for Land Transport

LAND (TDG) : Not Regulated for Land Transport
SEA (IMDG) : Not Regulated for Sea Transport according to IMDG-Code -

AIR (1ATA) : Not Regulated for Air Transport

[SECTION1s =~ REGULATORYINFORMATION . . = ]

OSHA HAZARD COMMUNICATION STANDARD: When used for its intended purposes, this material is not classified
as hazardous in accordance with OSHA 29 CFR 1910.1200.

NATIONAL CHEMICAL INVENTORY LISTING: AICS, DSL, EINECS, ENCS, KECI, PICCS, TSCA

EPCRA: This material contains no extremely hazardous substances.

ARA (311/312) REPORTABLE HAZARD CATEGORIES: None.

SARA (313) TOXIC RELEASE INVENTORY: This material contains no chemicals subject to the supplier notification
requirements of the SARA 313 Toxic Release Program.

The FoIIowing lngredients are Cited on the Lists Below:

Chemical Name CAS Number List Citations
SOLVENT DEWAXED HEAVY 64742-65-0 13,18
PARAFFINIC DISTILLATE

~REGULATORY LISTS SEARCHED~

1=ACGIH ALL 6 = TSCA 5a2 11 = CA P65 REPRO 16 = MN RTK
2 = ACGIH A1 7=TSCA5e 12 = CARTK 17 = NJ RTK
3=ACGIH A2 8§=TSCA®6 13 =1L RTK 18=PARTK
4=08HAZ 8=TSCA 12b 14 = LARTK 19=RIRTK
5=TSCA 4 10 = CA P65 CARC 15 =Ml 293

Code key: CARC=Carcinogen, REPRC=Reproductive

[ SECTION16 ' . . OTHERINFORMATION -~ |
N/D = Not determined, N/A = Not applicable

THIS SAFETY DATA SHEET CONTAINS THE FOLLOWING REVISIONS:
No revision information is available.
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The information and recommendations contained herein are, to the best of ExxonMobil's knowledge and belief, accurate
and reliable as of the date issued. ExxonMobil assumes no responsibility for accuracy of information unless the
document is the most current available from an official ExxonMobil distribution system. The information and
recommendations are offered for the user's consideration and examination, and it is the user's responsibility to satisfy
itself that they are suitable and complete for its particular use. If buyer repackages this product, legal counsel should be
consulted to insure proper heaith, safety and other necessary information is included on the container. Appropriate
warnings and safe-handling procedures should be provided to handlers and users. Alteration of this document is strictly
prohibited. Except to the extent required by law, republication or retransmission of this document, in whole or in par, is
not permitted. The term, "ExxonMobil" is used for convenience, and may include any one or more of ExxonMobil
Chemical Company, Exxon Mobil Corporation, or any affiliates in which they directly or indirectly hold any interest.

Internal Use Only
MHC: 0,0,0,0,0, 1 PPEC: A

DGN: 2005851XUS (518369)

Copyright 2002 Exxon Mobil Corporation, All rights reserved
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440693-00 MOBIL DELVAC 1300 SUPER 15W-40
MATERIAL SAFETY DATA BULLETIN

1. PRODUCT AND COMPANY IDENTIFICATION

PRODUCT NAME: MOBIL DELVAC 1300 SUPER 15W-40
SUPPLIER: EXXONMOBIL OIL CORPORATION

3225 GALLOWS RD.

FATRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect}: 609-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-3296

Product and Technical Information:

Lubricants and Specialties: 800-662-4525 800-443-9966

Fuels Products: 800-947-9147

MSDS Fax on Demand: 713-613-3661

MSDS Internet Website: http://www.exxon.com, http://www.mobil.com

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES
GLOBALLY REPORTABLE MSDS INGREDIENTS:

Substance Name Approx. Wt%
PHOSPHORODITHIQIC ACID, 1-5
©,0-DI-C1-14-ALKYL ESTERS,

ZINC SALT (2:1) ZDDP

(68649-42-3)

See Section B8 for exposure limits (if applicable).

Under normal conditions of use, this product is not considered hazardous
according to regulatory guidelines (See section 15).

EMERGENCY OVERVIEW: Brown Liquid. DOT ERG No. : NA
POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use,
this preduct does not pose a risk to health. Excessive exposure

may result in eye, skin or respiratory irritation.

For further health effects/toxicoclogical data, see Section 11.
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EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with scap and water. Remove and
clean oil soaked clothing daily and wash affected area. (See
Section 16 - Injection Injury)

INHALATION: Not expected to be a problem. However, if respiratory
irritation, dizziness, nausea, or unconsciousness occurs due to
excessive vapor or mist exposure, seek immediate medical
assistance. If breathing has stopped, assist ventilation with a
mechanical device or mouth-to-mouth resuscitation.

INGESTION: Not expected to be a problem. Seek medical attention if
discomfort occurs. Do not induce vomiting.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire control or dilution from entering streams, sewers, Or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: None.

COMBUSTION PRCDUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustion.

?lash Point C(F): 230(446) (ASTM D-92).

Flammable Limits ({(approx.% vol.in air} - LEL: O0.9%, UEL: 7.0%

NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: ©

NOTIFICATION PROCEDURES: Report spills/releases as required to
appropriate authorities. U.S. Coast Guard and EPA regulations
require immediate reporting of spills/releases that could reach
any waterway including intermittent dry creeks. Report
spill/release to Coast Guard National Response Center toll free
number (800}424-8802. 1In case of accident or road spill notify
CHEMTREC (800) 424-9300.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED:

LAND SPILL: Shut off source taking normal safety precautions. Take
measures to minimize the effects on ground water. Recover by
pumping or contain spilled material with sand or other suitable
absorbent and remove mechanically into containers. If necessary,
dispose of adsorbed residues as directed in Section 13.

WATER SPILL: Confine the spill immediately with booms. Warn other
ships in the vicinity. Notify port and other relevant authorities.
Remove from the surface by skimming or with suitable absorbents. If
permitted by regulatory authorities the use of suitable dispersants
should be considered where recommended in local oil spill
procedures.

ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers,
water sources or low lying areas; advise the relevant authorities
if it has, or if it contaminates soil/vegetation.

PERSONAL PRECARUTIONS: See Section 8
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HANDLING: No special precautions are necessary beyond normal geood
hygiene practices. 8See Section 8 for additional personal
protection advice when handling this product.

STORAGE: Keep containers closed when not in use. Do not store in open
or unlabelled containers. Store away from strong oxidizing
agents and combustible materials. Do not store near heat,
sparks, flame or strong oxidants.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue (liquid
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TQ HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
be disposed of in an environmentally safe manner and in
accordance with governmental regulations.

OCCUPATIONAL EXPOSURE LIMITS:

When mists/aerosols can occur, the following are recommended: 5 mg/m3
(as 0il mist)}- ACGIH Threshold Limit Value (TLV), 10 mg/m3 (as oil mist)
- ACGIH Short Term Exposure Limit (STEL), 5 mg/m2? {as oil mist) - OSHA
Permissible Exposure Limit (PEL}

VENTILATION: If mists are generated, use adequate ventilation, local
exhaust or enclosures to control below exposure limits.

RESPIRATORY PROTECTION: If mists are generated, and/or when
ventilation is not adequate, wear approved respirator.

EYE PROTECTION: If eye contact is likely, safety glasses with side
shields or chemical type goggles should be worn.

SKIN PROTECTION: Not normally required. When splashing or liguid
contact can occur frequently, wear oil resistant gloves and/or
other protective c¢lothing. Good personal hygiene practices
should always be followed.

Typical physical properties are given below. Consult Product Data Sheet
for specific details.

APPEARANCE: Liquid

COLOR: Brown

QDOR: Mild

ODOR THRESHOLD-ppm: NE

pH: NA

BOILING POINT C({F): > 316(600}
MELTING POINT C(F): NA

FLASH POINT C(F): 230(446) (ASTM D-92)
FLAMMABILITY (solids): NE
AUTO FLAMMABILITY C(F): NA
EXPLOSIVE PROPERTIES: NA
QXIDIZING PROPERTIES: NA
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VAPOR PRESSURE-mmHg 20 C: NE

VAPOR DENSITY: NE

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.877

SOLUBILITY IN WATER: Negligible

PARTITION COEFFICIENT: > 3.5

VISCOSITY AT 40 C, cSt: 117.0

VISCOSITY AT 100 C, c¢St: 15.5

POUR POINT C{F)}: -33(-27)}

FREEZING POINT C{F): NE

VOLATILE ORGANIC COMPOUND: NE

DMSO EXTRACT, IP-346 (WT.%): <3, for mineral oil only
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE

STABILITY (THERMAL, LIGHT, ETC.): Stable.

CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTS: Product does not decompose at
ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

---ACUTE TOXICOLOGY---

ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000
mg/kg). ---Based on testing of similar products and/or the
components.

DERMAL TOXICITY (RABBITS): Practically non-toxic {(LD50: greater than
2000 mg/kg). ---Based on testing of similar products and/or the
components.

INHALATION TOXICITY (RATS): Practically non-toxic (LC50: greater
than 5 mg/l). ---Based on testing of similar products and/or the
components.

EYE IRRITATION (RABBITS): Practically non-irritating. {Dralize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.

SKIN IRRITATION {RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based

on testing of similar products and/or the components.

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not
performed with this product, a variety of mineral and synthetic
oils, such as those in this product, have been tested. These
samples had virtually no effect other than a nonspecific
inflammatory response in the lung to the aerosolized mineral oil.
The presence of additives in other tested formulations ({(in
approximately the same amounts as in the present formulation) did
not alter the observed effects.

---SUBCHRONIC TOXICOLOGY (SUMMARY) ---

No significant adverse effects were found in studies using repeated
dermal applications of similar formulations to the skin of
laboratory animals for 13 weeks at doses significantly higher
than those expected during normal industrial exposure. The
animals were evaluated extensively for effects of exposure
{hematology, serum chemistry, urinalysis, organ weights,
microscopic examination of tissues etc.).
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---REPRODUCTIVE TOXICOLOGY (SUMMARY)---
No teratogenic effects would be expected from dermal exposure, based
on laboratory develcpmental toxicity studies of major components
in this formulation and/or materials of similar composition.

---CHRONIC TOXICOLOGY (SUMMARY) ---

Repeated and/or prolonged exposure may cause irritation to the skin,
eyes or respiratory tract. Overexposure to oil mist may result
in cil droplet deposition and/or granuloma formation. For
mineral base oils: Base oils in this product are severely
solvent refined and/or severely hydrotreated. Chronic mouse skin
painting studies of severely treated oils showed no evidence of
carcinogenic effects. These results are confirmed on a
continuing basis using various screening methods such as Modified
Ames Test, IP-346, and/or other analytical methods. For
synthetic base oils: The base oils in this product have been
tested in the Ames assay and other tests of mutagenicity with
negative results. These base oilg are not expected to be
carcinogenic with chronic dermal exposures.

---SENSITIZATION (SUMMARY) - - -
Not expected to be sensitizing based on tests of this product,
components, or similar products.

---OTHER TOXICOLOGY DATA---
Used gasoline engine oils have shown evidence of skin carcinogenic
activity in laboratory tests when no effort was made to wash the
oil coff between applications. Used oil from diesel engines did
not produce this effect.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE AND EFFECTS:

In the absence cof specific environmental data for this product, this
assessment is based on information for representative products.

ECOTOXICITY: Available ectoxicity data (LL50 >1000 mg/L) indicates
that adverse effects to aguatic organisms are not expected from
this product.

MOBILITY: When released into the environment, adsorption to sediment
and soil will be the predominant behavior.

PERSISTENCE AND DEGRADABILITY: This product is expected to be
inherently biodegradable.

BIOACCUMULATIVE POTENTIAL: Bioaccumulation is unlikely due to the very
low water solubility of this product, therefore biocavailability
to aquatic organisms is minimal.

13. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL: Product is suitable for burning in an enclosed,
controlled burner for fuel value. Such burning may be limited
pursuant to the Resource Conservation and Recovery Bect. In
addition, the product is suitable for processing by an approved
recycling facility or can be disposed of at an appropriate
government waste disposal facility. Use of these methods is
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subject to user compliance with applicable laws and regulations
and consideration of product characteristics at time of disposal.

RCRA INFORMATION: The unused product, in our opinion, is not
specifically listed by the EPA as a hazardous waste (40 CFR,
Part 261D}, nor is it formulated to contain materials which
are listed hazardous wastes. It does not exhibit the hazardous
characteristics of ignitability, corrosivity, or reactivity. The
unused product is not formulated with substances covered by the
Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.

USA DOT: NOT REGULATED BY USA DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
IMO: NOT REGULATED BY IMO.

IATA: NOT REGULATED BY IATA.

STATIC ACCUMULATOR (50 picosiemens or less): YES

US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended
purposes, this product is not classified as hazardous in
accordance with OSHA 29 CFR 1910.1200.

EU Labeling: Product is not dangerous as defined by the European Union
Dangerous Substances/Preparations Directives. EU labeling not
required.

Governmental Inventory Status: All components comply with TSCA,
EINECS/ELINCS, AICS, METI, DSL, KOREA, and PHILIPPINES.

U.S. Superfund Amendments and Reauthorization Act (SARA} Title III:

This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".
SARA (311/312) REPORTABLE HAZARD CATEGORIES: None.

This product contains the following SARA (313) Toxic Release

Chemicals:
CHEMICAL NAME CAS NUMBER CONC.
ZINC DITHIOPHOSPHATE 68649-42-3 1.2%

The following product ingredients are cited on the lists below:

CHEMICAL NAME CAS NUMBER LIST CITATIONS *

ZINC (ELEMENTAL ANALYSIS) (0.15%) 7440-66-6 22

ZINC DITHIOPHOSPHATE {1.22%) 68649-42-3 18, 20, 21, 22, 24,
25
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-~~~ REGULATORY LISTS SEARCHED ---

1=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK
2=ACGIH Al 7=IARC 2ZA 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2 8=IARC 2B 13=TSCA b5e 18=CA RTK 23=MN RTK
4=NTP CARC 9=05HA CARC 14=TSCA & 19=FL RTK 24=NJ RTK
5=NTP SUS 10=058HA Z 15=TSCA 12b 20=IL RTK 25=PA RTX

26=RI RTK

* EPA recently added new chemical substances to its TSCA Section 4 test rules.

Please

contact the supplier to confirm whether the ingredients in this product currently

appear on a TSCA 4 or TS5CA 12b list.
Code key:CARC=Carcinogen; SUS=Suspected Carcincgen; REPRO=Reproductive

USE: COMMERCIAL ENGINE OIL

NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.

Health studies have shown that many hydrocarbons pose potential human
health risks which wmay vary from person to person. Information provided
on this MSDS reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
considered:

INJECTION INJURY WARNING: If product is injected into or under the skin,
or into any part of the body, regardless of the appearance of the wound
or its size, the individual should be evaluated immediately by a
physician as a surgical emergency. Even though initial symptoms from
high pressure injection may be minimal or absent, early surgical
treatment within the first few hours may significantly reduce the
ultimate extent of injury.

INDUSTRIAL LABEL

Under normal conditions of intended use, this product does not pose a
risk to health. Excessive exposure may result in eye, skin or
respiratory irritation. Always observe good hygiene measures. First
Bid: Wash skin with soap and water. Flush eyes with water. If
overcome by fumes or wvapor, remcve to fresh air. If ingested do not
induce vomiting. If symptoms persist seek medical assistance. Read
and understand the MSDS before using this product.
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Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
license under valid patents. Appropriate warnings and safe handling
procedures should be provided to handlers and users. Alteration of this
document is strictly prohibited. Except to the extent required by law,
republication or retransmission of this document, in whole or in part, is
not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution
gystem. Exxon Mobil Corpeoration and its affiliated companies neither
represent nor warrant that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxcnMcbil 0il Corporation
Environmental Health and Safety Department, Clinton, USA
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583021-00 MOBIL HYDRAULIC OIL AW 46
MATERIAL SAFETY DATA BULLETIN

PRODUCT NAME: MOBIL HYDRAULIC CIL AW 46
SUPPLIER: EXXONMOBIL OIL CORPORATION
3225 GALLOWS RD.
FATIRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect): 605-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-3296

Product and Technical Information:

Lubricants and Specialties: 800-662-4525 800-443-9966

Fuels Products: 800-947-9147

MSDS Fax on Demand: 713-613-3661

MSDS Internet Webgite: http://www.exxon.com, http://www.mobil.com

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES
GLOBALLY REPORTABLE MSDS INGREDIENTS:
None.

See Section 8 for exposure limits {(if applicable).

Under normal conditions of use, this product is not considered hazardous
according to regulatory guidelines {(See section 15).

EMERGENCY OVERVIEW: Dark Amber Liguid. Note: Pressurized mists may
form a flammable mixture. DOT ERG No. : NA

POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use,
this product does not pose a risk to health. Excessive exposure
may result in eye, skin or respiratory irritation.

For further health effects/toxicological data, see Section 11.

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with soap and water. Remove and
clean oil soaked clothing daily and wash affected area.
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INJECTION INJURY WARNING: If product is injected into or under
the skin, or into any part of the bedy, regardless of the
appearance of the wound or its size, the individual should be
evaluated immediately by a physician as a surgical emergency.
Even though initial symptoms from high pressure injection may be
minimal or absent, early surgical treatment within the first few
hours may significantly reduce the ultimate extent of injury.

INHALATION: Not expected to be a problem. However, if respiratory
irritation, dizziness, nausea, or unconsciousness occurs due to
excessive vapor or mist exposure, seek immediate medical
assistance. If breathing has stopped, assist ventilation with a
mechanical device or mouth-to-mouth resuscitation.

INGESTION: Not expected to be a problem. Seek medical attention if
discomfort occurs. Do neot induce vomiting.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire control or dilution from entering streams, sewers, or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Note: Pressurized mists may form
a flammable mixture.

COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustion.

Flash Point C(F): 198(388) (ASTM D-92).

Flammable Limits (approx.% wvol.in air) - LEL: 0.9%, VEL: 7.0%

NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0

6. ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES: Report spills/releases as required to
appropriate authorities. U.S. Coast Guard and EPA regulations
require immediate reporting of spills/releases that could reach
any waterway including intermittent dry creeks. Report
spill/release to Coast Guard National Response Center toll free
number (800)424-8802. 1In case of accident or road spill notify
CHEMTREC (800) 424-9300.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED:

LAND SPILL: Shut off source taking normal safety precautions. Take

measures to minimize the effects on ground water. Recover by
pumping or contain spilled material with sand or other suitable

absorbent and remove mechanically into containers. If necessary,

dispose of adsorbed residues as directed in Section 13.

WATER SPILL: Confine the spill immediately with booms. Warn other
ships in the vicinity. Notify port and other relevant authorities.

Remove from the surface by skimming or with suitable absorbents.

permitted by regulatory authorities the use of suitable dispersants

should be considered where recommended in local oil spill
procedures.
ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers,

water sources or low lying areas; advise the relevant authorities

if it has, or if it contaminates soil/vegetation.
PERSONAL PRECAUTIONS: See Section 8
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HANDLING: High pressure injection under the skin may occur due to the
rupture of pressurized lines. Always seek medical attention. No
special precautions are necessary beyond normal good hygiene
practices. See Section 8 for additional personal protection
advice when handling this product.

STORAGE: Keep containers closed when not in uge. Do not store in open
or unlabelled containers. Store away from strong oxidizing
agents and combustible materials. Do not store near heat,
sparks, flame or strong oxidants.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue (liquid
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF ICNITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
be disposed of in an environmentally safe manner and in
accordance with governmental regulations.

OCCUPATIONAL EXPOSURE LIMITS:

When mists/aerosols can occur, the following are recommended: 5 mg/m3
{as oil mist)- ACGIH Threshold Limit Value (TLV), 10 mg/m3 (as oil mist)
- ACGIH Short Term Exposure Limit (STEL), 5 mg/m3 (as oil mist} - OSHA
Permissible Exposure Limit (PEL)

VENTILATION: If mists are generated, use adequate ventilation, local
exhaust or enclosures to contrcl below exposure limits.

RESPIRATORY PROTECTION: If mists are generated, and/or when
ventilation is not adequate, wear approved respirator.

EYE PROTECTION: If eye contact is likely, safety glasses with side
shields or chemical type goggles should be worn.

SKIN PROTECTION: Not normally regquired. When splashing or liguid
contact can occur frequently, wear oil resistant gloves and/or
other protective clothing. Good personal hygiene practices
should always be followed.

Typical physical properties are given below. Consult Product Data Sheet
for specific details.

APPEARANCE: Liquid

COLOR: Dark Amber

ODOR: Mild

ODOR THRESHOLD-ppm: NE

pH: NA

BOILING POINT C{F): > 316(600)
MELTING POINT C(F): NA

FLASH POINT C{F): 198{(388) (ASTM D-92}
FLAMMABILITY ({(sclids): NE

AUTO FLAMMABILITY C(F): NA
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EXPLOSIVE PROPERTIES: NA

OXIDIZING PROPERTIES: NA

VAPOR PRESSURE-mmHg 20 C: < 0.1

VAPOR DENSITY: > 2.0

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.875%

SOLUBILITY IN WATER: Negligible

PARTITION COEFFICIENT: > 3.5

VISCOSITY AT 40 C, cSt: 46.0

VISCOSITY AT 100 C, cSt: 6.7

PCUR POINT CI(F): < -18{0}

FREEZING POINT C{F): NE

VOLATILE ORGANIC COMPOUND: NE

DMSO EXTRACT, IP-346 (WT.%): <3, for mineral oil only
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECCMPOSES

FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE

10. STABILITY AND REACTIVITY

STABILITY (THERMAL, LIGHT, ETC.): Stable.

CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTS: Product does not decompose at
ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

-~--ACUTE TOXICOLOGY---

ORAL TOXICITY (RATS): Practically non-toxic (LDS0: greater than 2000
mg/kg}. ---Based on testing of similar products and/or the
components.

DERMAL TOXICITY (RABBITS): Practically non-toxie (LD50: greater than
2000 mg/kg). ---Based on testing of similar products and/or the
components.

INHALATION TOXICITY (RATS}: Practically non-toxic {LC50: greater
than 5 mg/l). ---Based on testing of similar products and/or the
components.

EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar

products and/or the components.

SKIN IRRITATION (RABBITS}: Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based
on testing of similar products and/or the components.

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not
performed with this product, a variety of mineral and synthetic
cils, such as those in this product, have been tested. These
samples had virtually no effect other than a nonspecific
inflammatory response in the lung to the aerosolized mineral oil.
The presence of additives in other tested formulations (in
approximately the same amounts as in the present formulation) did
not alter the observed effects.

-~ ~SUBCHRONIC TOXICOLOGY (SUMMARY)---

No significant adverse effects were found in studies using repeated
dermal applications of similar formulations to the skin of
laboratory animals for 13 weeks at doses significantly higher
than those expected during normal industrial exposure. The
animals were evaluated extensively for effects of exposure
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(hematology, serum chemistry, urinalysis, organ weights,
microscopic examination of tissues etc.).

---REPRODUCTIVE TOXICOLOGY (SUMMARY) -~ -
No teratogenic effects would be expected from dermal exposure, based
on laboratory developmental toxicity studies of major components
in this formulation and/or materials of similar composition.

---CHRONIC TOXICOLOGY (SUMMARY)---

Repeated and/or prolonged exposure may cause irritation to the skin,
eyes or respiratory tract. Overexposure to oil mist may result
in oil droplet deposition and/or granuloma formation. For
mineral base oils: Base o0ils in this product are severely
solvent refined and/or severely hydrotreated. Chronic mouse skin
painting studies of severely treated cils showed no evidence of
carcinogenic effects. These results are confirmed on a
continuing basis using various screening methods such as Modified
Ames Test, IP-346, and/or other analytical methods. For
synthetic base oils: The base oils in this product have been
tested in the Ames assay and other tests of mutagenicity with
negative results. These base oils are not expected to be
carcinogenic with chreonic dermal exposures.

---SENSITIZATION (SUMMARY})---
Not expected to be sensitizing based on tests of this product,
components, or similar products.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAIL FATE AND EFFECTS:

In the absence of specific environmental data for this product, this
assessment is based on information for representative products.

ECOTOXICITY: Available ectoxicity data (LL50 >1000 mg/L) indicates
that adverse effects to agquatic organisms are not expected from
this product.

MOBILITY: When released intc the environment, adsorption to sediment
and soil will be the predominant behavior.

PERSISTENCE AND DEGRADABILITY: This product is expected to be
inherently biodegradable.

BIOACCUMULATIVE POTENTIAL: Bicaccumulation is unlikely due to the very
low water solubility of this product, therefore bioavailability
to agquatic organisms is minimal.

WASTE DISPOSAL: Product is suitable for burning in an enclosed,
controlled burner for fuel value. Such burning may be limited
pursuant to the Resource Conservation and Recovery Act. In
addition, the product is suitable for processing by an approved
recycling facility or can be disposed of at an appropriate
government waste disposal facility. Use of these methods is
subject to user compliance with applicable laws and regulations
and consideration of product characteristics at time of disposal.

RCRA INFORMATION: The unused product, in our opinion, is not
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specifically listed by the EPA as a hazardous waste (40 CFR,

Part 261D}, nor is it formulated to contain materials which

are listed hazardous wastes. It does not exhibit the hazardous
characteristics of ignitability, corrosivity, or reactivity. The
unused product is not formulated with substances covered by the
Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.

USA DOT: NOT REGULATED BY USA DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
IMO: NOT REGULATED BY IMO.

TIATA: NOT REGULATED BY TATA.

STATIC ACCUMULATOR (50 picogsiemens or less): YES

US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended
purposes, this product is not classified as hazardous in
accordance with OSHA 29 CFR 1910.1200.

EU Labeling: Product is not dangerous as defined by the European Union
Dangerous Substances/Preparationg Directives. EU labeling not
required.

Governmental Inventory Status: All components comply with TSCA,
EINICS/ELINCS, AICS, DSL, KOREA, and PHILIPPINES.

U.S. Superfund Amendments and Reauthorization Act (SARA) Title III:

This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".
SARA (311/312) REPORTABLE HAZARD CATEGORIES: None.
This product contains no chemicals subject to the supplier notification

requirements of SARA (313) toxic release program.

The following product ingredients are cited on the lists below:

CHEMICAL NAME CAS NUMBER LIST CITATIONS *
ZINC (ELEMENTAL ANALYSIS) (<0.05%) 7440-66-6 22
PHOSPHORODITHOIC ACID, O,0-DI 68649-42-3 22

C1l-14-ALKYL ESTERS, ZINC SALTS (2:
1) (ZDDP) {0.43%}

--- REGULATORY LISTS SEARCHED ---

1=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK
2=ACGIH Al 7=TARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK
4=NTP CARC 9=0SHA CARC 14=TSCA 6 15=FL RTK 24=NJ RTK
S5=NTP SUS 10=0SHA Z 15=TSCA 12b 20=IL RTK 25=PA RTK

26=RTI RTK
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* EPA recently added new chemical substances to its TSCA Section 4 test rules.

Please

contact the supplier to confirm whether the ingredients in this product currently

appear on a TSCA 4 or TSCA 12b list.
Code key:CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive

16. OTHER INFORMATION

USE: HYDRAULIC OIL

NOTE: PRODUCTS OF EXXON MOBIL CCORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCES.

Health studies have shown that many hydrocarbons pose potential human
health risks which may vary from person to person. Information provided
on this MSDS reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
considered:

INDUSTRIAL LAREL

Under normal conditions of intended use, this product does not pose a
risk to health. Excessive exposure may result in eye, skin or
respiratory irritation. Always observe good hygiene measures. First
Aid: Wash skin with soap and water. Flush eyes with water. If
overcome by fumes or vapor, remove to fresh air. If ingested do not
induce vomiting. If symptoms persist seek medical assistance. Read
and understand the MSDS before using this product.

I E AR EE R ZEI R AR RS AR RS RAREREXEREREEE R AR AR R R R SRS R AR RS S R R R R EREEEREERESSE

For Internal Use Only: MHC: 1* 1* 1* 1* 1*, MPPEC: A, TRN: 583021-00,
CMCS97: 971019, REQ: US - MARKETING, SAFE USE: L
EHS Approval Date: 13JUN2003

22222 XX R R R RATEEALEE R SRR R R RE SR E R R R LR SRR AR R R R R R R R ELEEERERESES

Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TC THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
license under valid patents. Appropriate warnings and safe handling
procedures should be provided to handlers and users. Alteration of this
document is strictly prohibited. Except to the extent required by law,
republication or retransmission of this document, in whole or in part, is
not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution
gystem. Exxon Mobil Corporation and its affiliated companies neither
represent nor warrant that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxonMobil 0il Corporation
Environmental Health and Safety Department, Clinton, USA
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Ex¢onMobil

522334-00 MOBILFLUID 424
MATERIAL SAFETY DATA BULLETIN

PRODUCT NAME: MOBILFLUID 424
SUPPLIER: EXXONMOBIL OIL CORPORATION
3225 GALLOWS RD.

FAIRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect): 609-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-32%6

Product and Technical Information:

Lubricants and Specialties: 800-662-4525 800-443-9966

Fuels Products: 800-947-9147

MSDS Fax on Demand: 713-613-3661

MSDS Internet Website: http://www.exxon.com, http://www.mobil.com

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES
GLOBALLY REPORTAELE MSDS INGREDIENTS:

Substance Name Approx. Wt%

ZINC DITHIOPHOSPHATE 1-5
{68649-42-3)

OTHER INGREDIENTS:
Substance Name BApprox. Wt%

CALCIUM SULFONATE 1-5

See Section B8 for exposure limits (if applicable).

Under normal conditions of use, this product is not considered hazardous
according to regulatory guidelines (See section 15).

EMERGENCY OVERVIEW: Dark Amber Liguid. Note: Pressurized mists may
form a flammable mixture. DOT ERG No. : NA

POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use,

this product does not pose a risk to health. Excessgive exposure
may result in eye, skin or respiratory irritation.
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For further health effects/toxicological data, see Section 11.

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with soap and water. Remove and
clean cil soaked clothing daily and wash affected area.
INJECTION INJURY WARNING: If product is injected into or under
the skin, or into any part of the body, regardless of the
appearance of the wound or its size, the individual should be
evaluated immediately by a physician as a surgical emergency.
Even though initial symptoms from high pressure injection may be
minimal or absent, early surgical treatment within the first few
hours may significantly reduce the ultimate extent of injury.

INHALATION: Not expected to be a problem. However, if respiratory
irritation, dizziness, nausea, or unconsciousness occurs due to
excessive vapor or mist exposure, seek immediate medical
assistance. If breathing has stopped, assist ventilation with a
mechanical device or mouth-to-mouth resuscitation.

INGESTION: Not expected to be a problem. Seek medical attention if
discomfort occurs. Do not induce vomiting.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire control or dilution from entering streams, sewers, or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Note: Presgsurized mists may form
a flammable mixture.

COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustion.

Flash Point C(F): > 198(389) {(ASTM D-92}.

Flammable Limits (approx.% vol.in air) - LEL: 0.9%, UEL: 7.0%

NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0

6. ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES: Report spills/releases as required to
appropriate authorities. U.S. Coast Guard and EPA regulations
require immediate reporting of spills/releases that could reach
any waterway including intermittent dry creeks. Report
spill/release to Coast Guard National Response Center toll free
number (800)424-8802. 1In case of accident or road spill notify
CHEMTREC (800} 424-9300.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED:
LAND SPILL: Shut off source taking normal safety precautions. Take
measures to minimize the effects on ground water. Recover by
pumping or ccontain spilled material with sand or other suitable
absorbent and remove mechanically into containers. If necessary,
dispose of adsorbed residues as directed in Section 13.
WATER SPILL: Confine the spill immediately with booms. Warn other
ships in the vicinity. Notify port and other relevant authorities.
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Remove from the surface by skimming or with suitable absorbents. If
permitted by regulatory authorities the use of suitable dispersants
should be considered where recommended in local oil gpill
procedures.

ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers,
water sources or low lying areas; advise the relevant authorities
if it has, or if it contaminates soil/vegetation.

PERSONAL PRECAUTIONS: See Section 8

HANDLING: High pressure injection under the skin may occur due to the
rupture of pressurized lines. Always seek medical attention. No
special precautions are necessary beyond normal good hygiene
practices. 5See Section 8 for additional personal protection
advice when handling this product.

STORAGE: Keep containers closed when not in use. Do not store in open
or unlabelled containers. Store away from strong oxidizing
agents and combustible materials. Do not store near heat,
sparks, flame or strong oxidants.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to aveoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue {liquid
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGRITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
be disposed of in an environmentally safe manner and in
accordance with governmental regulations.

OCCUPATIONAL EXPOSURE LIMITS:

When mists/aerosols can occur, the following are recommended: 5 mg/m3
(as o0il mist)- ACGIH Threshold Limit Value {TLV), 10 mg/m3? {as oil mist)
- ACCIH Short Term Exposure Limit (STEL), 5 mg/m3 (as oil mist) - OSHA
Permissible Exposure Limit (PEL)

VENTILATION: If mists are generated, use adequate ventilation, local
exhaust or enclosures to control below exposure limits.

RESPIRATORY PROTECTION: If mists are generated, and/or when
ventilation is not adequate, wear approved respirator.

EYE PROTECTION: If eye contact is likely, safety glasses with side
shields or chemical type goggles should be worn.

SKIN PROTECTION: Not normally required. When splashing or liquid
contact can occur frequently, wear oil resistant gloves and/or
other protective clothing. Good personal hygiene practices
should always be followed.

9. PHYSICAL AND CHEMICAL PROPERTIES

ypical physical properties are given below. Consult Product Data Sheet
for specific details.
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APPEARANCE: Liquid

COLCR: Dark Amber

ODOR: Mild

ODOR THRESHOLD-ppm: NE

pH: NA

BOILING POINT C(F}): > 316(600)}

MELTING POINT C(F): NA

FLASH POINT C(F): > 198(389) (ASTM b-952)

FLAMMABILITY (solids}: NE

AUTO FLAMMABILITY C(F): NA

EXPLOSIVE PROPERTIES: NA

CXIDIZING PROPERTIES: NA

VAPOR PRESSURE-mmHg 20 C: < 0.1

VAPOR DENSITY: > 2.0

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.882

SOLUBILITY IN WATER: Negligible

PARTITION COEFFICIENT: > 3.5

VISCOSITY AT 40 C, cSt: 55.0

VISCOSITY AT 100 C, cSt: 9.6

POUR POINT C(F): < -36(-33)

FREEZING POINT C(F)}: NE

VOC: < 5.00 (Wt. %); 0.358 lbs/gal

DMSO EXTRACT, IP-346 (WT.%}: <3, for mineral oil only
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATiON, CONTACT YOUR MARKETING REPRESENTATIVE

10. STABILITY AND REACTIVITY

STABILITY (THERMAL, LIGHT, ETC.): Stable.

CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition.

INCOMPATIBILITY {(MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTS: Product does not decompose at
ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

---ACUTE TOXICOLOGY---
ORAL TOXICITY {RATS): Practically non-toxic (LD50: greater than 2000

mg/kg). ---Based on testing of similar products and/or the
components .

DERMAL TOXICITY (RABBITS): Practically non-toxie (LD50: greater than
2000 mg/kg) . ---Based on testing of similar products and/or the
components.

INHALATION TOXICITY (RATS): Practically non-toxic ({LCS0: greater
than 5 mg/1l). ---Based on testing of similar products and/or the
components.

EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar

products and/or the components.

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based
on testing of similar products and/or the components.

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not
performed with this product, a variety of mineral and synthetic-
oils, such as those in this product, have been tested. These
samples had virtually no effect other than a nonspecific
inflammatory response in the lung to the aercsolized mineral oil.
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The presence of additives in other tested formulations {in
approximately the same amounts as in the present formulation} did
not alter the observed effects.

---SUBCHRONIC TOXICOLOGY (SUMMARY) ---

No significant adverse effects were found in studies using repeated
dermal applications of similar formulations to the skin of
laboratory animals for 13 weeks at doses significantly higher
than those expected during normal industrial exposure. The
animals were evaluated extensively for effects of exposure
(hematology, serum chemistry, urinalysis, organ weights,
microscopic examination of tissues etc.).

~~-REPRODUCTIVE TOXICOLOGY (SUMMARY) ---
No teratogenic effects would be expected from dermal exposure, based
on laboratory developmental toxicity studies of major components
in this formulation and/or materials of similar composition.

~--CHRONIC TOXICOLOGY {SUMMARY)---

Repeated and/or prolonged exposure may cause irritation to the skin,
eyes or respiratory tract. Overexposure to oil mist may result
in oil droplet deposition and/or granuloma formation. For
mineral base oils: Base oils in this product are severely
solvent refined and/or severely hydrotreated. Chronic mouse skin
painting studies of severely treated oils showed no evidence of
carcinogenic effects. These results are confirmed on a
continuing basis using various screening methods such as Modified
Ames Test, IP-346, and/or other analytical methods. For
synthetic base 0ils: The base oils in this product have been
tested in the Ames assay and other tests of mutagenicity with
negative results. These base o0ils are not expected to be
carcinogenic with chronic dermal exposures.

---SENSITIZATION (SUMMARY)---
Not expected to be sensitizing based on tests of this product,
components, or similar products.

ENVIRONMENTAL FATE AND EFFECTS:

In the absence of specific environmental data for this product, this
assessment is based on information for representative products.

ECOTOXICITY: Available ectoxicity data (LLS0 >1000 mg/L) indicates
that adverse effects to aquatic organisms are not expected from
this product.

MOBILITY: When released into the environment, adsorption to sediment
and soil will be the predominant behavior.

PERSISTENCE AND DEGRADABILITY: This product is expected to be
inherently biodegradable.

BIOACCUMULATIVE POTENTIAL: Biocaccumulation is unlikely due to the very

low water solubility of this product, therefore bicavailability
to aquatic organisms is minimal.
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Page 5 of §



WASTE DISPOSAL: Product is suitable for burning in an enclosed,

RCRA

controlled burner for fuel value. Such burning wmay be limited
pursuant to the Resource Conservation and Recovery Act. In
addition, the product is suitable for processing by an approved
recycling facility or can be disposed of at an appropriate
government waste disposal facility. Use of these methods is
subject to user compliance with applicable laws and regulations
and consideration of product characteristics at time of disposal.

INFORMATION: The unused product, in ocur opinion, is not
specifically listed by the EPA as a hazardous waste (40 CFR,

Part 261D), nor is it formulated to contain materials which

are listed hazardous wastes. It does not exhibit the hazardous
characteristics of ignitability, corrosivity, or reactivity. The
unused product is not formulated with substances covered by the
Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.

USA DOT: NOT REGULATED BY USA DOT.

RID/ADR: NOT REGULATED BY RID/ADR.

IMO:

IATA:

NOT REGULATED BY IMO.

NOT REGULATED BY IATA.

STATIC ACCUMULATOR (50 picosiemens or less): YES

US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended

purposes, this product is not classified as hazardous in
accordance with OSHA 29 CFR 191(0.1200.

EU Labeling: Product is not dangerous as defined by the European Union

Dangerous Substances/Preparations Directives. EU labeling not
required.

Governmental Inventory Status: All components comply with TSCA,

U.s.

EINECS/ELINCS, AICS, METI, DSL, KOREA, and PHILIPPINES.

Superfund Amendments and Reauthorization Act (SARA) Title III:

This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".

SARA (311/312) REPORTABLE HAZARD CATEGORIES: None.

This product contains the following SARA (313) Toxic Release

Chemicals:
CHEMICAL NAME CAS NUMBER CONC.
ZINC DITHICOPHOSPHATE 68649-42-3 <1.8%
12/31/04
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The following product ingredients are cited on the liste below:

CHEMICAL NAME CAS NUMBER LIST CITATIONS *

TOLUENE {0.11%) 108-88-3 22, 24

ZINC (ELEMENTAL ANALYSIS) (<0.20%) 7440-66-6 22

ZINC DITHIOPHOSPHATE {<1.79%) 68649-42-3 18, 20, 21, 22, 24,
25

--- REGULATORY LISTS SEARCHED ---

1=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK
2=ACGIH Al T7=IARC 23 12=TSCA 5a2 17=CA P65 REPRCO 22=MI 293
3=ACGTH A2 8=IARC 2B 13=TSCA G5Se 18=CA RTK 23=MN RTK
4=NTP CARC 9=08HA CARC 14=TSCA & 19=FL RTK 24=NJ RTK
5=NTP SUS 10=08HA Z 15=TSCA 12b 20=IL RTK 25=PA RTK

26=RI RTK

* EPA recently added new chemical substances to its TSCA Section 4 test rules.

Please

contact the supplier to confirm whether the ingredients in this product currently

appear on a TSCA 4 or TSCA 12b list,
Code key:CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive

USE: HYDRAULIC OIL

NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.

Health studies have shown that many hydrocarbons pose potential human
health risks which may vary from person to person. Information provided
on this MSDS reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
congidered:

INDUSTRIAL LABEL

Under normal conditions of intended use, this product does not pose a
risk to health. Excessive exposure may result in eye, skin or
regpiratory irritation. Always observe good hygiene measures. First
Aid: Wash skin with socap and water. Flush eyes with water. If
overcome by fumes or vapor, remove to fresh air. If ingested do not
induce vomiting. If symptoms persist seek medical assistance. Read
and understand the MSDS before using this product.

LR R R R R R EEREEREEEE R R B R R R U g U g S A g AU Ry

For Internal Use Only: MHC: 1* 1* 1% 1* 1+, MPPEC: A, TRN: 522334-00,

ELIS: 400110, CMCS97: 971955, REQ: US - MARKETING, SAFE USE: L
EHS Approval Date: 26NOV2002
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Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the preduct
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
AARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
license under valid patents. Appropriate warnings and safe handling
procedures should be provided to handlers and users. Alteration of this
document is strictly prohibited. Except to the extent required by law,
republication or retransmission of this document, in whole or in part, is
not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution
system. Exxon Mobil Corporation and its affiliated companies neither
represent nor warrant that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxonMobil 0il Corporation
Environmental Health and Safety Department, Clinton, USA
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Ex¢onMobil

530550-00 MOBILGREASE XHP 222 SPECIAL
MATERIAL SAFETY DATA BULLETIN

PRODUCT NAME: MOBILGREASE XHP 222 SPECIAL
SUPPLIER: EXXONMOBIL OIL CORPORATICHN

3225 GALLOWS RD.

FATRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect): 609-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-3296

Product and Technical Information:

Lubricants and Specialties: 800-662-4525 800-443-9966

Fuels Products: 800-947-9147

MSDS Fax on Demand: 713-613-3661

MSDS Internet Website: http://www.exxon.com, http://www.mobil.com

CHEMICAL NAMES AND SYNONYMS: SEVERE TREAT MIN. OILS & ADDITIVES
GLOBALLY REPORTABLE MSDS INGREDIENTS:

Substance Name Dpprox. Wt%

PHOSPHORODITHOIC ACID, 1-5
0,0-DI C1-14-ALKYL ESTERS,
ZINC SALTS (2:1) {(ZDDP)
(68649-42-3)

See Section B8 for exposure limits {if applicable}.

Under normal conditions of use, this product is not considered hazardous
according to regulatory guidelines (See section 15).

EMERGENCY QOVERVIEW: Gray to Black Grease. DOT ERG No. : NA
POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use,
this product does not pose a risk to health. Excessive exposure

may result in eye, skin or respiratory irritation.

For further health effects/toxicological data, see Section 11.
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4. FIRST AID MEASURES

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with soap and water. Remove and
clean oil scaked clothing daily and wash affected area.
INJECTION INJURY WARNING: If product is injected into or under
the skin, or into any part of the body, regardless of the
appearance of the wound or its size, the individual should be
evaluated immediately by a physician as a surgical emergency.
Even though initial symptoms from high pressure injection may be
minimal or absent, early surgical treatment within the first few
hours may significantly reduce the ultimate extent of injury.

INHALATION: Remove from further exposure. If respiratory irritation,
dizziness, nausea, or unconsciousness occurs, seek immediate
medical assistance. If breathing has stopped, assist ventilation
with mechanical device or use mouth-to-mouth resuscitation.

INGESTION: Not expected to be a problem. Seek medical attention if
discomfort occurs. Do not induce vomiting.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire contreol or dilution from entering streams, sewers, or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: None.

COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustiocn.

Flash Point C(F}): > 204(400) {ESTIMATED FOR OIL, ASTM D-92 (COC)).

Flammable Limits (approx.% vol.in air) - LEL: NE, UEL: NE

NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0

NOTIFICATICON PROCEDURES: Report spills/releases as required to
appropriate authorities. U.S. Coast Guard and EPA regulations
require immediate reporting of spills/releases that could reach
any waterway including intermittent dry creeks. Report
spill/release to Coast Guard National Response Center toll free
number (800}424-8802. 1In case of accident or road spill notify
CHEMTREC (B00) 424-9300.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED:

LAND SPILL: Shut off source taking normal safety precautions. Take

measures to minimize the effects on ground water. Recover by
pumping or contain spilled material with sand or other suitable
absorbent and remove mechanically into containers. If necessary,
dispose of adsorbed residues as directed in Section 13.

WATER SPILL: Confine the spill immediately with booms. Warn other

ships in the vicinity. Notify port and other relevant authorities.

Remove from the surface by skimming or with suitable absorbents.

If

permitted by regulatory authorities the use of suitable dispersants

should be considered where recommended in local oil spill
procedures.
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ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers,
water sources cr low lying areas; advise the relevant authorities
if it has, or if it contaminates soil/vegetation.

PERSONAL PRECAUTICNS: See Section 8

HANDLING: High pressure injection under the skin may occur due to the
rupture of pressurized lines. Always seek medical attention. No
special precautions are necessary beyond normal good hygiene
practices. See Section 8 for additional personal protection
advice when handling this product.

STORAGE: Keep containers closed when not in use. Do not store in open
or unlabelled containers. Store away from strong oxidizing
agents and combustible materials. Do not store near heat,
sparks, flame or strong oxidants.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue (liquid
and/or vapor) and can be dangerous. BO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOQURCES OF IGNITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
be disposed of in an environmentally safe manner and in
accordance with governmental regulations.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

OCCUPATICNAL EXPOSURE LIMITS:

This product does not contain any components which have recognized
exposure limits.

VENTILATION: Use adequate wventilation.

RESPIRATORY PROTECTION: No special requirements under ordinary
conditions of use and with adequate ventilation.

EYE PROTECTION: Generally eye contact is unlikely with this type
material. If eye contact is likely, safety glasses with side
shields or chemical type goggles should be worn.

SKIN PROTECTION: If prolonged or repeated skin contact is likely, oil
impervious gloves should be worn. Good personal hygiene
practices should always be followed.

Typical physical properties are given below. Consult Product Data Sheet

for specific details.

APPEARANCE: Grease

COLOR: Gray to Black

CDOR: Mild

ODOR THRESHOLD-ppm: NE

pH: NA

BOILING POINT C(F}: > 316{600)

DROP PCINT C(F}: > 260(500)

FLASH POINT C{(F): > 204 (400} (ESTIMATED FOR OIL, ASTM D-92 (COC))
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FLAMMABILITY (solids): NE

AUTO FLAMMABILITY C{(F}: NA

EXPLOSIVE PROPERTIES: NA

QOXIDIZING PROPERTIES: NA

VAPOR PRESSURE-mmHg 20 C: < 0.1

VAPOR DENSITY: NE

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.914

SOLUBILITY IN WATER: Negligible

PARTITION COEFFICIENT: > 3.5

VISCOSITY AT 40 C, cSt: 220.0

VISCOSITY AT 100 C, c¢8t: > 16.0

POUR POINT C{F): NA

FREEZING POINT C(F): NE

VOLATILE ORGANIC COMPOUND: NE

NOTE: MOST PHYSICAL PROPERTIES FOR OIL COMPONENT.

DMSO EXTRACT, IP-346 (WT.%): <3, for mineral oil only
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE

STABILITY (THERMAL, LIGHT, ETC.): Stable.

CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTS: Product does not decompose at
ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

---ACUTE TOXICOLOGY---

ORAL TOXICITY ({(RATS): Practically non-toxic (LD50: greater than 2000
mg/kg) . ---Based on testing of similar products and/or the
components.

DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than
2000 mg/kg). ---Based on testing of similar products and/or the
components.

INHALATION TOXICITY (RATS): Practically non-toxic (LC50: greater
than 5 mg/1). ---Based on testing of similar products and/or the
components .

EYE IRRITATION (RABEBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based

on testing of similar products and/or the components.

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not
performed with this product, a variety of mineral oils and
synthetic base oils, such as those in this product have been
tested. These samples had virtually no effect other than a
nonspecific inflammatory response in the lung to the aercsolized
mineral oil. The presence of additives in other tested
formulations (in approximately the same amounts as in the present
formulation) did not alter the observed effects.

---SUBCHRONIC TOXICCLOGY (SUMMARY)---

No significant adverse effects were found in studies using repeated
dermal applications of similar formulations to the skin of
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laboratory animals for 13 weeks at doses significantly higher
than those expected during normal industrial exposure. The
animals were evaluated extensively for effects of exposure
{hematology, serum chemistry, urinalysis, organ weights,
microscopic examination of tissues etc.).

---REPRODUCTIVE TOXICOLOGY (SUMMARY)---
No teratogenic effects would be expected from dermal exposure, based
on laborateory developmental toxicity studies of major components
in this formulation and/or materials of similar composition.

---CHRONIC TOXICOLOGY (SUMMARY) ---

Repeated and/or prolonged exposure may cause irritation to the skin,
eyes or respiratory tract. For mineral base oils: Base oils in
this product are severely solvent refined and/or severely
hydrotreated. Chronic mouse skin painting studies of severely
treated oils showed no evidence of carcinogenic effects. These
results are confirmed on a continuing basis using various
screening methods such as Modified Ames Test, IP-346, and/or
other analytical methods. For synthetic base oils: The base
oils in this product have been tested in the Ames assay and other
tests of mutagenicity with negative results. These base oils are
not expected to be carcinogenic with chronic dermal exposures.

---SENSITIZATION (SUMMARY) ---
Not expected to be sensitizing based on tests of this product,
components, or similar products.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE AND EFFECTS:

This environmental assessment was conducted using information on the
individual components as no test data was available for this
specific formulation.

ECOTOXICITY: The major components in the formulation show no aquatic
toxicity at 1000 mg/L loading, therefore long-term adverse
effects in the aquatic environment are not expected.

MOBILITY: Not established.

PERSISTENCE AND DEGRADABILITY: This product is expected to be
inherently biodegradable, as the principal components have been
shown to degrade at slow to moderate rates.

BIOACCUMULATIVE POTENTIAL: Not established.

13. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL: Product is suitable for burning in an enclosed,
controlled burner for fuel value. Such burning may be limited
pursuant to the Resource Conservation and Recovery Act. 1In
addition, the product is suitable for processing by an approved
recycling facility or can be disposed of at an appropriate
government waste disposal facility. Use of these methods is
subject to user compliance with applicable laws and regulatiocns
and consideration of product characteristics at time of disposal.

RCRA INFORMATION: The unused product, in our opinion, is not
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specifically listed by the EPA as a hazardous waste (40 CFR,

Part 261D}, nor is it formulated to contain materials which

are listed hazardous wastes. It does not exhibit the hazardous
characteristics of ignitability, corrosivity, or reactivity. The
unused product is not formulated with substances covered by the
Toxicity Characteristic Leaching Procedure {TCLP). However, used
product may be regulated.

USA DOT: NOT REGULATED BY USA DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
IMO: NOT REGULATED BY IMO.

IATA: NOT REGULATED BY IATA.

US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended
purposes, this product is not classified as hazardous in
accordance with OSHA 29 CFR 1910.1200.

EU Labeling: Product is not dangerous as defined by the Eurcpean Union
Dangercus Substances/Preparations Directives. EU labeling not
reqguired.

Governmental Inventory Status: All components comply with TSCA,
EINECS/ELINCS and AICS.

U.S5. Superfund Amendments and Reauthorization Act (SARA) Title III:
This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".

SARA {311/312) REPORTABLE HAZARD CATEGORIES: None.

This product contains the following SARA (313) Toxic Release
Chemicals:

CHEMICAL NAME CAS NUMBER CONC.

PHOSPHORODITHOIC ACID, 0O,0-DI 68649-42-3 1.3%
C1-14-ALKYL ESTERS, ZINC SALTS
(2:1) (ZDDP)

The following product ingredients are cited on the lists below:

CHEMICAL NAME CAS NUMBER LIST CITATIONS *
LITHIUM HYDROXIDE MCNOHYDRATE 1310-66-3 22

(0.05%)

ZINC (ELEMENTAL ANALYSIS) (0.18%) 7440-66-6 22

LITHIUM-SOAP THICKENER (6.14%) 7620-77-1 22

ZINC DINONYLNAPHTHALENE SULFONATE 28016-00-4 22

(0.40%)

PHOSPHORODITHOIC ACID, 0,0-DI 68649-42-3 18, 20, 21, 22, 24,
C1-14-ALKYL ESTERS, ZINC SALTS {(2: 25

1) (ZDDP) {1.29%)

FATTY ACIDS, C16-22, LITHIUM SALTS 68783-36-8 22

{(0.76%)
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--- REGULATORY LISTS SEARCHED ---

1=ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK
2=ACGIH Al 7=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK
4=NTP CARC 9=0SHA CARC 14=TSCA & 19=FL RTK 24=NJ RTK
5=NTP 35US 10=05HA Z 15=TSCA 12b 20=IL RTK 25=PA RTK

26=RI RTK

* EPA recently added new chemical substances to its TSCA Section 4 test rules.

Please

contact the supplier to confirm whether the ingredients in this product currently

appear on a TSCA 4 or T5CA 12b list.
Code key:CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive

16. OTHER INFORMATION

USE: AUTOMOTIVE GREASE

NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.

Health studies have shown that many hydrocarbons pose potential human
health risks which may vary from person tc person. Information provided
on this MSDS. reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
considered:

INDUSTRIAL LABEL

Under normal conditions of intended use, this product does not pose a
risk to health. Excessive exposure may result in eye, skin or
respiratory irritation. Always observe good hygiene measures. First
Aid: Wash skin with soap and watexr. Flush eyes with water. If
overcome by fumes or vapor, remove to fresh air. If ingested do not
induce vomiting. If symptoms persist seek medical assistance. Read
and understand the MSDS before using this product.
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For Internal Use Only: MHC: 1#* 1* 1+ 1% 1%, MPPEC: A, TRN: 530550-00,

CMCSS7: 97G870, REQ: US - MARKETING, SAFE USE: L
EHS Approval Date: 21AUG2001
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Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
license under valid patents. Appropriate warnings and safe handling
procedures should be provided to handlers and users. Alteration of this
document 1is strictly prohibited. Except to the extent required by law,

republication or retransmission of this document, in whole or in part, is

not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution
system. Exxon Mobil Corperation and its affiliated companies neither
represent nor warrant that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxonMobil 0il Corporation
Environmental Health and Safety Department, Clinton, USA
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Ex¢onMobil

530170-00 MOBILGREASE MOLY 52
MATERIAL SAFETY DATA BULLETIN

PRODUCT NAME: MOBILGREASE MOLY 52
SUPPLIER: EXXONMOBIL OIL CORPQRATION
3225 GALLOWS RD.

FAIRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect): 609-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-3296

Product and Technical Information:

Lubricants and Specialties: B00-662-4525 800-443-9966

Fuels Products: B800-947-9147

MSDS Fax on Demand: 713-613-3661

MSDS Internet Website: http://www.exxon.com, http://www.mobil.com

CHEMICAL NAMES AND SYNONYMS: PET. HYDROCARBONS AND ADDITIVES

GLOBALLY REPORTABLE MSDS INGREDIENTS:

Substance Name Approx. Wt%

MCLYBDENUM DISULFIDE 5-15
(1317-33-5)

PHOSPHORCDITHOIC ACID, 1-5

0,0-DI C1-14-ALKYL ESTERS,
ZINC SALTS (2:1) (ZDDP)
{68649-42-3}

HYDROXYALKYL LONG-CHAIN <1
ALKENYL IMIDAZOLINE
(27136-73-8)
OTHER INGREDIENTS:
Substance Name Approx. Wt%

ALKYLATED DIPHENYL AMINES 1-5
(68411-46-1)

See Section 8 for exposure limits (if applicable).
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Under normal conditions of use, this product is not considered hazardous
according to regulatory guidelines (See section 15).

EMERGENCY OVERVIEW: Gray to Black Grease. DOT ERG No. : Na

POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use,
this product does not pose a risk to health. Excessive exposure
may result in eye, skin or respiratory irritation.

POTENTIAL ENVIRONMENTAL EFFECTS: Harmful to agquatic organisms, may
cause long-term adverse effects in the aquatic environment.

For further health effects/toxicological data, see Section 11.

EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with soap and water. Remove and
clean oil socaked clothing daily and wash affected area.
INJECTION INJURY WARNING: If product is injected into or under
the skin, or into any part of the body, regardless of the
appearance of the wound or its size, the individual should be
evaluated immediately by a physician as a surgical emergency.
Even though initial symptoms from high pressure injection may be
minimal or absent, early surgical treatment within the first few
hours may significantly reduce the ultimate extent of injury.

INHALATION: Remove from further exposure. If respiratory irritation,
dizziness, nausea, or unconsciousness occurs, seek immediate
medical assistance., If breathing has stopped, assist ventilation
with mechanical device or use mouth-to-mouth resuscitation.

INGESTION: Not expected to be a problem. Seek medical attention if
discomfort cccurs. Do not induce vomiting.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire contreol or diluticon from entering streams, sewers, or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSION HAZARDS: None.

COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustion.

Flash Point C(F): » 204{(400) (ESTIMATED FOR CIL, ASTM D-92 (COC}).

Flammable Limits (approx.% vol.in air) - LEL: NE, UEL: NE

NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0

6. ACCIDENTAL RELEASE MEASURES

NOTIFICATION PROCEDURES: Report spills/releases as required to
appropriate authorities. U.S. Coast Quard and EPA regqulations
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require immediate reporting of spills/releases that could reach
any waterway including intermittent dry creeks. Report
spill/release to Coast Guard National Response Center toll free
number (800)424-8802. In case of accident or road spill notify
CHEMTREC (800) 424-9300.

PROCEDURES I¥F MATERIAL IS RELEASED OR SPILLED:
LAND SPILL: Shut off source taking normal safety precautions. Take
measures to minimize the effects on ground water. Recover by
pumping or contain spilled material with sand or other suitable
absorbent and remove mechanically into containers. If necessary,
dispose of adsorbed residues as directed in Section 13.
WATER SPILL: Confine the spill immediately with booms. Warn other
ships in the vicinity. Notify port and other relevant authorities.
Remove from the surface by skimming or with suitable absorbents. If
permitted by regulatory authorities the use of suitable dispersants
should be cconsidered where recommended in local oil spill
procedures.

ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers,
water sources or low lying areas; advise the relevant authorities
if it has, or if it contaminates soil/vegetation.

PERSONAL PRECAUTIONS: See Section 8

HANDLING: High pressure injection under the skin may occur due to the
rupture of pressurized lines. Always seek medical attention. No
special precautions are necessary beyond normal good hygiene
practices. See Section 8 for additional personal protection
advice when handling this product.

STORAGE: Keep containers closed when not in use. Do not store in open
or unlabelled containers. Store away from strong oxidizing
agents and combustible materials. Do not store near heat,
sparks, flame or strong oxidants.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue (liquigd
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND CR EXPOSE SUCH CONTAINERS TO HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR QOTHER SQURCES OF IGNITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
be disposed of in an environmentally safe manner and in
accordance with governmental regulations.

‘ ---TWA--- ----STEL--- NOTE
Substance Name (CAS-No.) Source ppm mg/m3  ppm mg/m3
MOLYBDENUM DISULFIDE

{1317-33-5}
as Mo Sol Cmpds OSHA 5
as Mo Insol Cmpds Tot Dust OSHA 10
as Mo Sol Cmpds ACGIH 5
as Mo Insol Cmpds ACGIH 10
12/31/04
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NOTE: Limits shown for guidance only. Follow applicable regulations.

VENTILATICON: Use adequate ventilation.

RESPIRATORY PROTECTION: No special requirements under ordinary
conditions of use and with adequate ventilation.

EYE PROTECTION: Generally eye contact is unlikely with this type
material. If eye contact is likely, safety glasses with side
shields or chemical type goggles should be worn.

SKIN PROTECTION: If prolonged or repeated skin contact is likely, oil
impervious gloves should be worn. Good personal hygiene
practices should always be followed.

Typical physical properties are given below. Consult Product Data Sheet
for specific details.

APPEARANCE: Grease

COLOR: Gray to Black

ODOR: Mild

ODOR THRESHOLD-ppm: NE

pH: NA

BOILING POINT C(F): NE

DROP POINT C(F): > 246 (475)

FLASH POINT C(F): > 204(400) (ESTIMATED FOR OIL, ASTM D-92 (CCC))

FLAMMABILITY (zolids): NE

AUTO FLAMMABILITY C(F): NA

EXPLOSIVE PROPERTIES: NA

OXIDIZING PROPERTIES: NA

VAPOR PRESSURE-mmHg 20 C: NE

VAPOR DENSITY: NE

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.941

SOLUBILITY IN WATER: Negligible

PARTITION COEFFICIENT: > 3.5

VISCOSITY AT 40 C, cSt: 320.0

VISCOSITY AT 100 C, ¢St: NE

POUR POINT C(F): NA

FREEZING POINT C(F): NE

VOLATILE ORGANIC COMPOUND: NE

NOTE: MOST PHYSICAL PROPERTIES FOR OIL COMPONENT.

DMSC EXTRACT, IP-346 (WT.%): <3, for mineral oil only
NA=NCT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATICN, CONTACT YOUR MARKETING REPRESENTATIVE

10. STABILITY AND REACTIVITY

STABILITY (THERMAL, LIGHT, ETC.)}: Stable.

CONDITIONS TO AVOID: Extreme heat and high energy sources of igniticon.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPOSITION PRODUCTS: Product does not decompose at
ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

---ACUTE TOXICOLOGY- -~
ORAL TOXICITY (RATS)}: Practically non-toxic (LD50: greater than 2000
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mg/kg). ---Based on testing of similar products and/or the

components.

DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than
2000 mg/kg). ---Based on testing of similar products and/or the
components.

INHALATION TOXICITY {RATS): Practically non-toxic (LC50: greater
than 5 mg/l}. ---Based on testing of similar products and/or the
components.

EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based

on testing of similar products and/or the components.

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not
performed with this product, a variety of mineral oils and
synthetic base oils, such as those in this product have been
tested. These samples had virtually no effect other than a
nonspecific inflammatory response in the lung to the aercsolized
mineral oil. The presence of additives in other tested
formulations (in approximately the same amounts as in the present
formulation) did not alter the observed effects.

---SUBCHRONIC TOXICOLOGY . {SUMMARY) ---

No significant-adverse effects were found in studies using repeated
dermal applications of similar formulations to the skin of
laboratory animals for 13 weeks at doses significantly higher
than those expected during normal industrial exposure. The
animals were evaluated extensively for effects of exposure
{(hematology, serum chemistry, urinalysis, organ weights,
microscopic examination of tissues etc.).

---REPRODUCTIVE TOXICOLOGY (SUMMARY)---
No teratogenic effects would be expected from dermal exposure, bhased
on laboratory developmental toxicity studies of major components
in this formulation and/or materials of similar composition.

---CHRONIC TOXICOLOGY (SUMMARY}---

Repeated and/or prolenged exposure may cause irritation to the skin,
eyes or respiratory tract. For mineral base oils: Base oils in
this product are severely solvent refined and/or severely
hydrotreated. Chronic mouse skin painting studies of severely
treated oils showed no evidence of carcinogenic effects. These
results are confirmed on a continuing basis using various
screening methods such as Modified Ames 'Test, IP-346, and/or
other analytical methods. For synthetic base oils: The base
0ils in this product have been tested in the Ames assay and other
tests of mutagenicity with negative results. These base o0ils are
not expected to be carcinogenic with chronic dermal exposures.

---SENSITIZATION (SUMMARY) ---
Not expected to be sensitizing based on tests of this product,
components, or similar products.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE AND EFFECTS:
This environmental assessment was conducted using information on the

individual components as no test data was available for this
specific formulation.
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ECOTOXICITY: This product is expected to be harmful to aquatic

organisms. May cause long-term adverse effects in the aquatic
environment .

MOBILITY: Not established.
PERSISTENCE AND DEGRADABILITY: This product is expected to be
inherently biodegradable, as the principal components have been

shown to degrade at slow to moderate rates.

BIOACCUMULATIVE POTENTIAL: Not established.

13. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL: Product is suitable for burning in an enclosed,
controlled burner for fuel value. Such burning may be limited
pursuant to the Resource Conservation and Recovery Act. In
addition, the product is suitable for processing by an approved
recycling facility or can be disposed of at an appropriate
government waste disposal facility. Use of these methods is
subject to user compliance with applicable laws and regulations
and consideration of product characteristics at time of disposal.

RCRA INFORMATION: The unused product, in our opinien, is not
specifically listed by the EPA as a hazardous waste (40 CFR,

Part 261D), nor is it formulated
are listed hazardous wastes. It
characteristics of ignitability,
unused product isg not formulated

to contain materials which

does not exhibit the hazardous
corrosivity, or reactivity. The
with substances covered by the

Toxicity Characteristic Leaching Procedure (TCLP}. However, used
product may be regulated.

USA DOT: NOT REGULATED BY USA DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
IMO: NOT REGULATED BY IMO.

IATA: NOT REGULATED BY IATA.

15. REGULATORY INFORMATION

US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended
purpcoses, this product is not classified as hazardous in
accordance with OSHA 29 CFR 1910.1200.

EU Labeling: Product is dangerous as defined by the European Union
Dangerous Substances/Preparations Directives.

Symbol: Not applicable.
Risk Phrase(s): R52/53.

Harmful to aquatic organisms, may cause long-term adverse effects
the agquatic environment.

12/31/04
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Safety Phrase(s): S61.
Avoid release to the environment. Refer to special
instructiong/Safety data sheets.

Governmental Inventory Status: All components comply with TSCA,
EINECS/ELINCS and AICS.

U.S. Superfund Amendments and Reauthorization Act (SARA) Title III:
This preduct contains no "EXTREMELY HAZARDOUS SUBSTANCES".

SARA {(311/312) REPORTABLE HAZARD CATEGORIES: None.

This product contains the following SARA (313) Toxic Release
Chemicals:

CHEMICAL NAME CAS NUMBER CONC.
PHOSPHORODITHOIC ACID, O,0-DI 68645-42-3 1.3%
Cl-14-ALKYL ESTERS, ZINC SALTS

(2:1) (2DDP)

The following product ingredients are cited on the lists below:

CHEMICAL NAME CAS NUMBER LIST CITATIONS *

LITHIUM HYDROXIDE (0.05%) 1310-65-2 22

MOLYBDENUM (IV) SULFIDE 1317-33-5 1, 10, 18, 20, 21,
23

ZINC (ELEMENTAL ANALYSIS} (0.15%) 7440-66-6 22

LITHIUM-SOAP THICKENER (6.14%) 7620-77-1 22

PHOSPHORODITHOIC ACID, ©,0-DI 68649-42-3 18, 20, 21, 22, 24,

€1-14-ALKYL ESTERS, ZINC SALTS (2: 25

1) (Zbpbp) {(1.29%)

FATTY ACIDS, Cl6-22, LITHIUM SALTS 68783-36-8 22

{0.76%)

--- REGULATORY LISTS SEARCHED ---

1=-ACGIH ALL 6=IARC 1 11=TSCA 4 16=CA P65 CARC 21=LA RTK
2=ACGIH Al 7=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK
4=NTP CARC 9=0SHA CARC 14=TSCA 6 19=FL RTK 24=NJ RTK
5=NTP SUS 10=0SHA Z 15=TSCA 12b 20=IL RTK 25=PA RTK

26=RI RTK

* EPA recently added new chemical substances to its TSCA Section 4 test rules.

Please

contact the supplier to confirm whether the ingredients in this product currently

appear on a TSCA 4 or TSCA 12b list.
Code key:CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive

16. OTHER INFORMATION

USE: EXTREME PRESSURE GREASE

NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.

Health studies have shown that many hydrocarbons pose potential human
wealth risks which may vary from person to person. Information provided
on this MSDS reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
considered:

12/31/04

Page 7 of 8



INDUSTRIAL LABEL

Under normal conditions of intended use, this product does not pose a
risk to health. Excessive exposure may result in eye, skin or
respiratory irritation. Always observe good hygiene measures. First
Aid: Wash skin with soap and water. Flush eyes with water. If
overcome by fumes or vapor, remove to fresh air. If ingested do not
induce vomiting. Tf symptoms persist seek medical assistance. Read
and understand the MSDS before using this product.

************************t******************‘******************************

For Internal Use Only: MHC: 1% 1% 1% 1% 1%, MPPEC: A, TRN: 530170-00,
CMC597: 97E099, REQ: US - MARKETING, SAFE USE: L
EHS Approval Date: 200CT20032

*************************************************************************

Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents cor as extending
license under valid patents. Appropriate warnings and safe handling
procedures should be provided to handlers and users. Alteration of this
document is strictly prohibited. Except to the extent reqguired by law,
republication or retransmission of this document, in whole or in part, is
not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution
system. Exxon Mcbil Corporation and its affiliated companies neither
represent nor warrant that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxonMcbil 0il Corporation
Environmental Health and Safety Department, Clinton, USA
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Ex¢onMobil

525238-00 MOBIL MULTIPURPOSE ATF
MATERIAL SAFETY DATA BULLETIN

PRODUCT NAME: MOBIL MULTIPURPQOSE ATF
SUPPLIER: EXXONMOBIL OIL CCRPORATION
3225 GALLOWS RD.

FAIRFAX, VA 22037

24 - Hour Health and Safety Emergency (call collect): 609-737-4411

24 - Hour Transportation Emergency:
CHEMTREC: 800-424-9300 202-483-7616
LUBES AND FUELS: 281-834-3296

Product and Technical Information:

Lubricants and Specialties: 800-662-4525 800-443-9966

Fuels Products: 800-947-9147

MSDS Fax on Demand: 713-613-3661

MSDS Internet Website: http://www.exxon.com, http://www._mobil.com

CHEMICAL NAMES AND SYNONYMS: BASE (OIL AND ADDITIVES
GLOBALLY REPORTABLE MSDS INGREDIENTS:
None.
OTHER INGREDIENTS:
Substance Name Approx. Wt%

SOLVENT DEWAXED LIGHT 30-40
PARAFFINIC DISTILLATE
{PETROLEUM) (64742-56-9)

See Section 8 for exposure limits (if applicable}.

Under normal conditions of use, this product is not considered hazardous
according to regulatory guidelines (See section 15).

EMERGENCY OVERVIEW: Red Liquid. DOT ERG No. : NA
POTENTIAL HEALTH EFFECTS: Under normal conditions of intended use,
this product does not pose a risk to health. Excessive exposure

may result in eye, skin or respiratory irritation.

For further health effects/toxicological data, see Section 11.
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EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.

SKIN CONTACT: Wash contact areas with soap and water. Remove and
clean ©il soaked clothing daily and wash affected area. (See
Section 16 - Injection Injury)

INHALATION: Not expected to be a problem. However, if respiratory
irritation, dizziness, nausea, or unconsciousness occurs due to
excessive vapor or mist exposure, seek immediate medical
assistance. If breathing has stopped, assist ventilation with a
mechanical device or mouth-to-mouth resuscitation.

INGESTION: Not expected to be a problem. Seek medical attention if
discomfort occurs. Do not induce vomiting.

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog,

SPECIAL FIRE FIGHTING PROCEDURES: Water or foam may cause frothing.
Use water to keep fire exposed containers cool. Water spray may
be used to flush spills away from exposure. Prevent runoff from
fire control or dilution from entering streams, sewers, or
drinking water supply.

SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.

UNUSUAL FIRE AND EXPLOSTON HAZARDS: None.

COMBUSTION PRODUCTS: Fumes, smoke, carbon monoxide, sulfur oxides,
aldehydes and other decomposition products, in the case of
incomplete combustion.

Flash Point C(F): 204{(399) {(ASTM D-92).

Flammable Limits (approx.% veol.in air) - LEL: 0.89%, UEL: 7.0%

NFPA HAZARD ID: Health: 0, Flammability: 1, Reactivity: 0

NOTIFICATION PROCEDURES: Report spills/releases as required to
appropriate authorities. U.S. Coast Guard and EPA regulations
require immediate reporting of spills/releases that could reach
any waterway including intermittent dry creeks. Report
spill/release to Coast Guard National Response Center toll free
number (800)424-8802. 1In case of accident or road spill notify
CHEMTREC (B800) 424-9300.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED:

LAND SPILL: Shut off scurce taking normal safety precautions. Take

measures to minimize the effects on ground water. Recover by
pumping or centain spilled material with sand or other suitable
absorbent and remove mechanically into containers. If necessary,
dispose of adsorbed residues as directed in Section 13.

WATER SPILL: Confine the spill immediately with booms. Warn other
ships in the vicinity. Notify port and other relevant authorities.

Remove from the surface by skimming or with suitable absorbents.

permitted by regulatory authorities the use of suitable dispersants

should be considered where recommended in local oil spill
procedures.

ENVIRONMENTAL PRECAUTIONS: Prevent material from entering sewers,
water sources or low lying areas; advise the relevant authorities
if it has, or if it contaminates soil/vegetation.

PERSONAL PRECAUTIONS: See Section 8
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HANDLING: No special precautions are necessary beyond normal good
hygiene practices. See Section 8 for additional personal
protection advice when handling this product.

STORAGE: Keep containers closed when not in use. Do not store in open
or unlabelled containers. Store away from strong oxidizing
agents and combustible materials. Do not store near heat,
sparks, flame or strong oxidants.

SPECIAL PRECAUTIONS: Prevent small spills and leakages to avoid slip
hazard.

EMPTY CONTAINER WARNING: Empty containers retain residue (liquid
and/or vapor) and can be dangerous. DO NOT PRESSURIZE, CUT, WELD,
BRAZE, SOLDER, DRILL, GRIND OR EXPOSE SUCH CONTAINERS TO HEAT,
FLAME, SPARKS, STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION;
THEY MAY EXPLODE AND CAUSE INJURY OR DEATH. Do not attempt to
refill or clean container since residue is difficult to remove.
Empty drums should be completely drained, properly bunged and
promptly returned to a drum reconditioner. All containers should
ke disposed of in an environmentally safe manner and in
accordance with governmental regulations.

T T T T T T T T T T T T T T e e e e e e e e e e e e e e e e e e e e e e e e e e . =

OCCUPATIONAL EXPOSURE LIMITS:

When mists/aerosols can occur, the following are recommended: 5 mg/m3
(as oil mist)- ACGIH Threshold Limit Value (TLV), 10 mg/m3 {as oil mist)
- ACGIH Short Term Exposure Limit (STEL), 5 mg/m3 (as oil mist) - OSHA
Permissible Exposure Limit {(PEL)

VENTILATION: If mists are generated, use adequate ventilation, local
exhaust or enclosures to control below exposure limits.

RESPIRATORY PROTECTION: If misgts are generated, and/or when
ventilation is not adequate, wear approved respirator.

EYE PROTECTION: If eye contact is likely, safety glasses with side
shields or chemical type goggles should be worn.

SKIN PROTECTION: Not normally required. When splashing or liquid
contact can occur frequently, wear oil resistant gloves and/or
other protective clothing. Good personal hygiene practices
should always be followed.

9. PHYSICAL AND CHEMICAL PROPERTIES
Typical physical properties are given below. Consult Product Data Sheet
for specific details.

APPEARANCE: Liquid

COLOR: Red

ODOR: Mild

ODOR THRESHOLD-ppm: NE

PH: NA

BOILING POINT C(F): NE
MELTING POINT C(F): NA
TLASH POINT C(F): 204(393) (ASTM D-92)
SJLAMMABILITY (solids): NE
AUTO FLAMMABILITY C(F): NA
EXPLOSIVE PROPERTIES: NA
OXIDIZING PROPERTIES: NA

12/31/04 Page 3 of 8



VAPOR PRESSURE-mmHg 20 C: < 0.1

VAPQOR DENSITY: > 2.0

EVAPORATION RATE: NE

RELATIVE DENSITY, 15/4 C: 0.871

SOLUBILITY IN WATER: Negligible

PARTITION COEFFICIENT: > 3.5

VISCOSITY AT 40 C, cSt: 37.0

VISCOSITY AT 100 C, cSt: 7.2

POUR PQINT C(F): < -34(-30)

FREEZING POINT C(F): NE

VOC: < B.0DO (WE. %); 0.574 lbs/gal

DMSC EXTRACT, IP-346 [(WT.%): <3, for mineral oil only
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES

FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING REPRESENTATIVE

STABILITY (THERMAL, LIGHT, ETC.): Stable.

CONDITIONS TO AVOID: Extreme heat and high energy sources of ignition.

INCOMPATIBILITY (MATERIALS TO AVOID): Strong oxidizers.

HAZARDOUS DECOMPCOSITICN PRODUCTS: Product does not decompose at
ambient temperatures.

HAZARDOUS POLYMERIZATION: Will not occur.

---ACUTE TOXICOLOGY---

ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000
mg/kg). ---Based on testing of similar products and/or the
components.

DERMAL TOXICITY (RABBITS): Practically non-toxic {LD50: greater than
2000 mg/kg} . ---Based on testing of similar products and/or the
components.

INHALATION TOXICITY (RATS}: Practically non-toxic (LCS50: greater
than 5 mg/l). ---Based on testing of similar products and/or the
components.

EYE IRRITATION (RABBITS)}: Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.

SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3}. ---Based

on testing of similar products and/or the components.

OTHER ACUTE TOXICITY DATA: Although an acute inhalation study was not
performed with this product, a variety of mineral and synthetic
oils, such as those in this product, have been tested. These
samples had virtually no effect other than a nonspecific
inflammatory response in the lung to the aerosolized mineral oil.
The presence of additives in other tested formulations (in
approximately the same amounts as in the present formulation) did
not alter the cbserved effects.

---SUBCHRONIC TOXICOLOGY (SUMMARY)---

No significant adverse effects were found in studies using repeated
dermal applications of similar formulations to the skin of
laboratory animals for 13 weeks at doses significantly higher
than those expected during normal industrial exposure. The
animals were evaluated extensively for effects of exposure
(hematology, serum chemistry, urinalysis, organ weights,
microscopic examination of tissues etc.).
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---REPRODUCTIVE TOXICOLOGY (SUMMARY)---
No teratogenic effects would be expected from dermal exposure, based
on laboratory developmental toxicity studies of major components
in this formulation and/or materials of similar composition.

---CHRONIC TOXICOLOGY (SUMMARY) ---

Repeated and/cor prolonged exposure may cause irritation to the skin,
eyes or respiratory tract. Overexposure to oil mist may result
in oil droplet deposition and/or granuloma formation. For
mineral base oils: Base oils in this product are severely
solvent refined and/or severely hydrotreated. Chronic mouse skin
painting studies of severely treated oils showed no evidence of
carcinogenic effects. These results are confirmed on a
continuing basis using various screening methods such as Modified
Ames Test, IP-346, and/or other analytical methods. For
synthetic base o0ils: The base vils in this product have been
tested in the Ames assay and other tests of mutagenicity with
negative results. These base oils are not expected to be
carcinogenic with chronic dermal exposures.

~---8ENSITIZATION (SUMMARY)---
Not expected to be sensitizing based on tests of this product,
components, or similar products.

12. ECOLOGICAL INFORMATION

ENVIRONMENTAL FATE AND EFFECTS:

In the absence of specific environmental data for this product, this
assessment is based on information for representative products.

ECOTOXICITY: Available ectoxicity data (LL50 >1000 mg/L)} indicates
that adverse effects to aquatic organisms are not expected from
this product.

MOBILITY: When released into the environment, adsorption to sediment
and soil will be the predominant behavior.

PERSISTENCE AND DEGRADABILITY: This product is expected to be
inherently biodegradable.

BIOACCUMULATIVE POTENTIAL: Bioaccumulation is unlikely due to the very
low water solubility of this product, therefore biocavailability
to aquatic organisms is minimal.

13. DISPOSAL CONSIDERATIONS

WASTE DISPOSAL: Product is suitable for burning in an enclosed,
controlled burner for fuel value. Such burning may be limited
pursuant to the Rescurce Conservation and Recovery Act. 1In
addition, the product is suitable for processing by an approved
recycling facility or can be disposed of at an appropriate
government waste disposal facility. Use of these methods is
subject to user compliance with applicable laws and regulations
and consideration of product characteristics at time of disposal.

RCRA INFORMATION: The unused product, in our opinion, is not

specifically listed by the EPA as a hazardous waste (40 CFR,
Part 261D), nor is it formulated to contain materials which
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are listed hazardous wastes. It does not exhibit the hazardous
characteristics of ignitability, corrosivity, or reactivity. The
unused product is not formulated with substances covered by the
Toxicity Characteristic Leaching Procedure (TCLP). However, used
product may be regulated.

USA DPOT: NOT REGULATED BY USA DOT.
RID/ADR: NOT REGULATED BY RID/ADR.
IMO: NOT REGULATED BY IMO.

IATA: NOT REGULATED BY IATA.

STATIC ACCUMULATOR (50 picosiemens or less): YES

US OSHA HAZARD COMMUNICATION STANDARD: When used for its intended
purposes, this product is not classified as hazardous in
accordance with OSHA 29 CFR 1910.1200.

EU Labeling: Product is not dangerous as defined by the European Union
Dangerous Substances/Preparations Directives. EU labeling not

required.

Governmental Inventory Status: All components comply with TSCA, AICS,
DSL, KOREA and PHILIPPINES.

U.S. Superfund Amendments and Reauthorization Act (SARA) Title III:
This preoduct contains no "EXTREMELY HAZARDOUS SUBSTANCES".

SARA (311/312) REPORTABLE HAZARD CATEGORIES: None.
This product contains no chemicals subject to the supplier notification

requirements of SARA (313) toxic release program.

The following preduct ingredients are cited on the lists below:

CHEMICAL NAME CAS NUMBER LIST CITATIONS *
NAPHTHALENE (COMPONENT ANALYSIS) 91-20-3 16

TOLUENE (COMPONENT ANALYSIS) 108-88-3 22, 24

(0.12%)

DIPHENYLAMINE 122-39-4 1

--- REGULATORY LISTS SEARCHED ---

1=ACGIH ALL 6=IARC 1 11=TSCA 4 l6=CA P&5 CARC 21=LA RTK
2=ACGIH Al T=IARC 2A 12=TSCA 5a2 17=CA P65 REPRO 22=MI 233
3=ACGIH A2 8=IARC 2B 13=TSCA 5e 18=CA RTK 23=MN RTK
4=NTP CARC 9=0SHA CARC 14=TSCA 6 19=FL RTK 24=NJ RTK
5=NTP SUS 10=08HA Z 15=TSCA 12b 20=1IL RTK 25=PA RTK

26=RI RTK

+ EPA recently added new chemical substances to its TSCA Section 4 test rules. DPlease
contact the supplier to confirm whether the ingredients in this product currently
appear on a TSCA 4 or TSCA 12b list.

Code key:CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive
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16. OTHER IKFORMATION

USE: AUTOMATIC TRANSMISSION FLUID

NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.

Health studies have shown that many hydrocarbons pose potential human
health risks which may vary from person to person. Information provided
on this MSDS reflects intended use. This product should not be used for
other applications. In any case, the following advice should be
considered:

INJECTION INJURY WARNING: If product is injected into or under the skin,
or into any part of the body, regardless of the appearance of the wound
or ites size, the individual should be evaluated immediately by a
physician as a surgical emergency. Even though initial symptoms from
high pressure injection may be minimal or absent, early surgical
treatment within the first few hours may significantly reduce the
ultimate extent of injury.

INDUSTRIAL LABEL

Under normal conditions of intended use, this product does not pose a
risk to health. Excessive exposure may result in eye, skin or
respiratory irritation. Always observe good hygiene measures. First
Aid: Wash skin with scap and water. Flush eyes with water. If
overcome by fumes or vapor, remove to fresh air. If ingested do not
induce vomiting. If symptoms persist seek medical assistance. Read
and understand the MSDS before using this product.

Precautionary Label Text:

This warning is given to comply with California Health and Safety Code
25249.6 and does not constitute an admission or a waiver of rights. This
product contains a chemical known to the State of California to cause
cancer.

LA A AR SRR R RS SARERS RS RSl XSl s RE A RELERAREE SR RR R RS R R R R R R R YRR R

For Internal Use Only: MHC: 1% 1% 1* 1* 1*, MPPEC: A, TRN: 525238-00,
CMCS897: 971582, REQ: US - MARKETING, SAFE USE: L
EHS Approval Date: 24APR2003

LA EE SRS R EREEE AR SR RS SRS ERE R LRSS RRRRRRRREE R SRR YRR X

Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our contrel; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
license under valid patents. Appropriate warnings and safe handling
preocedures should be provided to handlers and users. Alteration of this
document is strictly prochibited. Except to the extent required by law,
republication or retransmission of this document, in whole or in part, is
not permitted. Exxon Mobil Corporation and its affiliated companies
assume no responsibility for accuracy of information unless the document
is the most current available from an official ExxonMobil distribution

12/31/04
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system. Exxon Mobil Corporation and its affiliated companies neither
represent nor warrant that the format, content or product formulas

contained in this document comply with the laws of any other country
except the United States of America.

Prepared by: ExxonMobil 0il Corporation
Environmental Health and Safety Department, Clinton, USA

12/31/04 Page 8 of 8
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Material Safety Data Sheet
Lyondell Lubricants
;%ooamg:]' AVOﬂI.IO MSDS No. 8689401003 Hazard Rankings
" Holston, TX T7252-2451 | Revision Date  08/30/2001 HMIS NFPA
IMPORTANT: Resd this MS0S before handling or dsposing of this product end pase this information nn to Health Hazard  * W] [}
employees, customers and usery of this product.
Fire Hazerd 1 1
Emergency Overview Reactivty - o o
Physical State Liquid.
Color Light green. Odox Faint Odor "= Chronic Heeith Hazard
WARNING! Protective Equipment
Oll injected Into the skin from high-pressure leaks In hydraulic systems
can cause severe injury. Minimum Requirements
Most damage occurs during the first few hours. Sas Saction 8 for Datalls
Seek medical attention Immediately.
Surgical removal of oil may be necessary. _
Spills may create a slipping hazard. wJ
SECTION 1. IDENTIFICATION e i e e ot
e o I P R RO RO S e L L R R I RO 2 R o S N A R T R

Technical Contact

(918) 495-5933

Trade Name Agusamarine® Cll 48
recduct Number 6889401003 Mediical Emergency (918) 4951700
CAS Number Mixture. CHEMTREC Emergsncy (B0} 424-9300
{Untted States Only)
Product Family Hydraulic Ol
Synonyms Hydraulic O#;

Former Lyondell Lubricents Produst Code: 11134;
SAP Product Code No.: 669401003

ST R R N R R e

Component Name(s) CAS Registry No. Concantration {%)
1) White Mineral Qil 5042-47-5 - 100G
2) Proprietary Ingredients Proprietary Mixture 0.5

Also see Enmwrpency Overview and Haxard Ratings on the top of Pags 1 of this MSDS.

Major Route{s} of Entry Skin contact.
Signs and Symptoms of Acute Exposure

Inhatation

Eye Contact No significant eye lirtation ks expected upon short.term exposure.

No significant adverse hesith effects are expected to oscur upon short-term exposure.

MSDS No. 669401003 Revision Date 08/30/2001

Continuea on Next Page
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" Skin Contaict

Ingestion

Chronic Health Effects
Summary

Condttions Aggravated
by Exposure

Tarpet Organs
Carcinoganic Potential

Aquamarine® Oil 46

No significant irritation is expecied to occur upon short-term exposure. Injeclion under the skin can cause
Inflammation, swelling end miid central nervous system depression, injectlon of pressurized hydrocarbons
can cause severy, permanent tissus damage. Initial symptoms may be minor. Injection of petroleum
hydrocarbons requires Immediate medlcal atiention,

It swallowed, large volumes of material can cause generalized depression, headache, drowsiness, nausea,
vomiting and diarthea. Smallér doses can cause a laxative effsct. If aspirated into the lungs, liquid can
cause lung damage. '

Ne significant signs or symptoms Indicative of any adverse health effacts are expected to peeur,

None known.

Contains meterial which causes damage to the following organs: skin.

This product dees not contain any components al concentrations above 0.1% which are considered
carcinogenic by OSHA, JARC or NTP,

OSHA Hazerd Classification is indicated by an "X" in the box adjacent to the hazard tite. If no "X" is present, tha product does not exhibit the
hazerd as defined In the OSHA Hazard Communication Standard (29 CFR 1910.1200).

OSHA Hoalth Hazerd Classification OSHA Physlcal Hazerd Classification

Irritent D Toxle D Combustibla D Explosive D Pyrophoric D
Sensitizer I:] Highly Toxte D Figmmabla D Oxldizar l:] Watar-roactiva D

Corrosive D Carcinogenic D Compressed Gas D Organic Peroxide [:I Unstable Ij

““CTION 4: FIRST AID MEASURES

T 1 T e S R

Take proper precautions to ensure your own heaith and safaty before attempting rescue or providing first aid. For more specific
information, refer to Exposure Controls and Personal Protection in Section 8 of this MSDS,

Inhalation
Eye Contact

Skin Contact

Ingestion

Notes to Physician

NFPA Flammability
Classification

Flash Point Maethod
r Flammabise Limlit

LICHTING MEASURES

Move viclim to fresh air. If vietim Is not breathing, Immed|ately begin rescue breathing. If breathing Is
difficult, 100 parcent humidified oxygen should be administersd by a qualified individual. Seek mecical
attention immediately. Keep the affected individuai warm and at rost.

Check for and remove contact lenses. Flush eyes with cool. clean, low-pressure water while
occaslonally ifting and lowering eyeilds. Seek medleal aftention If excessive tea ring, redness, or paln
persists.

Remove conteaminated shoes and clothing. Wipe off excess material. Wash expased skin with miia
soap and water. Seek medical attention if tissue appears damaged or if pain or imitation persists.
Tnoreughly tlean contaminated clothing before reuse. Discard contaminated leathar goods. i materlal
is injected under the skin, seek medical attention immediatsly,

Dz not induse vomiting unless directed to by a physiclan. Do not glve enything to drink unless directed
to by a physiclan. Never glve anything by mouth ts a person whao Is not fully consclous. Seek medical
atiention immediatsly.

In the event of injection in underlying tissus, immadiate treatment should include extensiva incisicn,
debridement and saline Irrgatlon. Insdequate treatment can result In Iszhemia and gangrene. Early
symptoms may be minimal.

NFPA Ciass-lIB combustiole material, Slightly combustiblet

OFEN CUP: 204°C (399°F) (Clevsland.).
No gata. Upper Flammabie Limit No data.

Autolgnition Temperature  Not available.

MSDS No. 660401003

Revision Date 08/30/2001 Continued on \ext Page Page Numnbar: 2
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Aquamarine® Oil 46 -

Hazardous Carbon dioxide, carbon monoxide, smoko.-furhn. indlo( unbumaed hydrocarbons.
swnbustion Products
Spectel Properties This material can bum but will not readily Ignite. This material will release vapors when heated above

the fiash point temperature that can ignite when exposed 1o & source of ignition. In enclosed spaces,
heated vapeor can ignite with axplosive force. Mists or sprays may burn at temperatures below the flagh

polnt.
" Extinguishing Media Use dry chemical, fosm, Carbon Dioxide or water fog.

Fire Fighting Protsctive " Flrefighters must use fuil bunker gear including NIOSH-approved posttive pressure sdit-contalned
Clothing breathing apparatus to protect against potsntial hazardoug combustion or decomposition products and
oxygen deflclencles,

Take proper precautions to ensure your own health and safety before attempting spill control or clean-up. For more specific
information, refer to the Emergency Overvisw on Page 1, Exposure Contrels and Personal Protection in Section 8 and Digposal
Considerations in Section 13 of this MSDS.

Do not touch damaged contalners or spliled material unless wearing approprigte protective equipment.
Slipping hazard; de not walk thmugh spilled material. Stop leak if you can do so without risk. For smail
splits, absorb or sover with dry earth, sand, or other Inent non-combustible absorbent materlal and place
into waste contziners for later disposal. Contain large spills 1o maximize produdt recovery or disposal.
Prevent entry inlo waterways or sowers. In urban area, cleanup spill as soon as possible. In natural
environments, seek eleanup advice from apeciallsts to minimize physical habltat damage, This material
will float on water, Absorbent pads and similar matetiais can be used. Comply with all laws and
regulations.

andling Avoid water contamination and exirems temperatures to minimize product degradation. Emply
contalners may contain product resldues that can ignite with explosive force, Do not pressurize, cut,
weld, braze soider, drlll, grind or expose contalners to flames, sparks, heat or other potential ignition
sources. Consult appropriate federal, state and local authorities before reusing, reconditioning,
reclaiming, recycling or disposing of emply containers and/or waste resldues of this product.

Storage Keep container closed. Do nol store with strong oxidizing agents. Do not store al temperaturas above
12Q° F or In direct sunlight for extended periods of time. Consult appropriate federal, state and local
authorilies befors reusing, reconditioning, reclaiming, recycling or disposing of smply containers or
waste resldues of this produst.

Enginsaring Controls Provide exhaust ventitation or other engineering controls to keep the airborne concentrations of mists
gnd/or vapors below the recommended exposure imits (See below). An eye wash station and safety
showar should be located near the work-station.

Personal Protective Personal protective equipment should be selected based upon the conditions under which this materlal

Equipment is used. A hazamd assessment of the work area for PPE requirements should be conducted by a
qualified professicnal pursuant to OSHA regulations. The foliowIng plctograms represent the minimum
requirements for personai proteciive equipment. For cenaln operations, additional PPE may be
required.

\w, W

"' Protection Safety glasses equipped with side shields should be adequate pratection under most conaltions of use.
Wear goggles andfor face shield i splashing or apraying Is anticipeted. Wear goggles and face shield if
material is heated zbove 125°F (51°C). Mave suitable eye wash water available.

MSDS No. 659407003 Revision Date 08/30/2001 Continued on Next Page Page Number: 3



Aquamarine® Oil 46

nd Protaction Use gloves constructed of chemical resistant materials such as neoprens or heavy nitrile rubber if
frequent or prolonged contact Is expacted. Use hest-protective gloves when handling product at
_elevated lemperatures.
Body Pretection Use clean and Impervious proteciive clathing (e.g., neaprene or Tyvek® if splashing or spraying
congitions are present. Protective clothing may Inclide tong-sieave outer garment, apron, of lab coat.
. If significant contact occurs, remove oil-contaminated clothing as soon as possible and promptly
shower, Leaunder contaminated-before reuse or discard. Wear hest protective boots and protective
clothing when handling material at elevated temperalures.
Respiratory Protection - Veporization or misting Is not expected at amblent temperatures. Therefore, the need for respiratory
protection is not anticipated under normal use conditions and with adequate ventilation. f elavated
alrborne congentrations above applicable workplace exposure levels are anticipated, a
NIQSH-approved arganic vapor respirator equipped with a dust/mist prefilter should-be used.
Protectlon factors vary depending upon the type of reapliator used. Resplrators should be usad In
accordance with OSHA requiremenis (29 CFR 1910.134).

Genaral Commants Use good personal hygiene practices. Wash hands and other exposad skin areas with plenty of mild
soap and water before eating, drinking, smoking, use of tollet faclitles, or leaving work. DO NOT use
gasoline, kerosene, solvents or harsh abrasives as skin cleaners. Since specific exposurs
standards/control limits have not been established for this product, the Ol Mist, Miners!™ exposure
limits shown below are suggested as minimum control guidelines.

Occupational Exposure Guidslines

Substance Applicable Workplace Exposure Levels

1) Oil Mist. Mineral ACGIH (Unitad States).
TWA: 5 mg/m?
STEL: 10 mg/m?
OS8HA {United States),
TWA: 5 mg/m®

SECTION 9: PHYSICAL AND CHEMICAL PROPERTIES
b T B T N S e T e T e e T e G L ST S #

R N e R 4 Y LR TR TR I TR
» uysical State Ligquld. Color Light green. Odor Faint Qdor
Spacific Grevity 0.87 (Water = 1) pH  Not Applicable. Vapor >1 {Air= 1}
Density
Bolling Polnt/Ranga  Not avaitable. Melting/Freazing Not avallable.
Peoint

Vapor Prassure <0.01 kPa (<0.1 mmHg) {al 20°C) Viscoslty {cSt @ 40°C) 46
Solubliity in Watar  Very slightly soluble in hot water. Volatila Negligible volalility

Insoluble In cold water. Cheractaristics

Additional Praparties Gravity, "API (ASTM D287) = 32.0 @ 60°F
Deansity = 7.22 Lbs/gal.
Viscosity (ASTM D2161) = 238 SUS @ 100°F

SECTION 10: STABILITY AND REACTIVITY

ST TS s R e e e b T B RN R S SRS T —— PR AR——————

Chaemlcat Stabllity Stabla. Hazardous Polymarization Not éxpacted to oceur.
Conditions to Avold Keep away from heat and flame.
Mataerials Incompatiblity  Strong oxldizers,

Hazardcus No additional hazarlous decomposilion products were identified other than the combustion products
Decomposition Products  [dentfled In Section 5 of this MSDS.

MSDS No. 659207002 Revision Date 08/30:2001 Cenilnced on Nex Pace Page Number: 4



Aquamarine® Qil 48

e A A M SNSRI IS ST et

For other health-related iﬁfbnnaﬁon. refer to the Emergency Overview on Page 1 and the Hazards dentification in Ssction 3 of this
MSDS, .

_ECTION 11: TOXICOLOGICAL INFORMATION

Toxicity Data - -~ White Mineral Oil: . I
ORAL (LD5O): Acute: >5000 mg/kg [Rat].
DERMAL (LD50): Acute: >2000 mg/kg [Rabbit). .
White Mineral Qil;

Low-viscoslty and High-viscosity White Minersl Olls:
ORAL (LD50), Acute: >5000 mg/kg [Rat}. _
DERMAL {LD5D), Acute: >2000 mg/kg [Rabblt].
DRAIZE EYE, Acute: Non-irritating Rabbit].
DRAIZE DERMAL, Acute: Non-irritating [Rabbl].
BUEHLER, Acute: Non-sensitizing [Guinea Pig].
28-Day DERMAL, Sub-Chronic: Non-lrritating [Rabblt].
104-Wesk DERMAL, Chronic: No skin tumors at site of application Mouse].
MUTAGENICITY:
Modified Ames Aasay: Negative [Saimonelia typhimurium],
in-vitro Lymphoma Assay: Negative or no toxicity [Mouss).

Lifetime mouse skin painting studies indicaled that white mineral oils are not mutagenic or
carcinogenic, Mineral oll mists derlved from highly reflned olls are reporied 16 have low acute and
sub-aculs toxicities in animals. Effscts from single and short-term repeated exposures to high
conczenirations of mineral ofl mists well sbove applicable workplace exposure levels Include lung
inflammatory reaction, lipoid granuloma formation and lipeid pneumonia. In acute and sub-acute
studles Involving expesures 1o lower contentrations of minersl oll mists at or near current work place
exposure levels produced no significant loxicological effects. In long term studies {up to two years) no
carcinogenic effecls have been reported in any animal species lested.

Hydraulic Oils: .

Repeated of prolonged skin contact with certaln hydraulic olls ean cause mild skin Irrttatlon
characterized by drying, cracking (dermaiiis) or oif acne. Injection under the skin, in muscle of inlo the
blood straam can cause irritation, inflammation, swelling, fever, and systemle effects, Including mikd
central nervous system depression. Injection of pressurzed hydrocarbons can cause severe,
permanent tissue damage.

SECTION 12: ECOLOGICAL INFORMATION - s e
A R IR AR NS LI R e N S R L e i S R N A S K R NTD NS TR Y TR T R
Ecotoxicity Basad on 96-hr acute toxicity tests of similar products, releases to aquatic environments would present

a minor risk 1o fish,
Environmental Fate Plants and animals may expenence harmful or fatal effects when coated with petroleum-bassd

products. Petroleum-based {mineral) lube ofls wilt normally float on water. In stagnant or siow-flowing
walerways, an oil layer can cover a large surface area. As a resuk, this oil layer might limit or eliminaie
natural atmospheric oxygen transport Into the water. With time, If not removed, oxygen depletion In the
waterwsy might be enough to cause a fish kil or create an anaerobic environment.

Hazard characteristic and regulatory waste stream classification can change with product use. Accordingly, it is the responsibility
of the_usar to datarmins the proper storage, transportation, treatment andior disposal methodologlas for spent materials and
resldues ot the ime of disposition. o

RS

MsSDS No. 669401003 Revision Date 08/30/2001 Continued on Next Page Pags Number: 5



DOT Status
Froper Shipping Name
Haxard Class

Reportable Quantity

Placards

TSCA Inventory
SARA 302/204

SARA 311/312

SARA 313

CERCLA

Calffornia
Proposition 65

SECTION 14: TRANSPORT INFORMATION

Aquamarine® Oil 46

Conditions of use may cause this material to become a "hazardous waste”, as defined by federal or
state reguletions. it is the responalbliity of the user to determine If the materiai Is a “haza rdous waste"
al the time of disposal. Transportation, treatment, storage, and dispesal of waste materia! must be
conducted in accordance with RCRA regulations (see 40 CFR 260 through 40 CFR 271). State and/or
local regulations may be more restrictive. Contact the RCRA/Superfund Holling at (B00) 424-9348 or
your regional US EPA office for guidance conceming case spacfic disposal issues. Empty drums and
peils retaln residue, DO NOT pressurize, cut, weld, braze, solder, driil, grind, or expose this product's
emply container to heat, flame, or other ignition sources. DO NOT attempt to clean . Emply drums
‘and palls should be dralned compietely, properly bunged or sealed, and promptly sqntto 8
reconditioner.

a

Not a U.S. Department of Transportation regulated material.
Not regulated.

Not regulated. Packing Group(s) Not spplicable,
UNMNA ID Not regulated.
A Reportable Quantity (RQ) has not besn established for this material.
Emergency Response Guide  Not applicabie,

No.
HAZMAT STCC No. Not assigned,
MARPOL lli Status Not & DOT "Marine Poluitant”

per4g CFR 171.8.

B R N RO Iy e rnimos
This product andfor fs components are listed on the Toxle Substances Control Act (TSCA) Inventory.

The Superfund Amendments and Reauthorization Act of 1986 {SARA;} Title I1 requires facilities subject
te Subparts 302 and 304 to submit #mergency planning and notification information based on Threshold
Planning Quantities (TPQs) and Reporisble Quanthies {RQs) for "Extremely Hazardous Substances”
lisied in 40 CFR 302.4 and 40 CFR 355, No components were identified. “

The Superfund Amendments and Reauthorlzation Act of 1588 (SARA) Tltle 1l requires facliities subject
to this subpart o submit aggregate information on chemicals by *Hazard Category” as defined in 40
CFR 370.2. This materal would be classifled under the following hazard categorles:

No SARA 311/312 hazard categories identified.

This product contains the foliowing components in concentrations above de minimis levels that are
listed as toxic chemlcals in 40 CFR Part 372 pursuant to the requiremants of Sectlon 313 of SARA: No
components were identified.

The Comprehensive Environmental Response, Compensstlon, and Liablilty Act of 1980 (CERCLA)
requires nolification of the Nationa! Response Center concerning release of quantities of "hazardous
substances” equsl 16 or greater then the feportable quantities (RQ's) fisted In 40 CFR 302.4. As defined
by CERCLA, the term "hazardous substance” does nol include petroleum, including crude il or any
fraction thereof which s not otherwise specifically designated in 40 CFR 302.4, Chemlcal substances
present In this product or refinery stream that may be subject to this statute sre: None Identifled

This materlsl is classifled as an ol under Section 311 of tha Clean Water Act (CWA) and the Ol
Pellution Act of 199070OPA). Discharges or spills which produce a visible sheen on walers of the United
States, thetr adolning shorelines, or Into condults leaging to surface waters must be reported to the

EPA’s National Responsa Canter at (B0D) 424-8802.

This material mey contaln the following components which are known to the State of Cslifomla to cause
cancer, birth defects or other reproductive harm, and may be subject to the requirements of Califomia
Proposition 65 (CA Heaith & Safety Code Section 25249.5); None identifled,

MSDS No.  65940:003

Revigion Date 08/30/2001 Centltued on Nex: Page 2age Numper: 6



Aquamarine® Cil 46

v Jaraey Petroleum Qil (Hydraulic O)

{o-Know Labsl
Additonal Raguiatory No additional regulatory remarks.
Ramarks

REVISION INFORMATION

Varslon Numbaer 1.00

Revigion Date 08/30/2001

Print Dats Printed on 0B/30/2001.
ARGREVIATIONS

AP = Approximately EQ = Equal » = Gragter Than <= Logs Than NA = Not Agplicable ND = No Data NE = Not
Established

ACGIH = Amercan Conference of Governmental Industriat Hyglenlsts  AIHA = American Industrial HMyglene Assaclation

IARC = International Agency for Research on Cancer NTP = Natlonal Toxleelogy Program

NIOSH = National Institute of Occupationat Safety and Haalth OSHA = Qccupstlonal Safety and Health Administration
NPCA. = National Paint and Coaling Manufacturers Association HMIS = Hazardous Materials Information System

NFPA = National Fire Protection Association EPA = Environmental Protection Agency

DISCLAIMER OF LIABILITY

Z INFORMATION IN THIS MSDS WAS OBTAINED FROM SOURCES WRICH WE BELIEVE ARE RELIABLE, HOWEVER, THE
INFORMATION IS PROVIDED WITHOUT ANY WARRANTY, EXPRESSED OR IMPLIED REGARDING ITS CO RRECTNESS. SOME
INFORMATION PRESENTED AND CONCLUSIONS DRAWN HEREIN ARE FROM SOURCES OTHER THAN DIRECT TEST DATA ON THE
SUBSTANCE ITSELF. THIS MSD$ WAS PREPARED AND IS TO BE USED ONLY FOR THIS PRODUCT. I THE PRODUCT IS USED AS
A COMPONENT IN ANOTHER PRODUCT, THIS MSDS INFORMATION MAY NOT BE APPLICABLE. USERS SHOULD MAKE THEIR

OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE INFORMATION OR PRODUCTS FOR THEIR PARTICULAR
PURPOSE.

THE CONDITIONS OR METHODS OF HANOLING, STORAGE, USE, AND DISPOSAL OF THE PRODUCT ARE BEYOND OUR CONTROL
AND MAY BE BEYOND OUR KNOWLEDGE. FOR THIS AND OTHER REASONS, WE DO NOT ASSUME RESPONSIBILITY AND
EXPRESSLY DISCLAIM LIABILITY FOR LOSS, DAMAGE OR EXPENSE ARISING CUT OF ORIN ANY WAY CONNECTED WITH
HANDLING, STORAGE, USE OR DISPOSAL OF THE PRODUCT.

» kA AR ENDOF MSDS + 2N kS
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Material Satety
Data Sheet
: _11-8
[ tast revised 3-11 28
[ . ..
- _ l. General Information i
- — = e —— —= o= T=T e
Chemlcol Nome & Synonyms Trade Noma & Synonymi
Methanol Windshield Washer Antifrecze Premix
Chemicol Fomily : _ Formulo
Aliphatic Alcohol - ) - H
Proper DOT Shipplng Nome DOT Hozard Clossificotion :
Methyl Alcohol S _ Flammable Liquid _
Monvioctyrer Monvloctures’s Phone Number 5
Monson Chemicals, Inc/Uni-Gard Division {617)53h-1425 :
Monyfacturer’s Addrass Chemtiec Phone Number !
154 Pioneer Drive, Leominster, MA 01h53 {1-800-424-9300 !
. 1. ln__gredl_e_r_nts i _
Prinq:-'i;oi Hozordous Companants Percemt Ihrcsh:_:ﬂd Limit Yolua {unlts)
Methanol CAS# 67-56-1 35-U0 Oral 12.88 gm/kg
Surfactant Polyol CAS#9003-11-6 | {2 i
_ L i
Color CASH 3u86-30-b e :
i
:
|
| |
_ | M. Physical Data i
Bofling Polnt (°F ' Speclic Groviy 0= 4 '
n? olnt {°F) 118 | paci rovity { ) 01.95 @ €o°F )
Vopor Pressure (mm Hg. Parcent Yolatile By Volume (%) :
por { 9 )96 _ v T o
Yopor Density (Alr = 1) o Evoporotion Role _ =1
opor Density ( ) 1.1 : _ {n-Buty1l Ace{ate = 15 2.0
{ Solubility In Waster | : pH i
. . Complete ) ) [
L - : i -
{ Appearonce & Odor .. o R - o B ; .
: "_51@1- ‘blue iiquid; alcohol odory odor is not = good indicator of exposure 1e\f¢1f
- e rEa " - : e
, : _ 1V. Fire & Explosion Hazard Data k
Flash ?o!nr 1 T;;; ﬁ:i?\:d}ﬂ T Aylg ignition Temparoture
TCC 9‘&"1‘-’ ' o BGTBF . o
Flommable Limits ] LEL vel
15 to 62 _ 6 . 36

Extingulshing Media
Dry chemiceala, C02, Alcohol foem or water.

Secciol Fire Fighting Procadures A méthanol fire may not be visible to the haked eyk. Do not enter .
fire area \.r?o proper protection. Fight fire from safe distance/protected location.Heatl may
114 ruptiire closed éontainers, spreading fire. Increasing r1sk of burns/iajurles Apply
Jueous extinguishing media carefully to avoid frothing % 1imit exposure of nearby eqpig—

Unusvol Fire & Explosion Hozords ment.Notify aunthorities i 1iquid enters sewer/public waters.

None T . CODE 1100

et e 4 e eresce AreAr A M Meeeah Wi 3ev3s 8139 Fosmos Roted On OSHA Form 20 18-F
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'HA Parmiuible Exposure Limi
10 spm, 8 hr. TWA

ircinogen - NTP Progrom

mptoms of Exposure

lcute: Anesthesia, Nausea, headache or dizziness.

‘hronic: Blindness or death,
-dical Conditions Aggrmuicd By Exposura

mary Roule(s) of Entry
ngestion,

V. Heuhh Hazard Data -

skin absorption, eye contact or inhalation.

i Ky mm— e -
= e m

ACGIH Th:eshold Limit Volue
800 ppm

Corcinogen - IARC Program !

- 1

oM mme e e aee

ergency First A:d Eyes: Wash with water. Skin: Wash with soap and water,’ ]nhaiation- Remove

ictim to fresh eir and give artificial respiration.

rater or milk

Ingestion: Give one or two glasses of

cell physician hospital or boison control center immedia{:ely for instructions

o induce vomating. ALWAYS GET MEDICAL A’I'I‘ENTION ;c

-_Reoctivity Duta

m e - e

!

3

i Unastoble

3 . _ ‘ Cond-hom To Avoid

"Qb'l"y .2 Stoble Heat sparks end open flemes
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Pah-Not™
Universal Antifreeze Coolant/Concentrate

Material Safety Data Sheet (MSDS)

Section 1: Identification

MANUFACTURER:
ADDRESS:
EMERGENCY TELEPHONE:

CHEMICAL NAME & SYNONYMS:
CHEMICAL FAMILY:

FORMULA:

CAS REGISTRY NUMBER:

DOT SHIPPING CLASSIFICATION:

PRODUCT NUMBER:
Section 2: Hazardous Ingredients

MATERIAL CAS #
Ethylene Glyeol 107-21-1
Diethylene Glycol 111-46-6
Water 7732-18-5

Corrosion Inhibitors

Section 3: Physical Data

BOILING POINT:
FREEZING POINT:
SPECIFIC GRAVITY:
VAPOR PRESSURE AT 20°C:
VAPOR DENSITY (air =1):
SOLUBILITY IN WATER:

% VOLATILE BY VOLUME:
EVAPORATION RATE:
APPEARANCE AND ODOR:

{TSR#40670300-500P)

Section 4: Fire & Explosion Hazard Data

FLASH POINT:

AUTO IGNITION TEMPERATURE:
FLAMMABLE LIMITS IN AIR:
EXTINGUISHING MEDIA:

SPECIAL FIRE FIGHTING PROCEDURES:

UNUSUAL FIRE AND EXPLOSION HAZARDS:

Section 5: Reactivity Data

STABILITY:
INCOMPATIBILITY:
HAZARDOUS DECOMPOSITION PRODUCTS:

HAZARDOUS POLYMERIZATION:

- Section 6: Health Hazard Data
THRESHOLD LIMIT VALUE:

12/31/04

Houghton Chemical Corporation

52 Cambridge Street, Allston, MA 02134
(617)254-1010

1-800-777-2466

or Chemtrec 1-800-424-9300

Permanent Antifreeze and Summer Coolant

Ethylene Glycol Based

Trade Secret

Not Applicable for blended product

Not regulated in quantities containing less
than 5,000 pounds of ethylene glycol
61708, 62702, 63703

% TLV (Units)
90-95 50 ppm

<5 Not applicable
3 Not applicable
2 Not applicable

@760 mm Hg. 325°F

-4*F

1.12

0.1

2.1

Complete

Greater than 95%

Less than 1

Fluorescent green; mitd odor

250°F - TOC 225°F - TCC

Not Applicable

LEL = 3.0 UEL = 16 (calculated)

Water, fog, alcohol foam, dry chemical or
CO? for small fires

A solid stream of water directed into hot
buming liquid can cause frothing.

None

This material is stable.

Keep away from strong oxidizing agents.
Bumning can produce carbon dioxide or
carbon monoxide.

Will not occur.

50 ppm (vapor or mist)
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EFFECTS OF OVEREXPOSURE:

EYE CONTACT:
SKIN:

INHALATION:

INGESTION:

Emergency & First Aid Procedures:
EYES:

SKIN:

INHALATION:

INGESTION:

Section 7: Spill or Leak Procedures

STEPS TO BE TAKEN IN CASE THE MATERIAL IS
SPILLED OR RELEASED:

WASTE DISPOSAL METHOD:

Section 8: Special Protective Information
RESPIRATORY PROTECTION;
VENTILATION:
PROTECTIVE GLOVES:

EYE PROTECTION:
OTHER PROTECTIVE EQUIPMENT:

Section 9: Special Precautions

PRECAUTIONS TO BE TAKEN IN HANDLING AND
STORAGE:

12/31/04

Irritating to eyes and skin. Inhalation
irritates nose and throat. High vapor
concentration causes nausea, vomiting and
headaches.

{rritation may result.

May be mildly irritating to skin. Slightly
toxic on prolonged or repeated contact,
Exposure to high vapor concentration from
heated antifreeze coolant or exposure to
mists may produce nausea, vomiting,
headache, dizziness and irregular eye
movements.

Swallowing causes abdominal discomfort or
pain, dizziness, lumbar pain, oliguria,
uremia and central nervous system
depression. Large volumes cause kidney
damage and can be fatal.

Flush with plenty of water for at least 15
minufes.

Flush with plenty of water, wash with mild
soap if available.

Remove to fresh air; give artificial
1espiration if breathing has stopped.

If swallowed, IMMEDIATELY contact a
poison center, emergency treatment center,
or physician.

‘Wear suitable protective equipment. Large
spills should be contained and collected.
Small spills can be collected or may be
absorbed with appropriate liquid absorbing
materials. All spill response and disposal
should be carried out in accordance with
federal, state and local requirements.
Consult with local sewer, municipal, state
and/or federal agencies to determine
appropriate current disposal options.

Provide adequate ventilation with local
exhaust system.

Mechanical or other.

Rubber gloves recommended.

Safety glasses or goggles.

Normally not required.

Do not breathe mist or spray. Follow good
work/hygiene practices. Provide safety
shower and wash in immediate area.
Workers should wash with soap and water
before eating, smoking or using toilet
facilities. Launder contaminated clothing
before re-use.
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POWER SERVICE PRODUCTS INC -- AIRLINE SYSTEM ANTIFREEZE -- 6850-00N050213
s=s==sssss=z=======zz2== Product Identification ===========ccc-z=zz====

roduct ID:AIRLINE SYSTEM ANTIFREEZE
MSDS Date:09/14/1932

F5C:6850
NITN:00N0O50213
MSDS Number: BVJPF

=== Responsible Party ===
Company Name:POWER SERVICE PRODUCTS INC
Box:1089
City : WEATHBERFORD

State:TX

ZIP:76086
Country:US

Info Phone Num:817-599-9486
Emergency Phone Num:800-643-9089
CAGE : PWRSE

=== Contractor Identification ===
Company Name:POWER SERVICE PRODUCTS INC
Box :City:WEATHERFORD
State:TX
ZIP:76086-5000
Country:US
Phone:817-599-9486/800-643-9089
CAGE : PHRSE

s=======s==z== Composition/Information on Ingredients ==z===========

Tngred Name:METHANOL; (METHYL ALCOHOL)
A5:67-56-1

RTECS #:PC1400000

Fraction by Wt: 29%

OSHA PEL:200PPM;2508TEL, S

ACGIH TLV:200PPM;2508TEL, §

EPA Rpt Qty:5000 LBS

DOT Rpt Qty:5000 LBS

Ingred Name:ADDITIVES
Fraction by Wt: <1%
OSHA PEL:N/K

ACGIH TLV:N/K

Ingred Name:FIRST AID PROC: DOWN THROAT. CALL PHYS.
RTECS #:999999922

Ingred Name:OTHER PREC: STATIC SPARK. CORROSIVE TO LEAD AND ALUMINUM.
RTECS #:9959999Z%Z

Ingred Name:VENT: SMOKING/OPEN FLAMES.
RTECS #:9999989Z%Z

sxz==xzzsz==coo======z= Hazards Identification s=====sszc=z==ssc====z====
LD50 LCS0 Mixture:LD50: (ORAL,RAT) 12,9000 MG/KG

Routes of Entry: Inhalation:YES Skin:YES Ingestion:YES
"eports of Carcinogenicity:NTP:NO IARC:NO OSHA :NO
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Health Hazards Acute and Chronic:AVOID BREATHING VAPOR. INHALATION OF
HIGH VAPOR CONCENTRATIONS MAY HAVE RESULTS RANGING FROM DIZZINESS
AND HEADACHES TOC UNCONSCIOUSNESS. PROLONGED OR REPEATED LIQUID
CONTACT WILL DRY AND DEFAT SKIN LEADING TCO IRRITATION AND
DERMATITIS.

Explanation of Carcinogenicity:NOT RELEVANT

Effects of Overexposure:SEE HEALTH HAZAWRDS.

Medical Cond Aggravated by Exposure:MAY BE FATAL/CAUSE BLINDNESS IF
SWALLOWED. CANNOT BE MADE NON-POISONOUS. HARMFUL IF INHALED. MAY
IRRITATE EYES. REPEATED CONTACT MAY IRRITATE SKIN.

E R T YT T T First Aid Measures FEESSEECDCoCoEmSCoEEs— ==

First Aid:EYE: FLUSH W/LG AMTS OF WATER FOR @ LST 15 MIN, LIFT LIDS
OCCAS, GET MED ATTN. SKIN: THORO WASH EXPOSED AREA W/SOAP & WATER.
REMOVE CONTAMD CLTHG. LAUNDER CONTAMD CLTHG BEFORE RE-USE. INHAL:
REMOVE TO FRESH AIR. IF BRTHG IS DFCLT, ADMINISTER OXYGEN. IF
BRTHG HAS STOPPED GIVE ARTF RESP. KEEP WARM, QUIET & GET MED ATTN.
INGEST: GIVE 2 GLASSES OF WATER, INDUCE VOMIT IMMED BY STICKING
FINGER (ING 3)

RS ESTEC oSS Pira Fighting Measures RS CE TS SEEZS=mmm=

Flash Point Method:TCC

Flash Point:54.0F, 12.2C

Lower Limits:5.5%

Upper Limits:36.5%

Extinguishing Media:DRY CHEM, ALCOHOL TYPE FOAM, CC*2., WATER MAY BE
INEFTIVE. USE WATER SPRAY TO CCOL FIRE EXPOSED CONTRS. USE {SUPDAT)

Fire Fighting Procedures:NIOSH/MSHA APPRVD SCBA & FULI, PROT EQUIP.
CLASS 1B FLAMM LIQ. AVOID WATER STREAMS WHICH MAY SPLASH & SPREAD
FLAMING LIQ. COOL EXPOSED CONTRS W/WATER.

Unusual Fire/Explosion Hazard:REACTS VIOLENTLY TO OXIDIZERS. VAPS ARE
HVR/AIR BUT MAY TRAVEL IN VENT SYS COMING IN CONT W/SPARKS/OPEN
FLAME. KEEP AWAY FROM HEAT & SQURCES OF IGNIT. (SUPDAT)

mmEmsszcssoTSE==zo Accidental Release Measureg =ss====xz=z=======z===

Spill Release Procedures:REMOVE ALL SOURCES OF IGNIT SOURCES. KEEP
PEOPLE AWAY. RECOVER FREE LIQUID. ADD ABSORBENT TO SPILL AREA.
AVOID BREATHING VAPORS. VENTILATE ENCLOSED SPACES. OPEN ALL WINDOWS
AND DOCRS. KEEP PRODUCTS OU T OF PUBLIC SEWERS, STREAMS &
WATERWAYS.

Neutralizing Agent:NONE SPECIFIED BY MANUFACTURER.

EE T e T T T ) Handling and Storage e o S L I

Handling and Storage Precautions:KEEP CONTAINERS CLOSED. KEEP AWAY FROM
HEAT, SPARKS & OPEN FLAME. STORE IN COOL PLACE.

Other Precautions:CONTRS ARE STRICTLY "SINGLE TRIP CONTRS" THEY ARE NOT
TO BE USED FOR ANY REASON AFTER EMPTIED. NO SMOKING ALLOWED IN
AREAS OF USE/STOR. USE EXPLO PROOF FIXTURES. CONTRS SHOULD BE
ELECTRICALLY GRCOUNDED /BONDED DURING TRANSFER TO PVNT {(ING 4)

=======s===== ExXposure Controls/Personal Protection =s===========

Pespiratory Protection:IN CASE OF CONDITIONS WHERE POTENTIAL FOR VAPCR
CONCENTRATION IS NEAR EXPOSURE LIMITS, USE NIOSH/MSHA APPROVED
SCBA.

Ventilation:LOC EXHST: FACE VELOCITY > 60FPM; MECH(GEN) : EXPLO-PROOF
VENT EQUIP; SPECIAL: USE ONLY W/ADEQ VENT; OTHER: NO (ING 5)

01/10/05
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Protective Gloves:CHEMICAL RESISTANT GLOVES.

Eye Protection:ANSI APPVD CHEM SPLASH GOGGS & (SUPDAT)

Nther Protective Equipment:HYDROCARBON-INSOLUBLE APRON IF NEEDED. RUBB
CLTHG. EYE WASH & SFTY SHOWER SHOULD BE PROVIDED IN AREA OF USE.

Work Hygienic Practices:NONE SPECIFIED BY MANUFACTURER.

Supplemental Safety and Health

EXTING MEDIA:ALCOHCL RESIST FOAM TO EXTING LG FIRES/TO BLANKET SPILL TO
REDUCE VAPS. EXPLO HAZ: BURNS W/A CLEAR ALMOST INVISIBLE FLAME, ESP
HARD TO SEE IN STRONG SUNLIGHT. EMPTY CONTRS CNTN FLAMM VAPS : "DO
NOT USE TORCH CUTTING EQUIP/ANY OTHER FLAME ON ANY EMPTY CONTRS".
EYE PROT: FULL LGTH FACESHIELD

EE S P Physical/Chemical Properties B E P T P T ey

Boiling Pt:B.P. Text:147F, 64C

Vapor Pres:26@68F

Vapor Densgity:1.11

Spec Gravity:0.792 (H*20=1}

Evaporation Rate & Reference:4.6

Solubility in Water:TOTALLY MISCIBLE

Appearance and Odor:CLEAR, WATER WHITE LIQUID, ALCOHOL ODOR
Percent Volatiles by Volume:100

o T Stability and Reactivity Data ==s==ssnrcocmmmoaaw

Stability Indicator/Materials to Avoid:YES

STRONG CHLORINE ANHYDRIDE, LEAD PERCHLORATE AND PERCHLORIC ACID.

Stability Condition to Avoid:PRLNGD/RPTD BRTHG OF VAPS. CONT W/EYES.
PRLNG/RPTD CONT W/SKIN.

Hazardous Decomposition Products:0CCURS FROM HEAT AND REACTION WITH
MATERIALS. CARBON MONOXIDE AND CARBON DIOXIDE.

EE 2ttt Disposal considerations R EOo TS ST mmm=

Waste Disposal Methods:DISPOSE OF WASTE BY SUPERVISED INCINERATION OR
IN A CEEMICAL DISPOSAL AREA IN COMPLIANCE WITH LOCAL, FEDERAL AND
STATE REGULATIONS. EPA HAZ WASTE # Ul54.

Disclaimer {provided with this information by the compiling agencies):
This information is formulated for use by elements of the Department
of Defense. The United States of America in no manner whatsoever,
expressly or implied, warrants this information to be accurate and
disclaims all liability for its use. Any person utilizing this
deocument should seek competent professional advice to verify and
agssume responsibility for the suitability of this information to their
particular situation.

01/10/05
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RADIATOR SPECIALTY CO -- THRUST QUICK STARTING FLUID, M38-15 -- 6850-00N003365
===s======z=s======== Product Identification ==s=========zz===z====

Product ID:THRUST QUICK STARTING FLUID, M38-15
MSDS Date:08/01/1996

FSC:6850

NIIN:00NO003365

MSDS Number: CHDZB

=== Responsible Party ===

Company Name:RADIATOR SPECIALTY CO
Address:1900 WILKINSON BLVD
City:CHARLOTTE

State:NC

ZIP:28208

Country:US

Info Phone Num:704-377-6555
Emergency Phone Num:704-377-6555
CAGE:77628

=== Contractor Identification ===
Company Name:RADIATOR SPECIALTY COMPANY
Address:1900 WILKINSON BLVD.
Box:34689

City:CHARLOTTE

State:NC

ZIP:28208

Country:US
Phone:704-377-6555/303-623-5716
CAGE:77628

s============ Composition/Information on Ingredients =====z========

Ingred Name:ETHANE, 1,1'-0XYBIS-; (DIETHYL ETHER) (CERCLA}
CAS:60-29-7

RTECS #:KI5775000

Fraction by Wt: 27-30%

OSHA PEL:400 PPM

ACGIH TLV:400 PPM/500 STEL

EPA Rpt Qty:100 LBS

DOT Rpt Qty:100 LBS

Ingred Name:HEPTANE; (ALIPHATIC PETROLEUM DISTILLATE)
CAS:142-82-5

RTECS #:MI7700000

Fraction by Wt: 50-65%

OSHA PEL:500 PPM

ACGIH TLV:400 PPM/500 STEL

Ingred Name:CARBON DIOXIDE (PROPELLANT)
CAS:124-38-9

RTECS #:FF6400000

Fraction by Wt: 1-5%

OSHA PEL:5000 PPM

ACGIH TLV:5000 PPM/30000 STEL

B e T T T Hazards Identification CEsEE==s=sSrEssSo====

LD50 LC50 Mixture:NONE SPECIFIED BY MANUFACTURER.

Routes of Entry: Inhalation:YES Skin:YES Ingestion:YES

Reports of Carcinogenicity:NTP:NO TIARC:NO OSHA:NOQ

Health Hazards Acute and Chronic:ACUTE: EYE CONTACT: IRRITANT. SKIN CONTACT: IRRITANT.
INHALATION: MAY CAUSE HEADACHE, DIZZINESS, NARCOSIS, OVER-EXPOSURE; UNCONSCIOQUSNESS.
INGESTION: HARMFUL OR FATAL IF SWALLOWED. OTHER: CAUTION: EXT REMELY FLAMMARLE.
Explanation of Carcinogenicity:NOT RELEVANT.
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Effects of Overexposure:SEE HEALTH HAZARD.
Medical Cond Aggravated by Exposure:NONE SPECIFIED BY MANUFACTURER.

EEEEEssT—T S CESES=S===m First Aid Measures B P P T

First Aid:EYE CONT: FLUSH W/WATER THOROUGHLY FOR @ LST 15 MINS WHILE
LIFTING EYELIDS. IF ADVERSE EFTS PERSIST, CONSULT PHYS. SKIN CONT:
WASH W/SOAP & WATER THOROUGHLY. REMOVE CONTAMD CLOTHING & LAUNDER
BEFORE R EUSE. INHAL: MOVE TC FRESH AIR. IF BREATHING IS DFCLT,
APPLY ARTF RESP. GET MED ATTN IMMED. INGEST: DO NOT INDUCE VOMIT!
GET MED ATTN IMMED. DO NOT ADMINISTER EPINEPHRINE OR ADRENALINE!

T T Ty T b e P Ty Fire ?ighting Measures =S oDE===s==wooozz===

Flash Point Method:TCC

Flash Point:-15F,-26C

Extinguishing Media:EXTREMELY FLAMMABLE! FOAM, CO+*2, DRY CHEMICAL.

Fire Fighting Procedures:USE NIOSH APBPROVED SCBA & FULL PROTECTIVE
EQUIPMENT . WATER SPRAY TO COOL CONTAINERS. SHIELD TO PROTECT EYES
FROM VENTING, RUPTURING OR BURSTING CANS.

Unusual Fire/Explosion Hazard:CONTENTS UNDER PRESSURE! AT ELEVATED
TEMPERATURES CONTAINERS MAY VENT, RUPTURE OR BURST, EVEN VIOLENTLY.

S=sSSI=sESSSSSTSSS Accidental Release Measures B T T T T T T

Spill Release Procedures:0OBSERVING HEALTH HAZARDS DESCRIBED, REMOVE
IGNITION SOURCES, VENTILATE AREA, FLUSH WITH WATER AND WIPE UP WITH
RAGS. TRANSFER TO WASTE DRUM.

Neutralizing Agent:NONE SPECIFIED BY MANUFACTURER.

SEEEECCESSSSS=SSSs=Ss==sax Handling and Storage T EEESSEREEETTEo oS ma

Handling and $torage Precautions:STORE IN A COOL PLACE BELOW 120F AWAY
FROM ACIDS, IGNITION SOURCES AND OXIDIZING AGENTS.

Other Precautions:WEARING CONTACT LENSES IS INADVISABLE! DO NOT
PUNCTURE OR INCINERATE CONTAINERS! KEEP AWAY FROM CHILDREN AND
ANIMALS.

=============  Exposure Controls/Personal Protection ===ss=====z=z==

Respiratory Protection:NOT APPLICAELE. BULK HANDLING (PROLONGED
EXPOSURE) : IF TLV IS EXCEEDED, WEAR NIOSH APPROVED SELF-CONTAINED
BREATHING APPARATUS.

Ventilation:USE WITH ADEQUATE VENTILATION.

Protective Gloves:SOLVENT-RESISTANT GLOVES.

Eye Protection:ANSI APPRVD CHEM WORKERS GOGGLES .

Other Protective Bgquipment:ANSI APPRVD EYE WASH & DELUGE SHOWER .
APRON.

Work Hygienic Practices:NONE SPECIFIED BY MANUFACTURER.

Supplemental Safety and Health

SPEC GRAV: 0.67-0.70 (H*20 =1).

P Y T YT T YT T T Physical/chemical Propertieg =====z===========u=-=

Spec Gravity:SUPDAT

pH:6-7

Evaporation Rate & Reference:NOT KNOWN
Solubility in Water:2.6%

Appearance and Cdor:COLORLESS VOLATILE LIQUID.
Percent Volatiles by Volume:99 (WT)}

12/31/04
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EmmE==smsmEu======x Stability and Reactivity Data SEEm=======s=z====

Stability Indicator/Materials to Avoid:YES

HIGH TEMPERATURES, OXIDIZING AGENTS, ACIDS AND ALKALIES.

Stability Condition to Avoid:HIGH TEMPERATURES.

Hazardous Decomposition Products:FIRE: NORMAL PRODUCTS OF COMBUSTION:
CARBON MONOXIDE, CARBON DIOXIDE AND ACRID SMOKE.

EESESESSSSSSSSoom=Es Disposal Congiderations EEETCEEs=sT oSS m==s

Waste Disposal Methods:DISPOSE OF IN ACCORDANCE WITH ALL APPLICABLE
GOVERNMENT, STATE AND LOCAL LAWS AND REGULATIONS.

Disclaimer (provided with this information by the compiling agencies):
This information is formulated for use by elements of the Department
of Defense. The United States of America in no manner whatscever,
expressly or implied, warrants this information to be accurate and
disclaims all liability for its use. Any person utilizing this
document should seek competent professional advice to verify and
assume responsibility for the suitability of this information to their
particular situation.
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POWER SERVICE PRODUCTS INC -- DIESEL FUEL SUPPLEMENT -- 6810-00F040685
sss=zm====zmz===zo===== Product Identification s=sz=s==s====sc——=z====

Product ID:DIESEL FUEL SUPPLEMENT

MSDS Date:08/14/1996

FSC:6810

NIIN:QO0F040685

Status Code:A

MSDS Number: CJMSB

=== Responsible Party ===

Company Name:POWER SERVICE PRODUCTS INC
Address:513 PEASTER HWY

Box:1088%9

City: WEATHERFORD

State:TX

ZIP:76086

Country:US

Info Phone Num:817-599-9486

Emergency Phone Num:800-643-9089/817-599-9486
CAGE:08QT9

=== Contractor Identification ===
Company Name:POWER SERVICE PRODUCTS INC
Address:513 PEASTER HWY

Box:1089

City : WEATHERFORD

State:TX

ZIP:76086

Country:US

Phone:817-599-9486

CAGE: 08QT9

s============ Composition/Information on Ingredients ====s==z=====

Ingred Name:HYDROCARBONS
Minumum % Wt:10.
Maxumum % Wt:20.

Ingred Name:HYDROXY COMPOUNDS
Minumum % Wt:50.
Maxumum % Wt:B0.

Ingred Name:AROMATICS
Minumum % Wt:5.
Maxumum % Wt:50.

EEEE === ssccs=STTE=EE Hazards Identification o T o

Routes of Entry: Inhalation:YES Skin:NO Ingestion:YES

Reports of Carcinogenicity:NTP:NO IARC:NO OSHA : NO

Health Hazards Acute and Chronic:SKIN: PROLONGED/REPEATED CONTACT TENDS
TO REMOVE CILS LEADING TO IRRITATION & DERMATITIS. INHALATION:
CONCENTRATIONS QF HIGH VAPORS. INGESTION: ASPIRATED INTO THE LUNGS
MAY CAUSE SEVERE PULMONARY INJU RY/DEATH.

Explanation of Carcinogenicity:NONE

Effects of Qverexposure:IRRITATION, DIZZINESS, HEADACHES,
UNCONSCIQUSNESS, DRYNESS, DEFATTING.

L e Pirst aid Measures L P T P

First Aid:EYES: FLUSH W/LARGE AMOUNTS OF WATER. SKIN: FLUSH W/LARGE
AMOUNTS OF WATER, USE SOAP. INHALATION: IMMEDIATELY REMOVE TO FRESH
AIR. GIVE CPR IF NEEDED. KEEP AT REST. INGESTION: DON'T INDUCE
VOMITING. K EEP AT REST. OBTAIN MEDICAL ATTENTION IN ALL CASES.

12/31/04

Page I of 3



Flash Point Method:TCC

Flash Point:=11.7C, 53.F

Lower Limits:2

Upper Limits:12

Extinguishing Media:ALCOHOL RESISTANT FOAM, DRY CHEMICAL, CO2,
WATERSPRAY/FOG

Fire Fighting Procedures:USE AIR SUPPLIED RESCUE EQUIPMENT FOR ENCLOSED
AREAS. COOL EXPOSED CONTAINERS W/WATER.

Unusual Fire/Explosion Hazard:EMPTY CONTAINERS CONTAIN FLAMMAELE
VAPORS. DON'T STORE/MIX W/COMBUSTIBLE LIQUIDS. DON'T USE TORCH
CUTTING EQUIPMENT/ANY OTHER FLAME ON ANY EMPTY CONTAINER.

= E=s-—==-Ssozz==== Accidental Release Measures EEECEmsmm—rss ===

Spill Release Procedures:REMOVE IGNITION SOURCES. EVACUATE. RECOVER
FREE LIQUID. ADD ABSORBENT TO AREA. VENTILATE ENCLOSED SPACES. OPEN
ALL WINDOWS & DOORS. KEEP PETROLEUM PRODUCTS OUT OF PUBLIC SEWERS,
STREAMS & WATERWAYS.

sE=ECco=-C-oxssEsSs====S=ST==== Handling and Storage SEsc oo o===ssCamcs==co==

Handling and Storage Precautions:KEEP CONTAINERS CLOSED. KEEP AWAY FROM
HEAT, SPARKS & OPEN FLAMES. CONTAINERS ARE STRICTLY SINGLE TRIP
CONTAINERS, DON'T USE AFTER EMPTIED.

Other Precautions:AVOID BREATHING VAPORS. AVOID PROLONGED/REPEATED
CONTACT W/SKIN. EMPTY CONTAINERS CONTAIN FLAMMABLE VAPORS: DON'T
USE TORCH CUTTING EQUIPMENT/ARNY OTHER FLAME ON ANY EMPTY CONTAINER.
DON'T STORE/MIX W/ STRONG OXIDANTS OF COMBUSTIBLE LIQUIDS.

==========s=== EXxposure Controls/Personal Protection ======cc=====

Respiratory Protection:HYDROCARBON VAPOR CANISTER/SUPPLIED AIR HOSE IF
NEEDED.

Ventilation:LOCAL EXHAUST: FACE VELOCITY >60 FPM. MECHANICAL {GENERAL) :
EXPLOSION-PROOF VENTILATION EQUIPMENT.

Protective Gloves:CHEMICAL RESISTANT

Eye Protection:NORMALLY NOT NEEDED.

Other Protective Equipment:HYDRCCARBON INSOLUBLE APRON.

Work Hygienic Practices:REMOVE/LAUNDER CONTAMINATED CLOTHING/SHOES
BEFORE REUSE. WASH SKIN W/SOAP & WATER AFTER CONTACT. DON'T SMOKE.

Supplemental Safety and Health

USE ONLY W/ADEQUATE VENTILATION. NO SMOKING/OPEN FLAMES.

s EEsSECSESE=EE=T =S Physical/Chemical Propertiea EEEEEESEEEETSES=TE=

Boiling Pt:=80.C, 176.F

Vapor Pres:32

Vapor Density:2.1

Spec Gravity:0.82

Evaporation Rate & Reference: (WATER = 1): 1.4
Solubility in Water:PARTIAL

Appearance and Odor:CLEAR LIQUID SOLVENT
Percent Volatiles by Volume:100

SE=E=msssoo=mwooo Stability and Reactivity Data EE 3 4 L T e
Stability Indicator/Materials to Avoid:YES

STRONG OXIDANTS.
Stability Condition to Avoid:HEAT, SPARKS, OPEN FLAME.

12/31/04
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mrmmro—s—=======—=z==== Ecological Information ===z=====czz=c==zc=====
Ecological : THIS PRODUCT DOES NOT CONTAIN ANY OZONE DEPLETING CHEMICALS
ST EsSDOmT == Disposa1 Considerations s EsEEEEEEC ===

Waste Disposal Methods:DISPOSE OF WASTE IAW/FEDERAL, STATE & LOCAL
REGULATIONS. UN1193.

== mms=EooEm===== MSDSg Transport Information EEEESSoE=sEEm==—====

Transport Information:PROPER SHIPPING NAME: RQ WASTE FLAMMABLE LIQUID
N.0.5. UN1993.RCRA WASTE NUMBER DO001.

s EmSEESTSE========= Regulatory Information RS ESSESEESD oo

State Regulatory Information:RIGHT TO KNOW TIER II REPORTING
INFORMATION SECTION 311-312. CHEMICAL DESCRIPTION: HYDROXY
COMPOUNDS & HYDROCARBONS. COMMON NAME: DIESEL FUEL SUPPLEMENT.
PHYSICAL HAZARD: FIRE.

B2 - i+ T 1] Other Information E - g

Disclaimer (provided with this information by the compiling agencies):
This information is formulated for use by elements of the Department
of Defense. The United States of America in no manner whatsoever,
expressly or implied, warrants this information to be accurate and
disclaims all liability for its use. Any person utilizing this
document should seek competent professional advice to verify and
agssume responsibility for the suitability of this information to their
particular situation.

12/31/04

Page 3 of 3



Fire 0 Reactivity
Heaﬂh Special

. PRODUCT IDENTIFICATION
Manufacturer; WD-40 Company Teilephone: .
Emergency only:  1-(800) 424-9300 (CHEMTREC)
Address: 1061 Cudahy Place (92110} Information: (619) 275-1400
P.O. Box 80607 Chemical Narme: Organic Mixture
San Diego, California Trade Name: WD-40 Aerosol
92138-0607

il. HAZARDQUS INGREDIENTS

Exposure Limit

Chemical Name CAS Number % ACGIH/OSHA
Aliphatic Petroleum Distillates 8052-41-3 45-50 100 ppm PEL
Petroleum Base Qit 64742-65-0 15-25 5 mg/M3 TWA (mist)
LVP Hydrocarbon Fluid 64742-47-8 12-18 1200 mg/M? TWA
Carbon Dioxide . 124-38-9 2-3 5000 ppm PEL
Non-hazardous Ingredients <10

. PHYSICAL DATA

Boiling Point: 323°F (minimum) Evaporation Rate: Not determined

Vapor Density (air=1); Greater than 1 Vapor Pressure; 110 5 PSI @ 70°F
Solubility in Water: insoluble Appearance: Light amber

Specific Gravity (H20=1); 0.832 @ 72°F Odor: Characteristic odor
Percent Volatile (volume); 74% VOCGC; 412 gramsfliter (49.5%)

V. FIRE AND EXPLOSION

Flash Point: 131°F Tag Closed Cup

Flammable Limits: (Solvent Portion) [Lel] 1.0% [Uel} 6.0%
Extinguishing Media: COz, Dry Chemical, Foam.

Special Fire Fighting Procedures: Contents Under Pressure

Unusual Fire and Explosion Hazards: FLAMMABLE - U.F.C. level 3 AEROSOL

V. HEALTH HAZARD / ROUTE(S) OF ENTRY

Threshold Limit Value Aliphatic Petroleum Distillates (Stoddard Solvent) lowest TLV (ACGIH 100 ppm.)
Symptoms of Overexposure
Inhalation {Breathing): May cause anesthesia, headache, dizziness, nausea and upper respiralory irritation.
Skin contact: May cause drying of skin and/or irritation.
Eye contact: May cause irritation, tearing and redness.
Ingestion {(Swallowed): May caused irritation, nausea, vomiting and diarrhea.
First Aid Emergency Procedures
Ingestion (Swallowed): Do not induce vomiting, seek medical attention.
Eye Contact: Immediately flush eyes with large amounis of water for 15 minutes.
Skin Contact: Wash with soap and water.
Inhalation (Breathing): Remove to fresh air. Give artificial respiration if necessary.

If breathing is difficult, give oxygen.

Pre-existing medical conditions such as eye, skin and respiratory disorders may be
aggravated by exposure.

DANGER!
Aspiration Hazard: if swallowed, can enter lungs and may cause chemical pneumonitis,
Do not induce vomiting. Call Physician immediately.
Suspected Cancer Agent The components in this mixture have been found to be noncarcinogenic by NTP,
Yes___ No_X IARC and OSHA

A



VI REACTIVITY DATA

Stability: Stable _ X Unstable__

Conditions to avoid: NA

Incompatibility: Strong oxidizing agents

Hazardous decomposition products: Thermal decomposition may yield carbon monoxide andfor carbon dioxide.
Hazardous polymerization: May occur ____ will not occur_ X _

Vil. SPILL OR LEAK PROCEDURES

Spill Response Procedures

Spill untikely from aerosol cans. Leaking cans should be placed in plastic bag or open pail until pressure has dissipated.
Waste Disposal Method

Empty aerosol cans should not be punctured or incinerated; bury in land fill. Liquid should be incinerated or buried in
land fill. Dispose of in accordance with local, state and federal regulations.

VIil. SPECIAL HANDLING INFORMATION

Ventilation: Sufficient to keep solvent vapor less than TLV.

Respiratory Protection: Advised when concentrations exceed TLW.

Protective Gloves: Advised to prevent possible skin irritation. _

Eye Proteclion; Approved eye protections to safeguard againsi potential eye contact, irritation or injury.
Other Protective Equipment: None required.

IX. SPECIAL PRECAUTIONS

Keep from sources of ignition, Avoid excessive inhalation of spray particles, do not take internally. Do not puncture, incinerate or
store container above 120°F. Exposure to heal may cause bursting. Keep can away from electrical current or battery terminals,
Electrical arcing can cause burn-through (puncture) which may result in flash fire, causing serious injury. Keep from children.

X.TRANSPORTATION DATA (49 CFR 172.101)

Domestic Surface

Description: Consurner Commodity

Hazard Class: ORM-D

1D No: None

Label Required: Consumer commodity (ORM-D)

X1. REGULATORY INFORMATION

All ingredients for this product are listed on the TSCA inventory.

SARA Title HI chemicals: None

California Prop 65 chemicals: None

CERCLA reportable quantity: None

RCRA hazardous wasle no: D001 {ignitable)

SIGNATURE: R. Miles ﬁ\ { JULJ I“ TITLE: ___ Technigal Director
REVISION DATE: NOVEMBER 2003 SUPERSEDES: __ MARCH 2001
NA: Not applicable NDA: No data available {=Lless than ?» = More than

We believe the statements, technical information and recommendations contained herein are reliable. However, the data is provided without warranty, expressed
or implied. ltis the user's responsibility both to determine safe conditions for use of this product and assume loss, damage or expense, direct or consequential,
arising from its use, Before using product, read label. MSDS-A

o
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Material Safety Data | s

1-847-367-7700

Rust-Oleum Corp.
e e www.rustoleum.com

Section 1 - Chemical Product / Company Information

203032 Fluorescent Green
203036 Fluorescent Orange

Industrial Choice Aerosol - Water

Product Name: Based Fluroescent Marking

Revision Date: 08/31/2004

Identification 1861838, 1862838, 1869838, 203032,
Number: 203038, 203037
. Water Based Fluorescent Marking

Product Use/Class; Aerosol

Supplier: Rust-Oleum Corporation Manufacturer: Rust-Oleum Corporation
11 Hawthorn Parkway 11 Hawthorn Parkway
Vernon Hills, IL 60061 Vernon Hills, IL 60061
USA : USA

Preparer: Cziczo, Ray

Section 2 - Composition / Information On Ingredients

LChemical Nama LAS Numher Weight% Less ACGIHTLY-TWA ACGIHTIV-STFI OSHAPFIL-TWA OSHAPEL-CFILING
Jhan

Liquified Petroleum Gas 68476-86-8 300 1000 PPM N.E. 1000 PPM N.E.

Toluene 108-88-3 15.0 50 PPM 150 PPM 200 PPM 300 PPM

Aliphatic Petroleum Distillates  64742-89-8 10.0 400 PPM N.E. 400 PPM N.E.

Polymer Anchored Green Dye  MIXTURE 10.0 N.E. N.E. N.E. N.E.

DCispersion

Polymer Anchored Viclet Dye  MIXTURE 100 NE. N.E. N.E. N.E.

Dispersicon

Hydrotreated Light Distillate 64742-47-8 50 N.E. N.E. N.E. N.E.

Stoddard Soivents 8052-41-3 5.0 100 PPM N.E. 500 PPM NE.

Elhyibenzene 100414 1.0 100 PPM 125 PPM 100 PPM NE.

Section 3 - Hazards Identification

*** Emergency Overview ***: Harmful if inhaled. May affect the brain or nervous system causing dizziness,
headacha or nausea. Contents Under Pressure. Vapors may cause flash fire or explosion. Extremely flammable

liquid and vapor. Harmful if swallowed.

Effects Of Overexposure - Eye Contact: Causes eye irritation.

Effects Of Overexposure - Skin Contact: Prolonged or repeated contact may cause skin irritation, Substance

may cause slight skin irritation.

Effects Of Overexposure - Inhalation: High vapor concentrations are irritating to the eyes, nose, throat and lungs.
Avoid breathing vapors or mists. High gas, vapor, mist or dust concentrations may be harmful if inhated, Harmful if

inhaled.

Effects Of Overexposure - ingestion: Aspiration hazard if swallowed; can enter lungs and cause damage.

Substance may be harmful if swallowed.
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Effects Of Overexposure - Chronic Hazards: IARC lists Ethylbenzene as a possible human carcinogen (group
2B). May cause central nervous system disorder (e,g.,narcosis involving a loss of coordination, weakness,
fatigue, mental confusion, and blurred vision) and/or damage. Reports have associated repeated and prolonged
occupational overexposure to solvents with permanent brain and nervous system damage. Overexposure to
xylene in laboratory animals has been associated with liver abnormalities, kidney, lung, spleen, eye and blood
damage as well as reproductive disorders. Effects in humans, due to chronic overexposure, have included liver,
cardiac abnormalities and nervous system damage. Overexposure to toluene in laboratory animals has been
associated with liver abnormalities, kidney, lung and spleen damage. Effects in humans have included liver and
cardiac abnormalities.

Primary Route(s) Of Entry: Skin Contact, Skin Absorption, Inhalation, Eye Contact

Section 4 - First Aid Measures

First Aid - Eye Contact: Hold eyelids apart and flush with plenty of water for at least 15 minutes. Get medical
attention.

First Aid - Skin Contact: Wash with soap and water. Get medical attention if irritation develops or persists.

First Aid - Inhalation: If you experience difficulty in breathing, leave the area to obtain fresh air. if continued
difficulty is experienced, get medical assistance immediately.

First Aid - Ingestion: Aspiration hazard: Do not induce vomiting or give anything by mouth because this material
can enter the lungs and cause severe lung damage. Get immediate medical attention.

Section 5 - Fire Fighting Measures

Flash Point: -156 F LOWER EXPLOSIVE LIMIT: 1.0 %
(Setaflash) UPPER EXPLOSIVE LIMIT : 112 %

Extinguishing Media: Dry Chemical, Foam, Water Fog

Unusual Fire And Explosion Hazards: Vapors can travel to a source of ignition and flash back. Vapors may form
explosive mixtures with air. Closed containers may explode when exposed to extreme heat. Water spray may be
ineffective. FLASH POINT IS LESS THAN 20 °. F. - EXTREMELY FLAMMABLE LIQUID AND VAPOR!
Perforation of the pressurized container may cause bursting of the can. Isolate from heat, electrical equipment,
sparks and open flame. Keep containers tightly closed.

Special Firefighting Procedures: Evacuate area and fight fire from a safe distance.

Section 6 - Accidental Release Measures

Steps To Be Taken if Material Is Released Or Spilled: Contain spilled liquid with sand or earth. DO NOT use
combustible materials such as sawdust. Remove all sources of ignition, ventilate area and remove with inert
absorbent and non-sparking tools. Dispose of according to local, state (provincial) and federal regulations. Do not
incinerate closed containers.

Section 7 - Handling And Storage

Handling: Wash thoroughly after handling. Wash hands before eating. Use only in a well -ventilated area. Follow
all MSDS/abel precautions even after container is emptlied because it may retain product residues. Avoid
breathing vapor or mist.
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Storage: Keep containers tightly closed. Isolate from heat, electrical equipment, sparks and open flame. Do not
store above 120 ° F. Store large quantities in buildings designed and protected for storage of NFPA Class |
flammable liquids. Contents under pressure. Do not expose to heat or store above 120 ° F.,

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Use explosion-proof ventilation equipment. Prevent build -up of vapors by opening all doors
and windows to achieve cross-ventilation. Use process enclosures, local exhaust ventilation, or other engineering
controls to control airborne leveis below recommended exposure limits.

Respiratory Protection: A respiratory protection program that meets OSHA 1910.134 and ANSI Z88.2
requirements must be followed whenever workplace conditions warrant a respirator's use. A NIOSH/MSHA
approved air purifying respirator with an organic vapor cartridge or canister may be permissible under certain
circumstances where airborne concentrations are expected to exceed exposure limits.

Protection provided by air purifying respirators is limited. Use a positive pressure air supplied respirator if there is

any potential for an uncontrolled release, exposure levels are not known, or any other circumstances where air
purifying respirators may not provide adequate protection.

Skin Protection: Use impervious gloves to prevent skin contact and absorption of this material through the skin.
Nitrile or Neoprene gloves may afford adequate skin protection.

Eye Protection: Use safety eyewear designed to protect against splash of liquids.

Other proteclive equipment: Refer to safety supervisor or industrial hygienist for further information regarding
personal protective equipment and its application,

Hygienic Practices: Wash thoroughly with soap and water before eating, drinking or smoking.

Section 9 - Physical And Chemical Properties

Boiling Range: 201 -410F Vapor Density: Heavier than air
Odor: Solvent Like Odor Threshold: ND

Appearance: Liquid Evaporation Rate: Faster than Ether
Solubility in H20: Slight

Freeze Point: ND Specific Gravity:

Vapor Pressure: PH: NE

Physical State: Liquid

(See section 16 for abbreviation legend)

Section 10 - Stability And Reactivity

Conditions To Avoid: Avoid all possible sources of ignition. Avoid temperatures above 120 ° F.
Incompatibility: Incompatible with strong oxidizing agents, strong acids and strong alkafies.

Hazardous Decomposition: When heated to decomposition it emits acrid smoke and irritating fumes. By open
flame, carbon monoxide and carbon dioxide.

Hazardous Polymerization: Will not occur under normal conditions.
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Stability: This product is stable under normal storage conditions.

Section 11 - Toxicological Information

Product [.D50: ND Product LC50: ND

Chemical Name LD50 LCS50
Liquified Petroleum Gas N.D. N.D.
Toluene N.D. N.D.
Aliphatic Petroleum Distillates N.D. N.D.
Polymer Anchored Green Dye Dispersion N.D. N.D.
Polymer Anchored Violet Dye Dispersion N.D. N.D.
Hydrotreated Light Distillate N.D. N.D.
Stoddard Solvents N.D. N.D.
Ethylbenzene 3500 mglkg N.D.

(ORAL, RAT)

Section 12 - Ecological Information

Ecological Information: Product is a mixture of listed components.

Section 13 - Disposal Information

Disposal Information: Dispose of material in accordance to local, state and federal reguiations and ordinances. Do
not allow to enter storm drains or sewer systems.

Section 14 - Transportation Information

BOT Proper Shipping Name: Aerosol Packing Group: —_
BOT Technical Name: - Hazard Subclass: 1
BOT Hazard Class: 2 Resp. Guide Page: 126
DOT UN/NA Number: UN 1950

Section 15 - Regulatory Information

CERCLA - SARA Hazard Category

This product has been reviewed according to the EPA "Hazard Categories” promulgated under Sections 311and
312 of the Superfund Amendment and Reauthorization Act of 1986 {SARA Title lll) and is considered, under
applicable definitions, to meet the following categories:

IMMEDIATE HEALTH HAZARD, CHRONIC HEALTH HAZARD, FIRE HAZARD

SARA Section 313;

Listed below are the substances (if any) contained in this product that are subject to the reporting requirements of
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Section 313 of Title 11| of the Superfund Amendment and Reauthorization Act of 1986 and 40 CFR part 372:

Chemical Name CAS Number
Toluene 108-88-3
Ethylbenzene 100-41-4

Toxic Substances Control Act:

Listed below are the substances (if any) contained in this product that are subject to the reporting requirements of
TSCA 12(B) if exported from the United States:

None known
U.S. State Regulations: As follows -
New Jersey Right-to-Know:

The following materials are non-hazardous, but are among the top five components in this product.

Chemical Name . CAS Number
Water 7732-18-5
Calcium Carbonate 1317-65-3

Pennsylvania Right-tc-Know:

The following non-hazardous ingredients are present in the product at greater than 3%.

Chemical Name CAS Number
Water 7732-18-5
Calcium Carbonate 1317-65-3
Polymer Anchored Pink Dye Dispersion MIXTURE
Polymer Anchored Red Dye Dispersion MIXTURE
Barium Sulfate 7727-43-7
Polymer Anchored Orange Dye Dispersion MIXTURE
Polymer Anchored Orange Dye Dispersion MIXTURE

California Proposition 65:

Warning: The following ingredients present in the product are known to the state of California to cause Cancer:

Chemical Name CAS Number
Ethylbenzene 100-41-4
Microcrystalline Silica 14808-60-7

Lead Compounds NOT SPECIFIED
Formaldehyde 50-00-0

Ethylene Oxide 75-21-8

Benzene 71-43-2

Cadmium Compounds NOT SPECIFIED

Warning: The following ingredients present in the product are known to the state of California to cause birth
defects, or other reproductive hazards.
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Chemical Name CAS Number
Toluene 108-88-3

Lead Compounds NOT SPECIFIED
Ethylene Oxide 75-21-8
Benzene 71-43-2
Cadmium Compounds NOT SPECIFIED

International Regulations: As follows -
CANADIAN WHMIS:

This MSDS has been prepared in compliance with Controfled Product Regulations except for the use of the 16
headings.

CANADIAN WHMIS CLASS: AB5 D2A D2B

Section 16 - Other Information

HMIS Ratings:
Health; 2* Flammability: 4 Reactivity: 0 Personal Protection: X

VOLATILE ORGANIC COMPOUNDS, g/l: NA
REASON FOR REVISION:
Legend: N.A. - Not Applicable, N.E. - Not Established, N.D. - Not Determined

The information contained on this MSDS has been checked and should be accurate. However, it is the
raesponsibility of the user to comply with all Federal, State, and Local laws and regulations.
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Material Safety Data L. s

1-847-367-7700
Rust-Oleum Corp.
e e www.rustoleum.com

Section 1 - Chemical Product / Company Information

203031 Caution Blue
203039 White

Industrial Choice Aerosol - Water
Based Marking Paint
1834838, 1868838, 1875838, 203035,

Product Name: Revision Date: 08/31/2004

:\j’e”‘t‘)ﬁ"?t'on 203031, 203033, 203034, 203038,
umber: 203039

Product Use/Class: Water Based Inverted Marking/Aerosol

Supplier: Rust-Oleum Corporation Manufacturer: Rust-Oleum Corporation
11 Hawthorn Parkway 11 Hawthorn Parkway
Vernon Hills, IL 60061 Vernon Hills, IL 60061
USA USA

Preparer: Cziczo, Ray

Section 2 - Composition / Information On Ingredients

Chemical Name CAS Number Weight%less ACGIHTIV-TWA ACGIHTIV-STEL OSHAPEI-TWA GSHAPFL-CEIING
Than

Liquified Petroleum Gas £8476-86-8 25.0 1000 PPM N.E. 1000 PPM N.E.
Toluene 108-88-3 25.0 50 PPM 150 PPM 200 PPM 300 PPM
Xylene 1330-20-7 200 100 PPM 150 PPM 100 PPM NE.
Acetone 67-64-1 15.0 500 PPM 750 PPM 750 PPM N.E.
Titanium Dioxide 13463-67-7 15.0 10 mg/m3 N.E. 10 mg/m3 N.E.
Naphtha 8032-32-4 10.0 300 PPM N.E. N.E. N.E.
Ethylbenzene 100-41-4 5.0 100 PPM 125 PPM 100 PPM NE.
Magnesium Silicate 14807-96-6 5.0 10 mo/m3 N.E. 15 mg/im3 N.E.
Aliphatic Hydrocarbon 64742-89-8 5.0 300 PPM N.E. 300 PPM NE.
Pigment Yellow 73 13515-40-7 5.0 2 mg/m3 N.E. 2 mg/m3 N.E.
Pigment Green 7 1328-53 6 5.0 N.E. N.E. NE. NE.
Pigment Black 7 1333-86 4 5.0 3.5 mg/m3 N.E. 3.5 mg/m3 N.E.
Pigment Yellow 194 82199-12-0 1.0 N.E. N.E. N.E. N.E.
Pigment Red 122 980-26-7 1.0 15mg/m3 N.E. 5ma/m3 N.E.

Section 3 - Hazards ldentification

*** Emergency Overview ***; Harmful if inhaled. May affect the brain or nervous system causing dizziness,
headache or nausea. Contents Under Pressure. Vapors may cause flash fire or explosion. Extremely flammable
liquid and vapor. Harmful if swallowed.

Effects Of Overexposure - Eye Contact: Causes eye imitation.

Effects Of Overexposure - Skin Contact: Prolonged or repeated contact may cause skin irritation. Substance
may cause slight skin irritation.

Effects Of Overexposure - Inhalation: High vapor concentrations are irritating to the eyes, nose, throat and lungs.
Avoid breathing vapors or mists. High gas, vapor, mist or dust concentrations may be harmful if inhaled. Harmful if
inhaled.
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Effects Of Overexposure - Ingestion: Aspiration hazard if swallowed; can enter lungs and cause damage.
Substance may be harmful if swallowed,

Effects Of Overexposure - Chronic Hazards: IARC lists Ethylbenzene as a possible human carcinogen (group
2B). May cause ceniral nervous system disorder (e,g.,narcosis involving a loss of coordination, weakness,
fatigue, mental confusion, and blurred vision) and/or damage. Reports have associated repeated and prolonged
occupational overexposure to solvents with permanent brain and nervous system damage. Overexposure to
xylene in laboratory animals has been associated with liver abnormalities, kidney, lung, spleen, eye and blood
damage as well as reproductive disorders. Effects in humans, due to chronic overexposure, have included liver,
cardiac abnormalities and nervous system damage. Overexposure to toluene in laboratory animals has been
associated with liver abnormalities, kidney, lung and spleen damage. Effects in humans have included liver and
cardiac abnormalities.

Contains carbon black. Chronic inflammation, lung fibrosis, and lung tumors have been observed in some rats
experimentally exposed for long periods of time to excessive concentrations of carbon black and several insoluble
fine dust particies. Tumors have not been observed in other animal species (i.e., mouse and hampster) under
similar circumstances and study conditions, Epidemiological studies of North American workers show no evidence
of clinically significant adverse health effects due to occupational exposure to carbon black.

Carbon black is listed as a Group 2B-"Possibly carcinogenic to humans” by IARC and is proposed to be listed as
Ad- "not classified as a human carcinogen” by the American Conference of Govermental Industrial Hygienists.
Significant exposure is not anticipated during brush application or drying. Risk of overexposure depends on
duration and level of exposure to dust from repeated sanding of surfaces or spray mist and the actual
concentration of carbon black in the formula.

Primary Route(s) Of Entry: Skin Contact, Skin Absorption, Inhalation, Eye Contact

Section 4 - First Aid Measures

First Aid - Eye Contact: Hold eyelids apart and flush with plenty of water for at least 15 minutes. Get medical
attention.

First Aid - Skin Contact: Wash with soap and water. Get medical attention if irritation develops or persists.

First Aid - Inhalation: if you experience difficulty in breathing, leave the area to obtain fresh air. If continued
difficulty is experienced, get medical assistance immediately.

First Aid - Ingestion: Aspiration hazard: Do not induce vomiting or give anything by mouth because this material
can enter the lungs and cause severe lung damage. Get immediate medical attention.

Section 5 - Fire Fighting Measures

Flash Point: -156 F LOWER EXPLOSIVE LIMIT: 11.2 %
(Setaflash) UPPER EXPLOSIVE LIMIT : 11.2 %

Extinguishing Media: Dry Chemical, Foam, Water Fog

Unusual Fire And Explosion Hazards: Vapors can travel to a source of ignition and flash back. Vapors may form
explosive mixtures with air. Closed containers may explode when exposed to extreme heat. Water spray may be
ineffective. FLASH POINT IS LESS THAN 20 °. F. - EXTREMELY FLAMMABLE LIQUID AND VAPOR!
Perforation of the pressurized container may cause bursting of the can. Isclate from heat, electrical equipment,
sparks and open flame. Keep containers tightly closed.

Special Firefighting Procedures: Evacuate area and fight fire from a safe distance.
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||Section 6 - Accidental Release Measures “

Steps To Be Taken If Material Is Released Or Spilled: Contain spilled liquid with sand or earth. DO NOT use
combustible materials such as sawdust. Remove all sources of ignition, ventilate area and remove with inert
absorbent and non-sparking tools. Dispose of according to local, state (provincial) and federal regulations. Do not
incinerate closed containers.

Section 7 - Handling And Storage

Handling: Wash thoroughly after handling. Wash hands before eating. Use only in a well -ventilated area. Follow
all MSDS/label precautions even after container is emptied because it may retain product residues. Avoid
breathing vapor or mist.

Storage: Keep containers tightly closed. Isolate from heat, electrical equipment, sparks and open flame. Do not
store above 120 ° F. Store large quantities in buildings designed and protected for storage of NFPA Class |
flammable liquids. Contents under pressure. Do not expose to heat or store above 120 ° F.

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Use explosion-proof ventilation equipment. Prevent build -up of vapors by opening all doors
and windows to achieve cross-ventilation. Use process enclosures, local exhaust ventilation, or other engineering
controls to control airborne levels below recommended exposure limits.

Respiratory Protection: A respiratory protection program that meets OSHA 1910.134 and ANSI Z88.2
requirements must be followed whenever workplace conditions warrant a respirator's use. A NIOSH/MSHA
approved air purifying respirator with an organic vapor cartridge or canister may be permissible under certain
circumstances where airborne concentrations are expected to exceed exposure limits.

Protection provided by air purifying respirators is limited. Use a positive pressure air supplied respirator if there is
any potential for an uncontrolted release, exposure levels are not known, or any other circumstances where air
purifying respirators may not provide adequate protection.

Skin Protection: Use impervious gloves to prevent skin contact and absorption of this material through the skin.
Nitrile or Neoprene gloves may afford adequate skin protection,

Eye Protection: Use safety eyewear designed to protect against splash of liquids.

Other protective equipment: Refer o safety supervisor or industrial hygienist for further information regarding
personal protective equipment and its application,

Hygienic Practices: Wash thoroughly with soap and water before eating, drinking or smoking.

Section 9 - Physical And Chemical Properties

Boiling Range: -410F Vapor Density: Heavier than air
Odor; Solvent Like Qdor Threshold: ND

Appearance: Liquid Evaporation Rate: Faster than Ether
Solubility in H20: Slight

Freeze Point: ND Specific Gravity:

Vapor Pressure; PH: NE

Physical State: Liquid
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{See section 16 for abbreviation legend)

Section 10 - Stability And Reactivity

Conditions To Avoid: Avoid all possible sources of ignition. Avoid temperatures above 120 ° F.
Incompatibility: Incompatible with strong oxidizing agents, strong acids and strong alkalies.

Hazardous Decomposition: When heated to decomposition it emits acrid smoke and irritating fumes. By open
ftame, carbon monoxide and carbon dioxide.

Hazardous Polymerization: Will not occur under normal conditions.

Stability: This product is stable under normal storage conditions.

Section 11 - Toxicological Information

Product LD50: ND Product LC50: ND

Chemical Name LD50 LC30

Liquified Petroleum Gas N.D. N.D.

Toluene N.D. N.D.

Xylene N.D. N.D.

Acetone N.D. N.D.

Titanium Dioxide >7500 mg/kg N.D.
(ORAL, RAT)

Naphtha >5000 mg/kg N.D.
{ORAL, RAT)

Ethylbenzene 3500 mg/kg N.D.
{ORAL, RAT)

Magnesium Silicate N.D. TCLo:11mg/m3

inh.

Aliphatic Hydrocarbon N.D. N.D.

Pigment Yellow 73 N.D. N.D.

Pigment Green 7 >5000 mg/kg N.D.
(ORAL, RAT)

Pigment Black 7 - >8000 mg/kg N.D.
(ORAL, RAT)

Pigment Yellow 194 N.D. N.D.

Pigment Red 122 N.D. N.D.

Section 12 - Ecological Information

Ecological information: Product is 2 mixture of listed components.

Section 13 - Disposal Information

Disposal Information: Dispose of material in accordance to local, state and federal regulations and ordinances. Do
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not allow to enter storm drains or sewer systems.

Section 14 - Transportation Information

DOT Proper Shipping Name: Aerosol Packing Group: —
DOT Technical Name: — Hazard Subclass: 1
DOT Hazard Class: 2 Resp. Guide Page: 126
DOT UN/NA Number: UN 1950

Section 15 - Regulatory Information

CERCLA - SARA Hazard Category

This product has been reviewed according to the EPA "Hazard Categories™ promulgated under Sections 311and
312 of the Superfund Amendment and Reauthorization Act of 1986 (SARA Title I1l) and is considered, under
applicable definitions, to meet the following categories:

IMMEDIATE HEALTH HAZARD, CHRONIC HEALTH HAZARD, FIRE HAZARD
SARA Section 313:

Listed below are the substances (if any) contained in this product that are subject to the reporting requirements of
Section 313 of Title Il of the Superfund Amendment and Reauthorization Act of 1986 and 40 CFR part 372:

Chemical Name CAS Number
Toluene 108-88-3
Xylene 1330-20-7
Ethylbenzene 100-41-4
Pigment Green 7 1328-53-6

Toxic Substances Control Act:

Listed below are the substances {if any) contained in this product that are subject to the reporting requirements of
TSCA 12(B) if exported from the United States:

None known
U.S. State Regulations: As follows -
New Jersey Right-to-Know:

The following materials are non-hazardous, but are among the top five components in this product.

Chemical Name CAS Number
Water 7732-18-5

Pennsy!vania Right-to-Know:

The following non-hazardous ingredients are present in the product at greater than 3%.
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Chemical Name CAS Number
Water 7732-18-5
Calcium Carbonate 1317-65-3
Modified Alkyd PROPRIETARY

California Proposition 65;

Warning: The following ingredients present in the product are known to the state of California to cause Cancer:

Chemical Name CAS Number
Ethylbenzene 100-41-4
Microcrystalline Silica 14808-60-7

Lead Compounds NOT SPECIFIED
Cadmium Compounds NOT SPECIFIED
Acetaldehyde 75-07-0

Nickel Compounds NOT SPECIFIED
Benzene 71-43-2

Arsenic Compounds NOT SPECIFIED
Ethylene Oxide 75-21-8
Formaldehyde 50-00-0

Warning: The following ingredients present in the product are known to the state of California to cause birth
defects, or other reproductive hazards.

Chemical Name CAS Number
Toluene 108-88-3

Lead Compounds NOT SPECIFIED
Cadmium Compounds NOT SPECIFIED
Mercury Compounds NOT SPECIFIED
Benzene 71-43-2

Arsenic Compounds NOT SPECIFIED
Ethylene Oxide 75-21-8

International Regulations: As follows -

CANADIAN WHMIS:

This MSDS has been prepared in compliance with Controlled Product Regulations except for the use of the 16
headings.

CANADIAN WHMIS CLASS: AB5 D2A D2B

Section 16 - Other Information

HMIS Ratings:
Health: 2* Flammability: 4 Reactivity: 0 Personal Protection: X

VOLATILE ORGANIC COMPOUNDS, g/l: NA
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REASON FOR REVISION:
Legend: N.A.- Not Applicable, N.E. - Not Established, N.D. - Not Determined

The information contained on this MSDS has been checked and should be accurate. However, it is the
responsibility of the user to comply with all Federal, State, and Local laws and regulations.
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SECTION I: GENERAL INFORMATION
¢ Manufacturer's Name: RUSMAR INCORPORATED
* Manufacturer's Address: 216 Garfield Avenue » West Chester, PA 19380
* Manufacturer's Phone No.: 10-436-4314
* Chemicat Family: Aqueous anionic surfactant mixture
» Trade Name: RUSMAR AC-645

SECTION il: HAZARDOUS INGREDIENTS
¢ Paints, Preservatives, and Solvents - None
* Alloys and Metallic Coatings - None
« Hazardous Mixtures and Other Materials - None s

SECTION Hi: PHYSICAL DATA

* Boiling Point: 100° C * Specific Gravity: 1.01 t0 1.06
* Vapor Pressure: 25mm Hg at 25° C * % Volatile, By Volume: None
* Vapor Density (Air = 1): N/A * Evaporation Rate: N/A

* Water Sotubility: Complete
* Appearance/Odor: Translucent, white, milk-like, odorless, viscous liquid

SECTION IV: FIRE AND EXPLOSION HAZARD DATA
* Flash Point [Method}: Nonflammable
* Flammable Limits: N/A
* Extinguishing Media: N/A
* Special Fire Fighting Procedures: None
* Unusual Fire and/or Explosion Hazards: None

SECTION V: HEALTH HAZARD DATA
* Threshold Limit Value: Not Determined
» Effects of Overexposure: This material is not expected to present an inhalation
or ingestion hazard. It may cause an eye or skin irritation upon direct contact.
» Emergency and First Aid Procedures: Wash thoroughly with clean water
Page 10of2
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SECTION Vi: REACTIVITY DATA
* Material is stable
* No material incompatibility
¢ Hazardous Decomposition Products: Low levels of sulfur oxides on exposure to
high temperatures (concentrate}. Foam is non-combustible.

* Polymerization will not occur

SECTION Vii: SPILL OR LEAK PROCEDURES
* Steps to be taken in case material is released or spilled: If spilled indoors on a
hard surface, the spill area may be slippery and should be thoroughly washed with
water. Contain spill and absorb material with dirt or other appropriate absorbent.
* Waste Disposat Method: This material is completely biodegradable and can be
disposed of in a sanitary landfill according to local regulations.

SECTION VIH: SPECIAL PROTECTION INFORMATION
* Respiratory Protection: None required for normal operations
* Ventilation: No special requirements
* Protective Gloves: Not required, but recommended
* Eye Protection: Not required, but recommended
¢ Other Protective Equipment: None

SECTION IX: SPECIAL PRECAUTIONS
* Storing/Handling Precautions: Avoid excessive heat. Material will freeze,
but thawing will not cause changes in the product.
* Other Precautions: None
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SECTION I: GENERAL INFORMATION

» Manufacturer’s Name: RUSMAR INCORPORATED

* Manufacturer's Address: 214 Garfield Avenue ¢« West Chester, PA 19380
* Manufacturer's Phone No.: 610-436-4314

* Chemical Family: Aqueous anicnic surfactant, polymer latex mixture

* Trade Name: RUSMAR AC-900

SECTION li: HAZARDOUS INGREDIENTS

» Paints, Preservatives, and Solvents - None
» Alloys and Metallic Coatings - None

¢ Hazardous Mixtures and Other Materials - None

SECTION lli: PHYSICAL DATA

* Boiling Point: 100°C * Specific Gravity: 1.01 to 1.06
* Vapor Pressure: 25mm Hg at 25°C
» Vapor Density (Air = 1}: N/A
* Water Solubility: Complete

» Evaporation Rate: N/A

* Appearance/Odor: Opaque, gray, viscous liquid

SECTION 1V: FIRE AND EXPLOSION HAZARD DATA

s Flash Point [Method): Nonflammable
» Flammable Limits: N/A

* Extinguishing Media: N/A

» Special Fire Fighting Procedures: None

» Unusual Fire and/or Explosion Hazards: None

SECTION V: HEALTH HAZARD DATA

e Threshold Limit Value: Not Determined

» Effects of Overexposure: This material is not expected to present an inhalation or

ingestion hazard. It may cause an eye or skin irritation upon direct contact.

* Emergency and First Aid Procedures: Wash thoroughly with clean water
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SECTION VI: REACTIVITY DATA
* Stability: Material is stable. This material will likely coagulate if frozen.
* Incompatibility: Addition of other materials may cause coagulation
» Hazardous Decomposition Products: Low levels of sulfur oxides on combustion
and dense, black smoke

* Polymerization witl not occur

SECTION VII: SPILL OR LEAK PROCEDURES

* Steps to be taken in case material is released or spilled: i spitled indoors on a
hard surface, the spill area may be slippery and should be thoroughly washed with
water. Contain spilt and absorb material with dirt of other appropriate absorbent.

» Waste Disposal Method: This material has onty a modest BOD and can be
deposited in sewers. However, it should be flushed with copious amounts of
water. The material can be disposed of in approved landfill; dried waste may
be incinerated.

SECTION VIIi: SPECIAL PROTECTION INFORMATION
* Respiratory Protection: None required for normal operations
 Ventilation: No special requirements
¢ Protective Gloves: Not required, but recommended
s Eye Protection: Not required, but recemmended
» Other Protective Equipment: None

SECTION iX: SPECIAL PRECAUTIONS
» Storing/Handling Precautions: Avoid excessive heat. Material will freeze,
thawing witl NOT return product to usable form.

* Other Precautions: None
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1.0 OVERVIEW

The Hazard Communication Standard is intended to satisfy requirements of various
federal and state agencies. In particular, the Occupational Safety and Health
Administration (OSHA) 29 CFR part 1926 and state Right-To-Know laws require us to
make this information available to you. This standard contains information about
categories of potentially hazardous materials with which workers might come in contact
on a jobsite. Be sure you understand how to find information about hazardous materials.

We will make a copy of this standard available to each jobsite supervisor. It is your right
to review this standard. Master copies of this standard will be maintained at the home
office. This standard and the Material Safety Data Sheets (MSDSs) that represent each
category are intended for use at all company jobsites; each jobsite may also have specific
MSDSs.

Determination of hazardous materials is made by the manufacturer or importer of the
material, not by this company. If doubt exists about the accuracy of a hazard evaluation,
a qualified person may make the determination, using the guidelines set forth by the
Occupational Safety and Health Administration (OSHA) and the written procedures for
the evaluation included in this standard, as per 48 Federal Register (FR) 53296-66
through 5335-36. The determinations of qualified persons regarding hazard evaluations
shall not preclude state or federal hazardous materials lists.

1.1  Training

It is your right as an employee to be trained to recognize hazardous materials and to
understand the importance of performing your job safely. You should be trained before
you begin working at a jobsite in how to safely work with hazardous materials in general
and those specific to the jobsite. This provision for being trained before beginning work
applies especially to the performance of non-routine tasks. It is the joint responsibility of
the Safety Engineer and the jobsite supervisor to ensure that such training is provided.
You will be requested to sign a copy of a training verification form that indicates when,
where, and by whom you were trained; copies of this form are maintained at the home
office.

1.2 Definitions

The following abbreviations and terms are used throughout this standard:

Hazard Warning

* Any picture, symbol, or combination of pictures and/or symbols that convey the

hazard(s) of the substance(s) in the container(s). These hazard warnings are provided
by the manufacturer of the substance.
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MSDS/MSDSs

e Matenal Safety Data Sheets; A printed form that provides information about health,
fire, and safety risks associated with a particular substance of compound. These
forms are provided by the manufacturer of the substance.

NFPA

« National Fire Protection Agency; a non-profit organization whose aim is to safeguard
against fires. The NFPA is responsible for the nationally accepted NFPA 704 Fire
Hazard Marking System.

OSHA
» Occupational Safety and Health Administration; the federal agency responsible for
the establishment and enforcement of safety and health standards in industry.

UN Classification Numbers
e Those numbers located on some hazard warnings to identify the type and degree of a
particular hazard.

UN ID Numbers

¢ The four-digit identification system used for shipping hazardous materials. For
details on this identification system, refer to the Emergency Response Guide Book
{Department of Transportation Publication Number 5800.4).

2.0  IDENTIFYING AND LABELING HAZARDOUS MATERIALS

IMPORTANT: DO NOT remove the label from any container. If a label is removed
accidentally or is missing, be sure to notify the jobsite supervisor.

2.1 Responsibilities and Requirements

Jobsite supervisors are responsible for ensuring that all containers in which hazardous
materials are stored or transported are labeled properly. If a label is accidentally
removed, promptly transfer the information and affix a new label to the container. Ata
minimum, the label must be written in English and must identify the material and the
appropriate hazard warning(s).

Original labels will list the chemical identity, appropriate hazard warnings and the name
and address of the manufacturer. Referral will be made to the corresponding MSDS to
assist in verifying label information. Original labels should not be defaced or removed.

If chemicals are transferred from a labeled container to a portable container that is
intended only for immediate use, no labels are required on the portable container.
However, no hazardous materials or chemicals should be permanently used or stored in
unlabeled containers.
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2.2 More than 1 gallon or 5 pounds

It is the responsibility of the manufacturer or distributor of a substance to label, tag, or
mark each container that holds more than one (1) gallon or five (5) pounds of hazardous
material. The label will contain, at a minimum:

« Identity of the material or substance

» Hazard warning(s) appropriate for the material(s) or substance(s)

¢ Name and address of the manufacturer (and/or other responsible party).

The label will be diamond-shaped, not less than four (4) inches per side, and include the
symbol(s) appropriate for the substance.

2.3  More than 5 gallons or 30 pounds

Containers holding more than five (5) gallons or thirty (30) pounds of an NFPA-
classified hazardous substance are required to carry an NFPA label, in addition to the
basic label.

The exception to the labeling requirement involves solid metal: solid metal need only be
identified by label or MSDS during or prior to initial shipment; subsequent loads need not
be labeled.

24  Lessthan 1 gallon or 5 pounds

Containers holding less than one (1) gallon or five (5) pounds may provide signs,
placards, or written operating procedures instead of labels, as long as the required
information is conveyed.

3.0 MSDS - GENERAL INFORMATION

i1 Suppliers

MSDSs are supplied by the distributor or manufacturer, either with the first or every
delivery of the hazardous substance(s). If an MSDS for a substance is not on file, a
responsible person appointed by the Safety Engineer will make written request of the

distributor for the MSDS. That person will retain a copy of the written request for safety
records.
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3.2 File Maintenance '

An MSDS for each substance with which an employee might come into contact is kept on
file at the home office. Each jobsite supervisor is responsible for ensuring that his or her
book contains an MSDS for each substance at the jobsite. The Safety Engineer will

appoint a responsible person to ensure the proper and accurate maintenance of MSDS
files.

3.3  Distribution Responsibility

Responsibility for MSDSs is shared by the person who accepts shipment, the person who
delivers shipment, and the person who maintains MSDS files. If you accept or deliver a
shipment that includes an MSDS, it is your responsibility to deliver the MSDS to the
home office. A responsible person at the home office will file and distribute the MSDS.

3.4  Availability at Jobsites

The jobsite supervisor or an appointed employee will be responsible for making this
standard available to all employees at that jobsite. In the event the individual who

maintains the standard is unavailable, copies of this standard, as well as a complete set of
MSDSs, can be found at the home office.

35 Contents

The specific content and format of MSDSs may vary. At a minimum, they must include
the following information:

1. Product identification
s material name
« synonyms and trade names
» chemical formula (unless proprietary)

1. Hazardous ingredients
« percentage of hazardous substances

» toxicological data

1. Physical data
s Vvapor pressure
+ solubilities
« specific gravity
s  vapor density

1. Fire and explosion data
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e autoignition temperature
o flash point
o flammability limits in ark
e precautions

1. Reactivity data

2. Health hazard and first aid information

3. Special protection requirements and recommendations
4. Special precautions

5. Point of contact and manufacturer information

4.0 INFORMATION AND TRAINING

All employees who may come in contact with hazardous materials will be provided with
general training in how to safely work with hazardous materials. Training also discusses
employee rights about working with hazardous substances. OSHA and state Right-To-
Know laws require us to maintain records of your training sessions.

4.1 Supervisory Responsibility

Job supervisors are responsible for ensuring that all members of their work crews are
trained according to the provisions outlined below. Job supervisors should check with
each new member of the crew or with the home office to ensure that the employee has
been trained before the employee begins work at the jobsite.

4.2  General Training

You will be trained before your assignment to a jobsite. After this general training, you
will receive updated and refresher training annually. Training will be documented by a
sign-in sheet recording each employee’s attendance, the date and the training topics
covered. Training will cover:

1. Health and physical hazards of chemicals in the work area

Methods for detecting the presence or release of hazardous chemicals in the
workplace

Interpreting MSDSs and labels

Protective measures

Understanding this standard

Operations at worksites with hazards chemicals

Right to request MSDSs

Right to refuse to work with a substance

Standard location and availability, including lists of chemicals and MSDSs

o

e R i o
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4.2.1 Non-Routine Tasks

Non-routine tasks at jobsites require special training. Be sure you are trained before you
begin to perform any non-routine task. It is the responsibility of the jobsite supervisor to

ensure that employees are trained to safely perform non-routine tasks before they begin
performance of the non-routine task.,

5.0 PROTECTIVE MEASURES

The use of splash goggles, gloves, protective clothing, boots and possibly respiratory
protection may be required during certain site activities. If respiratory protection is used,
it will be in full compliance with OSHA Regulations 29 CFR 1910.134 and 29 CFR
1926.103. All personnel protective equipment used will be in accordance with Subpart |
of OSHA Regulations 29 CFR 1910 and Subpart E of OSHA Regulations 29 CFR 1926.
Any emergencies involving hazardous chemicals of potentially contaminated samples
must be reported to the jobsite supervisor or Safety Engineer.

6.0 MULTI-EMPLOYER WORKSITES

OSHA regulations and state Right-To-Know laws require us to coordinate information
about hazardous materials used by our workers and those of subcontractors at a jobsite.

We recognize the importance of making this information available to all persons who
may come in contact with hazardous materials, and we will make available to our
contractors and subcontractors copies of this Hazard Communication Standard. Other
contractors and subcontractors at a jobsite are required to provide for use of all
employees at a jobsite their own hazard communication standard, or material safety data
sheets for all hazardous substances used by their crews.

To this end, a responsible person appointed by the Safety Engineer will make a written
request for MSDSs from each subcontractor or contractor whose employees will share
our jobsite.

70 HEALTH/SAFETY EMERGENCY INFORMATION

Emergency procedures may be unique to each site, but all jobsites should include these
standard practices in their emergency procedures:

» Emergency telephone numbers must be prominently displayed near a working
telephone. These numbers include:
- Fire
- Ambulance
- Police
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Additional emergency phone numbers should be posted before any non-routine task
involving hazardous materials begins.

First aid kits and eye wash stations will be maintained in a convenient location on
each site. These locations will be identified to all employees.

Emergency evacuation procedures should be developed for each jobsite, as necessary.
Such procedures should include evacuation routes and designated meeting spots for
employee check-1n. It is the responsibility of the jobsite supervisor to notify the

appropriate authorities in the event any employee does not check in at the designated
meeting spot.
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1.0 OVERVIEW

This program establishes policies and provides guidelines to ensure standardized implementation of
the OSHA Lockout/Tagout Standard.

This policy applies to all employees who perform work that involves the unexpected start-up of
equipment, as defined in 29 CFR 1910.147. Training will familiarize the employees with this
policy so they may work safely and confidently while performing their assigned tasks. This
program does not apply to routine service or maintenance, when guards or safety devices are not by
passed. When working at a facility with an established Lockout/Tagout program, that facility's
program will take precedence. Training as outlined herein will be on an annual basis and will be
provided prior to any associated work. This program will be reviewed by the Safety Officer on an
annual and as needed basis.
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2.0 DEFINITIONS

Affected employee - An employee whose job requires him/her to operate or use a machine or

equipment on which servicing or maintenance is being performed under Lockout or Tagout, or
whose job requires him/her to work in an area in which such servicing or maintenance is being
performed.

Authonized employee -- A person who locks or implements a Tagout system procedure on machines
or equipment to perform the servicing or maintenance on that machine or equipment. An authorized
employee and an affected employee may be the same person when the affected employees duties
also include performing maintenance or service on machines or equipment that must be locked or
tagged out.

Blanking of lines -- When possible, each end of a feed line into a confined space will be blocked
and the line drained. Any drains that may be present in the confined space will be locked open so
that any spill will drain from the area.

Capable of being locked out -- An energy isolating device will be considered capable of being
locked out if it is designed with a hasp or other attachment or internal part to which or through
which, a lock can be affixed, or if it has a locking mechanism built into it. Other energy isolating
devices will also be considered capable of being locked out, if lockout can be achieved without the
need to dismantle, rebuild, or replace the energy isolating device or permanently alter its energy
control capability.

Energized -- Connected to an energy source of containing residual or stored energy.

Energy isolating device -- A mechanical device that physically prevents the transmission or release

of energy, including but not limited to the following:

« adisconnect switch

« amanually operated switch by which the conductors of a circuit can be disconnected from all
ungrounded supply conductors and in addition, no pole can be operated independently:

« aslide gate

« amanually operated electrical circuit breaker
« aslip blind

o aline valve

« ablock

« any similar device used to block or isolate energy

The term does not include:

» apush button

» aselector switch

» or other control circuit type devices

Energy source -- Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or
other energy.
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Maxymillian Technologies, Inc.
Health and Safety Plan
Control of Hazardous Energy Program

Hot tap -- A procedure used in repair, maintenance and service activities that involves welding on a
piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or
appurtenances. It is commonly used to replace or add sections of pipelines without the interruption
of service for air, gas, water, steam and petrochemical distribution systems.

Lockout -- The placement of a lockout device on an energy isolating device, in occurrence with an
established procedure, ensuring that the energy isolating device and the equipment being controlled
cannot be operated untit the lockout device is removed.

Lockout device -- A device that utilizes a positive mean such as a lock, either key or combination
type, to hold an energy isolating device in the safe position and prevent the energizing of a machine
or equipment.

Normal production operations -- The utilization of a machine or equipment to perform its intended
production function.

Servicing and/or maintenance -- Workplace activities such as construction, installing, setting up,
adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment. These
activities include lubrication, cleaning or unjamming of machines or equipment and making
adjustment or release of hazardous energy.

Setting up -- Any work performed to prepare a machine or equipment to perform its normal
production operation.

Tagout -- The placement of a Tagout device on an energy isolating device, in accordance with an
established procedure, to indicate the energy isolating device and the equipment being controlled
may not be operated until the Tagout device is removed.

Tagout device — A prominent warning device, such as a tag and a means of attachment, which can
be securely fastened to an energy isolating device in accordance with an established procedure, to
indicate that the energy isolating device and the equipment being controlled may not be operated
until the Tagout device is removed.
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3.0

Maxymillian Technologies, Inc.
Health and Safety Plan
Control of Hazardous Energy Program

EMPLOYEES AND TRAINING

Employee training will address the following:

3.1

each authorized employee shall receive training in the recognition or applicable hazardous
energy sources, the type and magnitude of the energy and the methods and means necessary for
energy isolation and control

each authorized employee will be fumished with his/her own unique key and lock

each affected employee shall be instructed in the purpose and use of the energy control
procedure

tags may evoke a false sense of security, and their meaning needs to be understood as part of the
overall energy control program; they are essentially working devices fixed to energy isolating
devices, and do not provide the physical restraint on those devices that is provided by a lock --
locks are to be used whenever possible.

when a tag is attached to an energy isolating means, it is not to be removed with authorization of
the person responsible for it, and it is never to be bypassed, ignored or otherwise defeated

tags must be legible and understandable by all authorized employees, affected employees, and
all other employees whose work operations are or may be in the area, in order to be effective

tags must be securely aitached to energy isolating devices so that they cannot be madvertently or
accidentally detached during use

tags will be attached to the lock to identify The Company as the company locking out -- tags
will conform to 1910.147 in regards to water and corrosion resistance

all tags will be attached with nylon ties

Retraining Employees

Retraining of authorized and affected employees shall be performed annually or whenever there is a
change in employee job assignments; whenever a new hazard is introduced due to a change in
machines, equipment or process and; whenever a periodic inspection by the employer reveals
inadequacies in The Company procedures or in the knowledge of the employees.
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4.0

4.1

4.2

Maxymillian Technologies, Inc.
Health and Safety Plan
Control of Hazardous Energy Program

ISOLATION PROCEDURES
isolation will be initiated by the authorized person or persons

employees mn the facility shall be notified prior to equipment isolation and after all isolation
procedures have been removed

machine shutdown - an authorized person shall turn off or shutdown the machine - a Company
Supervisor shall observe and verify that shutdown is complete

equipment isolation - all isolation devices shall be placed at this time - a Company Supervisor
shall observe and verify
Lockout/Tagout

devices shall be affixed to each energy isolating device by the authorized employee -- a
Company Supervisor shall verify

no employee may affix a personal Lockout/Tagout device for another employee

locks shall be affixed in a manner that will hold the energy isolating device in a safe (off)
position

Tagout devices, where used, shall be affixed at the same location as would a lock if such fittings
are provided, or shall be affixed in a manner that will clearly indicate that movement of the
isolating device is prohibited

stored energy - all potential stored or residual energy must be released, relieved or disconnected,
if there 1s a potential of reclamation, verification of isolation shall continue throughout the
project

Verification of Isolation

prior to work, the authorized person(s) shall verify that the equipment has been disengaged and
isolated

The Supervisor will complete Attachment "A". Certification of Inspection and Record of
Training
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Health and Safety Plan

Control of Hazardous Energy Program
4.3  Release from Lockout/Tagout

» the work area shall be inspected to insure that nonessential items are not left in the work area
and to ensure that the equipment is intact

» the work area shall be checked to ensure that all employees are clear
» before Lockout/Tagout devices are removed affected employees shall be notified
« removal of Lockout/Tagout devices shall be performed by the authorized employee

« aCompany shall verify - Exception: when the employee is not available then the Supervisor
shall remove the Lockout/Tagout devices provided that he:

« verifies that the employee is not at the facility

« makes all reasonable efforts to contact the employee and notify him/her that he wiil remove the
devices

» before re-energization, all employees in the machine or equipment area shall be notified that the
Lockout/Tagout devices have been removed.

44  Group Lockout/Tagout

Each authorized employee performing servicing or maintenance where the release of hazardous
energy 1s possible, shall be protected by his/her personal Lockout/Tagout device and by the
company procedure.

4.5  Shift or Personnel Changes

Changes between shifts shall be made in an orderly fashion. The initial authorization person shall
remain in control until all of his crew have removed their locks and tags. He will then transfer them
to the next shifts authorized person, who will start the entire Lockout/Tagout procedure for his/her
crew. If an employee must leave a site and be replaced, he/she must remove his/her lock and turn
them into his/her supervisor who shall orient the new employee. The new employee will then place
his/her lock and tag on the equipment.

As it applies to confined space (tank entry):
» Electrical boxes, valves and mechanical devices will be tagged and locked out with chains and
padlocks when these items pose a potential threat to an employee. Each person working in the

work zone will have a unique padlock that he or she will open upon leaving the work zone.
Those items that are locked out will remain so until the last person removes his or her padlock.
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Health and Safety Plan
Control of Hazardous Energy Program

Blanking of lines - When possible, each end of a feed line into a confined space will be blocked
and the line drained. Any drains that may be present in the confined space will be locked open
so that any spill will drain from the area.

Misalignment of Lines - Feed lines may be misaligned in the event blanking is not possible.
Again, any drains in the confined space must be locked in the open position.

At lease annually, an authorized employee other than the one(s) utilizing the energy control
procedure being inspected, is required to inspect and verify the effectiveness of The Company
energy control procedures. These inspections shall at least provide for a demonstration of the
procedures and may be implemented through random audits and planned visual observations.
These inspections are intended to ensure that the energy control procedures are being properly
implemented and to provide an essential check on the continued utilization of the procedures.

When Lockout is used, The Employer's inspection shall include a review of the responsibilities
of each authorized employee implementing the procedure with that employee. Group meetings
between the authorized employee who is performing the inspection and all authorized
employees who implement the procedure would constitute compliance with this requirement.

When Tagout is used, The Employer shall conduct this review with each affected and
authorized employee.

Energy control procedures used less frequently than once a year need be inspected only when
used.

The pertodic inspection must provide for and ensure effective correction of identified
deficiencies.

The Employer 1s required to certify that the prescribed periodic inspections have been
performed. See Attachment "A"., Certification of Inspection and Record of Training.
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Control of Hazardous Energy Program

Attachment 1

CERTIFICATION OF INSPECTION AND

RECORD OF TRAINING
Date: Inspection/Training performed by:
Supervisor:
Crew:

Type of work, include name of equipment:

Type of controls used: If no, why?

Were procedures followed?

Were procedures reviewed with authorized and affected employees?

What type of control was used?

Comments:

Supervisors comments;

Supervisors signature;
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FOREWORD

No employee will be assigned duties requiring use of a respirator until medical clearance is
obtained from a competent authority.

1.0 DEFINITIONS

LD.L.H. Immediately Dangerous to Life or Health---Used for respirator selection. This
represents a maximum concentration of airborne contaminant from which, in the
event of respirator failure, one could escape within thirty (30) minutes without
experiencing any escape impairing or irreversible health effects.

P.EL. Permissible Exposure Levels—based on an 8 hour work day as prescribed by OSHA

S.C.B.A. Self Contained Breathing Apparatus

S.0.P. Standard Operating Procedure

T.L.V. Threshold Limit Valve--Airborne concentrations of substance and represent
conditions under which it is believed that nearly all workers may be repeatedly
exposed for an eight hour day, day after day without adverse effects. As
recommended by The American Conference of Governmental Industrial Hygienists.

Whenever possible, atmospheric contamination will be prevented through the use of:

= Engineering Controls
= Administrative Controls

=  Work Practices

Respirators need to be used for those environments that cannot be controlled through other
means. Respirators referred to here are to be used for respiratory protection, any time a hazard(s)
exceeds OSHA MANDATED P.E.L. or T.L.V, where applicable.

This Standard Operating Procedure will be available and utilized as part of the Company’s
required respirator program. This program shall meet or exceed the minimum requirements as
set forth in 29 CFR 1910.124. This S.O.P. consists of the following components:

Rev.: November 2001 Respirator Program
Page 1



2.0 SELECTION

Respirators shall be selected by a qualified individual. All respirators shall be approved in the
latest edition of The NIOSH Certified Equipment List or the specific hazard encountered.

Selection criteria' shall include but not be limited to the following factors:

Oxygen Level
Contaminant

Warning Properties

TLV

Service Limit of Canister
Protection Factor
Successful Fit Test

Respirator Assembly Approval

3.0 TRAINING

Anyone who uses or can be expected to use a respirator in the course of his/her employment shall
be trained in its use.

Respirator training shall include but not be limited to the following;:

hazards, definition

results of improper use

engineering and administrative controls on the job

reason for selection of particular type of respirator
functions, capabilities and limitations of respirator selected
donning, checking fit and operation

proper wearing of respirator

emergency situations, recognition and action

decontamination.

'See Enclosure # 1
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4.0 FIT TESTING

Fit testing shall be performed and recorded” for each person® to ensure proper selection of
respirator (not all masks fit all people). Testing will be conducted mmally upon assignments and
annually thereafter, or when subject has:

= weight change—approximately 20 pounds;
« significant facial scarring;

= significant dental changes;

= re-constructive or cosmetic surgery;

* any other condition interfering with a proper seal.

Fit testing will not be conducted if there is hair between the skin and face piece sealing
surface. Beards or apparel will be altered or removed to allow a satisfactory fit.

All users or potential users of demand type respiratory protection devices should be fit tested to
ensure a proper face piece to face seal. A selection of respirators should be tested with users
allowed to choose the most comfortable from those that fit satisfactorily. Fit testing should be
performed in accordance with the most appropriate method described by OSHA Respirator
Standard, Appendix A, Part 1 (JHM/MT Respirator Program, Enclosure 3: OSHA Respirator
Standards, Appendices A — D).

4.1 MAINTENANCE

4.1.1 General Requirements

The purpose of this program is to assure that all respirators are maintained at their original
effectiveness. If they are modified in any way, the Protection Factors may be voided. At least
one person will be assigned and trained to inspect, clean, repair, and store respirators. However,
each individual will be responsible for their assigned respirator except where repairs are
concerned. No components will be replaced or repairs made beyond those recommended by the
manufacturer.

The program should be based on the number and types of respirators, working conditions, and
hazards involved. In general, the program will include:

?See Enclosure # 2
See Enclosure # 1
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* inspection (including a leak check);
= cleaning and disinfecting;

*  repair.

4.1.2 Inspection

Inspect respirator before and after each use. Inspect a respirator that is kept ready for emergency
use monthly to assure it will perform satisfactorily.

The following checklist will be used when inspecting respirators:

» Face piece:

+ Cracks, tears, holes

+ Facemask distortion

+ Cracked or loose lenses/faceshield
-~ Headstrap

« Breaks or tears

+ Broken buckles
» Valves

+ Residue or dirt

+ Cracks or tears in valve material
- Filters/Cartridges

+ Approval designation

+ Gaskets

+ Cracks or dents in housing

4.1.3 Cleaning and Disinfecting

Respirators assigned to individuals shall be cleaned regularly. Those used by more than one
person shall be cleaned and disinfected after each use.

Clean and disinfect respirators in accordance with the most appropriate method described by
OSHA Respirator Standard, Appendix B-2 (JHM/MT Respirator Program, Enclosure 3: OSHA
Respirator Standards, Appendices A — D).

4.1.4 Repairs

Only a trained person with proper tools and replacement parts should work on respirators. No
one should ever attempt to replace components or to make adjustments or repairs beyond the
manufacturer’s recommendations. It may be necessary to send high-pressure side components of
SCBA'’s to an authorized facility for repairs.

Rev.: November 2001 Respirator Program
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Make repairs as follows:
= Disassemble and hand clean the pressure-demand and exhalation valve assembly (SCBA’s
only); exercise care to avoid damage to the rubber diaphragm.

* Replace all faulty or questionable parts or assemblies; use parts only specifically designed for
the particular respirator.

= Reassemble the entire respirator and visually inspect the completed assembly.

« Insert new filters, cartridges, or canisters as required; make sure that gaskets or seals are in
place and tightly sealed.

4.1.5 Storage

Follow manufacturers’ storage instructions, which are always furnished with new respirators or
affixed to the lit of the carrying case. In addition:

= Afier respirators have been inspected, cleaned and repaired, store them so as to protect
against dust, excessive moisture, damaging chemicals, extreme temperatures and direct
sunlight.

= Do not store respirators in clothes lockers, bench drawers, or tool boxes; place them in wall
compartments at work stations or in a work area designated for emergency equipment. Store
them in the original carton or carrying case.

= Draw clean respirators from storage for each use; each unit can be sealed in a plastic bag,
placed in a separate box and tagged for immediate use.

5.0 EXPOSURE MONITORING/SURVEILLANCE

Air monitoring shall be used to identify and quantify levels of hazardous substance in order to
determine the appropriate level of employee protection needed.

As a first step, air monitoring shall be conducted to identify any I.D.L.H. conditions and other
dangerous situations, i.e., flammable atmospheres, oxygen deficient environment, or toxic levels
of air borne contaminants. '

Periodic monitoring shall be conducted when:

= work begins on a different portion of the site;

« contaminants other than those previously identified are being handled;

= adifferent type of operation is initiated;

» employees are working in areas of obvious liquid contamination, 1.e., a spill or lagoon;

= prior to change in protective posture, i.¢., upgrade/downgrade.

Rev.: November 2001 Respirator Program
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Whenever possible, real time monitoring will be utilized, i.e., photoionizer, explosimeter. It is
recognized, however, that there will be occasions where laboratory tests must be made. On these
occasions a qualified person and laboratory facilities shall be utilized.

5.1 Medical Program

Employees are not permitted to wear respirators until a physician or other licensed healthcare
professional (PLHCP) has determined that they are medically able to do so. Any employee
refusing the medical evaluation will not be allowed to work in an area requiring respirator use.

A licensed physician or other licensed healthcare professional at Berkshire Occupational Health
will provide the medical evaluations. Medical evaluation procedures are as follows:

» The medical evaluation will be conducted using the questionnaire provided in Appendix C of
the OSHA Respirator Standard (JHM/MT Respirator Program, Enclosure 3: OSHA
Respirator Standards, Appendices A — D). The program administrator will provide a copy of
this questionnaire to all employees requiring medical evaluations.

= Follow up medical exam will be granted to employees as required by the standard, and/or as
deemed necessary by the physician.

= All employees wiil be granted the opportunity to speak with the physician/PLHCP about their
medical evaluation if they so request.

= The physician will be provided with a copy of this respirator program, a copy of the
Respiratory Protection Standard, the list of hazardous substances by work area, and for each
employee requiring evaluation:
» their work area or job title;
~ proposed respirator type and weight;
> length of time required to wear respirator;
> expected physical work load (light, moderate, heavy);
~ potential temperature and humidity extremes; and
~ any additional protective clothing required.
* Anyemployee required for medical reasons to wear a positive pressure air purifying

respirator, or who requests one, will be provided with a powered air purifying respirator
(PAPR).

= After an employee has received medical clearance to wear a respirator, additional medical
evaluations will be provided under the following circumstances:

~ The employee reports signs and/or symptoms relating to their ability to use a respirator,
such as shortness of breath, dizziness, chest pains, or wheezing,.
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» The examining physician or supervisor informs the program administrator that the
employee needs to be reevaluated.

~ Information from this program, including observations made during fit testing and
program evaluation, indicates a need for reevaluation.

- A change occurs in workplace conditions that may result in an increased physiological
burden on the employee.

The records for employees currently enrolled in a medical surveillance program are on file at
company headquarters.

All examinations and questionnaires are to remain confidential between the employee and the
physician.

5.2 General

Contact lenses are potentially dangerous on hazardous waste sites. Contaminants, where they
could otherwise be removed quickly, may lodge between the lens and eye with serious results.
For this reason contact lenses are strictly prohibited on contaminated sites.

Beards or other facial hair that may interfere with the seal of an air purifying respirator are
prohibited.

Rev.: November 2001 Respirator Program
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Selection Considerations Flow Chart
Enclosure 1 )
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Rev.:

November 2001 Respirator Program
Page 1




MAXYMILLIAN TECHNOLOGIES, INC.
RESPIRATOR FIT TEST
ENCLOSURE 2

A. EMPLOYEE INFORMATION

Test Type: Qualitative; Irritant Smoke; Rainbow

Name of Employee: Date:
Employee’s Social Security Number: / {
License #: Company:

B. RESPIRATOR INFORMATION

Respirator Type Selected:
Manufacturer: Model:
Approval #: Size: S M L

Name of Test Conductor:

C. TEST RESULTS

D Lateral Head Movement Pass

I:I Deep Breathing Pass

D Stationary Jogging Exercise Pass

|:| Rainbow Passage Reading Pass

D Employee Reaction to Agent after Test Pass

D Proper Performance of Positive and Negative Pressure Valve Checks and Fit

D Employee Passes l:l Employee Fails

EXPIRATION DATE: / /

RESPIRATOR FIT TESTING PERFORMED IN ACCORDANCE WITH OSHA METHODS AND PROCEDURES



Enclosure 3

OSHA Respirator Standards, Appendices A -D
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OSHA Respirator Standards, Appendix A

Fit Testing Procedures (Mandatory)
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Appendix A to § 1910.134: Fit Testing Procedures (Mandatory)
Part |. OSHA-Accepted Fit Test Protocols

A. Fit Testing Procedures -- General Requirements

The employer shall conduct fit testing using the following procedures. The requirements in this
appendix apply to all OSHA-accepted fit test methods, both QLFT and QNFT.

1. The test subject shall be allowed to pick the most acceptable respirator from a sufficient number
of respirator models and sizes so that the respirator is acceptable to, and correctly fits, the user.

2. Prior fo the selection process, the test subject shall be shown how to put on a respirator, how it
should be positioned on the face, how to set strap tension and how to determine an acceptable fit.
A mirror shall be available to assist the subject in evaluating the fit and positioning of the
respirator. This instruction may not constitute the subject's formal training on respirator use,
because it is only a review.

3. The test subject shall be informed that he/she is being asked to select the respirator that
provides the most acceptable fit. Each respirator represents a different size and shape, and if fitted
and used properly, will provide adequate protection.

4. The test subject shall be instructed to hold each chosen facepiece up to the face and eliminate
those that obviously do not give an acceptable fit.

5. The more acceptable facepieces are noted in case the one selected proves unacceptable: the
most comfortable mask is donned and worn at least five minutes to assess comfort. Assistance in
assessing comfort can be given by discussing the points in the following item A.6. If the test
subject is not familiar with using a particular respirator, the test subject shall be directed to don the
mask several times and to adjust the straps each time to become adept at setting proper tension
on the straps.

6. Assessment of comfort shall include a review of the following points with the test subject and
allowing the test subject adequate time to determine the comfort of the respirator:

(a) Position of the mask on the nose

(b) Room for eye protection

{c) Room to talk

(d) Position of mask on face and cheeks

7. The following criteria shall be used to help determine the adequacy of the respirator fit:
(a) Chin properly placed;

(b) Adequate strap tension, not overly tightened;

{c) Fit across nose bridge;

{d) Respirator of proper size to span distance from nose to chin;
(e) Tendency of respirator to slip;

(f) Self-observation in mirror to evaluate fit and respirator position.

8. The test subject shall conduct a user seal check, either the negative and positive pressure seal
checks described in Appendix B-1 of this section or those recommended by the respirator
manufacturer which provide equivalent protection to the procedures in Appendix B-1. Before
conducting the negative and positive pressure checks, the subject shall be told to seat the mask
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on the face by moving the head from side-to-side and up and down slowly while taking in a few
slow deep breaths. Another facepiece shall be selected and retested if the test subject fails the
user seal check tests.

9. The test shall not be conducted if there is any hair growth between the skin and the facepiece
sealing surface, such as stubble beard growth, beard, mustache or sideburns which cross the
respirator sealing surface. Any type of apparel which interferes with a satisfactory fit shall be
altered or removed.

10. If a test subject exhibits difficulty in breathing during the tests, she or he shall be referred to a
physician or other licensed health care professional, as appropriate, to determine whether the test
subject can wear a respirator while performing her or his duties.

1. If the employee finds the fit of the respirator unacceptable, the test subject shall be given the
opportunity to select a different respirator and to be retested.

12. Exercise regimen. Prior to the commencement of the fit test, the test subject shall be given a
description of the fit test and the test subject's responsibilities during the test procedure. The
description of the process shalt include a description of the test exercises that the subject will be
performing. The respirator to be tested shall be worn for at least 5 minutes before the start of the
fit test.

13. The fit test shall be performed while the test subject is wearing any applicable safety
equipment that may be worn during actual respirator use which could interfere with respirator fit.

14. Test Exercises. (a) The following test exercises are to be performed for all fit testing methods
prescribed in this appendix, except for the CNP method. A separate fit testing exercise regimen is
contained in the CNP protocol. The test subject shall perform exercises, in the test environment, in
the following manner:

(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe
normally.

(2) Deep breathing. in a normal standing position, the subject shall breathe slowly and deeply,
taking caution so as not to hyperventilate.

(3) Turning head side fo side. Standing in place, the subject shall slowly turn his/her head from
side to side between the extreme positions on each side. The head shall be held at each extreme
momentarily so the subject can inhale at each side.

(4) Moving head up and down. Standing in place, the subject shall slowly move his/her head up
and down. The subject shall be instructed to inhale in the up position (i.e., when looking toward the
ceiling).

(3) Talking. The subject shall talk out loud slowly and loud enough so as to be heard clearly by the
test conductor. The subject can read from a prepared text such as the Rainbow Passage, count
backward from 100, or recite a memorized poem or song.

Rainbow Passage

When the sunlight strikes raindrops in the air, they act like a prism and form a rainbow. The
rainbow is a division of white light into many beautiful colors. These take the shape of a long round
arch, with its path high above, and its two ends apparently beyond the horizon. There is, according
to legend, a bailing pot of gold at one end. People look, but no one ever finds it. When a man
looks for something beyond reach, his friends say he is looking for the pot of gold at the end of the
rainbow.
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(6) Grimace. The test subject shall grimace by smiling or frowning. {This apphes only to QNFT
testing; it is not performed for QLFT)

(7) Bending over. The test subject shall bend at the waist as if he/she were to touch his/her toes.
Jogging in place shall be substituted for this exercise in those test environments such as shroud
type QNFT or QLFT units that do not permit bending over at the waist.

(8) Normal breathing. Same as exercise (1).

(b) Each test exercise shall be performed for one minute except for the grimace exercise which
shall be performed for 15 seconds. The test subject shall be questioned by the test conductor
regarding the comfort of the respirator upon completion of the protocol, If it has become
unacceptable, another model of respirator shall be tried. The respirator shall not be adjusted once
the fit test exercises begin. Any adjustment voids the test, and the fit test must be repeated.

B. Qualitative Fit Test (QLFT) Protocols
1. General

(a) The employer shall ensure that persons administering QLFT are able to prepare test solutions,
calibrate equipment and perform tests propetly, recognize invalid tests, and ensure that test
equipment is in proper working order.

(b) The employer shall ensure that QLFT equipment is kept clean and well maintained so as to
operate within the parameters for which it was designed.

2. Isoamyl Acetate Protocol

Note: This protocol is not appropriate to use for the fit testing of particulate respirators. If used to
fit test particulate respirators, the respirator must be equipped with an organic vapor filter.

{a) Odor Threshold Screening

Odor threshold screening, performed without wearing a respirator, is intended to determine if the
individual tested can detect the odor of isoamyl acetate at low levels.

(1) Three 1 liter glass jars with metal lids are required.

(2) Odor-free water (e.g., distilled or spring water) at approximately 25 deg. C (77 deg. F) shall be
used for the solutions.

(3) The isoamyl acetate (IAA) (also known at isopentyl acetate) stock solution is prepared by
adding 1 ml of pure IAA to 800 mi of odor-free water in a 1 liter jar, closing the lid and shaking for
30 seconds. A new solution shall be prepared at least weekly.

(4) The screening test shall be conducted in a room separate from the room used for actual fit
testing. The two rooms shall be well-ventilated to prevent the odor of IAA from becoming evident in
the general room air where testing takes place.

(5) The odor test solution is prepared in a second jar by placing 0.4 ml of the stock solution into
500 ml of odor-free water using a clean dropper or pipette. The solution shall be shaken for 30

seconds and allowed to stand for two to three minutes so that the IAA concentration above the

liquid may reach equilibrium. This solution shall be used for only one day.

{6) A test blank shall be prepared in a third jar by adding 500 cc of odor-free water.

(7) The odor test and test blank jar lids shall be labeled (e.g., 1 and 2) for jar identification. Labels
shall be placed on the lids so that they can be peeled off periodically and switched to maintain the
integrity of the test.
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(8) The foliowing instruction shall be typed on a card and placed on the table in front of the two test
jars (i.e., 1 and 2): "The purpose of this test is to determine if you can smell banana oil at a low
concentration. The two bottles in front of you contain water. One of these bottles also contains a
small amount of banana oil. Be sure the covers are on tight, then shake each bottle for two
seconds. Unscrew the lid of each bottle, one at a time, and sniff at the mouth of the bottle. Indicate
to the test conductor which bottle contains banana oil."

(9) The mixtures used in the IAA odor detection test shall be prepared in an area separate from
where the test is performed, in order fo prevent olfactory fatigue in the subject.

(10) If the test subject is unable to correctly identify the jar containing the odor test solution, the
IAA qualitative fit test shall not be performed.

(11) If the test subject correctly identifies the jar containing the odor test solution, the test subject
may proceed to respirator selection and fit testing.

(b) Isoamyl Acetate Fit Test

(1) The fit test chamber shall be a clear 55-gallon drum liner suspended inverted over a 2-foot
diameter frame so that the top of the chamber is about 6 inches above the test subject's head. If
no drum liner is available, a similar chamber shall be constructed using plastic sheeting. The inside
top center of the chamber shall have a small hook attached.

(2) Each respirator used for the fitting and fit testing shall be equipped with organic vapor
cartridges or offer protection against organic vapors.

(3) After selecting, donning, and properly adjusting a respirator, the test subject shall wear it to the
fit testing room. This room shall be separate from the room used for odor threshold screening and
respirator selection, and shall be well-ventilated, as by an exhaust fan or lab hood, to prevent
generai room contamination.

(4) A copy of the test exercises and any prepared text from which the subject is to read shail be
taped to the inside of the test chamber.

(5) Upon entering the test chamber, the test subject shall be given a 6-inch by 5-inch piece of
paper towel, or other porous, absorbent, singie-ply material, foided in half and wetted with 0.75 m
of pure IAA. The test subject shall hang the wet towel on the hook at the top of the chamber. An
IAA test swab or ampule may be substituted for the IAA wetted paper towel provided it has been
demonstrated that the alternative IAA source will generate an IAA test atmosphere with a
concentration equivalent to that generated by the paper towel method.

(6) Allow two minutes for the IAA test concentration to stabilize before starting the fit test
exercises. This would be an appropriate time to talk with the test subject; to explain the fit test, the
importance of his/her cooperation, and the purpose for the test exercises; or to demonstrate some
of the exercises.

(7) If at any time during the test, the subject detects the banana-like odor of IAA, the test is failed.
The subject shail quickly exit from the test chamber and leave the test area to avoid olfactory
fatigue.

(8) If the test is failed, the subject shall return to the selection room and remove the respirator. The
test subject shall repeat the odor sensitivity test, select and put on another respirator, return to the
test area and again begin the fit test procedure described in (b) (1) through (7) above. The process
continues until a respirator that fits well has been found. Should the odor sensitivity test be failed,
the subject shall wait at least 5 minutes before retesting. Odor sensitivity will usually have returned
by this time.
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(9) If the subject passes the test, the efficiency of the test procedure shall be demonstrated by
having the subject break the respirator face seal and take a breath before exiting the chamber.

(10) When the test subject leaves the chamber, the subject shall remove the saturated towel and
return it to the person conducting the test, so that there is no significant IAA concentration buildup
in the chamber during subsequent tests. The used towels shall be kept in a self-sealing plastic bag
to keep the test area from being contaminated.

3. Saccharin Solution Aerosol Protocol

The entire screening and testing procedure shall be explained to the test subject prior to the
conduct of the screening test.

(a) Taste threshold screening. The saccharin taste threshold screening, performed without wearing
a respirator, is intended to determine whether the individual being tested can detect the taste of
saccharin.

(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about
the head and shoulders that is approximately 12 inches in diameter by 14 inches tall with at least
the front portion clear and that allows free movements of the head when a respirator is worn, An
enclosure substantially similar to the 3M hood assembly, parts # FT 14 and # FT 15 combined, is
adequate.

(2) The test enclosure shall have a 3/4-inch (1.9 cm) hole in front of the test subject's nose and
‘mouth area to accommodate the nebulizer nozzle.

(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test
subject shall breathe through histher slightly open mouth with tongue extended. The subject is
instructed to report when he/she detects a sweet taste.

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor
shall spray the threshold check solution into the enclosure. The nozzle is directed away from the
nose and mouth of the person. This nebulizer shall be clearly marked to distinguish it from the fit
test solution nebulizer,

(5) The threshold check solution is prepared by dissolving 0.83 gram of sodium saccharin USP in
100 mi of warm water. It can be prepared by putting 1 ml of the fit test solution (see (b){5) below)
in 100 ml of distilled water.

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that it collapses completely,
then released and allowed to fully expand.

(7) Ten squeezes are repeated rapidly and then the test subject is asked whether the saccharin
can be tasted. If the test subject reports tasting the sweet taste during the ten squeezes, the
screening test is completed. The taste threshold is noted as ten regardless of the number of
squeezes actually completed.

(8) If the first response is negative, ten more squeezes are repeated rapidly and the test subject is
again asked whether the saccharin is tasted. If the test subject reports tasting the sweet taste
during the second ten squeezes, the screening test is completed. The taste threshold is noted as
twenty regardless of the number of squeezes actually completed.

(9) If the second response is negative, ten more squeezes are repeated rapidly and the test
subject is again asked whether the saccharin is tasted. If the test subject reports tasting the sweet
taste during the third set of ten squeezes, the screening test is completed. The taste threshold is
noted as thirty regardless of the number of squeezes actually completed.
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(10) The test conductor will take note of the number of squeezes required to solicit a taste
response.

(11) If the saccharin is not tasted after 30 squeezes (step 10), the test subject is unable to taste
saccharin and may not perform the saccharin fit test.

Note to paragraph 3. (a): If the test subject eats or drinks something sweet before the screening
test, hefshe may be unable to taste the weak saccharin solution.

(12} if a taste response is elicited, the test subject shall be asked to take note of the taste for
reference in the fit test.

(13) Correct use of the nebulizer means that approximately 1 mi of liquid is used at a time in the
nebulizer body. ' '

(14) The nebulizer shall be thoroughly rinsed in water, shaken dry, and refilled at least each
morning and afternoon or at least every four hours.

(b) Saccharin solution aerosol fit test procedure.

(1) The test subject may not eat, drink (except plain water), smoke, or chew gum for 15 minutes
before the test.

(2) The fit test uses the same enclosure described in 3. (a) above.

(3) The test subject shall don the enclosure while wearing the respirator selected in section [. A. of
this appendix. The respirator shall be properly adjusted and equipped with a particulate filter(s).

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the
fit test solution into the enclosure. This nebulizer shali be clearly marked to distinguish it from the
screening test solution nebulizer.

(5) The fit test solution is prepared by adding 83 grams of sodium saccharin to 100 ml of warm
water.

(6) As before, the test subject shall breathe through the slightly open mouth with tongue extended,
and report if he/she tastes the sweet taste of saccharin.

(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration
of saccharin fit test solution is sprayed into the enclosure using the same number of squeezes
(either 10, 20 or 30 squeezes) based on the number of squeezes required to elicit a taste
response as noted during the screening test. A minimum of 10 squeezes is required.

(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in
section |. A. 14. of this appendix.

(9) Every 30 seconds the aerosol concentration shall be replenished using one half the original
number of squeezes used initially (e.g., 5, 10 or 15).

(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of
saccharin is detected. If the test subject does not report tasting the saccharin, the test is passed.

(11) If the taste of saccharin is detected, the fit is deemed unsatisfactory and the test is failed. A
different respirator shall be tried and the entire test procedure is repeated (taste threshold
screening and fit testing).

(12) Since the nebulizer has a tendency to clog during use, the test operator must make periodic
checks of the nebulizer to ensure that it is not clogged. If clogging is found at the end of the test
session, the test is invalid.
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4. Bitrex™ (Denatonium Benzoate) Solution Aerosol Qualitative Fit Test Protocol

The Bitrex™ {Denatonium benzoate) solution aerosol QLFT protocol uses the published saccharin
test protocol because that protocol is widely accepted. Bitrex is routinely used as a taste aversion

agent in household liquids which children should not be drinking and is endorsed by the American
Medical Association, the National Safety Councit, and the American Association of Poison Controt
Centers. The entire screening and testing procedure shall be explained to the test subject prior to

the conduct of the screening test.

(a) Taste Threshold Screening.

The Bitrex taste threshold screening, performed without wearing a respirator, is intended to
determine whether the individual being tested can detect the taste of Bitrex.

(1) During threshold screening as well as during fit testing, subjects shall wear an enclosure about
the head and shoulders that is approximately 12 inches (30.5 cm) in diameter by 14 inches (35.6
cm) tall. The front portion of the enclosure shall be clear from the respirator and allow free
movement of the head when a respirator is worn. An enclosure substantially similar to the 3M hood
assembly, parts #14 and #15 combined, is adequate.

(2) The test enclosure shall have a \3/4\ inch (1.9 cm) hole in front of the test subject's nose and
mouth area to accommodate the nebulizer nozzle.

(3) The test subject shall don the test enclosure. Throughout the threshold screening test, the test
subject shall breathe through his or her slightly open mouth with tongue extended. The subject is
instructed to report when he/she detects a bitter taste.

(4) Using a DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent, the test conductor
shall spray the Threshold Check Solution into the enclosure. This Nebulizer shall be clearly
marked to distinguish it from the fit test solution nebulizer.

(5) The Threshold Check Solution is prepared by adding 13.5 milligrams of Bitrex to 100 ml of 5 %
salt (NaCl) solution in distilled water.

(6) To produce the aerosol, the nebulizer bulb is firmly squeezed so that the bulb collapses
completely, and is then reieased and allowed to fully expand.

(7) An initial ten squeezes are repeated rapidly and then the test subject is asked whether the
Bitrex can be tasted. if the test subject reports tasting the bitter taste during the ten squeezes, the
screening test is completed. The taste threshold is noted as ten regardless of the number of
squeezes actually completed.

(8) ¥f the first response is negative, ten more squeezes are repeated rapidly and the test subject is
again asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste during
the second ten squeezes, the screening test is completed. The taste threshold is noted as twenty
regardiess of the number of squeezes actually compieted.

(9) If the second response is negative, ten more squeezes are repeated rapidly and the test
subject is again asked whether the Bitrex is tasted. If the test subject reports tasting the bitter taste
during the third set of ten squeezes, the screening test is completed. The taste threshold is noted
as thirty regardless of the number of squeezes actually completed.

(10) The test conductor will take note of the number of squeezes required to solicit a taste
response.

(11) If the Bitrex is not tasted after 30 squeezes (step 10), the test subject is unable to taste Bitrex
and may not perform the Bitrex fit test.
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(12) If a taste response is elicited, the test subject shall be asked to take note of the taste for
-reference in the fit test,

(13) Correct use of the nebulizer means that approximately 1 mt of liquid is used at a time in the
nebulizer body.

(14) The nebulizer shail be thoroughly rinsed in water, shaken to dry, and refilled at least each
morning and afternoon or at least every four hours.

(b) Bitrex Solution Aerosol Fit Test Procedure.

(1) The test subject may not eat, drink {except plain water), smoke, or chew gum for 15 minutes
before the test.

(2) The fit test uses the same enclosure as that described in 4. {a) above.

(3) The test subject shall don the enclosure while wearing the respirator selected according to
section |. A. of this appendix. The respirator shall be properly adjusted and equipped with any type
particulate filter(s).

(4) A second DeVilbiss Model 40 Inhalation Medication Nebulizer or equivalent is used to spray the
fit test solution into the enclosure. This nebulizer shall be clearly marked to distinguish it from the
screening test solution nebulizer.

(5) The fit test solution is prepared by adding 337.5 mg of Bitrex to 200 ml of a 5 % sait (NaCl)
solution in warm water.

(6) As before, the test subject shall breathe through his or her slightly open mouth with tongue
extended, and be instructed to report if he/she tastes the bitter taste of Bitrex..

(7) The nebulizer is inserted into the hole in the front of the enclosure and an initial concentration
of the fit test solution is sprayed into the enclosure using the same number of squeezes (either 10,
20 or 30 squeezes) based on the number of squeezes required to elicit a taste response as noted
during the screening test.

(8) After generating the aerosol, the test subject shall be instructed to perform the exercises in
section I. A. 14. of this appendix. .

(9) Every 30 seconds the aerosol concentration shall be replenished using one half the number of
squeezes used initially (e.g., 5, 10 or 15).

(10) The test subject shall indicate to the test conductor if at any time during the fit test the taste of
Bitrex is detected. If the test subject does not report tasting the Bitrex, the test is passed.

(11) If the taste of Bitrex is detected, the fit is deemed unsatisfactory and the test is failed. A
different respirator shall be tried and the entire test procedure is repeated (taste threshold
screening and fit testing).

5. lrritant Smoke (Stannic Chloride) Protocol

This qualitative fit test uses a person's response to the irritating chemicals released in the "smoke"
produced by a stannic chloride ventilation smoke tube to detect leakage into the respirator.

(a) General Requirements and Precautions

(1) The respirator to be tested shall be equipped with high efficiency particulate air (HEPA) or
P100 series filter(s).

(2) Only stannic chloride smoke tubes shall be used for this protocol.

(3) No form of test enclosure or hood for the test subject shali be used.
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(4) The smoke can be irritating to the eyes, lungs, and nasal passages. The test conductor shall
take precautions to minimize the test subject's exposure to irritant smoke. Sensitivity varies, and
certain individuals may respond to a greater degree to irritant smoke. Care shall be taken when
performing the sensitivity screening checks that determine whether the test subject can detect
irritant smoke to use only the minimum amount of smoke necessary to elicit a response from the
test subject. ‘

(5) The fit test shall be performed in an area with adequate ventilation to prevent exposure of the
person conducting the fit test or the build-up of irritant smoke in the general atmosphere.

(b) Sensitivity Screening Check

The person to be tested must demonstrate his or her ability to detect a weak concentration of the
irritant smoke.

(1) The test operator shall break both ends of a ventilation smoke tube containing stannic chloride
and attach one end of the smoke tube to a low flow air pump set to deliver 200 millititers per
minute, or an aspirator squeeze bulb. The test operator shall cover the other end of the smoke
tube with a short piece of tubing to prevent potential injury from the jagged end of the smoke tube.

(2) The test operator shall advise the test subject that the smoke can be irritating to the eyes,
lungs, and nasal passages and instruct the subject to keep his/her eyes closed while the test is
performed.

(3) The test subject shall be allowed to smell a weak concentration of the irritant smoke before the
respirator is donned to become familiar with its irritating properties and to determine if he/she can
detect the irritating properties of the smoke. The test operator shall carefully direct a small amount
of the irritant smoke in the test subject's direction to determine that he/she can detect it.

(c) Irritant Smoke Fit Test Procedure

(1) The person being fit tested shall don the respirator without assistance, and perform the
required user seal check(s).

(2) The test subject shall be instructed to keep his/her eyes closed.

(3) The test operator shall direct the stream of irritant smoke from the smoke tube toward the
faceseal area of the test subject, using the low flow pump or the squeeze bulb. The test operator
shall begin at least 12 inches from the facepiece and move the smoke stream around the whole
perimeter of the mask. The operator shall gradually make two more passes around the perimeter
of the mask, moving to within six inches of the respirator.

(4) If the person being tested has not had an involuntary response and/or detected the irritant
smoke, proceed with the test exercises.

(5) The exercises identified in section .A. 14. of this appendix shall be performed by the test
subject while the respirator seal is being continually challenged by the smoke, directed around the
perimeter of the respirator at a distance of six inches.

(6) If the person being fit tested reports detecting the irritant smoke at any time, the test is failed.
The person being retested must repeat the entire sensitivity check and fit test procedure.

(7) Each test subject passing the irritant smoke test without evidence of a response (involuntary
cough, irritation) shall be given a second sensitivity screening check, with the smoke from the
same smoke tube used during the fit test, once the respirator has been removed, to determine
whether hefshe still reacts to the smoke. Failure to evoke a response shall void the fit test.

(8) If a response is produced during this second sensitivity check, then the fit test is passed.
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C. Quantitative Fit Test {QNFT) Protocols

The following quantitative fit testing procedures have been demonstrated to be acceptable:
Quantitative fit testing using a non-hazardous test aerosol (such as corn oil, polyethylene glycol
400 [PEG 400], di-2-ethy! hexyl sebacate [DEHS], or sodium chloride) generated in a test
chamber, and employing instrumentation to quantify the fit of the respirator; Quantitative fit testing
using ambient aerosol as the test agent and appropriate instrumentation (condensation nuclei
counter) to quantify the respirator fit, Quantitative fit testing using controlled negative pressure and
appropriate instrumentation to measure the volumetric leak rate of a facepiece to quantify the
respirator fit.

1. General

(a) The employer shall ensure that persons administering QNFT are able to calibrate equipment
and perform tests properly, recognize invalid tests, calculate fit factors properly and ensure that
test equipment is in proper working order.

“(b) The employer shall ensure that QNFT equipment is kept clean, and is maintained and
calibrated according to the manufacturer's instructions so as to operate at the parameters for
which it was designed.

2. Generated Aerosol Quantitative Fit Testing Protocol

(a) Apparatus.

(1) Instrumentation. Aerosoi generation, dilution, and measurement systems using particulates
(corn oil, polyethylene glycol 400 [PEG 400], di-2-ethyl hexyl sebacate [DEHS] or sodium chloride)
as test aerosols shall be used for quantitative fit testing.

(2) Test chamber. The test chamber shall be large enough to permit all test subjects to perform
freely all required exercises without disturbing the test agent concentration or the measurement
apparatus. The test chamber shall be equipped and constructed so that the test agent is
effectively isolated from the ambient air, yet uniform in concentration throughout the chamber.

(3) When testing air-purifying respirators, the normal filter or cartridge element shall be replaced
with a high efficiency particulate air (HEPA) or P100 series filter supplied by the same
manufacturer, '

(4) The sampling instrument shall be selected so that a computer record or strip chart record may
be made of the test showing the rise and fall of the test agent concentration with each inspiration
and expiration at fit factors of at least 2,000. Integrators or computers that integrate the amount of
test agent penetration leakage into the respirator for each exercise may be used provided a record
of the readings is made.

(5) The combination of substitute air-purifying elements, test agent and test agent concentration
shall be such that the test subject is not exposed in excess of an established exposure limit for the
test agent at any time during the testing process, based upon the length of the exposure and the
exposure limit duration.

(6} The sampling port on the test specimen respirator shall be placed and constructed so that no
leakage occurs around the port (e.g., where the respirator is probed), a free air flow is allowed into
the sampling line at all times, and there is no interference with the fit or performance of the
respirator. The in-mask sampling device (probe) shall be designed and used so that the air sample
is drawn from the breathing zone of the test subject, midway between the nose and mouth and
with the probe extending into the facepiece cavity at least 1/4 inch.
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(7) The test setup shall permit the person administering the test to observe the test subject inside
the chamber during the test.

(8) The equipment generating the test atmosphere shall maintain the concentration of test agent
constant to within a 10 percent variation for the duration of the test.

(9) The time lag (interval between an event and the recording of the event on the strip chart or
computer or integrator) shall be kept to a minimum. There shall be a clear association between the
occurrence of an event and its being recorded.

(10) The sampling line tubing for the test chamber atmosphere and for the respirator sampling port
shall be of equal diameter and of the same material. The length of the two lines shall be equal.

(11) The exhaust flow from the test chamber shall pass through an appropriate filter (i.e., high
efficiency particulate or P100 series filter) before release.

(12) When sodium chloride aerosol is used, the relative humidity inside the test chamber shall not
exceed 50 percent.

(13} The limitations of instrument detection shall be taken into account when determining the fit
factor.

(14) Test respirators shall be maintained in proper working order and be inspected regularly for
deficiencies such as cracks or missing valves and gaskets.

{b) Procedural Requirements.

(1) When performing the initial user seal check using a positive or negative pressure check, the
sampling line shall be crimped closed in order to avoid air pressure leakage during either of these
pressure checks.

(2) The use of an abbreviated screening QLFT test is optional. Such a test may be utilized in order
to quickly identify poor fitting respirators that passed the positive and/or negative pressure test and
reduce the amount of QNFT time. The use of the CNC QNFT instrument in the count mode is
another optional method to obtain a quick estimate of fit and eliminate poor fitting respirators
before going on to perform a full QNFT.

(3) A reasonably stable test agent concentration shall be measured in the test chamber prior to
testing. For canopy or shower curtain types of test units, the determination of the test agent's
stability may be established after the test subject has entered the test environment.

(4) Immediately after the subject enters the test chamber, the test agent concentration inside the
respirator shall be measured to ensure that the peak penetration does not exceed 5 percent for a
half mask or 1 percent for a full facepiece respirator.

(5) A stable test agent concentration shall be obtained prior to the actual start of testing.

(6) Respirator restraining straps shall not be over-tightened for testing. The straps shall be
adjusted by the wearer without assistance from other persons to give a reasonably comfortable fit
typical of normal use. The respirator shall not be adjusted once the fit test exercises begin.

(7} The test shall be terminated whenever any single peak penetration exceeds 5 percent for half
masks and 1 percent for full facepiece respirators. The test subject shall be refitted and retested.

(8) Calculation of fit factors.

(1) The fit factor shall be determined for the quantitative fit test by taking the ratio of the average
chamber concentration to the concentration measured inside the respirator for each test exercise
except the grimace exercise.
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(il) The average test chamber concentration shall be caiculated as the arithmetic average of the
concentration measured before and after each test (i.e., 7 exercises) or the arithmetic average of
the concentration measured hefore and after each exercise or the true average measured
continuously during the respirator sample.

{ii) The concentration of the challenge agent inside the respirator shall be determined by one of
the foliowing methods:

(A) Average peak penetration method means the method of determining test agent penetration
into the respirator utilizing a strip chart recorder, integrator, or computer. The agent penetration is
determined by an average of the peak heights on the graph or by computer integration, for each
exercise except the grimace exercise. Integrators or computers that calculate the actual test agent
penetration into the respirator for each exercise will also be considered to meet the requirements
of the average peak penetration method.

(B) Maximum peak penetration method means the method of determining test agent penetration in
the respirator as determined by strip chart recordings of the test. The highest peak penetration for
a given exercise is taken to be representative of average penetration into the respirator for that
exercise.

(C) Integration by calculation of the area under the individual peak for each exercise except the
grimace exercise. This includes computerized integration.

(D) The calculation of the overall fit factor using individual exercise fit factors involves first
converting the exercise fit factors to penetration values, determining the average, and then
converting that result back to a fit factor. This procedure is described in the following equation:

Number of exescises

Overall Fit Factor =
T T+ e+ 0%, + 1T, w70 447 % £ 171§

Where ff,, ff,, ffs, etc. are the fit factors for exercises 1, 2, 3, etc.

(9) The test subject shall not be permitted to wear a half mask or quarter facepiece respirator
unless a minimum fit factor of 100 is obtained, or a full facepiece respirator unless a minimum fit
factor of 500 is obtained.

(10) Filters used for quantitative fit testing shall be replaced whenever increased breathing
resistance is encountered, or when the test agent has altered the integrity of the filter media.

3. Ambient aerosol condensation nuclei counter (CNC) quantitative fit testing protocol.
The ambient aerosol condensation nuclei counter (CNC) quantitative fit testing (Portacount ™ )
protocol quantitatively fit tests respirators with the use of a probe. The probed respirator is only
used for quantitative fit tests. A probed respirator has a special sampling device, installed on the
respirator, that allows the probe to sample the air from inside the mask. A probed respirator is
required for each make, style, model, and size that the employer uses and can be obtained from
the respirator manufacturer or distributor. The CNC instrument manufacturer, TSt Inc., also
provides probe attachments (TS| sampling adapters) that permit fit testing in an employee’s own
respirator. A minimum fit factor pass level of at least 100 is necessary for a half-mask respirator
and a minimum fit factor pass level of at least 500 is required for a full facepiece negative pressure
respirator. The entire screening and testing procedure shall be explained to the test subject prior to
the conduct of the screening test.

{(a} Portacount Fit Test Requirements.
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(1) Check the respirator to make sure the respirator is fitted with a high-efficiency filter and that the
sampling probe and line are properly attached to the facepiece.

(2) Instruct the person to be tested to don the respirator for five minutes before the fit test starts.
This purges the ambient particles trapped inside the respirator and permits the wearer to make
certain the respirator is comfortable. This individual shall already have been trained on how to
wear the respirator properiy.

(3) Check the foliowing conditions for the adequacy of the respirator fit: Chin properly placed;
Adequate strap tension, not overly tightened; Fit across nose bridge; Respirator of proper size to
span distance from nose to chin; Tendency of the respirator to slip; Self-observation in a mirror to
evaluate fit and respirator position.

(4) Have the person wearing the respirator do a user seal check. If leakage is detected, determine
the cause. If leakage is from a poorly fitting facepiece, try another size of the same model
respirator, or another model of respirator.

(5) Follow the manufacturer’s instructions for operating the Portacount and proceed with the test.

(6) The test subject shall be instructed to perform the exercises in section I. A. 14. of this
appendix.

(7) After the test exercises, the test subject shall be questioned by the test conductor regarding the
cormfort of the respirator upon compietion of the protocol. If it has become unacceptable, another
model of respirator shall be tried.

(b) Portacount Test Instrument.

(1)} The Portacount will automatically stop and calculate the overall fit factor for the entire set of
exercises. The overali fit factor is what counts. The Pass or Fail message will indicate whether or
not the test was successful. If the test was a Pass, the fit test is over.

{2) Since the pass or fail criterion of the Portacount is user programmabile, the test operator shall
ensure that the pass or fail criterion meet the requirements for minimum respirator performance in
this Appendix.

(3} A record of the test needs to be kept on file, assuming the fit test was successful. The record
must contain the test subject's name; overall fit factor; make, model, style, and size of respirator
used; and date tested.

4. Controiled negative pressure {CNP) quantitative fit testing protocol.

The CNP protocol provides an alternative to aerosol fit test methods. The CNP fit test method
technology is based on exhausting air from a temporarily sealed respirator facepiece to generate
and then maintain a constant negative pressure inside the facepiece. The rate of air exhaust is
controlied so that a constant negative pressure is maintained in the respirator during the fit test.
The level of pressure is selected to replicate the mean inspiratory pressure that causes leakage
into the respirator under normat use conditions. With pressure held constant, air flow out of the
respirator is equal to air flow into the respirator. Therefore, measurement of the exhaust stream
that is required to hold the pressure in the temporarily sealed respirator constant yields a direct
measure of leakage air flow into the respirator. The CNP fit test method measures leak rates
through the facepiece as a method for determining the facepiece fit for negative pressure
respirators. The CNP instrument manufacturer Dynatech Nevada also provides attachments
(sampling manifolds) that replace the filter cartridges to permit fit testing in an employee's own
respirator. To perform the test, the test subject closes his or her mouth and holds his/her breath,
after which an air pump removes air from the respirator facepiece at a pre-selected constant
pressure. The facepiece fit is expressed as the leak rate through the facepiece, expressed as
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milliliters per minute. The quality and validity of the CNP fit tests are determined by the degree to

- which the in-mask pressure fracks the test pressure during the system measurement time of
approximately five seconds. Instantaneous feedback in the form of a real-time pressure trace of
the in-mask pressure is provided and used to determine test validity and quality. A minimum fit
factor pass level of 100 is necessary for a half-mask respirator and a minimum fit factor of at least
500 is required for a full facepiece respirator. The entire screening and testing procedure shalt be
explained to the test subject prior to the conduct of the screening test.

(a) CNP Fit Test Requirements.
(1) The instrument shail have a non-adjustable test pressure of 15.0 mm water pressure.

{2) The CNP system defaults selected for test pressure shall be set at - 1.5 mm of water (-0.58
inches of water) and the modeled inspiratory flow rate shall be 53.8 liters per minute for performing
fit tests.

(Note: CNP systems have built-in capability to conduct fit testing that is specific to unique work
rate, mask, and gender situations that might apply in a specific workplace. Use of system default
values, which were selected to represent respirator wear with medium cartridge resistance at a
low-moderate work rate, will allow inter-test comparison of the respirator fit.)

(3) The individual who conducts the CNP fit testing shall be thoroughly trained to perform the test.

(4) The respirator filter or cartridge needs to be replaced with the CNP test manifold. The
inhalation valve downstream from the manifold either needs to be temporarily removed or propped
open.

(5) The test subject shall be trained to hold his or her breath for at least 20 seconds.

(6) The test subject shall don the test respirator without any assistance from the individual who
conducts the CNP fit test.

(7) The QNFT protocol shall be followed according to section . C. 1. of this appendix with an
exception for the CNP test exercises.

(b) CNP Test Exercises.

(1) Normal breathing. In a normal standing position, without talking, the subject shall breathe
normally for 1 minute. After the normal breathing exercise, the subject needs to hold head straight
ahead and hold his or her breath for 10 seconds during the test measurement.

(2) Deep breathing. In a normal standing position, the subject shall breathe slowly and deeply for 1
minute, being careful not to hyperventilate. After the deep breathing exercise, the subject shall
hold his or her head straight ahead and hold his or her breath for 10 seconds during test
measurement.

(3) Turning head side to side. Standing in place, the subject shall siowly turn his or her head from
side to side between the exireme positions on each side for 1 minute. The head shall be held at
each extreme momentarily so the subject can inhale at each side. After the turning head side to
side exercise, the subject needs to hold head fuli left and hold his or her breath for 10 seconds
during test measurement. Next, the subject needs to hold head full right and hold his or her breath
for 10 seconds during test measurement.

(4) Moving head up and down. Standing in place, the subject shall slowly move his or her head up
and down for 1 minute. The subject shall be instructed to inhale in the up position (i.e., when
looking toward the ceiling). After the moving head up and down exercise, the subject shail hold his
or her head full up and hold his or her breath for 10 seconds during test measurement. Next, the

Rev.: November 2001 Respirator Program



subject shall hold his or her head full down and hold his or her breath for 10 seconds during test
measurement. _

(5) Talking. The subject shall tatk out loud slowly and loud enough so as to be heard clearly by the
test conductor. The subject can read from a prepared text such as the Rainbow Passage, count
backward from 100, or recite a memorized poem or song for 1 minute. After the talking exercise,
the subject shall hold his or her head straight ahead and hold his or her breath for 10 seconds
during the test measurement.

(6) Grimace. The test subject shall grimace by smiling or frowning for 15 seconds.

(7) Bending Over. The test subject shall bend at the waist as if he or she were to touch his or her
toes for 1 minute. Jogging in place shall be substituted for this exercise in those test environments
such as shroud-type QNFT units that prohibit bending at the waist. After the bending over
exercise, the subject shall hold his or her head straight ahead and hold his or her breath for 10
seconds during the test measurement.

(8) Normal Breathing. The test subject shall remove and re-don the respirator within a one-minute
period. Then, in a normal standing position, without talking, the subject shall breathe normally for 1
minute. After the normal breathing exercise, the subject shall hold his or her head straight ahead
and hold his or her breath for 10 seconds during the test measurement. After the test exercises,
the test subject shall be questioned by the test conductor regarding the comfort of the respirator
upon completion of the protocal. If it has become unacceptable, another mode! of a respirator shall
be tried.

(c) CNP Test Instrument.

(1) The test instrument shalil have an effective audio warning device when the test subject fails to
hold his or her breath during the test. The test shall be terminated whenever the test subject failed
to hold his or her breath. The test subject may be refitted and retested.

{(2) A record of the test shall be kept on file, assuming the fit test was successful. The record must
contain the test subject's name; overall fit factor; make, model, style and size of respirator used;
and date tested.

Part ll. New Fit Test Protocols

A. Any person may submit to OSHA an application for approval of a new fit test protocol. If the
application meets the following criteria, OSHA will initiate a rulemaking proceeding under section
6(b)(7) of the OSH Act to determine whether to list the new protocol as an approved protocol in
this Appendix A.

B. The application must inciude a detailed description of the proposed new fit test protocol. This
application must be supported by either:

1. A test report prepared by an independent government research laboratory (e.g., Lawrence
Livermore National Laboratory, Los Alamos National Laboratory, the National Institute for
Standards and Technology) stating that the laboratory has tested the protocol and had found it to
be accurate and reliable; or

2. An article that has been published in a peer-reviewed industrial hygiene journal describing the
protocol and explaining how test data support the protocol's accuracy and reliability.

C. If OSHA determines that additional information is required before the Agency commences a
rulemaking proceeding under this section, OSHA will so notify the applicant and afford the
applicant the opportunity to submit the supplemental information. Initiation of a rulemaking
proceeding will be deferred until OSHA has received and evatuated the suppiemental information.
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User Seal Check Procedures (Mandatory)
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Appendix B-1 to § 1910.134: User Seal Check Procedures {Mandatory)

The individual who uses a tight-fitting respirator is to perform a user seal check to ensure that an
adequate seal is achieved each time the respirator is put on. Either the positive and negative
pressure checks listed in this appendix, or the respirator manufacturer’s recommended user seal
check method shall be used. User seal checks are not substitutes for qualitative or quantitative fit
tests.

l. Facepiece Positive and/or Negative Pressure Checks

A. Positive pressure check. Close off the exhalation valve and exhale gently into the facepiece.
The face fit is considered satisfactory if a slight positive pressure can be built up inside the
facepiece without any evidence of outward leakage of air at the seal. For most respirators this
method of leak testing requires the wearer to first remove the exhalation valve cover before closing
off the exhalation valve and then carefully replacing it after the test.

B. Negative pressure check. Close off the inlet opening of the canister or cartridge(s) by covering
with the palm of the hand(s) or by replacing the filter seal(s), inhale gently so that the facepiece
collapses slightly, and hold the breath for ten seconds. The design of the inlet opening of some
cartridges cannot be effectively covered with the palm of the hand. The test can be performed by
covering the inlet opening of the cartridge with a thin latex or nitrile glove. If the facepiece remains
in its slightly collapsed condition and no inward leakage of air is detected, the tightness of the
respirator is considered satisfactory.

il. Manufacturer's Recommended User Seal Check Procedures

The respirator manufacturer's recommended procedures for performing a user seal check may be
used instead of the positive and/or negative pressure check procedures provided that the
employer demonstrates that the manufacturer's procedures are equally effective.
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Respirator Cleaning Procedures (Mandatory)
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Appendix B-2 to § 1910.134: Respirator Cleaning Procedures (Mandatory)

These procedures are provided for employer use when cleaning respirators. They are general in
nature, and the employer as an alternative may use the cleaning recommendations provided by
the manufacturer of the respirators used by their employees, provided such procedures are as
effective as those listed here in Appendix B-2. Equivalent effectiveness simply means that the
procedures used must accomplish the objectives set forth in Appendix B-2, i.e., must ensure that
the respirator is properly cleaned and disinfected in a manner that prevents damage to the
respirator and does not cause harm to the user.

I. Procedures for Cleaning Respirators

A. Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking
diaphragms, demand and pressure-demand valve assemblies, hoses, or any components
recommended by the manufacturer. Discard or repair any defective parts.

B. Wash components in warm (43 deg. C [110 deg. F] maximum) water with a mild detergent or
with a cleaner recommended by the manufacturer. A stiff bristle (not wire) brush may be used to
facilitate the removal of dirt.

C. Rinse components thoroughly in clean, warm (43 deg. C [110 deg. F} maximum), preferably
running water. Drain.

D. When the cleaner used does not contain a disinfecting agent, respirator components should be
immersed for two minutes in one of the following:

1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately one milliliter of laundry
bleach to one liter of water at 43 deg. C (110 deg. F); or,

2. Aqueous solution of iodine (50 ppm iodine) made by adding approximately 0.8 milliliters of
tincture of iodine (6-8 grams ammonium and/or potassium iodide/100 cc of 45 % alcohol) to one
liter of water at 43 deg. C (110 deg. F); or,

3. Other commercially available cleansers of equivalent disinfectant quality when used as directed,
if their use is recommended or approved by the respirator manufacturer.

E. Rinse components tharoughly in clean, warm (43 deg. C [110 deg. F] maximum), preferably
running water. Drain. The importance of thorough rinsing cannot be overemphasized. Detergents
or disinfectants that dry on facepieces may result in dermatitis. in addition, some disinfectants may
cause deterioration of rubber or corrosion of metal parts if not completely removed.

F. Components should be hand-dried with a clean lint-free cloth or air-dried.
G. Reassemble facepiece, replacing filters, cartridges, and canisters where necessary.

H. Test the respirator to ensure that all components work properly.
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OSHA Respirator Medical Evaluation Questionnaire (Mandatory)
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Appendix C to § 1910.134: OSHA Respirator Medical Evaluation Questionnaire (Mandatory)

To the employer: Answers to questions in Section 1, and to question 9 in Section 2 of Part A, do
not require a medical examination.

To the employee:
Can you read (circle one): Yes/No

Your employer must allow you to answer this questionnaire during normal working hours, or at a
time and place that is convenient to you. To maintain your confidentiality, your employer or
supervisor must not look at or review your answers, and your employer must tell you how to deliver
or send this questionnaire to the health care professional who will review it.

Part A. Section 1. (Mandatory) The following information must be provided by every employee who
has been selected to use any type of respirator (please print).
1. Today's date:

2. Your name:

3. Your age (to nearest year):

4. Sex (circle one): Male/Female

5. Your height: ft. in.
6. Your weight: Ibs.

7. Your job title:

8. A phone number where you can be reached by the health care professional who reviews this
questionnaire (include the Area Code):

9. The best time to phone you at this number:

10. Has your employer told you how to contact the health care professional who will review this
questionnaire (circie one): Yes/No

11. Check the type of respirator you will use (you can check more than one category):

a. N. R, or P disposable respirator (filter-mask, non-cartridge type only).

b. Other type (for example, half- or full-facepiece type, powered-air purifying, supplied-air,
self-contained breathing apparatus).

12. Have you worn a respirator (circle one). Yes/No
If "yes," what type(s):

Part A. Section 2. (Mandatory) Questions 1 through 9 below must be answered by every employee
who has been selected to use any type of respirator (please circle "yes" or "no").

1. Do you currently smoke tobacco, or have you smoked tobacco in the last month: Yes/No

2. Have you ever had any of the following conditions?

a. Seizures {fits): Yes/No

b. Diabetes (sugar disease): Yes/No

c. Allergic reactions that interfere with your breathing: Yes/No
d. Claustrophobia (fear of closed-in places): Yes/No

e. Trouble smelling odors: Yes/No
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3. Have you ever had any of the following pulmonary or lung problems?
a. Asbestosis: Yes/No

b. Asthma: Yes/No

¢. Chronic bronchitis: Yes/No

d. Emphysema: Yes/No

e. Pneumonia: Yes/No

f. Tuberculosis: Yes/No

g. Silicosis: Yes/No

h. Pneumothorax (collapsed lung): Yes/No

i. Lung cancer: Yes/No

j. Broken ribs: Yes/No

k. Any chest injuries or surgeries: Yes/No

I. Any other lung problem that you've been told about: Yes/No

4. Do you currently have any of the following symptoms of pulmonary or lung iliness?

a. Shortness of breath: Yes/No

b. Shortness of breath when walking fast on level ground or walking up a slight hill or incline:
Yes/No

c. Shortness of breath when walking with other people at an ordinary pace on level ground:
Yes/No

d. Have to stop for breath when walking at your own pace on ievel ground: Yes/No

e. Shortness of breath when washing or dressing yourself: Yes/No

f. Shortness of breath that interferes with your job: Yes/No

g. Coughing that produces phiegm (thick sputumy): Yes/No

h. Coughing that wakes you early in the morning: Yes/No

i. Coughing that occurs mostly when you are lying down: Yes/No

i- Coughing up blood in the last month: Yes/No

k. Wheezing: Yes/No

I. Wheezing that interferes with your job: Yes/No

m. Chest pain when you breathe deeply: Yes/No

n. Any other symptoms that you think may be related to lung problems: Yes/No

5. Have you ever had any of the following cardiovascular or heart problems?
. Heart attack: Yes/No '
. Stroke: Yes/No
. Angina: Yes/No
. Heart failure: Yes/No
. Swelling in your legs or feet (not caused by walking): Yes/No
Heart arrhythmia (heart beating irregularly): Yes/No
. High blood pressure: Yes/No
. Any other heart problem that you've been told about: Yes/No

OoTo

. Have you ever had any of the following cardiovascular or heart symptoms?

. Frequent pain or tightness in your chest: Yes/No

. Pain or tightness in your chest during physical activity: Yes/No

. Pain or tightness in your chest that interferes with your job: Yes/No

. in the past two years, have you noticed your heart skipping or missing a beat: Yes/No

. Heartburn or indigestion that is not related to eating: Yes/ No

Any other symptoms that you think may be related to heart or circulation problems: Yes/No

o Q0T TN &S0 AQ
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. Do you currently take medication for any of the following problems?
. Breathing or lung problems: Yes/No

. Heart trouble: Yes/No

. Blood pressure: Yes/No

. Seizures (fits): Yes/No

. If you've used a respirator, have you ever had any of the following problems? (If you've never
used a respirator, check the following space and go to question 9:)

a. Eye irritation: Yes/No

b. Skin allergies or rashes: Yes/No

c. Anxiety: Yes/No

d. General weakness or fatigue: Yes/No

e. Any other problem that interferes with your use of a respirator; Yes/No

o QOO0 oo~

9. Would you like to talk to the health care professional who will review this questionnaire about
your answers to this questionnaire: Yes/No

Questions 10 to 15 below must be answered by every employee who has been selected to use
either a full-facepiece respirator or a self-contained breathing apparatus (SCBA). For employees
who have been selected to use other types of respirators, answering these questions is voluntary.

10. Have you ever lost vision in either eye (temporarily or permanently): Yes/No

11. Do you currently have any of the following vision problems?
a. Wear contact lenses: Yes/No

b. Wear glasses: Yes/No

c. Color blind: Yes/No

e. Any other eye or vision problem: Yes/No

12. Have you ever had an injury to your ears, including a broken ear drum: Yes/No

13. Do you currently have any of the following hearing problems?
a. Difficuity hearing: Yes/No

b. Wear a hearing aid: Yes/No

c. Any other hearing or ear problem: Yes/No

14. Have you ever had a back injury: Yes/No

15. Do you currently have any of the following musculoskeletal problems?
a. Weakness in any of your arms, hands, legs, or feet: Yes/No

b. Back pain: Yes/No

c. Difficulty fully moving your arms and legs: Yes/No

d. Pain or stiffness when you lean forward or backward at the waist: Yes/No
e. Difficulty fully moving your head up or down: Yes/No

f. Difficulty fully moving your head side to side: Yes/No

g. Difficulty bending at your knees: Yes/No

h. Difficulty squatting to the ground: Yes/No

i. Climbing a flight of stairs or a ladder carrying more than 25 ibs: Yes/No

j. Any other muscle or skeletal problem that interferes with using a respirator: Yes/No
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Part B Any of the following questions, and other questions not listed, may be added to the
questionnaire at the discretion of the health care professional who will review the questionnaire.

1. In your present job, are you working at high altitudes (over 5,000 feet) or in a place that has
lower than normal amounts of oxygen: Yes/No

if "yes," do you have feelings of dizziness, shortness of breath, pounding in your chest, or other
symptoms when you're working under these conditions: Yes/No

2. At work or at home, have you ever been exposed to hazardous solvents, hazardous airborne
chemicals (e.g., gases, fumes, or dust), or have you come into skin contact with hazardous
chemicals: Yes/No

If "yes," name the chemicals if you know them:

3. Have you ever worked with any of the materials, or under any of the conditions, listed below:
a. Asbestos: Yes/No

b. Silica {e.g., in sandblasting). Yes/No

c. Tungsten/cobalt (e.g., grinding or welding this material): Yes/No

d. Beryllium: Yes/No

€. Aluminum: Yes/No

f. Coal (for example, mining): Yes/No

g. Iron: Yes/No

h. Tin: Yes/No

i. Dusty environments: Yes/No

j. Any other hazardous exposures: Yes/No

If "yes,” describe these exposures:

4. List any second jobs or side businesses you have:

5. List your previous occupations:

6. List your current and previous hobbies:

7. Have you been in the military services? Yes/No
If "yes,” were you exposed to biological or chemical agents (either in training or combat): Yes/No

8. Have you ever worked on a HAZMAT team? Yes/No

9. Other than medications for breathing and lung problems, heart trouble, biood pressure, and
seizures mentioned earlier in this questionnaire, are you taking any other medications for any
reason (including over-the-counter medications): Yes/No

If "yes," name the medications if you know them:

10. Will you be using any of the following items with your respirator({s)?
a. HEPA Filters: Yes/No

b. Canisters (for example, gas masks): Yes/No

c. Cartridges: Yes/No

11. How often are you expected to use the respirator(s) (circle "yes" or "no" for all answers that
apply to you)?:
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a. Escape only (no rescue): Yes/No

b. Emergency rescue only: Yes/No

c. Less than 5 hours per week: Yes/No
d. Less than 2 hours per day: Yes/No
e. 2 to 4 hours per day: Yes/No

f. Over 4 hours per day: Yes/No

12. During the period you are using the respirator(s), is your work effort:

a. Light (less than 200 kcal per hour): Yes/No

tf "yes," how long does this period last during the average

shift: hrs. mins.

Examples of a light work effort are sitting while writing, typing, drafting, or performing light
assembly work; or standing while operating a drilt press (1-3 ibs.) or controlling machines.

b. Moderate (200 to 350 kcal per hour): Yes/No

If "yes," how long does this period last during the average

shift: hrs. mins.

Examples of moderate work effort are sitting while nailing or filing; driving a truck or bus in urban
traffic; standing while drilling, nailing, performing assembly work, or transferring a moderate load
(about 35 Ibs.) at trunk level; walking on a levet surface about 2 mph or down a 5-degree grade
about 3 mph; or pushing a wheelbarrow with a heavy load (about 100 Ibs.} on a level surface.

c¢. Heavy (above 350 kcal per hour): Yes/No

If "yes,” how long does this period last during the average

shift: hrs. mins.

Examples of heavy work are lifting a heavy load (about 50 Ibs.) from the floor to your waist or
shoulder; working on a loading dock; shoveling; standing while bricklaying or chipping castings;
walking up an 8-degree grade about 2 mph; climbing stairs with a heavy load (about 50 Ibs.).

13. Will you be wearing protective clothing and/or equipment (other than the respirator) when
you're using your respirator: Yes/No
If "yes,” describe this protective clothing and/or equipment:

14. Wili you be working under hot conditions (temperature exceeding 77 deg. F): Yes/No
15. Will you be working under humid conditions: Yes/No

16. Describe the work you'll be doing while you're using your respirator(s):

17. Describe any special or hazardous conditions you might encounter when you're using your
respirator(s) (for example, confined spaces, life-threatening gases):

18. Provide the following information, if you know it, for each toxic substance that you'll be
exposed to when you're using your respirator(s}).

Name of the first toxic substance:

Estimated maximum exposure level per shift:
Duration of exposure per shift
Name of the second toxic substance:
Estimated maximum exposure level per shift:
Duration of exposure per shift:
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Name of the third toxic substance:
Estimated maximum exposure level per shift:
Duration of exposure per shift:
The name of any other toxic substances that you'll be exposed to while using your respirator:

- 19. Describe any special responsibitities you'll have while using your respirator(s) that may affect
the safety and well-being of others (for example, rescue, security):
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OSHA Respirator Standards, Appendix D

(Non-Mandatory) Information for Employees Using Respirators When Not Required Under the
Standard
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Appendix D to § 1910.134 (Non-Mandatory) Information for Employees Using Respirators
When Not Required Under the Standard

Respirators are an effective method of protection against designated hazards when properly
selected and worn. Respirator use is encouraged, even when exposures are below the exposure
limit, to provide an additional level of comfort and protection for workers. However, if a respirator is
used improperly or not kept clean, the respirator itself can become a hazard to the worker.
Sometimes, workers may wear respirators to avoid exposures to hazards, even if the amount of
hazardous substance does not exceed the limits set by OSHA standards. If your employer
provides respirators for your voluntary use, of if you provide your own respirator, you need to take
certain precautions to be sure that the respirator itself does not present a hazard.

You should do the following:

1. Read and heed all instructions provided by the manufacturer on use, maintenance, cleaning and
care, and warnings regarding the respirators limitations.

2. Choose respirators certified for use to protect against the contaminant of concern. NIOSH, the
National Institute for Occupational Safety and Health of the U.S. Department of Health and Human
Services, certifies respirators. A label or statement of certification should appear on the respirator
or respirator packaging. it will tell you what the respirator is designed for and how much it will
protect you.

3. Do not wear your respirator into atmospheres containing contaminants for which your respirator
is not designed to protect against. For example, a respirator designed to filter dust particles will not
protect you against gases, vapors, or very small solid particles of fumes or smoke.

4. Keep track of your respirator so that you do not mistakenly use someone else’s respirator.
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1.0 OSHA STANDARD 1926.650(B) - 1926.652
SUBPART P - EXCAVATIONS

Company Safety Program



OCCUPATIONAL SAFETY AND HEALTH

PART 1

SUBPART P

Change 10

STANDARDS AND INTERPRETATIONS

SUBPART P—EXCAVATIONS

1926.650 Scope, application, and definitions
appheable to this subpart.

1926.651 General requirements.

1926.652 Requirements for protective sys-
tems.

Appendix A to Subpart P—3oil Classification
Appendix B Lo Subpart P—Sloping and Benching

Appendix C to Subpart P—&Timber Shoring for
Trenches

Appendix D to Subpart P—Aluminum Hydraulie
Shoring for Trenches

Appendix E to Subpart P—Alternatives to Timber
Shoring

Appendix F to Subpart P—Selection of Protective
Systems

Authority: Sec. 107, Contract Worker Hours
and Safety Standards Act (Construction Safety
Act) (40 U.8.C. 333); Secs. 4, 6, 8, Occupational
Safety and Health Act of 1970 (29 U.S5.C. 653, 655,
657); Secretary of Labor's Order No. 12-71 (36 FR
8754), 8-76 (41 FR 25059), or 9-83 (48 FR 35736),
as applicable, and 29 CFR part 1911.
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1926.650—SCOPE, APPLICATION, AND DEFINITIONS
APPLICABLE TO THIS SUBPART.

{a) Scope and application. This subpart applies to
all open excavations made in the earth’s surface.
Exeavations are defined to include trenches.

{(b) Definitions applicable to this subpart.

Accepted engineering practices means those
requirements which are compatible with standards
of practice required by a registered professional
engineer.

Aluminum Hydraulic Shoring means a pre-engi-
neered shoring system comprised of aluminum
hydraulic cylinders (crossbraces) used in conjunc-
tion with vertical rails (uprights) or horizontal rails
{walers). Such system is designed, specifically to
support the sidewalls of an excavation and prevent
cave-ing.

Beli-bottom pier hote means a type of shaft or
footing excavation, the bottom of which is made
larger than the cross section above to form a
belled shape.

Benching (Benching system) means a method of

protecting employees from cave-ins by excavating
the sides of an excavation to form one or a series

1926.650(b)
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of horizontal levels or sleps, usually with vertical
or near-vertical surfaces between levels,

Cave-in means the separation of a mass of so0il or
rock material from the side of an excavation, or
the loss of soil from under a trench shield or sup-
port system, and its sudden movement into the
excavation, either by falling or sliding, in sufficient
quantity so that it could entrap, bury, or other-
wise injure and immobilize a person.

Competent person means one who is capable of
identifying existing and predictable hazards in the
surroundings, or working conditions which are
unsanitary, hazardous, or dangerous to employees,
and who has authorization to take prompt correc-
tive measures to eliminate them.

Cross braces mean the horizontal members of a
shoring system installed perpendicular to the sides
of the excavation, the ends of which bear against
either uprights or wales,

Excavation meahs any man-made cut, cavity,
trench, or depression in an earth surface, formed
by earth removal.
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Faces or sides means the vertical or inclined
earth =urfaces formed az a result of exeavation
wink.

Failure ineans the breakage, displacement, or
permanent deformation of a struetural member or
connection =0 as 1o reduce its structural integrity
and its supportive capabilities.

Hozardous atmosphere means an atomosphere
which by reason of being explosive, flammable,
pulzonous, comrosive, oxidizing, wrritating, oxvgen
deficienl, toxic, or otherwise harmful, may cause
death, illness, or inpnry.

Kickout means the accidental release or failure of
a ¢ross brace.

Protective system means a2 method of protecting
employees from cave-ing, from material that could
fatt or roll from an execavation face or into an
excavation, or from the collapse of adjacent strue-
tures. Protective systems include support sys-
tems, stoping and benching systems, shield
systems, and other systems that provide the nec-
essary protection.

Ramp means an inclined watking or working sur-
face that is used to gain access to one point from
another, and is constructed from earth or from
structural matenals such as steel or wood.

Registered Professional Engineer means a person
who is registered as a professional engineer in the
state where the work is to be performed.
However, a professional engineer, registered in
any state is deemed to be a “registered profes-
sional engineer” within the meaning of this stand-
ard when approving designs for “manufactured
protective systems” or “tabulated data” to be used
in interstate commerce.

Sheeting means the members of a shoring sys-
tem that retain the earth in position and in turn
are supporied by other members of the shoring
system.

Shield (Shield system) means a structure that is
able to withstand the forces imposed on it by a
cave-in and thereby protect employees within the
structures. Sheilds can be permanent structures or
can be designed to be portable and moved along as
work progresses. Additionally, shields ean be
etther premanufactured or job-built in accordance
with § 1926.652(c)(3) or {c}{4). Shields used in
trenches are usually referred to as “trench boxes”
or “trench shields.”
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Shoring (Shoring svstem) means a structure such
as a meltal hydraulic, mechanieal or timber shoring
system that supports the sides of an excavation
and which is designed to prevent cave-ins.

Sides. See “Faces.”

Sloping (Sloping system) means a method of pro-
tecting employees from cave-ins by excavating to
form sides of an excavation that are inclined away
from the excavation so as to prevent cave-ins. The
angle of incline required to prevent a cave-in
varies with differences in such factors as the soil
type. environmental conditions of exposure, and
application of surcharge loads.

Stable rock means natural solid mineral material
that can be excavated with vertical sides and will
remain intact while exposed. Unstable rock is con-
sidered Lo be stable when the rock material on the
side or sides of the excavation is secured against
caving-in or movement by rock bolts or by another
protective system that has been designed by a reg-
istered professional engineer.

Structural ramp means a ramp built of steel or
wood, usually used for vehicle access. Ramps
made of soil or rock are not considered structural
ramps.

Support system means a structure such as under-
pinning, bracing, or shoring, which provides sup-
port to an adjacent structure, underground
installation, or the sides of an excavation.

Tabulated daota means tables and charts ap-
proved by a registered professional engineer and
used to design and construct a protective system.

Trench (Trench excavation) means a narrow
excavation (in relation to its length) made below
the surface of the ground. In general, the depth is
greater than the width, but the width of a trench
(measured at the bottom) is not greater than 15
feet (4.6 m). If forms or other structures are
installed or construeted in an excavation so as to
reduce the dimension measured from the forms or
structure to the side of the excavation to 15 feet
(4.6 m) or less {measured at the bottom of the
excavation), the excavation is also considered to be
a trench.

Trench box. See “Shield.”
Trench shield. See “Shield.”

1926.650(b)
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Uprights means the vertical members of a trench
shoring =vstem placed in contact with the earth
and usnally positioned so that individual members
do not contact each other. Uprights placed so that
mdividual members are closely spaced, in contact
with or interconnected to each other, are often
called “sheeting ”

Wales means horizontal members of a shoring
system placed paratlel to the excavation face
whose sides bear against the vertical members of
the shoring system or earth.

1926.651—GENERAL REQUIREMENTS

1926.651(¢)

(a) Surface encumbrances. All surface en-
cumbrances that are located so as to create a haz-
ard to employees shall be removed or supported,
as necessary. to safeguard emplovees.

(b) Underground installations.

(1) The estimated location of utility installations,
such as sewer, Lelephone, fuel. electric, water
lines, o1 any other underground installations
that reasonably may be expected (o be encoun-
tered during excavation work, shall be deter-
mined ptior to opening an excavation.

(2) Utility companies or owners shall be con-
tacted within established or customary loeal
response times, advised of the propesed work,
and asked to establish the lucation of the utility
underground installations prior to the start of
actual excavation. When utility companies or
owners cannot respond to a request to locate
underground utility installations within 24 hours
(unless a longer period is required by state or
local law), or cannot establish the exact location
of these installations, the employer may pro-
ceed, provided the employer does so with cau-
tion, and provided detection equipment or other
acceptable means to locate utility installations
are used.

(3) When excavation operations approach the
estimated location of underground installations,
the exact location of the installations shall be
determined by safe and acceptable means.

(4) While the excavation is open, underground
installations shall be protected, supported or
removed as necessary to safeguard employees.
{c) Access and egress.

(1) Structural ramps.

{i) Structural ramps that are used solely by
employees as a means of access or egress from

182

excavations shall be designed by a competent
person. Struetural ramps used for aceess or
egress of equipment shall be designed by a
competent person qualified in structural
design, and shall be constructed in accordance
with the design,

(i) Ramps and runwayvs eonstructed of two or
more structural members shall have the strue-
tural members connected together to prevent
displacement.

(iii) Structural members used for ramps and
runways shall be of uniform thickness.

{iv) Cleats or other appropriate means used to
connect runway struetural members shall be
attached to the bottom of the runway or shall
be attached in a manner to prevent tripping.

(v) Structural ramps used in lien of steps shall
be provided with cleats or other surface treat-
ments on the top surface to prevent slipping.

(2) Means of egress from trench excavations. A
stairway, ladder, ramp or other safe means of
egress shall be located in trench excavations
that are 4 feet (1.22 m) or more in depth so as to
require no more than 25 feet (7.62 m) of lateral
travel for employees.

{d) Exposure to vehicular traffic.’ Employees
exposed to public vehicular traffic shall be
provided with, and shall wear, warning vests or
other suitable garments marked with or made of
reflectorized or high-visibility material.

(e) Exposure to falling loads. No employee shall be
permitted underneath loads handled by lifting or
digging equipment. Employees shall be required
to stand away from any vehicle being loaded or
unloaded to avoid being struck by any spillage or
falling materials. Operators may remain in the
cabs of vehicles being loaded or unloaded when the
vehicles are equipped, in accordance with
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§ 1926.601(bX6), to provide adequate protection
for the operator during loading and unloading
operations.

(f} Warning system for mobile equipment. When
mobile equipment 1z operated ad)acent to an
excavation, or when such equipment is required to
approach the edge of an excavation, and the opera-
tor does not have a clear and direct view of the
edge of the excavation, a warning system shall be
utilized such as barricades, hand or mechanical sig-
nals, or stop logs. If possible, the grade should be
away from the excavation.

{g) Hazardous atmospheres.

(1) Testing and Controls. In addition to the
requirements set forth in subparts D and E of
this part (29 CFR 1926.50-1926.107) to prevent
exposure to harmful levels of atmospheric con-
taminants and to assure aceeptable atmospherie
conditions, the following requirements shall

apply:

{i) Where oxygen deficiency (atmospheres
containing less than 19.5 percent oxygen) or a
hazardous atmosphere exists or could reason-
ably be expected to exist, such as in excava-
tions in landNll areas or excavations in areas
where hazardous substances are stored
nearby, the atmospheres in the excavation
shall be tested before employees enter
excavabtions greater than 4 feet (1.22 m) in
depth.

{ii) Adequate precautions shall be taken to
prevent employee exposure to atmospheres
containing less than 19.5 percent oxygen and
other hazardous atmospheres. These precau-
tions include providing proper respiratory
protection or ventilation in accordance with
subparts D and E of this part respectively.

(ii)} Adequate precaution shall be taken such
as providing ventilation, to prevent employee
exposure to an atmosphere containing a con-
centration of a flammable gas in excess of 20
percent of the lower {lammable limit of the
gas.

(iv} When controls are used that are intended
to reduce the level of atmospheric contami-
nants to acceptable levels, testing shall be
conducted as often as necessary to ensure that
the atmosphere remains safe.
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(2} Emergency rescue equipment.

(i) Emergency rescuc equipment. such as
breathing apparatus, a safety harness and
line. or a basket streteher, shall be readilv
available where hazardous atmospheric condi-
Lions exist or may reasonably be expected to
develop during work in an excavation. This
equipment shall be attended when in use.

(ii) Emplovees entering bell-bottom pier
holes, or other similar deep and confined foot-
ing excavations, shall wear 2 harness with a
life-line securely attached to it. The lifeline
shall be separate from any line used to handle
materials, and shall be individually atiended
at all times while the emplovee wearing the
fifeline is in the excavation.

(h) Protection from hazards associated with
water accumvulation,

(1) Employees shall not work in excavations in
which there is accumulated water, or in excava-
tions in which water is accumulating unless ade-
quate precautions have been taken to protect
employees against the hazards posed by water
accumulation. The precautions necessary to pro-
tect employees adequately vary with each situa-
tion, but could include special support or shield
systems to protect from cave-ins, water removal
to control th& level of accumulating water, or
use of a safety harness and lifeline.

(2) If water is controlled or prevented from
accumulating by the use of water removal equip-
ment, the water removal equipment and opera-
tions shall be monitored by a competent person
to ensure proper operation.

_(3) If excavation work interrupls the natural
drainage of surface water (such as streams),
diversion ditches, dikes, or other suitable means
shall be used to prevent surface water from
entering the excavation and to provide adequate
drainage of the area adjacent to the excavation.
Exeavations subject to runoff from heavy rains
will require an inspection by a competent person
and compliance with paragraphs (h)1) and (h)2)
of this section.

(i} Stability of adjacent structures.

{1) Where the stability of adjoining buildings,
walls, or other structures is endangered by
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excavation operations, support systems such as
shortng, bracing. or underpinning shall be
provided 1o ensure the stabihty of such strue-
tures for the protection of employees.

(2} Excavation below the level of the base or
fooling of any foundation or retaining wall that
could be reasonably expected to pose a hazard to
employees shall not be permitted except when:

{i) A support system, such as underpinning, is
provided to ensure the safety of employees
and the stability of the structure; or

(ii) The excavation is in stable rock: or

{iii) A registered professional engineer has
approved the determination that the structure
is sufficiently removed from the excavation so
as to be unaffected by the excavation activity;
or

{iv) A registered professional engineer has
approved the determination that such excava-
tion work will not pose a hazard to employees.

{3} Sidewalks, pavements, and appurtenant
structure shall not be undermined unless a sup-
port system or another method of protection is
provided to protect employees from the possible
collapse of such structures,

(i) Protection of employees from loose rock or
soil.

(1) Adequate protection shall be provided to
protect employees from loose rock or soil that
could pose a hazard by falling or rolling from an
excavation face. Such protection shall consist of
scaling to remove loose material; installation of
protective barricades at intervals as necessary
on the face to stop and contain falling material;
or other means that provide equivalent protec-
tion.

(2) Employees shall be protected from exca-
vated or other materials or equipment that could

pose a hazard by falling or relling into excava-
tions. Protection shall be provided by placing
anit Keeping sueh materials or equipment at
teast 2 feet (.61 m) from the edge of excavations.
or by the use of retaining devices that are suffi-
cient Lo prevent materials or equipment from
falling or rolling into excavations, or by a com-
bination of both if necessary.

(k) Inspections.

(1) Daily inspections of exeavations, the adja-
cent aveas, and protective syvstems shall be
made by a competent person for evidence of a
situation that could result in possible cave-ins,
indications of failure of protective systems, haz-
ardous atmospheres, or other hazardous condi-
tions. An inspection shall be conducted by the
ecompelent person prior to the start of work and
as needed throughout the shift. Inspections shall
also be made after every rainstorm or other haz-
ard increasing occurrence. These inspections are
only required when employee exposure can be
reasonably anticipated.

{2) Where the competent person finds evidence
of a situation that could result in a possible cave-
in, indications of failure of protective systems,
hazardous atmospheres, or other hazardous con-
ditions, exposed employees shall be removed
from the hazardaqus area until the necessary pre-
cautions have been taken to ensure their safety.

(1) Fall protection.

(1) Where employees or equipment are required
or permitted to eross over excavations, waik-
ways or bridges with standard guardrails shall
be provided.

(2) Adequate barrier physical proteection shall be
provided at all remotely located excavations. All
wells, pits, shafts, ete., shall be barricaded or
covered. Upon completion of exploration and
similar operations, temporary wells, pits, shafts,
etc., shall be backfilled.

1926.652—REQUIREMENTS FOR PROTECTIVE SYSTEMS

{a) Protection of employees in excavations.

(1} Each employee in an excavation shall be pro-
tected from cave-ins by an adequate protective

1926.652(a)1 i)
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system designed in accordance with paragraph
(b) or (c) of this section except when:

{i) Excavations are made entirely in stable
reck; or
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(ii) Excavations are less than 5 feet (1.52m) in
depth and examination of the ground by a
competent person provides no indication of a
potential cave-in.

affect the selection of a sloping or benching
svstem drawn from such data;

(b) ldentification of the limits of use of the
data, to include the magnitude and config-
{2) Protective systems shall have the capacity to uration of slopes determined to be safe:
resist without failure all loads that are intended
or could reasonably be expected to be applied or

transmitted to the system.

(¢) Explanatory information as mav be nec-
essary to aid the user in making a correct
selection of a protective system from the
(b} Design of sloping and benching systems. The data.

slopes and configurations of sloping and benching
systems shalt be selected and constructed by the
emplover or his designee and shall be in aceord-
ance with the requirements of paragraph (b)1); or,
in the alternative. paragraph (b)}2). or, in the
alternative, paragraph (b}3), or, in the alterna-
tive, paragraph (b)(1), as follows:

(iii) At least one copy of the tabulated data
which identifies the registered professional
engineer who approved the data, shall be
maintained at the jobsite during construction
of the protective system. After that time the

(1) Option {1)—AHowable configurations and
slopes.

(i} Excavations shali be sloped at an angle not
steeper than one and one-half horizontal to
one vertical (34 degrees measured from the
horizontal), unless the employer uses one of
the other uptions listed below.

(i1} Slopes specified in paragraph (b)(1)i) of
this section, shall be excavated to form config-
urations that are in accordance with the slopes
shown for Type C soil in Appendix B to this
subpart.

{2} Option (2)—Determination of slopes and con-
figurations using Appendices A and B. Maximum
allowable slopes, and allowable configurations
for sloping and benching systems, shall be deter-
mined in accordance with the conditions and
requirements set forth in appendices A and B to
this subpart.

{3} Option {3)—Designs using other tabulated
data.

{i) Designs of sloping or benching systems
shall be selected from and be in acecordance
with tabulated data, such as tables and charts.

(i) The tabulated data shall be in written form

data may be stored off the jobsite, but a copy
of the data shall be made available to the Sec-
retary upoh request.

{4) Option (4})—Design by o registered profes-
sional engineer.

(i) Sloping and benching systems not utilizing
Option (1) or Option (Z) or Option (3) under
paragraph (b) of this section shall be approved
by a registered professional engineer.

(ii) Designs shall be in written form and shall
include at least the following:

(a) The magnitude of the slopes that were
determined to be safe for the particular
project;

(b) The configurations that were deter-
mined to be safe for the particular project;
and

{c) The identity of the registered profes-
sional engineer approving the design.

(iii) At least one copy of the design shall be
maintained at the jobsite while the slope is
being constructed. After that time the design
need not be at the jobsite, but a copy shall be
made available to the Secretary upon reguest.

and shall include all of the following: {c) Design of support systems, shield systems, and
other protective systems. Designs of support sys-

(a) ldentification of the parameters that  tems shield systems, and other protective systems

Change 10 185 1926.652(¢)



1926.632(c)

OCCUPATIONAL SAFETY AND HEALTH

STANDARDS AND INTERPRETATIONS

shall be selected and constructed by the employer
or his clesignee and shall be in accordance with the
requirements of paragraph (c)(1); or, in the alter-
native, paragraph (e}2); or, in the alternative,
paragraph (eX3); or, in the alternative, paragraph
(¢)(4) as follows:

(1) Option {1)—Designs using appendices A, C
and D. Designs for timber shoring in trenches
shall be determined in accordance with the con-
ditions and requirements set forth in appendices
A and C to this subpart. Designs for aluminum
hydraulic shoring shall be in accordance with
paragraph (c)(2) of this section, but if manufac-
turer’'s tabulated data cannot be utilized, designs
shall be in aceordance with appendix D.

{2) Option {2)—Designs Using Manufacturer's Tab-
ulated Data.

(}) Design of support systems, shield systems,
or other protective systems that are drawn
from manufacturer’s tabulated data shall be in
accordance with all specifications, recommen-
dations, and limitations issued or made by the
manufacturer.

(it) Deviation from the specifications, recom-
mendations, and limitations issued or made by
the manufacturer shall only be allowed after
the manufacturer issues specific written
approval.

{iii) Manufacturer’s specifications, recommen-
dations, and limitations, and manufacturer’s
approval to deviate from the specifications,
recommendations, and limitations shall be in
written form at the jobsite during con-
struction of the protective system. After that
time this data may be stored off the jobsite,
but a copy shall be made available to the See-
retary upon request.

(3) Option {3)—Designs using other tabulated
data.

(i) Designs of support systems, shield sys-
tems, or other protective systems shall be
seleeted from and be in accordance with tabu-
lated data, such as tables and charts.

{ii) The tabulated data shali be in written form
and include all of the following:

1926.652(dX(2)

ta) ldentification of the parameters that
affect the selection of a protective system
drawn from such data:

(b} identification of the limits of use of the
data;

(¢) Explanatory information as may be nec-
essary Lo ald the user in making a correct
selection of a protective system from the
data.

{iii} At least one copy of the tabulated data,
which identifies the registered professional
engineer who approved the data, shall be
maintained at the jobsite during construction
of the protective system. Afler that time the
data may be stored off the johsite, but a copy
of the data shall be made available to the Sec-
retary upon request.

(4) Option (4)—Design by a registered profes-
sional engineer.

{i} Support systems, shield systems, and other
protective systems not utilizing Option 1,
Option 2 or Option 3, above, shall be approved
by a registered professional engineer.

{ii} Designs shdll be in written form and shall
include the following:

{a) A plan indicating the sizes, types, and
configurations of the materials to be used in
the protective system; and

(b) The identity of the registered profes-
sional engineer approving the design.

(iii) At least one copy of the design shall be
maintained at the jobsite during construction
of the protective system. After that time, the
design may be stored off the jobsite, but a
copy of the design shall be made available to
the Secretary upon request.

(d) Materials and equipment.

{1} Materials and equipment used for protective
systems shall be {ree from damage or defects
that might impair their proper function.

(2) Manufactured materials and equipment used
for protective systems shall be used and main-
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tained in 3 manner that is conststent with the
recommendations of the manufacturer. and in a
manner that will prevent emplovee exposure 1o
hazards.

{3) When material or equipment that 15 used for
protective svstems 1= damaged. a competent
person shall examine the malerial or equipment
and evaluate its smiability for continued use. If
the competenl person cannot assure the material
or equipment is able to support the intended
joads or 15 otherwise suitable for safe use, then
such material or equipment shall be removed
from service. and shall be evaluated and
approved by a registered professional engineer
before being returned to service.

{e)} Installation and removal of support.
{1) General.

(i) Members of support systems shall be
securely connected together to prevent slid-
ing, falling, kickouts, or other predictable
failure.

{(#) Support systems shall be installed and
removed in a manner that protects employees
from cave-ins, structural collapses, or from
being struck by members of the support sys-
tem.

{iii} Individual members of support systems
shall not be subjected to loads exceeding those
which those members were desighed to with-
stand.

{iv) Before temporary removal of individual
members begins, additional precautions shall
be taken to ensure the safety of employees,
such as installing other structural members to
carry the loads imposed on the support sys-
tem.

(v} Removal shall begin at, and progress from,
the bottom of the excavation. Members shall
be released slowly so as to note any indication
of possible failure of the remaining members
of the structure or possible cave-in of the
sides of the excavation.

(vi) Backfilling shall progress together with
the removal of support systems from excava-
tions.

STANDARDS AND INTERPRETATIONS

(2} Additional requirements for support systems
for trench excovations.

(i} Exeavation of material to a level no greater
than 2 feet (.61 m) helow the bottom of the
members of a support svstem shall be permit-
Led, but only if the system is designed to
resist the forces calculated for the full depth
of the trench, and there are no indications
while the trench is open of a possible luss of
soil from behind or below the bottom of the
support svstem.

(it} Installation of a support system shall be
closely coordinated with the excavation of
trenches.

{f} Sloping and benching systems. Employees shall
not be permittec to work on the faces of sloped ov
henched excavations at levels above other
employees except when emplovees at the lower
levels are adequately protected from the hazard of
falling, rolling, or sliding material or equipment.

{g) Shield systems.
(1) General.

(i) Shield systems shall not be subjected to

loads exceeding those which the system was

designed to withstand.

{ii) Shields shall be installed in a2 manner to
. restrict lateral or other hazardous movement

of the shield in the event of the application of

sudden lateral loads.

(iii) Employees shall be protected from the
hazard of cave-ins when entering or exiting
the areas protected by shields.

{iv) Employees shall not be allowed in shields
when shields are being installed, removed, or
moved vertically.

{2) Additiona! requirement for shield systems used
in trench excavations. Excavations of earth mate-
rial to a level not greater than 2 feet (.61 m)}
below the bottom of a shield shall be permitted.
but only if the shield is designed to vesist the
forces calculated for the full depth of the trench,
and there are no indications while the trench is
open of a possible loss of soi1l from behind or
below the bottom of the shield.
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Appendix A to Subpart P

Soil Classification

Ga) Scope and applicalion—(1} Seap. This appendix
deseribes a method of classifving soil and rock depmsits
based on sile and environmental conditions. and un the
structure and composition of the earth depusit:. The appen-
dix containg definitions, sets forth requirements. ansd
deseribes acceptable visual and manual tests finr use in clas-
sifving soils. '

(2) Application. Thiz appendix applies when a sloping or
benching system is designed in accordance with the require.
ments set forth in § 1926 652(bN2) as a methwl of protection
for employees from cave-ins. This appendix also applies
when timber shoring for excavations is designed as a method
of protection frem cave-ing in accordance with appendix C 1o
snbpart P of part 1926, and when aluminum hydraclic shor-
ing iz designed in accordance with appendix D). This Appen
dix also applies il other protective systems are designed and
selected for use from data prepared in accordance with the
requirements set forth in § 1926.652(c). and the use of the
data is predicated on the use of the soil classification svstem
set forth in this appendix.

(b} Pefinitions. The definitions and examples given below
are based on. in whele or in part. the following. American
Society for Testing Materials (ASTM) Standards Deal-x3
and D2488: The Unified Soils Classification System. The
U.S. Department of Agriculture ¢USDA)Y Textural Classi-
fication Scheme: and The Nationat Bureau of Standards
Report B55-121.

Cemented soil means a so0il in which the particles are held
together by a chemical agent. such as calcium carbonate.
such that a hand-size sample cannot be erushed into powder
or individual s0i partictes by finger pressure.

Cohesive soil means clay (fine grained soil). or so0il with a

high clay content, which has cohesive strength. Cuhesive soil |

does not crumble, can be excavated with vertical sideslopes,
and is plastic when moist. Cohesive soif is hard to break up
when dry, and exhibits significant cohesion when sub-
merged. Cohesive soils include elayey silt, sandy clay, stity
clay, clay and organic clay.

Dry soil means soil that does not exhibit visible signs of
moisture content.

Fissured means a soil material that has a tendency to
break along definite planes of fracture with [ittle resistance,
or a material that exhibits open cracks, such as tension
cracks, in an exposed surface:

Granular seil means gravel, sand, or silt, (coarse grained
soil) with little or no clay content. Granular soil has no cohe-
sive strength. Some moist granular soils exhibit apparent
cohesion. Granular soil cannot be molded when moist and
crumbles easily when dry.

Layered system means twe or more distinetiy different
soit or rock types arranged in layers, Micaceous seams or
weakened planes in rock or shale are considered layered.

Moist s0i means 2 condition in which a seil looks and feels
damp. Moist cohesive soil can easily be shaped into a ball
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and ralled into small diameter threads tefore crumbling,
Muist granular soi) that containg some coliesive material will
exhibit siens of cohesion between particles.

Plastic means a property of a sol which allows the zoil to
be deformed or molded without cracking or appreciable vol-
ame changre.

Saturated soil means a soit in which the vords are filled
with witer. Saturation does not require flow. Saturation, or
near saluration. is necessary for the proper use of instry-
ments such as a pocket penetrometer or sheer vanc,

Suil classification system means, for the purpose of this
subpart. a methed of eategorizing soil and rock deposits in z
hierarchy of Stable Rock, Type A, Type B, and Tyvpe C. in
decreasing order of stability. The categories are determined
based on an analysis of the properties and performance
charactenistics of the deposits and the environmental condi-
tions of exposure.

Stable rock means ratural solid mineral matter that can
be excavated with vertical sides and remain imtact while
exposed.

Submerged soil means soil which is underwater or is free
seeping.

Type A means cohesive soils with an unconfined compres.
sive strength of 1.3 ton per square foot (10 (144 kPa) or
ercater. Examples of cohesive soils are: clav, silty clay.
sandy clay. ¢lay loam and. in some cases, silty clay loam and
sandy clay loam. Cemented soils such as caliche and hardpan
are also considered Tvpe A. However. no soil 1= TFype Af:

(i} The so0il is fissured: or

i) The soil is subject to vibration from heavy traffic, pile
dreving. or similar effects; or

(iit) The soil has been previously disturbed. or

(iv) The soil is part of a sloped, lavered svatem where the
layers dip into the excavation on a slope of four horizontal to
one vertical (1H:1V) or greater: or

(v} The material is subject to other factors that would
require it to be classified as a less stable material.

Type B ‘means:

(i} Cohesive seil with an unconfined compressive strength
greater than 0.5 tsf (48 kPa) but less than 1.5 tsf (144 kPay;
or

(i) Granular cohesionless soils including: angular gravel
(similar to crushed roek), silt, silt loam, sandy loam and, in
some cases, silty clay loam and sandy clay loam.

(iit) Previously disturbed soils except thuse which would
otherwise be classed as Type C soil.

(iv) Soil that meets the unconfined compressive strength
ar cementation requirements for Type A, but is fissured or
subject to vibration: or

(v} Dry rock that is not stable; or
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tvi} Material that 1z part of a sioped, layered system
where the lavers dip into the excavation on a slope lesz steep
than four horizontal to one vertical (JH: IV} but only if the
matertal would otherwise be classified as Tyvpe B.

Type C meuns:

(i) Cohesive soil with an unconfined compressive strength
of (L5 taf {48 kPai or less; or

(ii) Granuiar soils including gravel, sand, and toamy sand:
or

{iii) Submerged soil or soil from which water is freely
seeping; or

{iv) Submerged rock that is not stable, or

{v) Matertal in a sloped, lavered svstem where the lavers
dip into the excavation or a slope of four horizontal to one
vertical {(4H:1V) or steeper,

Unconfined compressive strenglh means the load per
unit area at which a soil will fail in compression. [t can be
determined by laboratory testing, or estimated in the field
using a pocket penetrometer, by thumb penetration tests,
and other methods.

Wel soil means soil that contains significantly more mois-
ture than moist soil, but in such a range of values that cohe-
sive material will slump or begin to flow when vibrated.
Granular material that would exhibit cohesive properties
when moist will Jose those cohesive properties when wet.

{¢) Requirements—(1} Classification of seil and rock
deposits. Each soil and rock deposit shali be classified by a
competent person as Stable Rock, Type A, Type B, or Type
C in accordance with the definitions set forth in paragraph
(b) of this appendix.

(2) Basis of classification. The classification of the
deposits shall be made based on the results of at least one
visual and at least ene manual analysis. Such analyses shall
be conducted by a competent person using tests described in
paragraph (d) below, or in other recognized methods of soil
classification and testing such as those adopted by the Amer-
ican Society for Testing Materials, or the U.S. Department
of Agriculture textural classification system.

(3) Visual and manual analyses. The visual and manual
analyses, such as those noted as being acceptable in para-
graph (d) of this appendix, shall be designed and conducted
to provide sufficient quantitative and qualitative information
as may be necessary to identify properly the properties, fac-
tors, and ceonditions affecting the elassification of the
depasits.

{4) Layered systems. In a layered system, the system
shall be classified in accordance with its weakest layer.
However, each layer may be classified individually where a
more stable layer lies under a less stable layer.

(5) Reclassification. If, after classifying a deposit, the
properties, factors, or conditions affecting its classification
change in any way, the changes shall be evaluated by a com-
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petent persor. Fhe deposit shall be reclassified 2 necessary
to reflect the changed circumstances, )

(d} Acceptable visual and manual tests.—11) Visual
tests. Visual analysis is conducted to determine qualitative
information regarding the excavation site in general, the soil
adjacent 1o the excavation, the soil forming the sides of the
open excavation, and the soil taken as samples from exca-
vated matenal.

(i} Observe samples of zoil that are excavated and soil in
the sides of the excavation. Estimate the range of particle
sizes and the relative amounts of the particle sizes. Soil that
15 primarily composed of fine-grained materid! is cohesive
material. Soil composed primarily of coarse-grained sand or
gravel is granular material.

(it) Obzerve =oil a3 it 1z excavated. Soil that remains in
clumps when excavated is cohesive. Soil that breaks up
easily and does not stay in clumps iz granular.

(iii) Observe the side of the opened excavation and the
surface area adjacent to the excavation. Crack-like openings
such as tension cracks could indicate fissured material. If
chunks of s0il spall off a vertical side. the soil could be fia-
sured. Small spalls are evidence of moving ground and are
indication: of potentially hazardous situations.

(iv) Observe the area adjacent to the excavation and the
excavation itself for evidence of existing utility and other
underground structures. and to identify previously dis-
turbed soil.

(v) Qbserve the opened side of the excavation to identify
layered systems. Examine lavered systems to identily if the
layers slope toward the excavation. Estimate the degree of
siope of the lavers.

{(vi} Observe the area adjacent to the excavation and the
sides of the opened excavalion for evidence of surface water,
water seeping from the sides of the excavation, or the loca-
tion of the level of the water table.

(vii} Observe the area adjacent to the excavation and the
area within the execavation for sources of vibratien that may
affect the stability of the excavation face.

(2) Manual tests. Manual analysis of soil samples is con-
ducted 1o determine quantitative as well as gualitative proper-
ties of soil and to provide more information in order to classify
soil properly.

(i) Plasticity. Mold a moist or wet sample of soil into a ball
and attempt to roll it into threads as thin as %-inch in diameter.
Cohesive material can be successfully relled into threads with-
out crumbling. For example, if at least a twe inch (50 mm}
length of %-inch thread can be held on one end without tearing,
the soil is cohesive.

(ii) Dry strength. If the sail 13 dry and crumbles on its own
or with moderate pressure into individual grains or fine
powder, it is granular (any combination of gravel, sand, or silt).
If the s0il is dry and falls into clumps whieh break up into
smaller clumps, but the smaller clumps can only be broken up
with difficulty. it may be clay in any combination with gravel,
sand or silt. If the dry soil breaks into clumps which do not
break up into small clumps and which can only be broken with
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diftcolty . and there 5 no vizual indication the soil is fissored,
the soil may he conzidered untissured.

tiit) Thumb penetration. The thumb penetration test can be
used ta estimate the anconfineat compressive strength of cohe-
sive sords. ¢ This test iz based on the thumb penelration test
described in American Society for Testing and Materials
(ASTM) Standard designation D2485—~Standard Recom.
mended Practice for Descriphion of Soils (Visual—Manual Pro-
cedure),”™ Type A soils with an vnconfined compressive
strength of £.5 t=f can be readily indented by the thumb:
however, they can he penetrated by the thumb only with very
great effort. Type C soils with an unconfined compressive
strength of 0.5 Lsf can be easily penetrated several inches by
the thumb, and can be molded by light finger pressure. This
test should be conducted on an undisturbed soit sample. such as
a large clump of spoil, az soon as praclicable after excavation Lo
keep to a minimum the effects of exposure to drving influences.
If the excavation is later exposed to wetting influences (rain,
flooding), the classification of the :0il musl be changed accord-
ingly.

(iv) Other strength tests. Estimates of unconfined compies-
sive strength of soils can also be obtained by use of a pocket
penetrometer or by using a hand-operated shearvane.

(+) Drying test. The basic purpoze of Lthe drying test is o dif-
ferentiate between cohesive material with fissures. unfizsured
cohesive material, and granular material. The procedure for the
drying test invelves dryving a sample of soil that is approx-
imately one inch thick (2.54 em) and six inches (15.24 cm) in
diameter until it is thoroughly dryv:

(A} If the sample develops cracks as it dries, significant fis-
sures are indicated.

{B) Samples that dry without cracking are to be broken by
hand. If considerable force is necessary to break a sample, the
soil has significant cohesive material content. The soil can be
classified as a unfissured cohesive material and the unconfined
compressive strength should be determined.

(C) If a sample breaks easily by hand, it is either a fissured
cohesive material or a granular material. To distinguish
between the two, pulverize the dried clumps of the sample by
hand or by stepping on them. Ef the clumps do not pulverize
easily, the material is cohesive with fissures. If they pulverize
easily inte very small fragments, the material is granular.

Appendix B to Subpart P

Sloping and Benching

(a) Scope and application. This appendix contains specifica-
tions for sloping and benching when used as methods of pro-
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tecting emplovees working in excavations from cave ins, The
requirements of this appendix apply when the design of sloping
and benching protective svstems is to be performed in accord-
ance with the requirements set forth in § 1926.632(bN2).

h) Definitions.

Actual slope means the slope to which an excavation face is
excavaled.

Distress means that the soil is in a condition where a eave-in
15 iImminent or is likely to occur. Distress is evidenced by such
phenomena as the development of fizssures in the face of or
adjacent Lo an open excavation; the subsidence of the edge of an
excavation; the slumping of material from the lace or Lhe bulg-
g o heaving of material from the bottom of an excavation;
the spalling of material from the face of an exeavation; and rav-
efling, i.e.. small amounts of material such as pebbles or little
clumps of material suddenly separating from the face of an
excavation and trickling or rolling down into the excavation.

Maximum allowable slope means the steepest incline of an
excavation face that is acceptable for the most favorable sile
conditions as protection against cave-ins, and is expressed as
the ratio of horizontal distance to vertical rise (H:V).

Short term exposure means a period af time less than or
equal to 24 hours that an excavation is open.
q p

{c) Reqguirements—(1) Soil classification. Soil and rock
deposits shall be classified in accordance with appendix A to
subpart P of part 1926.

(2) Maximum allowable slope. The maximum allowable
slope for a soil or rock deposit shatl be determined from Table
B-1 of this appendix.

(3) Actual stope. (i)sThe actual slope shall not be steeper
than the maximum altowable slope.

(i) The actual slope shalf be less steep than the maximum
allowable slope, when there are signs of distress. If that situa-
tion occurs, the slope shall be cut back to an actual slope which
is at least ' horizontal to one vertical (*H:1V) less steep than
the maximum allowable slope.

{iti) When surcharge loads from stored material or equip-
ment, operaling equipment, or traffic are present. a competent
person shall determine the degree to which the actual slope
must be reduced below the maximum allowable slope, and shall
assure that such reduction is achieved. Surcharge loads from
adjacent structures shall be evaluated in aceordance with
§ 1926.651(i).

(1) Configurations. Configurations of sloping and benching
systems shall be in accordance with Figure B-1.
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TABLE B-1
MAXIMUM ALLOWABLE SLOPES

SOIL OR ROCK TYPE MAXIMUM ALLOWABLE SLOPES(H:\'}[”
FOREXCAVATIONSLESS THAN 20FEET
prep {31

STABLE ROCK VERTICAL (907

TYPE A (2] 3/4:1 (53°)

TYPE B 1:1 (45

TYPE C 1%:1 (34 )

NO _E_§:

Numbers shown in parentheses next to maximum allowable slopes are angles expressed in
degrees from the horizontal. Angles have been rounded off.

[
4

[+

A short-term maximum allowable slope of 1/2H:1V (63°) is allowed in
excavations in Type A soil that are 12 feet {3.67 m) or less in depth.
Short-term maximum allowable slopes for excavations greater than 12
feet (3.67 m) in depth shall be 3/&4H:1V (53°%).

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered
professional engineer,

Figure B,

Slope Configurations
{All slopes stated below are in the horizontal to vertical ratio}

B-1.1 Excavotions made in Type A soil.
1. All simple slope excavation 20 feet or less in depth shall bave a maximum allowsable slope of ¥a:1.

Simple Slope—General

Excep!lou Simple slope excavations which ere open 24 bours or less {short term) end which are 12 feet or less n deplh shall have &
maximum allowable slope of ¥:1.
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12' Max.
1
1/2
Simple Slope—Short Term
2, Al benched excavations 20 feet or less in depth she!l have a maximum allowsable slope of % to 1 and maximum bench dimensions as
follows:
A ‘
3/4
20°' Max
__/
A ’
A s
8! Max N ’
Sirple Bench *

20' Max. ‘ A 1
5 ’

Max. 7 3/4

4' Max. !

Multiple Bench

3. All excavations 5 feet or less in depth which have unsupported vertically sided lower portions shall have a maximum vertical side of

3% feet.
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Unsupported Vertically Sided Lower Porlion—Maximum 8 Feel in Depth

All excavetions more than B feet but not more than 12 feet in depth which unsupported vertically sided lower portiona ghall nave a
maximum aliowable slope of 1:1 and a maximum vertical side of 3% feet.

&

Unsupported Vertically Sided Lower Portion—Maximum 12 Feet in Depth

All excavalions 20 feet or less in depth which have vertically sided lower portions thal are supported or shielded shall have a ma<imum
allowable slope of %:1. The support or shield system must exlend at least 18 inches above the top of the vertical side.

Sypport ot _shield svstem

PRSI

_._.,? /4
18" Min.

Total height of vertical side

Suported or Shielded Vertically Sided Lower Portion
4. All other simple slope, compound slope, and vertically sided lower pertion excavations shall be in accordance with the othe. oplions
permitted under § 1926.852(bJ.
B-1.2 Excavations Made in Type B Soil
1. All simple stope excavations 20 feet or less in depth shall have a maximum sllowable slope-of 1-1.

Change 10 186.7 1926.652 Appendix B



1926.652 APPENDIX B OCCUPATIONAL SAFETY AND HEALTH

STANDARDS AND INTERPRETATIONS.

—

20" Max. \

Simple Slope

2. All benchad excavations 20 feet or less in depth shsll have a maximum ellowable slope of 1:1 and maximum bench dimensions as
follows:

This bench allowed in cohesive soil only.

20’

Single Bench

: This bench ~1lrwad in cohesive soil only
1 . rd
L z |

”
20" Max.

Multiple Bench

pth which have vertically sided lower portions shall be shielded o
All such excavations shall have a maximum allowable slope of 1:1.

*. All excavations 20 feet or less in de

r supported fo a.heighl at least 18
+ above the top of the vertical side. -
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Support or shield svstem

= CIS" Min.

Total height of vertical side

Vertically Sided Lower Portion
All ather sloped excavations shall be in accordance wilh the other options permitted in § 192€.652(b).
B-1.3 Excavations Made in Type C Soil

1. All simple slope excavations 20 Icel of leas in depth shall have a maximum aliowable slope of 1%:1.

Simple Slope
2, All uxcavations 20 feet or less in depth which have verlically sided lower portions shall be shielded or supported to & height at least 18
jnches above the top of the vertical side. All such excavations shall have a maximum allowable slope of 1%:1.

Support or spield system

2Q' Max. J/ - :I 1

18" Min.
Total height of vertical side

Vaerlical Sided Lower Porlion

Al ather sloped excavations shall be in accordance with the other options permitted in § 1926.652(b}
B-1.4 Excavations Made in Layered Soils
1. All excavatinos 20 feet or Yess in depth made in lavered soils shall have @ maximum allowable slope for each layer as set I'orlh below.
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C OVER A

C QVER 3
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A OVER C

B OVER C

2. ANl other sloped excavations shall be in accordance with the other options permitted in § 1928.652(b).
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Appendix C to Subpart P

Timber Shoring for Trenches

{ai Scope. This appendix contains information that can be
used timber shoring 13 provided as a method of protection from
cave-ns in trenches that do not exceed 20 feet (6.1 m) in depth.
This appendia must be used when design of timber shoring pro-
teclive =vstems is to be performed in accordance with
§ 1926.632¢e)1). Other timber shoring configurations; other
systems uf support such az hydraulic and pneumatie systems:
and other protective systems such as sloping, benching, shield-
ing. and freezing systems must be designed in accordance with
the requirements set forth in § 1926.652(b) and § 1926.652(c).

(b) Soil Classification. In order to use the data presented in
this appendix, the soil type or tvpes in which the excavation is
made musl first be determined using the soil classification
method set forth in appendix A of subpart P of this part.

{c) Preseniation of laformation.
Information is presented in several forms as follows:

(1) Information is presented in tabular form in Fables C-1.1,
€-1.2 and C-1.3, and Tables €-2.1, C-2.2 and C-2.3 following
paragraph (g) of the appendix. Each table presents the mini-
mum sizes of timber members to use in a shoring system, and
each table contains data only for the particular soi type in
which the excavation or portion of the excavation iz made. The
data are arranged to allow the user lhe flexibility to seiect from
among several acceptable configurations of members based on
varving the horizontal spacing of the crossbraces. Stable rock is
exempt from shoring requirements and therefore, no data are
presented for this condition

(2) Information concerning the basis of the tabular data and
the limitations of the data is presented in paragraph (d) of this
appendix. and on the tables themselves,

{3} Information explaining the use of the tabular data is pre-
sented in paragraph (e) of this appendix.

{4} Information illustrating the use of the tabular data is pre-
sented in paragraph (f) of this appendix.

{3) Miscellaneous notations regarding Tables C-1.1 thrbugh
C-1.3 and Tables C-2.1 through C-2.3 are presented in para-
graph {g) of this Appendix.

{d) Basis and limitations of the dala.—(1) Dimensions of
timber members. (i) The sizes of the timber members listed in
Tables C-1.1 through C-1.3 are taken from the National Bureau
of Standards (NBS) report, “Recommended Technical Provi-
sions for Construction Practice in Shoring and Sloping of
Trenches and Excavations.” In addition, where NBS did not
recommend specific sizes of members, member sizes are based
on an analysis of the sizes required for use by existing codes
and on empirical practice.

{ii) The required dimensions of the members listed in Tables
C-1.1 through C-1.3 refer to actual dimensions and not nominal
dimensions of the timber. Employers wanting to use nominal
size shoring are directed to Tables C-2.1 through C-2.3, or have
this choice under § 1926.652(c)(3}, and are referred to The
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Corps of Engineers. The Bureau of Reclamation or data from
other acceptable sources.

(2) Limitation of application. ) 11 is not mtended that the
timber shoring specification apply to every sitnation that mav
be experienced in the field. These data were developed Lo apply
{o the situations that are most commonly experienced in cur-
rent trenching practice. Shoring syastems for use in situations
that are not covered by the data in this appendix must be
designed as specified in § 1926.652(c).

(ii) When any of the following conditions are present, the
members specified in the tables are not considered adequate.
Either an alternate timber shoring system must be designed or
another type of protective system designed in accordance with
§ 1926.652.

(A} When loads imposed by structures or by stored material
adjacent to the Lrench weigh in excess of the load imposed by a
two-feot seil surcharge. The term “adjacent™ as uszed here
means the area within a horizontal distance [Fom the edge of
the trench equal to the depth of the trench.

(B) When vertical loads imposed on cress braces exceed a
246-pound gravity lead distributed on a one-foot section of the
center of the erossbrace.

{€) When surcharge loads are present from equipment
weighing in excess of 20.000 pounds.

{1} When only the tower portion of a trench is shored and
the remaining portion of the trench is sloped or benched unless:
The sloped portion is sloped at an angle less steep than three
horizontal to one vertical; or the members are selected from the
tables for use at a depth which is determined from the top of

the overall trench, and not from the toe of the sloped portion.
£

(e) Use of Tables. The members of the shoring system that
are o be selected using this information are the cross braces,
the uprights, and the wales, where wales are required. Mini-
mum sizes of members are specified for use in different types of
soil. There are six tables of information, two for each soil type.
The soil type must first be determined in accordance with the
soit classification system described in appendix A to subpart P
of part 1926. Using the appropriate table, the selection of the
size and spacing of the members is then made. The selection is
based on the depth and width of the trench where the members
are 1o be installed and, in most instances, the selection is also
based on the horizontal spacing of the crossbraces. Instances
where a choice of horizental spacing of erossbracing is avail-
able, the horizontal spacing of the crossbraces must be chosen
by the user before the size of any member can be determined.
When the soil type, the width and depth of the trench, and the
horizontal spacing of the crossbraces are known, the size and
vertical spacing of the crossbraces, the size and vertical spacing
of the wales, and the size and horizontal spacing of the uprights
can be read from the appropriate table.

(1) Examples to 1llustrate the Use of Tables C-1.1 through
C-1.3.

(1) Example 1.
A trench dug in Type A soil is 13 feet deep and five feet

wide.
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From Talde C-1.1, for acceptable arrangements of Limber
can be nsed.

Arvangement #1

Space 11 erossbraces at six feet horizontally and four feet
vertically.

Wales are nat required.

Space 3 x 8 uprights at six feet horrzontally. This arrange-
ment iz commonly calied “skip shoring.”

Arrangement #2

Spave 1 x & crossbraces al eight feet horizentaily and four
feet verhically.

Space 8 x 8 wales a1 four feet vertically.

Space 2 x G uprights at four feet horizontally.
Arrangemend #3

Space 6 x 6 crozsbraces at 19 feet horizontally and four feet
vertically.

Space & x 10 wales at four feet vertically.
Space 2 x 6 uprights at five feet horizontally.
Arrangement #4

Space 6 x 6 crossbraces at 12 feet horizontally and four feet
vertically.

Space 10 x 10 wales at four feet vertically.
Spaces 3 x 8 uprights at six feet horizentally.
(2) Example 2.

A trench dug in Type B soil in 13 feet deep and five feet
wide. From Table C-1.2 three acceptabie arrangements of
members are listed.

Arrangement #1

Space & %6 crossbraces at six feet horizontally and five feet
verticalty.

Space 8 x 8 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizentally.
Arrangement #2

Space 6 x 8 crosshraces at eight feet horizontally and five feet
vertically.

Space 10 x 10 wales at five feet vertically.
Space 2 x 6 uprights at two feet horizontally.
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Arrangement #3

Space 8 x B crossbraces at 10 feet horizontally and five feet
verticatly.

Space 10 x 12 wales at five feet vertically.
Space 2 x 6 uprights at two feet vertically.
(3) Example 3.

:j\ trench dug in Type C soil is 13 feet deep and five feet
wide.

From Table C-1.3 two acceptable arrangements of members
can be used.

Arrangement #1

Space 88 crossbraces at six feet horizontally and five feet
vertically.

Space 10 x 12 wales at five feet vertically.
Position 2 x 6 uprights as closely together as possible.

If water must be retained use special tongue and groove
uprights to form tight sheeting.

Arrangement #2

Space 8 x 10 crosshraces at eight feet horizontally and five
feet vertically.

.
Space 12 x 12 wales at five feet vertically.

Position 2 x 6 uprights in a close sheeting configuration
unless water pressure must be resisted. Tight sheeting must be
used where water must be retained.

{4) Example 4.

A trench dug in Type C soil is 20 feet deep and 11 feet wide.
The size and spacing of members for the section of trench that
is over 15 feet in depth is determined using Table C-1.3. Only
one arrangement of members is provided.

Space 8 x 10 crossbraces at six feet Eorizontall_v and five feet
vertically.

Space 12 x 12 wales at five feet vertically.
Use 3 x 6 tight sheeting.

Use of Tables C-2.1 through C-2.3 would follow the same
procedures.

(g} Notes for ail Tables.

1. Member sizes at spacing other than indicated are to be
determined as specified in § 1926.652(c), “Design of Protective
Systems.” o
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2. When conditions are saturated or submerged usc Tight
Sheeting. Tight Sheeting refers 1o the use of specially-edged
timber planks {e.¢ , tongue and groove) al least three inches
thick, steel sheet piling. or similar construction lhat;\\'hen
driven or placed in position provide a tight wall to resist the
laterat pressure of water and to prevent the loss of backfill
materal. Close Sheeting refers to the placement of planks side-
by-side allowing as little space as possible between them.

3. All spacing indicated is measured center to conter.
1. Wales to be installed with greater dimension horizontal.

G. If the vertical distance from the center of the foweslt
crossbrace to the bottom of the trench exceeds two and one-half

1926.652 Appendix C
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feet. uprights shall be firmly embedded or a mudsill shall be
used. Where uprights are embedded, the vert ical distance from
the center of the lowest crozsbrace Lo the bottom of the trench
shall not exceed 36 inches. When mudsills are used, the vertieal
distance shall not exceed 42 inches, Mudsills are wales that are
installed at the toe of the trench side.

6. Trench packs may be used in liew of or in combination with
timber crossbraces.

i. Placement of crossbraces. When the vertical spacing of
crossbraces is four feet, place the top crossbrace no more than
two feet below the top of the trench. When the vertical spacing
of crossbraces is five feet. place the top crossbrace no more
than 2.5 feet below the top of the trench.
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1926 652 APPENDIX D

Appendix D) 1o Subpart P

Aluminum Hydraulic Shoring for Trenches

(a} Scope. Thiz appendix contain: infurmation that can he
used when aluminum hydravlic shoring iz provided as a method
of protection against cave-ing in trenches that do not exceed 20
feet (6.1m) in depth. This appendix must he used when design

_of the aluminum hydraulic pratective sysiem cannot be per-
formed in accordanve with § 26 6H2cH2L

(b} Soil Classification. In order to usze data presented in this
appendix. the soil type or Lypes in which the excavation 15
made must first be determined using the zml classification
method set forth in appendix A of subpart P of part 1826,

(c) Presentation of lnformation.
trformation is presented in several forms a= follows:

(1) Information is presented in tabular form in Tables D-1.1.
D-1.2. D-1.3 and E-1.4. Each table presents the maximum ver-
tical and horizontal spacings thal may be used with various alu-
minum member sizes and varions hydraulic cylinder sizes. Each
table contains data gnly for the particufar soil type in which the
excavalion or portion of the excavation iz made. Tables D-1.1
and D-1.2 are forr vertical shores in Tyvpes A and B soil. Tables
D-1.3 and D1.4 are for horizontal waler systems in Types B and
C soil.

(2} Information concerning the basis of the tabular data and
the limitations of the data is presented in pavagraph {d) of this
appendix.

(3) Information explaining the use of the tabular data is pre-
sented in paragraph (e) of this appendix.

(1) Information illustrating the use of the tabular data is pre-
sented in paragraph (f} of this appendix.

(5) Miscellaneous notations (footnotes) regarding Table D-1.1
through D-1.4 are presented in paragraph (g) of this appendix.

(6} Figures, illustrating typical installations of hydraulic
shoring, are included just prior to the Tables. The illustrations
page is entitled “Aluminum Hydraulie Shoring; Typical
Installations.”

(d) Basis and limitations of the data.

(1) Vertical shore rails and horizontal wales are those that
meet the Section Modulus requirements in the D-1 Tables. Alu-
minum material is 6061-T6 or material of equivalent strength
and properties.

{2) Hydraulie cylinders specifications. (i} 2-inch eylinders
shall be a2 minimum 2-inch inside diameter with 2 minimum safe
working capacity of no less than 18.000 pounds axial compres-
sive load at maximum extension. Maximum extension is to
include full range of cylinder extensions as recommended by
product manufacturer.

(ii} 3-inch cylinders shall be a minimum 3-inch inside diame-
ter with a safe working capacity of not less than 30,600 pounds
axial compressive load at extensions as recommended by prod-
uet manufacturer.

Change 10
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(3} Limitation of application.

(i) 11 s not intended that the aluminum hydraulic specifiea-
tion apply to every situation that may be experienced in the
field. These data were developed to apply 10 the situations that
are most commenly experienced in current trenching practice.
Shoring systems for use in situations that are not covered hy
the data in this appendix must be otherwise designed as spee-
ified in § 1926.652(¢).

(i1} When any of the following conditions arve present, the
members specilied in the Tables are not considered adequate.
In thiz case. an alternative aluminum hydrautic shoring svstem
or other type of protective syvstem must be designed in accord-
ance with § 1926.652.

1A) When vertical toads impesed on cross braces exceed a 100
Pound gravity toad distributed on a nne foot section of the cen-
ter ol the hydraulic evhnder.

{B) When surcharge loads are present from equipment
weighing in excess of 20,000 pounds.

" (C) When only the lower portion or 2 trench is shored and
the remaining portion of the trench is sloped or benched unless:
The sloped portion iz sloped at an angle less steep than three
horizontal to one vertical; or the members are selected from the
tables for use at a2 depth which is determined from the top of
the overall trench, and not from the Loe of the zloped portion.

fe) Lise of Tables D-1.1, D-1.2, D-1.3 and D-1.4. The mem-
bers of the shoring svstem that are to be selected using this
wformation are the hydraulic evlinders. and either the vertical
shores or the horizontal wales. When a water system iz used
the vertical timber sheeting to be used is also selected from
these tables. The Tables D-1.1 and D-1.2 for vertical shores ave
used in Type A and B soils that de not require sheeting. Type
B soils that may require sheeting, and Type C soils that always
require sheeting are found in the horizontal wale Tables D-1.3
and D-1.4. The soil type must {irst be determined in accordance
with the soil classification system deseribed in appendix A to
subpart P of part 1926. Using the appropriate table, the selec-
tion of the size and spacing of the members is made. The selec-
tion is based on the depth and width of the trench where the
members are to be installed. In these tables the vertical spac-
ing i5 held constant at four feet on center. The tables show the
maximum horizontal spacing of cylinders allowed for each size

-of wale in the waler system tables, and in the vertical shore

tables, the hydraulic eylinder horizontal spacing is the same a3
the vertical shore spacing.

(f} Example to Hllustrate the Use of the Tables:

(1} Example 1:

A trench dug in Type A soil is 6 feet deep and 3 feet wide.
From Table D-1.1: Find vertieal shores and 2 inch diameter cyl-
inders spaced § feet on eenter (0.c.} horizontally and 4 feet on
center (0.¢.) vertically. (See Figures 1 & 3 for typical installa-
tions.}

(2} Example 2:
A trench is dug in Type B soil that does not require sheeting,

13 feet deep and 5 feet wide. From Table D-1.2: Find vertical

1926.652 Appendix D
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shores and 2 inch diameter evlinders spaced 6.5 feel o.c. hori-
zontaliy and 4 feet o.¢. verticaily. {See Figures 1 & 2 for tynenl
installations.)

{3} A trench is dug in Type B soit that does not require
sheeting, but does esperience some minor raveling of the
trench face. The trench is 16 feet deep and 9 feet wide. From
Table D-1.2.: Find vertical shores and 2 inch diameter cvlinder
(with special oversleeves as designated by footnote #21 spaced
9.5 feet a.¢. horizontally and 4 feet o.¢. vertically, plywood (per
footnote {g){7) to the D-]1 Table) should be used behind the
shores. (See Figures 2 & 3 for typical installations. }

{4) Example 4: A trench is dug in pre viousty disturbed Type
B soif, with characteristics of a Type C soil. and will require
sheeting. The trench is 18 feet deep and 12 feet wide. 9 fuot
horizontal spacing between cylinders is desired for working
space. From Table D-1.3: Find horizontal wale with a section
modulus of 14.0 spaced at 4 feet o.c. vertically and 3 inch diam-
eter cylinder spaced at 9 feet maximum o.c. horizontally, 3x 12
timber sheeting is required at close spacing vertically. (See
Figure 4 for typical installation.)

{5) Example 5. A trench is dug in Type C soil, 9 feet deep
and 4 feet wide. Horizontal cylinder spacing in excess of ¢ fect
is desired for working space. From Table D-1.4: Find horizontal
wale with a section modulus of 7.0 and 2 inch diameter cylin-
ders spaced at 6.5 feet a.c. herizontally. Or, find horizental
wale with a 14.0 section modulus and 3 inch diameter evlinder
spaced at 10 feet o.c. horizontath-. Both wales are spaced 4 feet
o.c. vertically. 3x 12 timber sheeting is required at close spac-
ing vertically. (See Figure 4 for tvpical instalation.)

(g) Footnotes, and general notes, for Tables D-1.1, D-1.2,
D-1.3, and D-1.4.

{1) For applications other than those listed in the tables,
refer to § 1926.652(c)(2) for use of manufacturer’s tabulated
data. For trench depths in excess of 20 feet, refer to
§ 1926.652(c)2) and § 1926.652(c)(3). )

1926.652 Appendix D
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€23 2 inch diamieter cvhnders, at this width, shall have strye-
tural steel tube (3.5 % 3.5 % 0.1875) oversleeves, or structural
overslecves of manufactorers specification, extending the lull,
collapsedd dength.

(3} Hydraukic evlinders capacities. (i) 2 inch ¢ylinders shall
be a minimum 2-inch inside diameter with a safe working capac-
ity of not tess than 18,000 peunds axial compressive load at
maximum extension. Maximum extension is to include full
range of exlinder extensions as recommended by product man-
ufacturer.

(i) 3-inch cvlinders shall be 3 minimum 3-inch inside diame-
ter with a safe work capacity of not less than 30.000 pounds
axial compressive load at maximum extension. Maximum
extension iz to include full range of cvlinder extensions as rec.
emmended by product manunfacturer.

(4} All spacing indicated is measured center to center.

(53 Vertical shoring rails shall have a minimum section mod-
ulus of €.10 inch.

(6) When vertical shores are used, there must be a minimum
of three shores spaced equally, horizontally, in a group.

(7) Plywood shall be 1.125 in. thick softwood or 0.75 inch,
thick. 14 ply, arctic white birch (Finland form). Please note
thal plywood is not intended as a structural member, but only
for prevention of local raveling (sloughing of the trench face}
between shores.

(8) See appendix C for timber specifications.
(M Wales are caleulated for simple span conditions.
s

(10} See appendix D, item {d}, for basis and limitations of the
data.
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ALUMINUM HYDRAULIC SHORING
TYPICAL INSTALLATIONS
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1926.652 APPENDIX E

OGCCUPATIONAL SAFETY AND HEALTH

STANDARDS AND INTERPRETATIONS

Figure 1.

Figure

Appendix E to Subpart P—Aiternatives to Timber Shoring

Aluminum Hydraulic Shoring
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OCCUPATIONAL SAFETY AND HEALTH 1926.652 APPENDIX E

STANDARDS AND INTERPRETATIONS

Figure 3. TJrench Jacks (5crew Jacks)

\
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Figure 4. Trench Shields .

Change 10 186.29 _ 1926.652 Appendix E



1926.652 APPENDIX F OCCUPATIONAL SAFETY AND HEALTH
STANDARDS AND INTERPRETATIONS

Appendix F to Subpart P—Selection of Protective Systems

The following figures are a graphic summary of the requirements contained in subpart P for excavations 20 feat or less in depth.
Protective systems for use in excavalions more than 20 feet in depth must be designed by a registered professional engineer in accordance
with § 1926.652 (b} and {c}.

Is the excavation move
than 5 feet in depth?

Is there potential RO YES Is the excavation
for cave-in? entirely in stable rock?
NO Excava?ion may be YES
made with
vertical sides.
YES Excavation must be NG e
sloped, shored, or
shielded.
Sloping Shoring or shielding
selected. selected.
Go to Figure 2 Go to Figure 3}

FIiCURE | - PRELEIMINARY DECISIONS

1926.652 Appendix F 186.30 Change 10



OCCUPATIONAL SAFETY AND HEALTH

1926.652 APPENDIX P

STANDARDS AND INTERPRETATIONS

Sloping sélected as the
method of protection

Will soil classificaticn
be made 1in accordance

with  $§1926.652 (b)?

YES

Excavation must comply with
one of the following three
options:

Option |:
§1926.652 (b)(2) which
requires Appendices A
and B to be followed

Option 2:

31926.652 (b)(3) which
requires other tabulated
data Gsee definitien) to
‘be followed.

Option 3:
£1926.652 (b)(4) which
requires the excavation
to be destgned by a
registered professional
engineer.

Change 10

186.31

Excavations must comply
with$1926.652 (b)(1) which
requires a slope of 14%H:1V
(34°),

FIGIRE. 2 - SLOPING OPTIONS

1926.652 Appendix F



1926.652 APPENDIX F

OCCUPATIONAL SAFETY AND HEALTH

STANDARDS AND INTERPRETATIONS

Shoring or shielding selected
as the method of protection.

Soil classification is required
when shoring or shielding is
used. The excavation must comply
with one bf the following four
options:

Option 1
§1926.652 (¢)(1)} which requires
Appendices A and C to be followed
(e.g. timber shoring).

Option 2
£1926.652 (c}(2) which requires
manufacturers data to be followed
(e.g. hydraulic shoring,trench
jacks, air shores, shields).

Option 3
$1926.652 (c)(3) which requires
tabulated data (see definition)
to be followed (e.g. any system
as per the tabulated data).

Option &
$£1926.652 (c){(4) which requires
the excavation to be designed
by a registerrd professional
engineer {e.g. any designed
system),

FIGURE 3 - SHORING AND SHIELDING OPTIONS

1926.652 Appendix F

186.32
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The mechanics of
a trench collapse

By Jack L. Mickle

Protessor of Civil Engineering
lowa State University

Ames, lowa

hv do several hundred peo-

ple die each year in trenches?
Why are several thousand injured
or maimed? What is it that makes
trenching so dangerous? Why, af-
ter decades of these accidents, is
the situation unchanged?

Hundreds of thousands of trenches
are opened every day in this coun-
try. Statistically, death and injury
rates per 100,000 holes opened have
improved over time. The lower
numbers hold some encouragement,
but thev give little comfort to
someone who has had a body bro-
ken by a cave-in, to someone who
feels responsible for the death or
injury of a fellow worker, or to those
who have lost a friend or loved-
one to a trench collapse.

We all know what trenches are
and why they are created. And we
know that trenches are normallv
temporary excavations open for
hours at the most. For economy of
operation, contractors favor the
minimum possible excavation per
foot of pipe installed. Worker safety
usually dictates more excavation
or time to install pretective devices.
Production and safety goals would
seem to be at odds. Yet it's been
shown time and again that safety
pays. Many would-be contractors,
however, remain unconvinced.

Nature shows us that an open
trenich is an unnatural condition.
The average landscape displays no
vertical or near-vertical slopes. Even

1 foot

1 !00!(1__1

A
1 foot
100
.._.__/
100
100
/
100 o
__‘l/1 ,Lc,ﬁ °
100 \)/
250 psf —» ~e— 250 pst
\/
=i
0 ® 500 psf

Figure 1. A cubic yard of soil is as
heavy as an automobile. Each 1x1-foot
soil cube contributes 100 pounds to
the column’s total weight, The stress,
or load per unit area, is 100 pounds
per square foot (psl). At a depth of &
feet, a horizontal plane is carrying 5
cubic feet or 500 psf.

rock cliffs slowly but surely weather
and fall: river banks frequenthy
collapse.

The soil that snuffs ot life in a
trench coltapse is not onlv suffocat-
ing: it is crushing. weighing easily
120 pounds per cubic foot. A cubic
vard of soil is as heavy as an au-
tomobile. In the cube of soil shown
in Figure 1, each Ixl-foot seil cube
contributes 100 pounds to the col-
umn’s total weight. The stress, or
load per unit area, is 100 pounds per
square foot {psf). At a depth of 2
feet, a horizontal plane is carrying
2 enbic fect or 200 psf. Using the

PART 11

same logic, at a depth of 5 {ect. the
vertical stress is 500 psf.

The stresses that accrae from this
column of soil not enly push down;
thev push out horizontallv—at a
force approximately one-half as great
as the vertical stresses. This 5-
foot-tall soil column exerts a verti-
cal {downward) stress at ifs base
of 500 psf and a horizontal {or
tateral) stress of 250 psi. Were this
soil column not held in place by
similar adjacent columns, it would
soon collapse. The taller the col-
umn, the sooner the collapse. Note
that Jateral stresses are a funclion
of the height of the column, not

o riafigags AT L M R T L L)

1

___t %P,

Figure 2. in the open field, imagine an
infinite number of colurnns of soil (as
shown in Figure 1) abutting one another.
The vertical and horizomtal siresses
still exist and are of the same magnitude
as shown on the individual soil cofumn,
but the system is in equilibrium.
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TRENCHES conlinued

its width. For example, the lateral
force of water pressing against the
face of a dam depends entirely an
the depth of the water, nat its
expanse.

Figure 2 depicts an idealized sile
condition in an open, undisturbec
ticld. Imagine an infinite number
of columns of soil abutting one an-
other. The vertical and horizontal
stresses still exist and are of the

g 1 gmy iy

Figure 3. The fateral stresses that
once pushed against the face of the
trench wall (by the removed column of
soif) no longer exist. The system is
now unstable.

same magnitude as shown on the
individual soil column in Figure

L. The system is in equilibrium and
is perfectly stable.

When a trench is cut, the system
shown in Figure 2 is disturbed. As
shawn in Figure 3, lateral stresses
that once pushed against the face
of the trench wall {by the column
ot svil that was removed) no longer
exist. The system is now unstable.
The soil in the trench wall im-
mediatelv begins to move into the
trench. The movement may not be
observable, but vou can count on
it

At the same time, the surface of
the ground next to the trench sub-
sides. This creates an unnatural
situation. The soil back from the
edge of the trench holds onto the
suil at the treneh face. keeping it

from caving into the trench. This
creates a tensile stress at right an-
gles o the trench wall. Soit, strong
mn compression. is weak in tension:
as a resalt, tension cracks appear
back froun the edve of the trench
and run parallel 10 the edge

Alsw. prior 1o cracking, part of
the weight ol the soil in the trench
{ace is carricd by the soil back from
the edge of the trench by shear.
This can be visualized as a man car-
rying a large, heavy package against
his chest. If the package is gripped
firmlv enough. it is prevented, by
shear, from sliding down. Howev.
er, if the grip is loosened, the pack-
age stides to the ground

The grip of the person carrying
the package is much the same as
the stress in the soil; when the crack

Figure 4. Cracks occur at a distance
equal to about one-third to two-thirds
of the trench’s depth. This type of
lailure is similar to a standard soil
engineering test called an vnconfined
Compression fest.

is opencd. the soil tends 1o setile
further. the sume as the package
sliding down the front of the per-
son as the grip is released. The
cracks occur at a distance equal to
about one-third to two-thirds of
the trench’s depth (Figure 4). For
example, if a 10-foot trench is
dug, the cracks may be found some-
where from between 3 to 7 feet

COCRE TE CONSTRUCTION ( 14880 1961



Figure 5 Next, the lower part of the
trench wall faifs under great stress
from the weight of the soil above i

back from the edge of the trench.
There mav be several cracks. The
cracks are usuallv vertical and
may be one-half as deep as the
trench.

. When these cracks develop. the
weight of the soil in the trench
wall is nu longer carried by the soil
back from the face of the wall
{through shear). At this point, the
soil in the trench wall looks very
much like the column shown in
Figure 1. Next, the lower part of
the trench wall fails under great
stress from the weight of the soil
above it (Figure 3).

This type of failure is similar to
a standard soil engineering test
called an uncontined compression
test. The test is run by selecting a
soil sample, which is cvlindrical
and has a height that is twice the
diameter. The sample is then com-
pressed vertically until it fails. The
maximnm axial stress (the vertical
toad on the sample divided by its
cross-sectional arca) on the sample
at failure will be reported as the
unconlined compressive st renath.
The Tailure will often oceur on a
single plane at a speeified. deter-
minable slope (Figure 4). Note the
similarity to the stressed portion
of the trench wall in Figure 3.

The term unconfined means just
that: there is no lateral support to
prevent the failure of the speci-
men as there i no lateral sapporl
1t prevent the Failure of the trench

oWy
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- TRENCHES continued

Fr"gdre 7. A third cave-in is not far
behind.

wall. The only difference is that
the specimen can fai! in any di-
rection; the trench wall, because
of confinement on the other three
sides, can only fail into the trench.

When the bottom of the trench
wall fails, the support for the up-
per part of the trench wall is no
longer effective. As shown in Fig-
ure 5, the upper part of the trench
wall is now essentially hanging by
shear and tensile forces. A second
failure occurs {Figure 6). For the
same teasons, a third cave-in is not
far behind (Figure 7).

Soil, like concrete, is normally
quite strong in compression, but
not at all strong in tension. Rein-
forced concrete takes advantage of
the compressive strength of con-

crete and the tensile strength of
steel. Unfortunately, there is no
steel in sotl. There are those who
contend that tree roots will serve
that purpose. They are wishful
thinkers.

The second failure, from the
upper part of the trench, will ge-
cur very soon after the first failure
al the bottom. Qlten, a worker
will be trapped by a first cave-in,

Figure 8. Cave-ins generally occur in
mulliples. If the first one doesn't get
you, the second one may—or maybe
the third one will

and fellow workers will jump into

“ the trench to help. The second

and third cave-ins are generally the
ones that kill or maim the would-
be rescuers. There is at least one
case where the second and third
cave-ins caught and killed separate
groups of rescuers.

Cave-ins generally occur in mul-
tiples {Figure 8). If the first one
doesn’t get you, the second one may.
If not, the third one is alwavs a
possibility. Remember, soil weighs
at least 3,000 pounds, or 1% tons,
per cubic vard. Even a small cave-in
weighs as much as a piece of con-
struction equipment; the human
body was Tnever designed to catch
a truck. Z:
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3.0 GUIDELINES FOR A COMPETENT PERSON

Company Safety Program



Guidelines
for
Competent Person

COMPETENT PERSON WILL CONDUCT:

1. Daily inspections before work begins
and as needed throughout the work
shifts when conditions change.

COMPETENT PERSON WILL CONDUCT:

2. Daily inspections of protective systems,
unsanitary conditions, and testing for
hazardous atmospheres or conditions
when there is reasonable cause to believe
they exist.

COMPETENT PERSON WILL:

3. Determine the degree to which actual
slopes are reduced due to surcharge
loading, operating equipment or traffic.

COMPETENT PERSON WILL: °©

4. Monitor the equipment and operations of
water removal,

COMPETENT PERSON MAY:

5. Design structural ramps used by employ-
ees only. Structural ramps used by
equipment will be designed by a registered
professional engineer. Design must follow
certain guidelines.

PART 117
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4.0 EXCAVATION CHECKLIST

Company Safety Program



3ite location:

Date:

Soil type{see attached form):
Soil classification: Excavation depth:

Type of protective system used:

EXCAYATION CHECKLIBT
(to be completed by a “Competent Person”)

PRRT 1V

Time: Competent person:

Excavation width:

(Indicate for each item: Yes - No - or K/A for Not applicable)

1. Cenera} inspection of job-site:

A.
B.

c.
D.

K.

L.
M.

Ezcavations, adjacent areas and protective systems inspected by a
competent person daily prior to the start of work.

Competent person bas the authority to remove employees from the
excavation immediztely. ;

Surface epcumdbrances removed or supported.

Employees protected from loose rock or soil that could pose a hatard
by falling or rolling into the excavation.

Hard bats worn by all employees.

spoils, materials, and equipment set back at least 2' from the edge
of the excavation.

Barriers provided at all remotely located excavations, wells, pits,
shafts, etc. : .

Walkvays and bridges over excavations 4' or wore in depth are
equipped with standard guardrails.

Warping vests or other highly visible clothing provided and worn by
all employees exposed to public vehicular traffic.

Employees reguired to stand away from vehicles being loaded or
unloaded.

Warning system established and utilized when mobile equipment is
operating near the edge of the excavation. "

Inployees prohibited from going under suspended loads.

Employees prohibited from working on the faces of sloped or benched
excavations sbove other employees.

I1. Utilities:

l.
B.
cl

J11. Means

Utility companies contacted and/or utilities located.

Exsct lozation of utilities marked vher approachirg the utilities.
Underground inpstallations protected, supported or removed when
excavation is open.

of access and egress:

Lateral travel to means of egress mo greater than 25" in excavations
4' or more in depth.

tadders used in excavations secured and extended 3' above the edge of
the trench.

Structural ramps used by employees designed by a competent person.
Structural ramps used for equipment designed by a registered
professional engineer (RPE).

Ramps constructed of materials of uniform thickness, cleated together
on the bottom, equipped with no slip surface.

Employees protected from cave-ins when entering or exiting the
excavation. -

P TR



1v.

ViI.

Wet conditions:

A.

B.
C.

b.

Frecautions tazken to protect employees from the accumulation of
vater.

Water removal equipment monitored by s competent person,
Burface water or runoff diverted or controlled to
accumulation iv the excavation, :

Inspections made after every rainstorm or other hazard increasing
occurrence.

Prevent

Hatardous atmosphere:

A.

r'

G.

Atmosphere within the excavation tested where there is reasonadble
possibility of an oxygen deficiency, combustile or other harmfy]
contaminant exposing employees to s harard.a)

Adequate precautions taken to protect employec from exposure to an
atmosphere containing less than 19.5% oryg andfor to other
batardous atmospheres. .

Ventilation provided to prevent employee exposure to an stmosphere
conteining flammable gas in excess of 200 of the lover explosive
limit of the gas.

Testing conducted often to ensure that the atmosphere remains safe.
Emergency equipmen!, such as breathing apparatus, safety harness gnd
line, and Dbasket stretcher readily available where batardous
atnospheres could or do exist.

Ecployees trained to wuse personal protective and other rescue
equipment.

Bafety barpess and life line used and individuslly attended wben
entering bell bottom or other deep confined excavations.

Bupport systems:

Materials andf/or equipment for surport systems selected based on 80i])
anilysis, trench depth and expected loads.

B. Materials and equipment used for protective systems inspected and in
g¢ood condition.

c. Keaterials and equipment not fn good condition bas been removed from
service,

p Daraged materials and equipment used for protective systems inspected
by an Registered Professional Engineer (RPE) after repuirs and before
being placed back into service.

E. Protective systems installed without exposing employees to the
bazards of cave-ins, collapses or from being struck by materials or
equipmeant.

r. Herbers of support system securely fastened to prevent failure.

G. Bupport systems provided to insure stability of adjacent structures,
buildings, roadvays, sidevalks, walls, etc.

H. Excavations below the ievel of the base or footing approved by an
RPE.

1. Retoval of support systems progresses from the bottom and members are
released slouly as to mote any indication of possidble failure.

J. Backfilling progresses with removal of support system.

K. Excavation of material to a level no greater than 2° below the bottom
of the support system and only if the system is designed to support
the loads calculated for the full depth.

L. Shield system placed to prevent latera) movement.

M. Enployees are prohibited from remiining in shield system during
vertical movement,

RKemarks:

S,



SIZNATURE:

= DATE1

}

— WEATEER! PROJECT:
'— Yas Dig Safe Contacted: VLS KO

— Protective Systedy Treach Shield (Box)
Wood Shoring Sloping Ocher

— Purpose of Trenching: Drainage Weter
Bever Ges Othet

— Vare Vieual Tests Takens TYES ,_______. X0

~ Type of foil:

— $oil Ftrengthi

~ Bazardous At=osphare Erigts YES ko I1{ yes, vefer to Confined
§zace Erntyy Frocedures Poldiey, coeplete Confined Epoce Encry Permic,

¥oritor for Toxic Gas(s).

(excavatior {n lsndf4l1s or where hezavdeus substances as stored pearbdy)
oxygen deficiency - 19.53 or less, la=-itle 1iwit excess of 20 percent

(4 fr. trenches or greater) )
— Is trerching or excavation exposed to putlic vehicular traffic {exhaust

extssfon): TYES X0 « I1f yes, refer to Cpnfined Space
Futry Psoceduruw FPolicy, complete Confinvd Spuce Eulry Persit, moniter
for Toxic Ges(s) -

— Fesauresents ©f Trench: Depth Length

 Width

—~ Is & Jadder within 25 feet of Trencht YIS Xo

~ 15 excavated taterizl storad 2 faet or vore from edge cf
excavation: YES 5O

— Aro employces exposed to pubdblic vehiculer traffict YES X0
(4f yes, varning vests Tequired)

- Ars othe:s utilitiaep protogtedt il Bo WOT REGUIRED
(Vater, sever, gts, or other structures)

~ Are sever, or natural gas-line Exposed: TES KO (1¢f yas,

zafer to Confined Space Entry Procedures Policy, Complete Confined Space
Entry Percit, monitor forToxic Cas(s)

-~ perioéic Inspection: YES B0 LAST

— D{d Enployees Rece{ve Training in Excavating: TES KO



5.0 SOILS CLASSIFICATION CHECKLIST

Company Safety Program



Soils Classification Checklist

PART vy

The following checklist outlines the usual and manual test that the competent person must

perform daily or each time soil conditions change. The new standard requires that one

v sual 2nd one manual test be performed However performing several tests is recom-

mendeé so that the condition of the excavation is thoroughly examined.

I.Visual Tests -

I
1.

Visual Tests - One or more test required each time soil conditions change.

Esumate range of particle sizes

a) fine-grained = cohesive matenal

b) coarse grained = sand and grave!l
Observe soil excavated

a) clumps = cohesive matenal

b) breaks up eastly = granular matenal

Observe opened excavanon

2) sides

b) surface area

c) crack like openings

d) spali of vertical sides

e) indication of moving ground
Previously disturbed soil

a) existing unlites

b) underground structures

Observe opened excavanon

a) layered systems

b) layers sloped towards excavation
c) esumale degree of layered slope
Water conditon

a) surface water (creeks, etc.)

b) run off )

c} sceping from sides

d) waler table

Vibration present

a) general area (adjacent to)

b) in excavation (1ools, etc)

change.

Plasticity - determines cohesive matenal

-.a) mold soil sample into small ball

b) roll ball into threads 1/8” diameter

c) pick-up 2" length of 1/8" thread by one end

without breaking

Yes

R R R A AR R R
11

|11

. Manual Tesis - One or more tests must be performed each time soil conditions

Ne

—



3A.

3B.

3C.

" b) does pot break ino smaller clumps

lasticity - determines cohesive materials

" a) mold soil inic 21/27 -31/2" bail

b) roii ball into 1/2” - 5/8" rope

) mash entire length of rope into a 1/2” :
thickness, between thumb and forefinger L

d) if rope stays 1n onc continuouvs piece and .
curls around hand the soil is cohesive L

(Type B)

Dry Soil Strength - granular material

a) crumbles on its own .

b) crumbles with moderate pressure by hand L

¢) breaks into individual.grains or fine powder .

(Type O) _ )

Dry Soil Suength - cohesive matenal

a) falls into clumps .

b) breaks into smaller clumps .

c) smaller clumps only broken with difficulty (by hand) .

(Type A)

Dry Soil Soength - cobesive matenial
a) breaks into clumps

| |

c) clemps broken with difficulty (by hand)
d) visual indication of fissures

(Cracks or separation of soil) (Type B)

Thumb Penetraion Test - estimates the unconfined compressive
cohesive matenal.

a) Type A Soil - unconfined compressive
srength = 1.5 tsf and up
1. can be readily indented by the thumb
2. penetrated by thumb with great effon

b)*  Type B Soil - unconfined compressive *
strength = 0.5 10 1.5 tsf

1. can be indented by thumb with effort _
c) Type C Soil - unconfined compressive

sgength = 0.5 tsf

1. casily penewated several inches by thumb _
2. molded by light finger pressure -

. d) All test should be run on

1. large clump of spoil material -
2. as soon as cxcavated -
3. later exposed 10 wetting influences —_
4. reclassified .

Unconfined Compressive Suength - Saturated Soil Needed
i) Pocket Penerometer reading (take 10 reading and average) ___
1. 0.5 - Type C soil
2. 0.5 - 1.5 - Type B soil
3. 1.5 - 2.0 - Type A soil

b)}"  Shear Vane reading X 2 = Unconfined Compressive
Swength - Satura:zZ Soil Needed (use middle foot)
1 0.5 - Typz C soi}
2. 05 - 1.5 - Typz B soil

3. 1.5 - 2.0 - uvpe A soil

| |

NN

| 1]

s2ngth

of



Drying Test (poniable stove, oven, equipment engine necessary)
dry soil sample 17 thick X 6" diameter
a) develops cracks - significant fissures are
indicated = fissured material (Type B or C)
b) dnes without cracks

1. breaks by hand with considerable force significant
cohesive content = unfissured cohesive material
(Type A) - o ]

2. once unfissured cohesive matenial is established

check for unconfined compressive strength using
another soil sample (refer to #4 and #5 above)
c) sample breaks easily by hand = fissured cohesive or granular material

1, -disﬁnguishcd between fissured or granular material

d) pulverize dry clumps
1. by hand
2, by stepping on them

|

N

Hazardous Ammosphere

a) any predictable hazards
b) alr of contaminant testing
c) ventilafion tequired

]
N

To determine percentage of granular material in soil sample

a) fill 2 172" - 3" X 8" jar with 5" of water

b) place ] 1/2" soil into water

c} place lid on jar and shake contents will, giving jar 1/2
tuin when set down on flat surface

d) after 30 seconds granular material will settle to bottom

e) lo estimate percentage of granular material measure the -
height of the granular material then divide it by the height
of the remaining material '

[T
T

|

| ]




6.0 SOILS ANALYSIS CHECKLIST

Company Safety Program



Soils Analysis
i b 4 Chocklilrt PART VI
This checklist must be completed when soil analysis is made to @
Present in the excavation. A separate analysis must be performed
e Xcavation walls. A separate analysis must also be performed if ¢
s tretched over a distance where so0il]l type may change.

etermine the soi) type(s)
on each layer of soi] xn
he excavation (trench) is

site location:

Date: Time: Competent person:

where was the sample taken from?

Excavation: Depth Width _ Length
Yisuzl Teat
Particle type: Pine grained {cohesive) Course grained (sand or gravel)
Witer conditions: ____ Wet Dry Surface water present Eubaerged
Previously disturbed soils? ____Yes No
Upderground utilities? __ Yes Ko If yes, ihlt type?
Layered scils? Yes No Layered soil dipping into excavation? ___ Yes No
Ercavation exposed to vibrations: Yes Mo If yes, from what?
crack like openings or spalling observed? ____ Yes No
conditions that may create a harardous atmosphere? Yes No
If yes, identify condition and source?
Skrface encumbrances? Yes Ko 1f yes, what type?
Work to be pe;iormed pear public vehicular traffic? Yes No
Possible confined space exposure? Yes No
¥aoual Tast
Plasticity: Cohesive . Non-cobesive
Dry strength: Granular (crumbles easily) Cohesive (Broken with difficulty)

Note: The folloving unconfined compressive strength tests ahould be performed on
undisturbed soils.

Thumb test used to estimate unconfined compressive strength of cobesive so0il:
Test performed: Yes _____No

Type A - s0il indented by thund with very great effort.

Type B - s0il indented by thumb with some.

Type C - soil easily penetrated several inches by thumb with little or no effort.
1f s0i) is submerged, seeping water, subjected to surface water, runoff, exroseﬁ
to wetting.




Fenetrometer or Shearvane used to estimate unconfined compressive
Test performed: Yes Ko  Device used:

strength of cohesive

Type A - soil vith unconfined compressive strength of 1.5 tst or greater.

Type B - soil with unconfined compressive strength of 0.5 tsf to 1.5 tsf.

Type C - s0f] with unconfiqed compressive strepgth of 1.8 tsf or less.
1f s0il is submerged, seeping vater, subjected to surface water, runoff, ex;
to wetting.

Wet ahaking test used to determine percentage of granular and cobesjve materfals. Cor
results to soil textural classification chart to determine s0i) type.

Trpe A - clay, silty elay, sandy clay, clay Joim, wnd in some cases, silty
Joam and sandy clay loam,

Type B - angular gravel (similar to crusbed rock), silt, silt loan, sandy !
and, in some cases, silty clay loam and sandy clay loam,

Trpe € - granular soil includiog gravel, sand, and loamy sand.

N\ granular § cohesive § silt

Note: Type R - no soil is type "A" if smoil is fissured; subject to vibra
previously disturbed; layered dipping ioto the excavation on a slope of 4E:1lv.

Muiilnmnn

Trpe A Type B Trpe C

Beleciion of Protective System (Appendir ¥)

Sloping (appendiz B) Specify angle

protective system:

Timber shoring (appendiz Cf

Alumipum bydraulic shoring (appendix D)

Note: Although OSEA will accept the above tasts in most cases, some states will
Check your state safety requirements for trenching regulations,



7.0 TRENCH SHIELD CERTIFICATION,
INFORMATION ON TRENCHING SHIELDS

Company Safety Program



PART Vil
TRENCH SHIELD CERTIFICATION

Soil Conditions:

I Dry to moist gravel, sand, silty sand, sandy silt, silt
. Wet gravel, sand, silty sand, sandy silt, silt
. Soft clay, silty clay

PIPE SHIELD CERTIFICATION

Certified Allowable Depth [ft]
Pipe Shield Capacity Soil Condition

No. [PSF} l il il
1 1760 58.0 214 30.0
2 2019 66.5 246 34.3
3 975 321 11.9 16.6
4 1075 35.4 13.1 18.3
56 1021 336 12.4 17.4
7.8 1188 39.1 14.5 20.2
10 398 13.1 4.8 6.8
11 1102 36.3 134 18.7
13 732 241 89 12.4
14 1097 36.1 <« 134 18.7

ADDITIONAL COMPANY-OWNED SHIELDS

15 Lightweight Pipe Shield; 8'x16',
16 Mighty Lite

MANHOLE SHIELD CERTIFICATION

Certified Allowable Depth [ft]
Manhole Capacity Soil Condition
Shield No. [PSF] | Il lil
MH 1 1428 47.0 17.4 24.3
MH 2 1735 57.1 211 295
MH 3 1005 33.1 12.2 17.1

MH 4 1324 436 16.1 225"




Swieco 1
(Bouce SHIELD)

/

L6 x H 8 x IW (Vames)
4,5, ¢, 8" SPREADERS .

APPROXIMATE WEXGUT = 8760 LBS.
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L2 x HE8 x IW 45" (ow =637

APPRAXT MATE WEIGHT + 17, 098 _8:
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Smeld T3

) i T . .
L1t x H8 x Iw 44 (ow 6.57)

APPROXT MATE WETIGHT = 10,125 LBS
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Suiewp ¥4

L 23.25 x H70 X IW. 59 (owm. 6.52°)

APPROXIMATE WEIGHT = jO,200 (B
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Li2" v né x I 375 (ow 4.5)

APPROXITI MATE WEIGHT = 3)832 LGs
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Memorandumn

To: All Supervisors

From: Vem Palen

Date: 7/21/98

Re: LightWerght Pipe Shield

Supervisors

We have recently purchased a lightweight 8’ x 16’ trench shield.
This shield comes with 36 and 42” pipe spreaders. The shield
weighs 6,500 #, the 36 spreaders weigh 7004 and the 427 weigh
775#. This lightweight shorning shield is excellent for using lighter
excavators htke our PC200 or CAT225 size excavators.

The shield is an OSHA approved unit and will be designated as
shield number 15.

Attached are the engineering certifications for this shoring system.

Please put these with your current trench shield information. Also
attached are catalog cuts for the new shoring system.

Aberdale, Joe
Anthony, John
Alibozek, Doug
Bishop, Joseph
Blood, Roland-
Boh!, Harold
Connors, Dan
Consolini, Tony
Cullet, Mike
Curry, Tom
Czelusniak, Tomr
DiLallo, Kim
Drury, Jay
Dupras, John
Flood, Perry
Hoag, Keith
Houle, Glenn
Johnson, Erik
Jones, Chris
Laviolette, Jack
Lindheimer, William
Macl ean, Rob
Massimiano, John
Maxymillian, Jim
Maxymillian, Neal A
McCarthy, Matt

‘McCarthy, Tom

McCauley, Wayne
Millette, Lucy
Monefte, Ron
Nichols, Kevin
O'Brien, Dennis
O'Brien, Dick
O'Brien, Rob't, Sr
Palen, Vern
Pisanelli, Tony
Polumbe, Gary
Randall, Ken
Raymond, Leonard
Rouse, Bill’
Rustemeyer, Bruce
Rustemeyer, Geo,
Salvatore, Emest
Simonelli, Tony

‘Smith, Dave

Smith, Ed

Smith, Jim
Steinhoff, Al
Strzepek, Dave
Taylor, John
Troslle, Ken
Trzcinski, Chet
Warren, Stephen
Williams, Pele
York, Casey

(O,

- Zalewsky, David



MANUFACTURER’S TABULATED DATA

This Trench Shield will comply with O.S.HA. REF: U.S. Dept. of Labor Q.S.H -
Safety and Health Standards (29 CFR 1926/1910) Revised March 5, 1990
Subpart P- Excavations, Trenching, & Shoring Selection of Protective Systems.
1926.652 Appendix F.

MODEL NO._ 4SDW-816L HeIGHT_8' LENGTH__ !6'seriaL NO.
DEPTH & CAPACITY CHART DEPTH & CAPACITY CHART
(LONG TERM) (SHORT TERM)
SOIL A B C SOIL A B C
TYPE TYPE
EFP 25 45 60 EFP 25 a5 60
SHIELD SHIELD :
CAP. 900 900 900 CAP. 1200 1170 1200
LBS/PSF LBS/PSF
MAXIMUM MAXIMUM
DEPTH 36" 20" 15" DEPTH 48 26 20
{FT.} (FT)

BASIS AND LIMITATIONS OF DATA:

This tabulaled data is to be used by the competent person
as defined by 0.5 H.A. CFR29, Part 1926, Subpart P
Excavations. Soil types A B, and C are defined within the
O.S HA. Slandard. Type C is further defined by the
manufaclurer: Soil with an Equivalent Fluid Pressure
(EFP) of 60 PSF per foot of depth.

Soil conditions can exceed the value of 60 PSF/FT.
Consult a soils engineer lo determine the actual soif
condition and pressures prier to use. Consult the
manufacturer il soit pressures exceed those listed in the
depth and capacity charl.

The maximum depth is the distance from the ground level
* fo the botlom of the trench. Surcharge loading is not
calculated into the maximum allowable depth. Separale
site specific P.E. calculations are needed to account for
surcharge loading. Struchres, equipment, buitdings or
stored materials adjacent to the trench contribute to
surcharge loading. *Adjacen!” means the area within a
horizental distance from the edge of the trench equal to
the depth of the trench.

il s recommended that the Long Term Chart be used for
the most conservative approach with the maximum
amount of protection.

Long term exposure is for the shoring used in one position

for over 24 hours. The short term chart may be used
where the shoring system is used in one position for 24
hours oi fess,

Modifications to this equipment of use of "wilt Tt”
components may void the tabulsted data unless

GAN:

u N,ES O SERVICE CALL 1-800-407-46 74
764 Bullville Road, Montgomery, NY 12549

1-800-407-4674 -FAX: 1-800-361-1973

ING INC.

atherwise permilted by the manufacturer in wiiting.

Int the event of major structural damage, the tabutated
dala is void unlil such time as fepairs are made by the
manufaclurer or as specified by a registered professional
engineer.

The use of the shoring systemn described shall be
assembled, instatled and used within the manufacturer's
instructions and 0.5 H.A. Standards. Anything not
specificaily addressed within the standards ase not
permitted.

For any subject not specifically covered by the
Manufacturer's Tabulated Data, the compelenl person
shall refer 1o the applicable ©.S H A Standards.

Usage other thamsspecified, may creale an unsafe
condition that could result in shoring system failure, cave-
in or sifuations resulling in serious injury or death.
Therefore, the manufacturer shall not be Hable for any
usage other than whal is specified herein.
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[CERTFIED BY REGISTERED PROFESSIONAL ENGINEERS
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A J VEL LTb _ TEL:318 785 3023 P. 002

LIGHTWEIGHT SHORING
LIGHTWE’GHT STEEL 4" WALL SHIELD

UGHTWEIGHT STEEL APPROYIMATE LIGHTWEIGHT STEEL APPRCXIMATE
S'NGLE 5'DEWALLS BIGGING DEPTH (1} D DUBLE SlDEWAl_I_S DIGGING DEPTH F1)
0L TYFE SO YYPE
MOBEL HEIGHT LENGTH WEIGHT & @ ¢ MODEL HEIGHT LENGIH WEIGHT A 8 ¢
45S5W 46L & 8 1050f 69 38 29 asDw 43t T 8 18504 96 53 40
4SSW sl I8 B 13258 sz 29 22 450wWdI0L ¢ 00 22008 96 %3 20
4SSW4aioL « 10° 17004 48 26 20 4SDW 4121 & 127 2600# 67 37 28
4SSWa12L 4 12 21008 38 21 16 4SOW 416 & 16 37008 S2 29 22
4SSWateL 4 16 20008 26 14 1% aSpwazot & 200 50008 43 24 13
433W B6L [3 6 15008 64 038 27 4SDW 4241 4 24 59508 33 18 14
4SSW 68L Iy B 1p508 64 36 27 450W 881 6 B 30508 86 &8 38
ASSWH10L & 10 26008 52 29 22 4SDWSEIOL 6 10 J650¥ B4 46 3%
A5SW B12t 6" > J6004 3B 21 16 4SDW 6121 & 12 42008 B1 45 34
4SSWEIEL 6 127 42008 26 14 11 1SDWEI4L & 14 Son0k 57 32 24 i
4SSW BBL o 6 18508 45 25 39 45DWEISL  © 16 57008 52 29 22 ]
£3SW 88L g B 2300# 43 24 18 450W 620L g 20 _BOODS 35 20 1S ;
4SSWaloL @ 10° 30008 43 24 18 4SDW B4l & 28 92004 33 18 14
455Ws12E & 127 35004 33 18 14 4SDW 8L 8 B 36504 75 a0 30 :
45SWBtsL @ 16" 47508 12 12 49 4SDWBI0L B 100 44008 72 40 30
4SDWeIZL @ 12° 50508 60 33 35
*5* PEF Aatirpr ?n:::plﬁs are based on shed corm anpurare whlncn-ﬁn:.lg-nora-id 4SDW g1at a8* 14,  -5800# 57 32 24 . E
of thore squal tp 14 haorn ar lasa, Coi—wl'lvuunul‘.cmcr n!locﬂhqlm:--q o b . T 48DW §1BL g 15 65007 43 28 20 &—
S, ko VA e oo duscrbet o QUKL B PR v 10 4SDWE20L & 20, 62008 38 21 16
u:--ﬂn.lﬂsrpulul-ldmhmngp-c-u’nunﬁ-'n!sfpn fapt of dapih, 4SDW 8241 a8 24 103508 33 18 14
Detmmnine natus! e proovuies and contnl Manuluctarers Tobultted Outa prine bo sach vos. ASDW 10160 10° 16 85508 a8 26 20
- 450W 1020t 10° 20' 104008 33 21 15 !
. . 4SDW 1024L 10" 24¢ 128002 33 18 14 i
Flease Specify When Ordering: 1
FOH STEE'. Si COMPLIES WITH LATEST
W o ety st MBS TN OSHA REGULATIONS
g% Y BibE s:%%qgggfggu ERIGAN
SLEPR FOR DEES. AN,
] sioewaLLs gl ndly "QSHORINGxc
' ' Visit our wegsftp at
(4) 4"SCHEDULE 40 PIPES (4)8"SCHEDULE 80 PIPES |} Www.americans
(MNCLUDES PINS & KEEFERS) {INCLUDES PINS L KEEFPERS) E
ekl  MODEL®  WIDTH  WEIGHT MDDELY  WIDTH  WEIGHT A DISTRIBUTEO BY
1;% ULPS 24 24 110¢ HPS 24 24 5008 .
[ _ ULPS 30 - 1354 HPS 30 0" 6004 i
e ULPS 38 36" 1564 HPS 33 36" 7004 -
] _uPs e - 1756 1P a2 a7 7758 i{ €~
Y UtPs 28 48" 2004 HPS 48 48 8304 :
i ULPEEL 54~ 2258 HPS 84 34 8308 M
t T 0" 2358 HPS 80 TR 10253 ks
uLP8 72 7 o 2608 HFD 72 72° 12008
ULPS 84 [T N - HPS B4 84" 14004 Ll
HPS 88 96" 15508 . ¥
HPS 109 198" 17004 . !;_!
HPS 120 120" 12008 ¥
‘Hk $1997 AMERICAN SHOAING W




LIGHTWEIGHT STEEL 4"
COMPLIES WITH LATEST OSHA REGULA TIONS

TEL:318 785 3023

WALL SH IELD

EXCELLENT FOR CONTRACTORS USING
LIGHTER EXCAVATORS OR FOR
MUNICIPAL APPLICATIONS HAVING
HEAVIER EQUIPMENT AVAILABLE.

iDW MODEL 15 1HE SAME AS THE 'SWAEXCEPT
WITH THE ADDITION OF A FULL INTERIOR PLATE

- PROFESSIONAL ENGINEER CERTIFIED
- HIGH STRENGTH STEEL CONS TRUCTION

- 4" WALL THICKNESS STANDARD
3" WALL THICKNESS ALSO AVAILABLE

« UTILIZES PINNED IN PLACE PIPE SPREADERS
- LIFTING LUGS STANDARD

* REINFORCED BOTTOM CUTTING EDGES
& ANTI- WEAR BAR STANDARD

- HARDWOOD -FILLED TOP & FRONT RAILS
* STACKABLE

* FACTORY PAINTED

* OPTIONAL STYROFOAM FILLED

* MEDIUM DUTY & HEAVY DUTY SERIES
ALSO AVAILABLE

\‘ LS

SW MUDEL SAME CONSTRUCTION AS
THE'DW" LESS THE FULL INTERIOR PLATE




PIOTUS TSUAL M IO 1WAY T SIBATINT

soerd

Ol UmOD PI3TUS gsTd 01 LISWins U0 Wmop $s2z; .
N /rm/_,.\\v./\\_/\\. ,

"

L

N rd
P A
A N
S JIN
-— - - . - TN A s bt P Sliinbes — 1 —— — bl //_/ ; i \///
S————

x?.o: =N LBI@SYNW TEE
oA 1o Wuv ol Wvwacag 8=
2 iy

___..I....l“l

./\ i
-y
| TOTBATINS T=su] “szenerniar WSO a Suticase DisTOs

JO SUTI UO PISIUS 2374 WIDWm G2uan pRnssp SAOQE [10$ 340IS PI3TUS 20 30 do °W mofag |, g1
PUCAZQ QUMD 01 SUEEEQ [0S TOUM SIZALINT 40 WNUWMNW 2 01 [T2204 STrea $1¢] PIoUs gouan

[10S 31qeISUn ol PI31gs © mawmb S Bl ZoLn Anuins isnl soed o STRATIXT
[10s 3[qE1s

Ul DI31TS gotsd] € 5uisn

ISSIID O ZTTRIOE 2snTs & uinon:
SAZ5 ST AMSIIC TOS USUm 10 T/ UDR 0
DTLLT Nww oo e omous sz Sumnd 1o sn)

oA Siemtna thea

RS R

TSERDn oT pramws |

PISTUS USURT 10 DUS 03TS e PRI
T SIMUT ZSUTRS T 10 WM & *sesdasy
wwn suid amesog '27erd ur uid puT waxsem oig

" 10 sroros oo S1Tid Jo/put sdid Sprasds syerg

Va

... - .D...J



on s Al e
MODULAR SOIL SUPPORT SYSTEM

PERFECT FOR MUNICIPAL
APPLICATIONS. REPAIR WORK,
WATER LINES AND OTHER SERVICES.
COMPLIES WITH LATEST 0.5.H.A. REGULATIONS
* PROFESSIONAL ENGINEER CERTIFIED
* CONSTRUCTED OF 6061-T6 ALUMINUM ALLOY
* 2 172" WALL THICKNESS _
* OPTIONAL FOAM FILLER AVARABLE
* ADJUSTABLE WIDTHS
CHOICE OF (3) SPREADER SYSTEMS:
1. SCREW JACK (MANUALLY ADJUSTABLE)
2. PINNED IN PLACE PIPE SPREADERS
(INTERCHANGEABLE WIDTHS
3. TELESCOPIC STEEL SQUARE BOX SPREADERS
* CHOICE OF HEIGHTS:
(2, 4,6’ OR 8' HIGH PANELS)
& 9 STANDARD LENGTHS
k CUSTOM SIZES AVAILABLE
& 3" WALL AVAILABLE

* A xEASILY TRANSPORTABLE! % * %
'SPORT AN ENTIRE SHORING SYSTEM IN A PICK-UP TRUCK.

THE MUGHTY LITE SYSTEM SHOWN ABOVE IS
6"HIGH X 10" LONG UTILIZING SCREW JACK ADJUSTABLE
WIDTH SPREADERS. THE PANEL CONNECTORS IN THIS
EXAMPLE CONNECT (3) 2 HIGH X 10° LONG PANELS.

SEE INSIDE FOR SiZE AVAILABILITY.

* %k EASY FIELD ASSEMBLY k % %
ASSEMBLES IN MINUTES

ONLY TWO PEOPLE NEEDED TO ASSEMBIEI

AUTOMATIC TONGUE & GROOVE AL]GNMENT .
STACK MIGHTY LITE MODULES FOR REQUIRED DEPTH.
SEE DEPTH CHART FOR MAXIMUM DEPTH ALLOWABLE.,

CONNECT MODULES WITH
RECESSED PANEL CONNECTORS

Call for the Amyerican Shoring Distributor. nedrest you

1-800-407-4674

Fax: 1 -800—361 1973 * E-Mail us at M:gmyl.ne@aol.com B

N1 ONIWOWS NY S BINY 1685 5




B N E 149 WEST ACTON ROAD ,
STOW, ma. 0177S OUOTE

INDUSTRIES INC. (800) 225-9400

rax (508) 897-3714

OHF IH Faximillizn Inc. SHIP T0: Same
BT VErn
REC. BY: TEL:
¢ B
\GCREEMENT DATE : 3/30/98 TEL. NO. Jus: OFFI1CE:
IROERED BY: Jb8 NO: PURCHASE ORDER:
JUANTTITY | PART NUMBER DESCRIPTION PRICL AMOUNT
z M. 44 Mighty Lite Panels 4'xa’
‘ M 24 " v 2Txal
o RPC -4 Recessed Panel Connectors
I 51.35 Screw Jacks 3-5 Ft. Adjustable
1562t LL 1Lifting Lugs
S NS Nylon S5ling 4000 Lb. cap.
_ Price for above system $3487.03
Fer the above system only 6' lengths Add $530). 00
r " oo n " 8' lenghts Add $1320.00
Add to any three systems above fur 5«9 Screw jacks |¢ B8.00
TOTAL
PAYMENT OF RENTAL: PAYABLE IN ADVANCE - A CONSECUTIVE PRO-RATA RENTAL RATE OF: S5uUB YOTAL
+ 7ax PER MONTH; $ + 7ax PER WEEK; § + Tax pgr oAy, Jrax
PROCESSING CHARGE OF § SHALL BE ADDED TO RENIALS OF LESS THAN ONE MONTH. FREIGHT
STOMER HEREBY AGREES YO RENT ABOVE ITEMS FOR A MINIMUM OF CONSECUTIVE WEEKS. TOTAL PRICE
TERMS OF SALE: DOWN PAYMENT
BALANCE OUE
= IMPORTANT] =
® ALL RIGHTS THE CUSTOMER MAY HAVE TO RENT OR PURCHASE THE EQUIPMENT DESCRISED HEREIN ARE kN
EXPRESSLY SUBJECT TO TERMS AND CONDITIONS PRINTED ON THE REVERSE S5I0OC OF THIS AGREEMENT. R
SICNATORY WARRANTS THEY HAVE FULL AUTHORITY TD SIGN AS CUSTOMER AGENT AND/OR PERSONALLY :
ASSUMES ALL INDEBTEONESS OF ANY SUMS DUE WHICH MAY RESULT UNDER TERMS OF THIS AGREEMENT. A

CUSTOMER SIGNATURE

TITLE OATE PICE TNOUSTIRIES, TN,



MANUFACTURER’S TABULATED DATA

This Trench Shield wili comply with 0.S.H.A. REF: U.S. Dept. of Labor O.5.H.A
Safety and Health Standards {29 CFR 1926/1910) Revised March 5, 1990
Subpart B- Excavations, Trenching, & Shoring Seiection of Protective Systems.
1926.652 Appendix F.

MODEL NO. ML-26

DEPTH & CAPACITY CHART

HEIGHT_2* LENGTH ' SERIAL NO.

DEPTH & CAPACITY CHART

(LONG TERM) {(SHORT TERM)

SaiL A B C SoiL }

TYPE TYPE A B8 ¢

£FP 25 45 60 EFP 25 45 60 |
SHIELD o _ SHIELD

CAE. 2349 2340 2340 CAP. 312G 3120 3120
LO5S/PS5F LLBS/PSF ’
RLAXIN LM MAXIMUM

DEPTH a0 1 . DEPTH 2 ' s

paskh 33 52 39 prad) 125 70 52

BASIS AND LIMITATIONS OF DATA:

This tabutated data is 1o be used by the compelent person
gs defined by Q.8 H.A, CFR2G, Part 1928, Subpart P
Excavalions. Soittypes A, B, and C are defied within the
O.5.H.A. Standard. Type C s further defined by the
manufaciwer. Soil with an Equivalent Fhud Pressure
{EFP) of 80 FSF per toot of dapth.

Sod conditions can exceed the value of &0 PSEFT,
Censult a soils engineer to defermine the actuat soit
condibon and pressures ptior 1o use, Consult the
manuiactures if S0 pressures exceed those fisted in the
depth and capacity chart.

The maemum depih is the disianca from the ground level
ta the bottorn of the trench. Surcharga foading is not
catculated into the maximum allowable depth, Separate
sile specific P.E. caiculalions are needed to account for
surcharge loading.  Structires, equipment, buikiings or
stored materials adjacent to the trench cortribute o
surcharge loading. “Adjacent” means the area within 3
horizontal distance from the edge of the trench equal to
the depth of the trench.

# is recommended that the Long Term Chart be used for
the most conservative approach with the madmum
armount of protection. ’

Long termn exposure is for the shoring used in one position
for over 2d hours, The short term chart may be used
where the shoring system is used in one posiion for 24
hours or less,
Modifications to this equipment or use of “will fit*
cormponents may voii the tabulated data unless

otherwise penmitted by the manufacturer in WIGNg.

in the svent of major structural damage, the tabuisted
data is void untl such time as repairs are made by the
manufacturer of as specified by a registered professional
efigineer,

The use of the shoring syster Sescribed shall be
assembied, instafled and used within the manufacturer's
instructions and 0.5 H.A. Standards. Anything not
specifically addressed within the standards are not
permitied,

For any subject not specificalty covered by the
Manufacturer's Tabulated Data, the competent person
shall refer to the applicable 0.5 H A, Standards,

Usage other than specified, may create an unsafe
condition that could result In ing system failwe, cave-

in of situations resulting in  serious injury or desth.
Therefore, the manufacturar shafl nol be liable for any
usage other than what is specified herein.

|CERTIFIED BY REGISTERED PROFESSIONAL ENGINEERS |




MANUFACTURER'S TABULATED DATA

This Trench Shieid will comply with O.5.1

A REF: UlS. Dept. of Labor O.S.H.A

Safety and Health Standards {28 CFR 1526/1910) Revised Marci 5, 1930
Subpart P- Excavations, Trenching, & Shoring Seiection oi Protective Svstems.
1926.652 Appendix F.

MODEL NO. M1, 46 HEIGHT_4°' LENGTH o'  Ses1a MO e
DEPTH & CAPACITY CHART DEPTH & CAPACITY CHART
{LONG TERM) _ __ __{SHORT TERM) ]
SOIL A B C SOIL A B i o
TYPE TYPE
EFP 25 45 60 EFP 25 i a5 60
SHIELD SHIELD ]
CAP. 2340 2340 2340 CAD. 31720 31290 3120
LBS/PSF LRS/PSF
MAXIMUM MAXIMUM
DEPTH N ' » DEPTH f . v
FT.) 93 52 39 i 125 ! 70 ] 57 ;

BASIS AND LIMITATIONS OF DATA:

This tabuialed data is to be used by the competent person
as defined by 0.5 HA. CFR2O, Part 1928, Subpar P
Excavations. Scil types A, B, and € are defined within the
0.S.H.A. Standard. Typs C Is further defined by the
manufacturer. Soil with an Equivalent Fluid Pressure
(EFP) of €0 PSF per foot of depth,

Soil conditions can exceed tha vake of 80 PSF/FT.
Consult a soils engineer to detenmine the actual soil
condition and pressures prior to use. Consult the
manufacturer if sod pressures exceed those listed in the
depih and capacity chart.

The maximum depth is the distance from the Ground level
to the botlom of the trench. Surchergs loading is not
caicuiated irto the maximum afowable depth.  Separste
sie specific P_E. caiculations are needed to account for
surcharge ioading. Striclures, equipment, buildings or
stored materials adjacen to the trench contribute to
surcharge loading. “Adjacent” meaasns the area within a
herizontal distance from the edge of the french equal to
the depth of the trench.

H is recommended that the Long Tarm Chait be used for
the mosl conszrvative approach with the maximum
amount of protection,

Long term exposure is for the sharing used in one position
for over 24 hours. The short ten chart may be used
wheie the shoring system is used in one positios for 24
heurs or jess,

Modifications to this equipment or use of "will 6"
compenents may void the tabulated data unless

dherwise permitled by the manulaciuier in WIRWG.

in the event of major sirusivral damage, the labulated
data is voidd until such fime as repairs are made by the
manuacturer of as specified by 3 registerad professional
engineer.

The use of the shoiing sysiem gdescibed shail be
gssembied, instaifed and used within ihe manufacturer's
instructions and C.8.H.A. Standards. Anything not
specifically actdressed within the standards are not
permitted.

For any subject not specificaily covered by the
Manufacturer's Tabulated Data. the compeatent person
chall refer to thezpplicable O S H A, Standards.

Usage other than specified, may create an unsale
condition that could resull in shoring system failure, cave-
in or siuaticns resulting in setious injury of death,
Therefore, the manufacturer shaif rot be fiable for any
usage cther than what is specified herein.

| CERTFIED 8Y REGISTERED PROFESSIONAL ENGINEERS |




8.0 PRE-CAST MANHOLE SPREADER BEAMS
[5-TON CAPACITY]

J.H. Maxymilhan, Inc. Company Safety Program
Attachment I
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9.0 OSHA APPROVED BUILD -A - BOX MODULAR
SHORING SYSTEM - MH SHIELD # 5



Memorandum

To: Al Supervisors

From: Vern Palen

Date: 11/02/05

Re: OSHA Approved Build —A — Box Modular Shoring System —
MH Shield # 5

Supervisors

We have recently purchased the Build- A- Box Modular Shoring
System. This modular manhale shield can be constructed in 2' high x
10’ long sections. The versatility of this system will allow us to legalty
shore Manholes and catch basins where overhead wires or other
obstruction would not aliow use of our 8 x 10" manhole shields.

We have purchased components to build a 10’ long x4’ ,6’ or 8’ High
x 52" to 88" wide shield.

Since this shield is made from aluminum care must be taken during its
use. This system is designed as a drop in shield and should not be
pushed into place with a machine. Once you set the shield into the
trench, you can tension the spreaders against the trench sides.

This shoring system is available in different lengths and heights.
Please let me know if you come to a situation where a different
configuration would be beneficial.

This shield will be designated MH Shield # 5. Attached are the
engineering certifications for this shoring system. Please put these
with you current trench shield information. Also attached are catalog
cuts for the new shoring system.

Aberdale, Joe
Anthony, John
Alibozek, Doug
Bohl, Harold
Cole, James
Consolini, Tony
Coody, Mike
Cysz, John
Dargie, Dan
Davis, Russ
DilLallo, Kim
Drury, Jay
Epstein, Sara
Fabino, Chris
Flood, Perry
Hart, Brian

Hebb, Jeff

Hoag, Keith
Houle, Glenn
Johnson, Erik
Jones, Chris
Kelson, Dan
Kruszyna, Dan
Laviolette, Jack
Laviolette, Paut Il|
Maclean, Rob
Maxymillian, Jim
Maxymillian, Neal
McCarthy, Matt
McCarthy, Tom
McCauley, Wayne
Monette, Ron
Moulton, Jim
Nichols, Kevin
O'Brien, Dennis
(O'Brien, Dick
Palen, Vern
Phelps, Brian
Pisanelli, Tony
Polumbo, Gary
Raymond, Leonard
Rustemeyer, Bruce
Salvatore, Ernest
Scalise, Phil
Simonelli, Tony
Smith, Dave
Smith, Jim
Steinhoff, Al
Sulock, Pete
Syriac, Richard
Taylor, John
Trostle, Ken
Trzcinski, Chet
Warren, Matt
Winters, Scott
Witto, Jim



Memorandum

To:  All Supervisors

From: Vern Palen

Date: 11/02/05

Re: OSHA Approved Build -A —- Box Modular Shoring System — M # Shiold #5'

We have recently purchased the Build- A- Box Modular Shoring System. This
modular manhole shield can be constructed in 2’ high x 10’ long sections. The
versatility of this system will allow us to legally shore Manholes and catch basins
where overhead wires or other obstruction would not allow use of our 8' x 10’
manhole shields.

We have purchased components to build a 10’ long x 4’ 6’ or 8' High x 52" to
88" wide shield.

Since this shield is made from aluminum care must be taken during its use. This
system is designed as a drop in shield and should not be pushed into place with
a machine. Once you set the shield into the trench, you can tension the
spreaders against the trench sides.

This shoring system is available in different lengths and heights. Please let me
know if you come to a situation where a different configuration would be
beneficial.

This shield will be designated MH Shield # 5. Attached are the engineering
certifications for this shoring system. Please put these with you current trench
shield information. Also attached are catalog cuts for the new shoring system.
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and Regulations as definéd i'29 CFR; Parf 1926,

£

. prepared in accordance with OSHA Rules

SubpartP —“Exéa i c :
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ipetent person shall:continually, lof:deterioranion SR8

50 i.nu: oo

ta shall be uscd only for those cated s The depth g™, | -
ratings in the data are not considered adequate when additional loads imposed by structures, . .
equipment, and stored materials adjacent to the trench are present. More severe conditions
require the services of a soils engineer to determine the lateral soil pessure.

e. The tabulated data PSF Ratings and Depth Certification are based on short term and long-
lerm exposures. Short term is defined as a period of time equal to or less than 24 hours and
long term is defined as a period of time greater than 24 hours. Proper backfill sufficient to
stabilize the BUILD-A-BOX and to minimize ground surface and/or foundation settlements
1s required. Where such settlements are not a concern, over digging may be performed,
however, the clear distance shall not exceed 67 (see Pg. 5) and the more restrictive long term
tabulated depth ratings shall be used.

- No vertical or horizontal loads shall be applied to the adjustable strut or static braces
except as specified by Efficiency. Any mishandling, such as pounding with the backhoe
bucket, will void the tabulatcd data.

2. SOIL CLASSIFICATION:

Types "A", "B" and “C-60” soil classifications are as delineated below and they are based
on Appendix A to 29 CFR, Part 1926, Subpart P. '

a. Type "A" Soil -Equivalent weight cffect of 25 psf per foot of depth. Description:
Cohesive soils (i.e. silty clay loam and sandy clay loam) with an unconfined compressive
strength of 1.5 tsf or greater, or cemented soils such as caliche and hardpan. No so1l is Type
"A" if the soil is fissured; subject to vibration from heavy traffic, pile driving or similar
effects; has been previously disturbed; or part of a sloped, layered system where the layers
dip into the excavation on a slope of four horizontal to one vertical (4H:1V) or greater.

April 27, 2001 _ Pg.10f5




EFFICIENCY PRODUCTION, INC., Mason, M (800)- 552-8800
BUILD-A-BOX MODULAR TRENCH SHIELLD SYSTEMS
TABULATED DATA

Zb. Type " B " Soil -Equivalent weight effect of 45 psf per foot of depth.
Description: Cohesive soil with an unconfined compressive strength greater than 5 tsf
but less than 1.5 tsf; or granular cohesionless soils including angular gravel (similar to
crushed rock), silt, silt loam, sandy loam, and, in some cases, silty clay loam and sandy
clay loam; previously disturbed soils except those which would otherwise be classed as
Type “C-60”; soil that meets requirements for Type “A”, but is fissured or subject to
vibration: dry rock that is unstable; or material that is part of a layered systemn where
layers dip into the excavation on a slope less than four horizontal to one
vertical(4H:1V),but only if the material would o herwise be classified as Type “B”.

2c. Type "C-60" Soil -Equivalent weight effect of 60 psf per foot of depth.
Description: Cohesive soil with an unconfined compressive strength of .5 tsf or less;
moist cohesive so0il or moist dense sand which is not flowing or submerged; when cut
with near vertical sidewalls, soil can stand with unsupported sidewalls long enough for
shield installation; granular soils including gravel, sand and loam sand: soil in a sloped
system where the layers dip into the excavation on a slope of four horizontal to one
vertical (4H:1 V) or steeper may be Type “C-60". Submerged soil is material with water
freely seeping and entering the trench, but only part of the depth of the retained soil is
submerged. Conditions more severe would require dewatering or sealing four sides of
the excavation and pumping the trench. Such severe conditions would require the
services of a soils engineer to establish the design pressure. Consult Efficiency for
pressures exceeding tabulated values.

3. DATA LIMITATIONS:
. When the shicld is to be used in a sloped excavation with an angle steeper than three

horizontal to one vertical (3H:1V), the allowable depth of excavation shall be measured
from the top of the overall trench and not the toe of the sloped portion.

b. Insloped excavations, the top of the shield must be a minimum of 18 inches above
the bottom of the slope and the top struts/braces must be located below the bottom of
the slope. In un-sloped excavations, the top of the shieid may be flush with the ground
surface, provided that the competent person determines that there is no hazard of
objects rolling into the excavation.

¢. BUILD-A-BOX Modular Trench Shield Systems shall be used with Efficiency
adjustable struts and static braces pinned in place with two (2) Efficiency supplied
5/8" diameter pins at each end of the strut or brace as illustrated on page 5.

d. BUILD-A-BOX Modular Trench Shield Systems shall be assembled and installed as
- shown and in accordance with these instructions. Note that installation videos and

-;Mggtgﬁgﬂmﬁe.,a@ablc UPOMTEQUESL. . D . - e
25 BULLD-A-BOX Modular Trench Shicld Systéns shall be handled by using the
uing lugs insialled in holes provided in each panel'or Comer post. Stacking Brackets

el ;m:4,-"€—1—‘:‘.‘ﬁ;j e BT S e o7 ‘ : T
£The botiomm of the BUILD-A-BOX shall be locatid 5 ars i two foet from the
Dollorn of the excavation in soil Types “A”-“B” and-“C-607 3s long as no loss of soil
q_;" t below thie shield is encountered: Proper benchifig of trench wall is” .

5 April 27,200 CPg2of5
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EFFICIENCY PRODUCTION, INC., MASON, Mi (800)-552-8800
BUILD-A-BOX MODULAR TRENCH SHIELD SYSTEMS
SELECTION GUIDE FOR SHORT TERM EXPOSURE

SECTIONAL CORNER POSTS

PANEL SELECTION CHART ’ SHORT TERM DEPTH CHART FOR 2-SIDED BOX
Modei Waight Shield Depth of Cut (FL.) Sol)

Ht.x Lg. in Ft) {in Lbs.) Capacity (PSF) A B C-80
23 BBP 40 2400 90 33 40
24 8P B2 2400 96 53 40
26 BBP 76 2,400 9 53 40
28 BBP 100 1440 58 2 b7
210 8BP 124 960 3B 2 16
212 BBP 148 780 31 17 13
214 BBP 170 800 24 12 10
HE BBP 194 480 19 11 8

SHOR RM DE CHART FOR 3 OR 4 SIDED BOX
Width x Length PSF Depth of Cut (Ft.) Soll Type
{In Ft.) ratings A B C-60
4X8 1,320 53 9 2
4X 10 200 348 20 15
4x12 780 31 17 13
4X 14 600 24 13 10
4X18 480 19 11 '8
6X6 2,040 82 45 34
6X8 1,260 50 28 z1
8X10 B840 a4 19 14
6X 12 780 n 17 13
89X 14 400 24 13 10
6X18 480 19 11 B
8xs 1200 48 27 20
8X 10 840 34 19 14
BX12 720 el 16 12
X 14 340 2 12 9
8X 16 480 19 11 B
1W0X10 T80 31 17 h ]
10X12 720 29 18 12
10X14 340 22 12 9
10X 16 480 19 11 ]
12X12 860 28 15 Lh )
12X 14 340 2 12 9
12X 18 480 18 11 8
14X 14 480 19 11 8
480 8
480 ]
5 b i e T g g ' L
MOOURAR TRENCH SHIELD SYSTEMS, ARE DESIGNED 3+ | L
EFFICIENCY ADJUSTABLE STRUTS ' D ST. Tl_t_: BRACE?.

5/




! ] .. Shiekd _Depih of it (P2 ) S0
fintbe.) - | Capachiy| A - B A T ewe
40 TN 1800 X .- T2 - 40 -~ 0
24 B8P 2 1,800 o2 0 bl
28 BEP 78 1800 T2 «© )
28 BBP 100 1,080 43 2 18
210 BBP 124 20 29 16 12
212 BAP 148 £00 24 13 10
214 B8P 170 480 19 1 ]
L__z16eap 194 380 14 8 8
LONG TERM PEPTH TFOR3-OR4-SDED OX
w:amxmng PSF I DopmofCut(FL)SouTyp. ]
P {in Ft) ratings | A B c60 |
AX6 T ymm ] 4 B 177
4X10 | ) 3 13 "
[ 4xw 7 ‘ioo“““' T 13 10 3
| 4X14 I 480 | 19 1 ] 8
[ 4xte ] 360 ] 14 ) ¢
[ 8X8 7 150 ] 81 i 34 2
{ I EY) { 21 18
] 26 18 11
]
i 19 11 []
6X6 | | T 14 { B 0 jj
EXE i 900 ] 38 ] 20 I 13 ]
I ' 880 ] 3 I 15 i 11 ]
{ 2 X12 1 240 2 } 12 [
BX14 i 420 ‘ 17 [ # i 7
! 8Xx18 ’ 380 | 14 | 8 €
10X 10 600 ! 24 | 13 10
0x12 545 22 12 9
10X 14 420 17 9 7
10X 18 380 14 8 0
12X 12 480 | 19 11 [
12X 14 420 ] 17 9 7
12X 18 380 | 14 [ 8
14X 14 360 14 K 0
e JAXIE [T 14 3 8
%[ TeX 18T [] ]




EFFICIENCY PRODUCTION, INC. » MASON, Mi (800)-552-8800
BUILD-A-BOX MODULAR TRENCH SHIELD SYSTEMS
SELECTION GUIDE FOR SHORT TERM EXPOSURE

SECTIONAL CORNER POSTS
PANEL SELECTION CHART SHORT D 2 X
Mode! Weight Shieid Depth of Cut {FL) Soil
(Htxlg inFt)] @nlbs) | Capacity (PSF) A B C-60
ZBBP 28 2,400 9% 53 40
23 BBP 40 2400 ] 53 40
24 BBP [~ 2400 o6 53 40
25 BBP 64 2400 [3 53 40
26 BBP 76 2,400 96 53 40
27 BBP ES 1,740 70 ) 29
28 BBP 100 1,440 58 3z 24
210 BBP 124 960 3B 21 16
212 BBP 148 780 3 17 13
214 BBP 170 800 24 13 10
216 BBP 104 480 19 11 L]
[SHORT TERM DEPTH CHART FOR 3 OR 4 SIDED BOX ‘
Width x Length PSF I Depth of Cut (FL.) Sofi Type
{in Ft) mtings | A B C-60
4X4 2,160 i 86 48 36
4X5 2,100 B4 47 a5
aX8 2,040 82 45 34
{ axv 1.620 7 65 38 { F e
: 5X5s 2,100 84 47 a5
i 5X7 1,620 [3 36 F4
6X5 2.040 B2 45 34
EX7 1,620 85 ET) ] P2l
TX7T 1,620 85 38 27
i BXS 1,200 48 27 20
8X7 1,200 48 27 20
10X5 T 36 20 15
1W0X7 84D £ 19 | 14
12X5 780 31 17 13
12X7 720 29 16 12
14X5 600 24 13 10
14X7 549 22 12
16 X5 480 19 11 ]
| ex7 480 10 17 8
L
2, - .. NOTES: i
3 -—-.-.-_a

NUHEROUS OTHER COMB!NATIONS OF PANELS OORNER PDSTS

-..--.-..-.-..

2 T-POSTS, 4- I-WAY POSTS AND STRUTS OTHER THAN THOSE SHDWN
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EFFICIENCY PRODUCTION, INC., MASON, ) (800)-552.880p
BUILD-A-BOX MODULAR TRENCH SHIELD SYSTEMS
SELECTION GUIDE FOR LONG TERM EXPOSURE

SECTIONAL CORNER POSTS
[PANEL SELECTION CHar—]— = LONG TERW DEPTH CHART FOR Z-SDES BOX
Model Weight | Spield Depth of Cut (Ft) Sof
Htxlg nFt)] gn Lbs) | Capacity psr) [ A B C-80
22 BBP 28 1.800 n 0 30
I3 BBp 40 1,800 72 40 30
24 BBP 52 1,800 T2 40 30
{__25B8BP 64 1,800 2 40 30
{ 268BP 76 1,800 72 40
[ __278BP 88 1.329 53 29 2
| __ 2seap 100 1.080 43 | 24 (N
| ___z0Bep 124 720 I 29 | 16 2
212 BBP 148 600 ] 24 13 1w ]
214 BBpP 170 480 19 11 8
{___2i588F ] 1 T 360 4 & £ ]
[ LONG TERM DEFTH CRART FOR 3 - OR 4 -SIOED Box
(Wi Depth of Cut (Ft) Soil Type
B

-

0. OF TME GREATER -~

e RTO! LIMITATIONS", PRAGRAPH 44

=+ IDATA PREPARED BY; EFFiC CY PRODUCTION, e, MAY 14, 2007
g'.lai'oél.';-;,-p-g.—. e - - PO ,.._ R PAGE an.
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LECTION GUIDE FOR SHORT TERM EXPOSURE
FULL LENGTH CORNER POSTS

PANELSE-ECTION CHART SHORT
Mode) Waigirt - Shiekd Depth of Cut (FL) Sop

Ht xLg. in Fy) o Lbs) PSH) A B C-80
2 BBP 40 2400 28 ] 40
24 BBP o 1920 24 43 32
20 Bpp ) 1,320 { a3 29 2
288F | 100 1@ a1 0 17
210 BBP F 124 84D ] M ! 18 14
212 BBP 148 | 880 | 28 , 15 4
214 BEP 170 i 540 | 2 12 9

e — ;







) EFFICIENCY PRODUCTION, ING., MASON, M} (800)-552-8800
BUILD-A-BOX MODULAR TRENCH SHIELD SYSTEMS
SELECTION GUIDE FOR SHORT TERM EXPOSURE

FULL LENGTH CORNER POSTS

PANEL SELECTION CHMART
Model Welght Shield Depth of Cut (Ft) Son
(Ht.xlg. inFt)| (nlbs) Capacity (PSF) A B C-80
22 BBP o) 2400 ] 53 40
23BBP 40 2400 96 5 40
24 BBP 52 2,400 ) 33 40
25 BBP 54 2400 96 53 40
26 BBF 76 2,400 98 53 40
27 BBP 88 1,740 70 ET) 29
28 BBP 100 1,440 58 a2 24
210 BEP 124 950 a8 P 16
212 BBP 148 T80 31 17 13
214 BBP 170 800 24 13 10
218 BaP 194 480 19 11 B
SHORT TERM DEPTH CHARY FOR3 OR 4 SIDED BOX
Width x Length PSF Depth of Cut (Ft.) Soll Type
{tn FL} ratings A B C-80
X4 1,620 3 38 27
| 4xs 1,500 80 33 25
I 4xe 1,320 5 2] 22
4X7 1.140 % 25 1
5X5 1,500 %0 i3 25
EX7 1,140 48 25 19
€X5 1320 5 29 t b3
§X7 1,140 48 25 1®
TXT 1,140 46 25 1%
; 8X5 1,020 41 23 17
BXT 1,820 41 23 17
108 T80 EY] 17 13
10X7 720 P 1% 12
12X5 800 24 13 10
12X7 600 2 13 10
45 540 7] 12 )
X7 540 2 12 9
18X5 480 19 11 8
1€X7 48D " 11 8




EFFICIENCY PRODUCTION, INC., MASON, M (800)-552-8800

BUILD-A-BOX MODULAR TRENCH SHIELD SYSTEMS
SELECTION GUIDE FOR LONG TERM EXPOSURE

FULL LENGTH CORNER POSTS

PANEL SELECTION CHART Wﬁmw
Model Woeight Shield Depth of Cut {Ft.) Sol
fH't.xl.n.hPL) nibs) Capadty(PSF) A B C-60
2 Bap 28 1,800 72 40 30
23 BRP 40 1.800 T2 40 ]
24 BBP 52 1,800 72 40 a0
25 BBp 64 1.800 T2 4D 30
28 BBp 76 1,800 72 40 an
27 BBp a8 1,320 53 28 2
28 BBP 100 1,080 43 24 18
21C BRP 124 0 20 16 12
212 BBP 148 &00 24 3 10
214 BBRp 170 480 19 11 8
216 BBP 194 360 14 ] 8 6 j
LONG TERM DEPTH CHARTFOR 3 -OR 4. SIDED BOX
Width x Length PSF Depth of Cut (Ft) Soil Type
{in FL) ratings A B C-80
4X4 1.200 48 F13 20
4X5 1,140 48 25 19
44X [ 6D as 2% 16
axX7T 840 34 19 14
5X5 1,140 46 25 19
5X7 840 34 19 14
6X5 880 38 21 16
6X7 840 34 19 14
TX7 B840 34 18 14
BEXS 720 29 16 12
BX7 720 20 16 12
10Xs 800 24 13 1¢
10X7 800 24 13 10
12X5 480 T 7 B
12X7 4B0 19 S []
14Xs 420 17 9 7
M4X7 420 17 ) 7
EXS 380 14 (] )
1EX7 360 14 J B []

Ire
CALD




BUILD-A-BOX

5 EXAMPLES OF TYPICAL INSTALLATIONS
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Sep 23 05 03:37p Bunce Positioning

' 'Posmanrrma srsrfmc

Bunce Positioning
873 Great Road
Route 117

Stow, Ma. 011775
1-800-225-9400

TO J.H. MAXYMILLIAN
ATTENTION : VERN PALEN

4135470098

p.2

Quotation

DATE: September 23, 2005

ESTIMATED FRIEGHT COST FROM FACTORY TO MA: $400

ALLOW UP TO 14 DAYS FOR DELIVERY -

QUOTED BY: JORB#: JOB LOCATION LICENSE #: TERMS

RICH FARRELL NET 30 DAYS

QTY [PART# DESCRIPTION UNIT PRICE AMOUNT
& BBEP210 BUILD A BOX ALUMINUM PANELS 2°X10° $6,520.00
6 [XL5288 ADJUSTABLE SPREADER SET 52" TO 88" $1,635.00
B [SBBC48 CORNER POSTS 48" $1,760.00

1 SET [SBBACLL |1 SET OF FOUR LIFTING LUGS $190.00
1 SBEACNS | NYLON LIFTING SLING $215.00

TOTAL $10,320.00
+TX & FRT.
BEST REGARDS Vaé
RICHARD FARRELL JR.
SUBTOTAL | CONTINUED
TAX CONTINUED
TOTAL | CONTINUED
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10.0 LIGHT-WEIGHT PIPE SHIELD NUMBER 17



Memorandum

To:  All Supervisors

From: Vern Palen

Date: 11/2/05

Re: Light-Weight Pipe Shield Number 17

Supervisors

We have recently added a second tightweight 8’ x16’ trench shield.
This shield comes with 42” pipe spreaders. Additional spreaders
can be purchased if required. This shield weighs 4400 Ibs. The 42"
schedule 80 spreader weighs 700Ibs. The lightweight shield can be
handled with our PC 200, CAT 320 or even the CAT 311 or
Kobeico SR115 Backhoes.

This shield is OSHA approved and wil! be designated as shield
number 17.

- Attached are the engineering certifications for this shoring system.
Please put these with you current trench shield information.

Aberdale, Joe
Anthony, John
Alibozek, Doug
Bohl, Harold
Cole, James
Consolini, Tony
Coody, Mike
Cysz, John
Dargie, Dan
Davis, Russ
DiLallo, Kim
Drury, Jay
Epstein, Sara
Fabino, Chris
Flood, Perry
Hart, Brian

Hebb, Jeff

Hoag, Keith
Houle, Glenn
Johnson, Erik
Jones, Chris
Kelson, Dan
Kruszyna, Dan
Laviolette, Jack
Laviolette, Paul il
MaclLean, Rob
Maxymillian, Jim
Maxymillian, Neal
McCarthy, Matt
McCarthy, Tom
McCauley, Wayne
Monette, Ron
Moulton, Jim
Nichols, Kevin
O'Brien, Dennis
O'Brien, Dick
Palen, Vern
Phelps, Brian
Pisanelli, Tony
Polumbo, Gary
Raymond, Leonard
Rustemeyer, Bruce
Salvatore, Ernest
Scalise, Phil
Simonelli, Tony
Smith, Dave
Smith, Jim
Steinhoff, Al
Sulock, Pete
Syriac, Richard
Taylor, John
Trostle, Ken
Trzcinski, Chet
Warren, Matt
Winters, Scott
Witto, Jim



pemeH SHEN] # 17

10/42/2005 WD 16313  FAX Wovz/Uss
b $K5 HULL ROAD, MASON, Mt 48854 EFFICIENCY
- PHONE (517} 676-8800 TRENCH SHIELDS

DDI;:'. Xl -

S-816

SERIAL NUMBER

130511

REFERENCE TO OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION RULES AND
REGULATIONS, 29 CFR, NO 209, PART 1926, SUBPART P

PSF RATING MAXIMUM ALLOWABLE DEPTH OF CUT (FEET)
SHIELD SIZE D
SOILTYPE TO BE EXCAVATED
MAXIMUM LATERAL TYPEA TYPEB TYPE C i
HEIGHT LENGTH C‘f\gﬁg"ﬂiﬁfﬁ:&"&é{ STIFE, COMESIVE SOIL. | MEDIUM COHESIVE TO | SOFT comnesive TO
(FEET) (FEET) BOTTOM (N POUNDS 25PSF GRANULAR SOIL 45 PSF  $UBMERGED SOIL. 60 PSF
. R SOUARE ROOT | PERFOOT OF DEPTH. | PER FOOT OF DEPTH.  PER FOOT OF DEPTH
8 16 660 26 15 11
DESCRIPTION DESCRIPTION DESCRIPTION
Clay, silty clay, sandy Clay with unconfioced Clay watty unconfined |
day, clay loam, compressive srengih conniessive steength |

LIMITATIONS IN USE OF TABLE

1. TRTNCH SHIELD TO BE ASSEWBLE DAND INSTALLEDAS SHOWN
ANDINACCORDANCE WATH MANUFACTURER'S INSTRUCTIONS.

. EXCAVADION 2 FEET BELOW BOTTOMOF SHIELD IS PERMITTED
WHEN NOLOSS OF SO~ FROM BEHIND OR BELOW THEBOTTOM

_(se@ rolc B on reverse

unconfined COMPIassive
strength of 1.5 loas por
square foot of greater.

side)

grealer than .5 TSF but
kess than 1.5 TSF,
cohesonless gravel, siiy,
silt loam or sandy loam.
{mce note 9 on reverse
side)

less than 5 TSF

stable, (see nole 10 on
Teverse sioe)

submerged sand, clay or
fractured rock that is not

OF SHIELD IS ENCOUNTERED. SEE PARAGRAPH 1526 652 (e X200, LAYBACK ~——
THE COMPETENT PERSON SHALLMAKE THE DE TERMINATION FOR ANDY - —T_
COMPLIANCE. SUDDEN SHIETING OF THE SHIELDVERTICALLY AOPE
SHALL BE AVOIDED, ATAMININUM J
OF 75TOt = - .

3. CONSULT MANUFACTURER WHEN RESTRICTIONONNOTE 218 FORA-SONS, —

NOTMET, 1701 FOR B- 1
SOILS. OR 1.5T0 D

4, ADDITIONAL SHIELDS MAY BE STACKED WITHNO PENALTY IN 1FOR C-SOILS
DEPTH OF CUTAS LONGAS THE RATING OF THE BOTTOM SHIELD
1S NOT EXCEEDED.

5. DEPTHS OF CUTS SHOWNARE BASEDONEXAMPLES OF various]  ASOTLS 1 = E
SO CONDITIONS, VERIFYACTUAL SOIL PRESSURES PRIOR TO (.75 TO 1 SLOPE) 75 4 N 2 Jv o i
EACHUSE. -

Eom g et e

6. ANY MODIFICATIONS QR ALTERATIONS NOT : 4
ALLOWED UNLESS AFPIROVED INWRITING BY Bsons 1
EFFICIENCY PRODUCTION, INC. (1 TO 1 SL.OYPK) 1

7. CONTRACTOR'S COMPPETENT/IQUALIFIED PERSON SHALL BE
RESPONSIRLE FOR MONTORING SOL CONDITIONS. S

CONTINUED ON REVERSE SIDE CS0ILS 1
{(1.STO 1 SLOPE) 1.5
H
CERTIFIED BY: COPYRIGHT: :
EFFICIENCY PRODUCTION,ING, 1991 CFFICICNCY PROOUCTION, INC.
AUG. 29, 2005 ALL RIGHTS RESERVED

4 DO0 3065-4 114,383-4,260,028

FEDERAL, STATE, OR LOCAL LAWS

MANUFACTURED UNDER GNE OR MORE OF THE FOLLOWING U_S. PATENT NUMBCRS:!

ONE OR MORE OF THE FOLLOWING CANADIAN PATENT NUMBERS: 1,062,663 1,062,684
USE THIS PRODUCT ONLY IN ACCORDANCE WITH APPLICABLE

Any usc of this product not specifically described on this cerilicale could cause cave-in, collspse, or
structural failure resulting in death ar serious injury.

f°

Jm
v}
DB



1671272005 WED 16:14 FAX IEHT R ST

; 5 . 552-] e e LM
G T ION IN A e R ORBED OR PART OF A SLOPED TAVEREG SVSTEMWHERE AYERS DBINTO
EXCAVATION ON A SLOPE OF FOUR HORIZONTAL TO ONE VERTICAL (4H:1V) ORGREATER.
PREVIOQUSLY DISTURBED SOILS MAY BE TYPE # UNLESS THEY WOULD BE CLASSED AS TYPE C. SO THAT MEETS REQUIREMENTS OF TYPF A BUTIS
SURJECT TO VIBRATION OR FISSURED MAY BE TYPE B.DRY ROCK THAT 15 NOT STABLE ORSOIL THAT IS PARY.CF A SLOPED, LAYERED SYSTEM
. WHERE LAYENS DIP INTO THE EXCAVATION ON A SLOPE LESS STEEP THANF OUR HORIZONTAL TO ONE VERTICAL (#H: V) ARE TYIPE B BUT ONLY
1f MATERIAL WOULD OTHERWASE BL CLASSIFIED AS TYPEB.
10, SOMLINA SLOPED LAYERED SYSTEM WHERE LAYERS DIP INTO THE EXCAVATION ON A SLOPE OF FOURHORIZONTAL TO ONE VERTICAL (4H:AVIOR
STEEPCR MAY BE TYPE C. SUBMERGED SOIL IS MATERIAL WITH WATER FREFLY SEEPING AND ENTERING THE TRENCH, BUY ONLY PART OF THE DEPTH
OF THE RETAINED SOILIS SUUMERGED. CONDITIONS MORE SEVERE WOULD RECUIRE DEWATERING OR SEALING FOURSIDES OF THE EXCAVATION
ANDPUMPING THE TRENGH, 5UCH | SEVERE CONDITIONS WOULD REGUIRE THE SERVICES OF A SOLS ENGINEER TOESTABLISH THE DESIGN PRES-
SURE. CONSULT THE MANUFACTURER FOR PRESSURES EXCEEDING TABULATED VALUES. |
11, ANY USE OF A TRENCH SHIELD WITHOUT CFFICIENCY SPREADERS AND PINS OR EQUAL Wit 1. VOID THE YABULATED DATA AND WARRANTY.
12 SHICLOWAS DESIGNED TOBE LISED WITHOUT PLATES EXTENDING BELOW, ABOVE, OR NEXT TOIT. ANY USE OF SUGHPLATES OR PANELS MAY VOID
THE TABULATED DATA, AND MAY REQUIRE STTE SPECIFIC ENGINEERING,
13, TRENCH SHIELDS ARE DESIGNED Y0 BE PUSHED 1O GRADE IF NECESSARY. AS NOTED BELOW, ANY UNNECESSARY ABUSE BY THE EXCAVATOR
AND OR OPERATOR (SUCHAS POUNDINGWITH THE BUCKET) WILL VOID THE TABUSATED DATA ASWELL AS THE WARRANTY.
14, ANEXCAVATOR SHALL BE RATED TO HANDLE 1 472 TIMES THE WEIGHT OF THE SHIELD AND SPREADERS (ACCORDING TO THE MANUFACTURERS
LFTING CAPACITY CHART FOR THAY MAGHINCYAT GRADE ANO AT ARADIUS OF 20 FROM THE CENTER OF THE EXCAVATOR.
15, SONDTIONOF SACLLY SPREADER PIPES, AND SPRENDER PINS MUST BE CHECKEDANSPECTED FOR SERVICCAGILITY BY THE COMPETENT PERSON
PRIOR TO EACHUSE, PSF RATING IS NOT VALID i THEREIS ANY VISIBLE DAMAGE TO, OR REPAIYS MADE TO THE SHIELD THAT HAVE NOT DEEN

Assembly

Lay side panel fiat on ground with collar ~ Ptace spreader pipe andlor plate { ower second sidewall onto Stand trench shietd

sockets up .. onto collars or info brackets and pin sproaders and pin, in upright positon
in place. Secure ping wilh keepers. and prepare for

s~ instaliation.

) MY S =

-

Mud Plate Sproadur System  § Pipe Spreader Sysiem 4 Pipe Spreader System

Using a trench shield in stable soil

=xcavate 10 grade just slightly wider than the trench Excavaie o front of the trench shield  Pult shield forward by front top spreader pipe

ickd. Dig walls vertical to minimum of 18" below or with pulting syes. (puliing eyos shall be
e top of the shield, Slope soil above shield accord- usod with spreaders wider than 72° or when
ing to OSHA rogulatlons. Install shicld in trench. snif pressure is severe enough 10 cause

spreader to deflect).
= e e % Zﬁ
< aid Y=
Using a shield in unstable soil

Excavalc unld soff begms 1o crumbie . Press down 0 Comers 1o PUlShieid Torward and Gp on_ Excavale sof Wilhin the sJweld and
beyond desired french width. Place push shleld down 1o grade  appropriate anglc. repoat previous: process.

shield on line of excavation.

o R ——————
R e R —: j /: i‘f’\?}_‘ X ,_.::V n

Using shields for patchwork, repairs or ‘Manhole box with corner end plates Using -;-sidod shiolds
fie-0s. ey

&3

= R v

e s _bodp pevent [oose.matooal . .using shi s proteciion_dun

* Centor shicld over work area. from running into the and of the shield. Soil at manholke assembly work, insure that

* Lay soil at ends back according to OSHA onds should be sloped according to OSHA proper end pancls are used, ar lay soil
regulations or use manufachiier’s designed reguiptions. at the ends back according 10 OSHA

end platos to proted! lrom cave-ins.

requlations,

* This maletial is inlended to provide basic assembly and installation information anly.
* Always use trench shielo in accordance with applicable Jocal, state, and federal salely laws and rogulations.
Failure to ¢0 50 could cause severe injury or death,

* No deviation from the shield spocifications, recommendations, and limitations is alfowed withoul Efficicncy’s wrilten approvat,



Attachments to

Former Oxbow Areas A and C
Former Oxbow Areas J and K
Lyman Street Area

(Properties West of Lyman Street)
Supplemental Information Package
(dated June 15, 2006)

Volume Il of Il

BBL.

£ 2 ARCADIS company



Attachments

Volume | of Il (Bound Separately)

Attachment A Health, Safety & Contingency Plan (prepared by Maxymillian Technologies, Inc.)

Volume Il of Il

Attachment B Operations Plan (prepared by Maxymillian Technologies, Inc.)
Attachment C Former Oxbow Areas A and C Vegetation Restoration Plan
Attachment D Former Oxbow Areas J and K Vegetation Restoration Plan

Attachment E Lyman Street Area (west of Lyman Street) Vegetation Restoration Plan
Attachment F Soil Wedge Evaluation

BLASLAND, BOUCK & LEE, INC.

6/15/06 an ARCADIS company
34662196TOC.doc



Attachment B

Operations Plan
(prepared by Maxymillian Technologies, Inc.)
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OPERATIONS PLAN

GENERAL ELECTRIC CO.

SOIL REMEDIATION ACTIVITIES AT LYMAN ST. AREA
AND FORMER OXBOW AREAS A, C, J AND K

PITTSFIELD, MA.

Prepared for:
General Electric Co.
100 Woodlawn Avenue
Pittsfield MA 01201
and
Blasland, Bouck & Lee, Inc.

6723 Towpath Road
Syracuse NY 13214

Prepared by:

Maxymillian Technologies, Inc.

1801 East Street
Pittsfield MA

May 2006

Revision 1

MAXYMILLIAN TECHNOLOGIES, INC.
Reviewed For Submission

Spec Sect#___ 3.4 Trans #___1A
Date: 06/01/06 By JAA




Lyman Street Area, Former Oxbows Pittsfield, Massachusetts
Operations Plan

Maxymillian Technologies, Inc.

May 2006; Revision 1

TABLE OF CONTENTS
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3.0 TRAFFIC CONTROL MEASURES ........coi o 2
4.0 LIST OF EQUIPMENT TO BE USED ON-SITE......c.ccciiiiiiiiiiiiecin 2
5.0 EQUIPMENT DECONTAMINATION PROCEDURES...........cccooiiiiiiiienns 3
6.0 EXCAVATION APPROACH. . ... 3
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9.0 REMEDIAL ACTION SCHEDULE..........ccccoiiiiiiiiiiesieie e 6
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Remedial Action Schedule




Lyman Street Area, Former Oxbows Pittsfield, Massachusetts
Operations Plan

Maxymillian Technologies, Inc.

May 2006; Revision 1

1.0 EROSION AND SEDIMENTATION CONTROL MEASURES

Maxymillian Technologies, Inc (MT) proposes to utilize silt fence and/or hay bales for
the prevention of erosion in removal areas. The same control measures will be utilized for
the prevention of excess sedimentation in site drainage pathways. Erosion and
Sedimentation control measures will be in place prior to start of remedial activities.

Proposed placement of erosion and sedimentation control measures will be as depicted on
Site Preparation Plans, sheets 4, 5, and 6, prepared by Blasland, Bouck & Lee, Inc., also
as needed and/or directed by General Electric Co. (GE) or GE’s representative during
remediation.

Daily inspection of the erosion and sedimentation control system will be performed by
MT’s on-site project manager or designated personnel. The control system will be
maintained in proper working condition throughout the remedial activities.

Erosion and sedimentation control measures will remain in place until vegetation is
restored to the remedial areas, and removal authorization is provided by GE.

Measures will also be taken to control noise. All of the proposed equipment on site will
have working mufflers to control noise levels. Noise levels will be maintained at or
below safe and tolerable limits as set forth by federal, state, and local codes.

2.0 PROPERTY PROTECTION PROCEDURES

The methodology of the MT excavation and restoration plan is to prevent work and/or
disturbance of property not associated with remedial activities. Existing roadways and/or
existing access roadways will be used to access the work sites. If execution of the work
requires access from properties not associated with the remedial action, permission will
be acquired from the property owners [by GE] and all surfaces will be restored to original
condition. For the majority of the sites, it is not anticipated that access from any property,
which is not associated with the remedial action of the Work Sites, will be required.
However, if access is required from another property, a temporary access road will be
established, as described in Section 7.0 Material Handling Plan.

Staging of equipment and materials will take place on the remedial action property in
areas noted on contract drawings or otherwise approved by GE. No equipment or
materials will be staged on adjacent properties during the remedial action. Any damage to
residential properties (including structures, utilities, facilities, etc.) will be reported to GE
and repaired as soon as possible.




Lyman Street Area, Former Oxbows Pittsfield, Massachusetts
Operations Plan

Maxymillian Technologies, Inc.

May 2006; Revision 1

3.0 TRAFFIC CONTROL MEASURES

Prior to the start of any work along public roadways, MT will obtain all necessary road
and bridge crossing permits. MT will provide all required traffic warnings and controls.
These controls will include, but are not limited to, warning signs and the use of a
flagperson(s) or police officer. In areas where the vehicular and/or pedestrian traffic is
normally busy, MT will use a police officer to control traffic. MT will determine
whether additional traffic controls are necessary depending on the volume of vehicular
and pedestrian traffic encountered.

MT will install temporary construction fencing where site activities may disrupt normal
pedestrian or vehicular traffic. Appropriate traffic warnings and controls will also be set
up at all points of equipment access to the work site.

Traffic control will be provided for each day excavation or backfill operations are in
progress.

4.0 LIST OF EQUIPMENT TO BE USED ON-SITE

MT will utilize track backhoes, rubber tire backhoes, trucks, and bulldozers for the
performance of the various work site remedial activities.

A track backhoe will be used for excavation of impacted soils. Machines used for
excavation of soils will be cleaned to remove accumulations of soils on exterior surfaces
at the remedial properties prior to exiting the work site. The parts of the machine that
contact impacted soils may be brushed clean (dry decon) on site and wrapped in
polyethylene to be used in similar type soils on the next work site. The parts of the
machines that had contact with impacted soils and will not be used on the next site will
be decontaminated prior to leaving the site, before handling non-TSCA materials, and
prior to handling clean backfill materials. Prior to leaving the site, cleaned items will also
be wipe sampled.

A rubber tired backhoe may be used during remedial activities where more practical than
a track excavator. A Case 1085 or similar equipment will be used for these areas.

MT supplied trucks will be used for excavation activities. MT anticipates direct loading
of 10 wheelers for all of the soils excavated from the sites.

Stockpiles of soils will be minimized but may be required. All trucks and drivers are
registered and licensed to haul hazardous waste. GE will supply required paperwork for
the transport trucks. MT will fill out the proper paperwork and ensure loads are properly
covered and placarded prior to the trucks leaving site. A daily transportation summary
sheet which includes work site, date, load number, truck 1D, time of departure from site,
time of arrival at temporary stockpile, gross weight, tare weight, net load weight, copy of
signed hazardous waste manifest or bill of lading and type of material will be completed
each day.
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A bulldozer or equivalent type of machinery will be used for spreading and compacting
of backfill and topsoil over completed excavation areas. Backfill will be placed in lifts
and compacted with backfill equipment to prevent future settlement of the remedial areas.

MT supplied trucks will be used to support backfill and topsoil operations. Trucks will
transport backfill/topsoil from GE approved soil locations as needed to support backfill
operations.

5.0 EQUIPMENT DECONTAMINATION PROCEDURES

Machines used for excavation of soils will be cleaned to remove accumulations of soils
on exterior surfaces at the remedial properties prior to exiting the work site. The parts of
the machine that contact impacted soils may be brushed clean (dry decon) on site and
wrapped in polyethylene to be used in similar type soils on the next work site. The parts
of the machines that had contact with impacted soils and will not be used on the next site
will be decontaminated prior to leaving the site, before handling non-TSCA materials,
and prior to handling clean backfill materials. Prior to leaving the site, cleaned items will
also be wipe sampled.

Transport vehicles that have been in contact with contaminated materials will be washed
with high-pressure, low-volume water spray before exiting the contaminated area. Wash
water from the decontamination process will be collected and transported to the GE
Facility for disposal by GE.

6.0 EXCAVATION APPROACH

Excavations of impacted soils will be completed to the horizontal and vertical limits
specified on Contract Drawings. On-site survey will demonstrate that excavation has
progressed to specified limits. Any soils removed with free liquid will be stockpiled to
drain in a removal area prior to loading into trucks. Free liquid in soils during excavation
is not expected due to the relatively shallow depths of the proposed excavations. Dust
control will be performed throughout remedial activities using water and/or other means
necessary.

Two classifications of impacted soils are to be excavated during the remedial activities of
the various Work Sites. The soils are classified as TSCA and non-TSCA. TSCA soils are
characterized by soil sampling/analytical results indicating concentrations of PCB at
levels of 50 ppm or greater. Non-TSCA soils are characterized by soil sampling/-
analytical results indicating concentrations of PCB at levels less than 50 ppm. Soils of
each type will be kept separate during excavating, stockpiling (if necessary), and loading.

Traffic control will be provided for each day excavation or backfill operations are in
progress.
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Work Site 1: Lyman St. Area

A crew will precede the excavation to install silt fence and haybales on the downhill side
of the proposed excavation areas, and safety fence where required. Pavement areas
designated to be removed will be sawcut at the limits shown on the drawings. Pavement
will be removed and disposed of.

Removal of TSCA impacted soils will commence on parcel 19-4-14 and proceed from
southwest to northeast. The shallow excavation will be gathered and loaded directly into
trucks. Trucks will access the backhoe from Lyman Street.

MT estimates approximately 11 working days with the backhoe to excavate and remove
soils of Work site 1 to the limits shown on the plans.

Work Site 2: Oxbow Areas A&C

A crew will precede the excavation to install silt fence and haybales where shown on the
drawings, and safety fence where required. Clearing and grubbing will take place as
necessary. Three [3] monitoring wells will be decommissioned. Existing chain link
fencing will be removed in the areas shown, to be replaced after remediation activities are
completed.

Removal of impacted soils will commence. The exact sequence of excavation of the
various areas will be determined in the field to minimize disruptions, and maintain a
smooth flow of equipment through the locations. Both the TSCA soils and non-TSCA
soils will be excavated from the designated locations. The backhoe will be supplied with
two buckets, one for TSCA excavation and one for non-TSCA excavation. Each bucket
will be utilized when the corresponding soil classification is excavated.

The shallow excavation will be gathered and loaded directly into trucks. The existing
drainage swale will be cleaned per the contract documents. Trucks will access the
backhoe through a right-of-way at the end of Day St., or from EIm St. MT will utilize
existing temporary access roads from the street to the backhoe wherever possible.

MT estimates approximately 8 working days with the backhoe to excavate and remove
soils of Work site 2 to the limits shown on the plans.

Work Site 3: Oxbow Areas J&K

A crew will precede the excavation to install silt fence and haybales where shown on the
drawings, and safety fence where required. Clearing and grubbing will take place as
necessary. One [1] monitoring well will be decommissioned. Existing chain link fencing
will be removed in the areas shown, to be replaced after remediation activities are
completed. Pavement areas designated to be removed will be sawcut at the limits shown
on the drawings. Pavement will be removed and disposed of. Temporary jersey
barricades will be installed along the edge of East St. near Parcel # K-10-11-3 as shown
on the contract plans. An access road will be established at Parcel # K-10-10-6, as
described in Section 7.0 Material Handling Plan.
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Removal of impacted soils will commence. The exact sequence of excavation of the
various areas will be determined in the field to minimize disruptions, and maintain a
smooth flow of equipment through the locations. Both the TSCA soils and non-TSCA
soils will be excavated from the designated locations. The backhoe will be supplied with
two buckets, one for TSCA excavation and one for non-TSCA excavation. Each bucket
will be utilized when the corresponding soil classification is excavated.

The shallow excavation will be gathered and loaded directly into trucks. Trucks will
access the backhoe from East St., or existing Right-Of-Ways off of East St. Parcel # K-
10-10-6 will be accessed via a temporary access road.

MT estimates approximately 8 working days with the backhoe to excavate and remove
soils of Work site 3 to the limits shown on the plans.

7.0 MATERIAL HANDLING PLAN

TSCA and non-TSCA materials excavated from the Work Sites will be excavated,
stockpiled (if necessary) and loaded separately to prevent comingling of waste streams.

Excavated soils that are saturated and cannot be directly loaded due to generation of
water leaving the trucks will be temporarily stockpiled in order drain excess water.
Saturated soils will be placed on similarly classified soils when decanting. Decant water
will be collected if the decant water adversely affects the underlying soils in the stockpile
area. MT does not anticipate excavation of saturated soils within the 3 Work Sites,
however, if saturated soils are encountered, MT will coordinate with GE for handling and
disposal.

Existing temporary access roads will be utilized whenever possible. However, some
temporary access roads may be required on each site in order to get the transport trucks to
the excavator. The temporary access roads will be created by placing fabric over existing
ground to support the truck tires, and prevent tracking of material onto the road surface.
Placing a layer of gravel over existing ground may be required to support trucks. When
an excavated bucket of material is swung over areas not slated for removal, polyethylene
sheeting will be placed over the ground to prevent spillage of materials. The access roads
and loading areas will move with the excavation and the fabric will be kept clean and free
of soil to prevent tracking.

Open areas of impacted soils will be covered with polyethylene sheeting when not
actively being excavated. Any impacted soils excavated that have not been loaded out at
the completion of an excavation day will be covered with polyethylene sheeting.

TSCA and non-TSCA soils will be excavated and loaded onto trucks separately and sent
to the appropriate OPCA for disposal.
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Clean backfill will be brought on site from GE approved sources. A loader may be used
to transport backfill to the excavated areas. In areas requiring bituminous pavement
restoration, a gravel base will be installed followed by 2.5” of binder and 1.5 of top
course bituminous pavement. 3” of topsoil will be placed over the backfill material in all
grassed areas (6” of topsoil at Parcel # K-10-10-6). The topsoil will be seeded, fertilized,
and mulched to complete restoration.

8.0 EXCAVATION SUPPORT

MT has reviewed all of the proposed excavation areas and proposed depths of the
excavations. All of the excavations are relatively shallow and can be accomplished by
sidewall sloping or benching. No excavation support (e.g. sheetpiling) will be required.
All excavations will be cut to OSHA safe slopes.

9.0 REMEDIAL ACTION SCHEDULE

The following is the proposed schedule for the Remedial Action Activities for each of the
Work Sites.
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ATTACHMENT C

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

VEGETATION RESTORATION PLAN
FOR FORMER OXBOW AREAS A AND C

In conjunction with White Engineering, Inc. (White), GE has developed this VVegetation Restoration Plan to
summarize the scope of vegetation restoration activities to be conducted within Former Oxbow Areas A and
C following the completion of soil removal/replacement actions. This plan includes the planting of trees in
areas where remediation actions will result in the removal of existing trees, and the seeding with a warm-
season grass seed mix of all unpaved remediation areas.

This plan includes a number of attached work sheets and a figure prepared by White. The figure (Figure 06-
05-09-AC) depicts the soil removal areas identified in the Second Addendum to Final Removal
Design/Removal Action Work Plan for Former Oxbow Areas A and C (Second Work Plan Addendum),
submitted in April 2006, as modified by the revised Technical Drawing 3 (Excavation Limits) submitted to
EPA on June 13, 2006. That figure assigns a number to each soil removal area.

During the development of this Vegetation Restoration Plan, White conducted an inventory of trees that are
located in areas subject to upcoming remediation actions and that have a diameter of at least 6 inches at
breast height. This inventory showed the presence of such trees in 7 of the identified remediation areas
(Areas 1, 2, 7, 9, 11, 12, and 14 on Figure 06-05-09-AC). See attached Tree Inventory. No shrubs were
identified in any of the remediation areas. The results of this tree inventory were then used in developing the
scope of tree planting activities to be conducted by GE within those areas subject to remediation actions, as
discussed below.

Using the results of the above-referenced inventory of existing trees, a tree planting plan was developed
based on the approach of replacing the existing trees within areas that are subject to remediation actions at
ratios of one tree for every tree removed with a diameter between 6 and 12 inches, two trees for every tree
removed with a diameter between 12 and 24 inches, and three trees for every tree removed with a diameter
greater than 24 inches. Tree species to be used during restoration activities were determined by the existing
species observed in these areas. The resulting scope of tree planting activities to be conducted by GE within
each of the 7 remediation areas where existing trees will be removed by remediation actions is presented on
the attached work sheets and is depicted on Figure 06-05-09-AC.

The proposed tree planting activities will enhance the tree density within Former Oxbow Areas A and C
when compared to pre-existing conditions. The inventory of existing trees within areas of Former Oxbow
Areas A and C subject to remediation showed a total of 49 existing trees (with a diameter of at least 6 inches)
in those areas. GE’s proposed tree planting plan for Former Oxbow Areas A and C will involve the planting
of a total of 73 trees. Even considering that some of the newly planted trees may not survive (e.g., assuming
a survival rate of 80%), these tree planting activities will enhance the pre-existing tree density.
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ATTACHMENT C

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

VEGETATION RESTORATION PLAN
FOR FORMER OXBOW AREAS A AND C

In addition to tree planting, the restoration activities to be conducted by GE at Former Oxbow Areas A and C
will include seeding all unpaved areas that will be impacted by remediation activities (i.e., all soil removal
areas depicted on Figure 06-05-09-AC except Area 17 and the paved portions of Areas 15 and 16) with the
warm-weather seed mix identified on the attached sheet titled “New England Native Warm Season Grass
Mix.”

Following implementation of these restoration actions, GE will conduct post-removal site control activities in
accordance with the Post-Removal Site Control Plan provided in Attachment E of the EPA-approved Final
RD/RA Work Plan, as revised in the Second Work Plan Addendum to reflect a comment from EPA. The
periodic inspections referred to in that plan will include an evaluation of whether the vegetation that was
planted or seeded during restoration activities is growing as anticipated. If those inspections indicate the
need for additional planting or seeding to replace dead, dying, or sparse vegetation, such actions will be
taken as soon as practicable after the inspections. In addition, once the planted trees have grown to sufficient
size, the welded wire tree protectors that were installed around such trees (as described on the attached work
sheets and Figure 06-05-09-AC) will be removed.

Additional details related to post-removal site control activities will be provided in the revised Post-Removal
Site Control Plan to be included in the Final Completion Report for Former Oxbow Areas A and C.
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GENERAL ELECTRIC COMPANY FORMER OXBOW AREAS A & C

TREE INVENTORY

Inventory taken May 2006

By: Shannon Boomsma & Rachel Tomlinson of White Engineering, Inc.
Inventory of trees greater than 6" DBH
All area numbers correspond to numbers shown on planting plan entitled

Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)
by White Engineering, Inc.

Area Size Species Area Size Species

1 36" Box Elder 10 Grassed Area

2 22" Box Elder 11 27" Cottonwood
20" Box Elder 9.6" Box Elder
20" Box Elder 18" Cottonwood

3 Void of Vegetation 6.6" Cottonwood

4 Void of Vegetation 8.2" Box Elder

5 Void of Vegetation 6.9" Elm

6 Void of Vegetation 6.6" Red Maple

7 17" Box Elder 7.4" Elm
13" Box Elder 8" Box Elder
6.6" Box Elder 6.6" Box Elder
12.2" Box Elder 12 14.4" Box Elder
17" Box Elder 7.7" Box Elder
14.6" Elm 11.1" Box Elder
9.4" Elm 8.2" Box Elder
8.3" Box Elder 6.7" Box Elder
10" Box Elder 14.2" Box Elder
9.3" Box Elder 8.5" Box Elder
11" Elm 12.6" Box Elder
8.5" Box Elder 6.7" Black Birch
8.6" Box Elder 11.2" Elm

8 Void of Vegetation 12" Elm

9 9.8" Box Elder 13 Void of Vegetation
12.6" Box Elder 14 29" Red Maple
6.3" Box Elder 9.4" Elm
8.2" Box Elder 29" Cottonwood
17.3" Box Elder 15 Pavement and Grassed Areas
11" Box Elder 16 Pavement and Grassed Areas
25" Cottonwood 17 Pavement and Gravel
25" Cottonwood

7.9" Box Elder




NEW ENGLAND NATIVE WARM SEASON GRASS MIX

Botanical Name

Common Name

Percent by Weight

Elymus virginicus
Elymus canadensis
Panicum virgatum
Sorghastrum nutans
Festuca rubra
Andropogon gerardii
Andropogon scoparius
(also Schizachyrium s.)

Virginia Wild Rye
Canada Wild Rye
Switchgrass
Indiangrass
Creeping Red Fescue
Big Bluestem

Little Bluestem

10
10
20
10
15
15
20

100



Planting Plan
For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)
The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 1
Planting Area: 797 SF

Proposed Species and #: 3 Box Elder (Acer negundo) 4-6 ft in height

Specifications:
Use 12” diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan
For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)
The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 2
Planting Area: 24,311 SF

Proposed Species and #: 6 Box Elder (Acer negundo) 4-6 ft in height

Specifications:
Use 12” diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 7
Planting Area: 3,060 SF

Proposed Species and #: 14 Box Elder (Acer negundo) 4-6 ft in height
4 American EIm (Ulnus Americana) 4-6 ft in height

Specifications:
Use 12" diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan
For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled

Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)
The Planting Area listed below corresponds to the similarly numbered excavation area
shown on the plan noted above, prepared by White Engineering, Inc., dated May 26, 2006.
Planting Area: # 9
Planting Area: 2,762 SF

Proposed Species and #: 7 Box Elder (Acer negundo) 4-6 ft in height
5 Eastern Cottonwood (Populus deltoides) 4-6 ft in height

Specifications:
Use 12" diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet) and
apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)

The Planting Area listed below corresponds to the similarly numbered excavation area
shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 11
Planting Area: 3,671 SF
Proposed Species and #: 4 Box Elder (Acer negundo) 4-6 ft in height
6 Eastern Cottonwood (Populus deltoides) 4-6 ft in height
1 Red Maple (Acer rubrum) 4-6 ft in height
2 American EIm (Ulnus Americana) 4-6 ft in height
Specifications:
Use 12” diameter welded wire tree protectors for all trees

Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 12
Planting Area: 4,389 SF
Proposed Species and #: 2 American EIm (Ulnus Americana) 4-6 ft in height

11 Box Elder (Acer negundo) 4-6 ft in height
1 Black Birch (Betula nigra) 4-6 ft in height

Specifications:
Use 12” diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas A & C (Dwg. No. 06-05-09-AC)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 14
Planting Area: 560 SF
Proposed Species and #: 3 Red Maple (Acer rubrum) 4-6 ft in height

3 Eastern Cottonwood (Populus deltoides) 4-6 ft in height
1 American EIm (Ulnus Americana) 4-6 ft in height

Specifications:
Use 12” diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc
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ATTACHMENT D

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

VEGETATION RESTORATION PLAN
FOR FORMER OXBOW AREAS J AND K

In conjunction with White Engineering, Inc. (White), GE has developed this Vegetation Restoration Plan to
summarize the scope of vegetation restoration activities to be conducted within Former Oxbow Areas J and
K following the completion of soil removal/replacement actions. This plan includes the planting of trees
and/or shrubs in areas where remediation actions will result in the removal of trees and/or shrubs, as well as
the seeding with a warm-season grass seed mix of those areas where remediation actions will disturb the
existing grass (i.e., areas that are not currently covered with gravel or pavement).

This plan includes a number of attached work sheets and a figure prepared by White. The figure (Figure 06-
05-09-JK) depicts the soil removal areas identified in the Addendum to Final Removal Design/ Removal
Action Work Plan for Former Oxbow Areas J and K (Work Plan Addendum), submitted in April 2006; and it
assigns a number to each such area.

During the development of this Vegetation Restoration Plan, White conducted an inventory of trees and
shrubs that are located in vegetated areas subject to upcoming remediation actions. This inventory identified
the presence of trees that have a diameter of at least 6 inches at breast height, and it showed the presence of
such trees in five of the identified remediation areas (Areas 2, 8, 12, 13, and 14 on Figure 06-05-09-JK). See
attached Plant Inventory. The inventory also showed the presence of shrubs in two of the remediation areas
(Areas 1 and 2 on Figure 06-05-09-JK). The results of this tree/shrub inventory were then used in
developing the scope of tree and shrub planting activities to be conducted by GE within those areas subject to
remediation actions, as discussed below.

Using the results of the above-referenced inventory of existing trees, a tree planting plan was developed
based on the approach of replacing the existing trees within areas that are subject to remediation actions at
ratios of one tree for every tree removed with a diameter between 6 and 12 inches, two trees for every tree
removed with a diameter between 12 and 24 inches, and three trees for every tree removed with a diameter
greater than 24 inches. Tree species to be used during restoration activities were determined by the existing
species observed in these areas. The resulting scope of tree planting activities to be conducted by GE within
each of the five remediation areas where existing trees will be removed by remediation actions is presented
on the attached work sheets for Areas 2, 8, 12, 13, and 14 and is depicted on Figure 06-05-09-JK.

The proposed tree planting activities will enhance the tree density within Former Oxbow Areas J and K when
compared to pre-existing conditions. The inventory of existing trees within areas of Former Oxbow Areas J
and K subject to remediation showed a total of 29 existing trees (with a diameter of at least 6 inches) in those
areas. GE’s proposed tree planting plan for those areas within Former Oxbow Areas J and K will involve the
planting of a total of 55 trees. Even considering that some of the newly planted trees may not survive (e.g.,
assuming a survival rate of 80%), these tree planting activities will significantly enhance the pre-existing tree
density.
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ATTACHMENT D

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

VEGETATION RESTORATION PLAN
FOR FORMER OXBOW AREAS J AND K

GE’s proposed planting plan will also involve the planting of a total of 24 clumps of shrubs (with 4 plants in
each clump) in those areas where shrubs currently exist. This will include the planting of 2 clumps of shrubs
in Area 1 and 22 clumps in Area 2, as shown on the attached work sheets for those areas.

In addition to tree and shrub planting, the restoration activities to be conducted by GE at Former Oxbow
Areas J and K will include seeding the currently vegetated areas subject to remediation (i.e., the remediation
areas that are not currently covered with gravel or pavement) with the warm-weather seed mix identified on
the attached sheet titled “New England Native Warm Season Grass Mix.”

Following implementation of these restoration actions, GE will conduct post-removal site control activities in
accordance with the Post-Removal Site Control Plan provided in Attachment E of the EPA-approved Final
RD/RA Work Plan, as revised in the Work Plan Addendum (Attachment G) to reflect a comment from EPA.
The periodic inspections referred to in that plan will include an evaluation of whether the vegetation that was
planted or seeded during restoration activities is growing as anticipated. If those inspections indicate the
need for additional planting or seeding to replace dead, dying, or sparse vegetation, such actions will be
taken as soon as practicable after the inspections. In addition, once the planted trees have grown to sufficient
size, the welded wire tree protectors that were installed around such trees (as described on the attached work
sheets and Figure 06-05-09-JK) will be removed.

Additional details related to post-removal site control activities will be provided in the revised Post-Removal
Site Control Plan to be included in the Final Completion Report for Former Oxbow Areas J and K.
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GENERAL ELECTRIC COMPANY FORMER OXBOW AREAS J & K

PLANT INVENTORY

Inventory taken May 2006

By: Shannon Boomsma & Rachel Tomlinson of White Engineering, Inc.

Inventory of trees greater than 6" DBH

All area numbers correspond to numbers shown on planting plan entitled

Remediation Planting Plan for Former Oxbow Areas J & K (Dwg. No. 06-05-09-JK)

by White Engineering, Inc.

Area Size Species Area Size Species
1 No Trees, but Shrubs and Grasses Present 10 Gravel Parking Area
2 21" Cottonwood 11 Grassed Area

21" Cottonwood 12 7.4" Ash

Shrubs and Grasses 16" Elm
3 Grassed Area 30" Cottonwood
4 Asphalt Parking Area 26" Cottonwood
5 Landscaped Area 13 17.3" Cottonwood
6 Asphalt Parking Area 15" Cottonwood
7 Asphalt Parking Area 17" Cottonwood
8 8" Red Maple 13.4" Cottonwood

15" Cottonwood 14 17.3" Elm

17.3" Cottonwood 13.5" Elm

23.2" Cottonwood 13" Elm

19.7" Cottonwood 6.8" Elm

8.4" Cottonwood 11" Hemlock

8" Elm 12" Hemlock

26" Black Willow 12.1" Elm

24" Black Willow 12.1" Hemlock

29" Black Willow Grassed Area

18" Black Willow

9 Grassed Area




NEW ENGLAND NATIVE WARM SEASON GRASS MIX

Botanical Name

Common Name

Percent by Weight

Elymus virginicus
Elymus canadensis
Panicum virgatum
Sorghastrum nutans
Festuca rubra
Andropogon gerardii
Andropogon scoparius
(also Schizachyrium s.)

Virginia Wild Rye
Canada Wild Rye
Switchgrass
Indiangrass
Creeping Red Fescue
Big Bluestem

Little Bluestem

10
10
20
10
15
15
20

100



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas J & K (Dwg. No. 06-05-09-JK)

The Planting Area listed below corresponds to the similarly numbered excavation area
shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 1

Planting Area: 309 SF

Proposed Species and #: 2 Silky Dogwood (Cornus amomum)  3-4 ft in height
2 Winterberry (llex verticillata)  3-4 ft in height

2 Choke Cherry (Aronia melanocarpa) 3-4 ft in height
2 Northern Arrowwood (Viburnum dentatum) 3-4 ft in height

Specifications:

Shrubs to be clumped 4-ft on center
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas J & K(Dwg. No. 06-05-09-JK)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 2
Planting Area: 5,799 SF
Proposed Species and #: 4 Eastern Cottonwood (Populus deltoides) 4-6 ft in height.
22 Silky Dogwood (Cornus amomum)  3-4 ft in height
22 Winterberry (llex verticillata)  3-4 ft in height
22 Choke Cherry (Aronia melanocarpa) 3-4 ft in height
22 Northern Arrowwood (Viburnum dentatum) 3-4 ft in height
Specifications:
Use 12” diameter welded wire tree protectors for all trees
Shrubs to be clumped 4-ft on center

Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas J & K (Dwg. No. 06-05-09-JK)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 8
Planting Area: 3,786 SF
Proposed Species and #: 2 Red Maple (Acer rubrum) 4-6 ft in height

9 Eastern Cottonwood (Populus deltoides) 4-6 ft in height
10 Black Willow (Salix nigra) 4-6 ft in height

Specifications:
Use 12” diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas J & K (Dwg. No. 06-05-09-JK)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 12
Planting Area: 614 SF
Proposed Species and #: 6 Eastern Cottonwood (Populus deltoides) 4-6 ft in height
2 American EIm (Ulnus Americana) 4-6 ft in height
1 White Ash (Fraxinus Americana) 4-6 ft in height
Specifications:
Use 12” diameter welded wire tree protectors for all trees

Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan
For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas J & K (Dwg. No. 06-05-09-JK)
The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 13
Planting Area: 627 SF

Proposed Species and #: 8 Eastern Cottonwood (Populus deltoides) 4-6 ft in height

Specifications:
Use 12” diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Former Oxbow Areas J & K (Dwg. No. 06-05-09-JK)

The Planting Area listed below corresponds to the similarly numbered excavation area

shown on the plan noted above, prepared by White Engineering, Inc., dated May 26,
2006.

Planting Area: # 14
Planting Area: 3,150 SF

Proposed Species and #: 9 American EIm (Ulnus Americana) 4-6 ft in height
4 Eastern Hemlock (Tsuga Canadensis) 4-6 ft in height

Specifications:
Use 12" diameter welded wire tree protectors for all trees
Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet)
and apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



P:\Projects\2006\06-05-09 GE OXBOWS\06-05-09 Areas J & K_Rev1.dwg, 6/15/2006 10:21:36 AM, Adobe PDF

(
% K10—11—1 A
z \ !&
s N
VAL
c \ E '\\\ . \ \/ /
—~ N
\\Zo \ 9 ZENO 0% \:\
2 0 o ST, i
c [L%//\\\ R/G,L/ \'\-\.
\QO \ & T~ 7 'S \,
VoM A ! %
\ o ; K10—12—1 B
g 2/
o
AR, 12 »
o 92 \?; /
O] w )
m\‘% .
Z
2 v (L
> \\g%\rgq
"“J
Vo

\ \
(a]
: o\
[

\
\

AP
€P$S,/////\ ”!
P - \ \ |

SITE PLAN

SCALE: 17 = 80’

SCALE IN FEET

N

K10—10—33
s ’\v "‘é‘v':" PLANTED TREE
N

/— STEM PROTECTOR

12”9 ASSEMBLED
L4 /_WELDED WIRE
TREE PROTECTOR

FINISHED
GRADE

METAL STAPLE
‘* (8” MIN.)

= N=
ROOT MASS

TREE PROTECTOR DETAIL

NO SCALE

NOTE: WELDED WIRE TREE PROTECTOR IS TO BE
MANUALLY REMOVED ONCE TREE HAS GROWN TO 4" DBH.

_—
-
N,
N,
N\,
N\,
N N\,
N\ \
N \
\ %
i \
B N
\ N,
~ N
‘~.
~.
N\,
\ CONTAINERIZED PLANT
(REMOVE CONTAINER
\ // BEFORE PLANTING)
Y
\\M 20°X20” MULCH MAT
WATER PLANT THOROUGHLY 2= i —— L
AT TIME OF PLANTING S~ — (LEAVE 1-2" GAP
- ~ FROM TRUNK)
BACKFILL PLANT MIX
ITH EXISTING FINISHED GRADE

wi
TOPSOIL/COMPOST MIX

FINISHED,
GRADE =
éﬂ mj

= e =
I T
PLANT PIT 2 TIMES
AS_WIDE AS
CONTAINER DIA.
AND 12" DEEP

TREE PLANTING DETAIL

NO SCALE

LEGEND

SPECIES SYMBOL
RED MAPLE ®
AMERICAN ELM [ ]
BLACK WILLOW
COTTONWOOD
WHITE ASH
HEMLOCK

SILKY DOGWOOD*

CHOKE CHERRY* ®
NORTHERN ARROWOOD*
WINTERBERRY* ®

*CLUMP OF (4) PLANTS,
(1) SPECIES EACH

K10—11—-2 PARCEL ID

SOIL REMOVAL AREA

—_— = — INTERMITTENT STREAM

—_— - PROPERTY LINE

ANV Y EXISTING TREELINE

TITLE:

REMEDIATION FPLANTING FPLAN for
FORMER OXBOW AREAS J & K prepared for GENERAL ELECTRIC

PITTSFIELD, MA

DATE: JUNE 15, 2006

DR'N.
DS8'GN: CKD:

RZT

MPW

NONE

SDB

SCALE:

AS NOTED

M OE—05—09—JK

SHEET 1 OF 1

PLAN PREPARED BY:

WHITE ENGINEERING IINC.

CIVIL & ENVYIRONMENTAL
55 SOUTH MERRIAM STREET, PITTSFIELD,MA 01201




Attachment E

Lyman Street Area (west of Lyman Street)
Vegetation Restoration Plan
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ATTACHMENT E

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

VEGETATION RESTORATION PLAN
FOR LYMAN STREET AREA (WEST OF LYMAN STREET)

This Vegetation Restoration Plan for the Lyman Street Area west of Lyman Street relates to two parcels —
Parcels 19-4-14 and 19-4-19 (commonly owned) — which contain unpaved and previously vegetated areas.
GE has developed this plan through discussions with both the U.S. Environmental Protection Agency (EPA)
and the owner of those parcels, and in conjunction with White Engineering, Inc. (White), to summarize the
scope of vegetation restoration activities to be conducted within the above-referenced parcels following the
completion of soil removal/replacement actions at those parcels. During EPA’s remediation activities as part
of the 1% Mile Reach Removal Action, trees and shrubs were cleared from, and adjacent to, areas on those
parcels at which remediation actions will be conducted as part of the Lyman Street Area Removal Action.
This plan includes the planting of trees and shrubs in these areas, as well as the seeding with a warm-season
grass mix of those areas that contained grass prior to the remediation activities conducted by EPA (i.e., areas
that were not previously covered with gravel or pavement).

This plan includes two attached work sheets and a figure prepared by White. The figure (Figure 06-05-09-
LS) depicts the soil removal areas identified in the Addendum to Final Removal Design/Removal Action
Work Plan for Lyman Street Area (Work Plan Addendum), submitted in April 2006; and it also depicts and
labels the areas in which vegetative restoration is proposed, as discussed below.

The scope of tree and shrub planting activities to be conducted by GE within Parcels 19-4-14 and 19-4-19 was
developed after discussions with EPA and the owner of those parcels. Based on those discussions, the
planting of trees and shrubs will be performed within two tree/shrub planting areas on these parcels. One of
these areas (Planting Area No. 1) is located within the southwest corner of Parcel 19-4-14, and the other area
(Planting Areas No. 2) is an approximately 20-foot wide strip located along the top of bank of the Housatonic
River, stretching from the west (from the Parcel 18-24-101/19-4-14 property line) to the east (to the Parcel 19-
4-19/19-4-25 property line). The scope of tree and shrub planting activities to be conducted by GE within
each of these two areas is presented on the attached work sheets. These activities will involve the planting of
a total of 117 trees and 277 shrubs.

In addition to tree and shrub planting, the vegetation restoration activities to be conducted by GE will include
seeding the two tree/shrub planting areas, as well as the previously vegetated areas on these parcels that are
subject to remediation (i.e., the remediation areas that are not currently covered with gravel or pavement)
with the warm-season grass seed mix identified on the attached sheet titled “New England Native Warm
Season Grass Mix.”
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ATTACHMENT E

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

VEGETATION RESTORATION PLAN
FOR LYMAN STREET AREA (WEST OF LYMAN STREET)

Following implementation of these restoration actions, GE will conduct post-removal site control activities at
these parcels in accordance with the applicable requirements (i.e., those relating to restored areas west of
Lyman Street) set out in the Post-Removal Site Control Plan in Attachment F of the EPA-approved Final
RD/RA Work Plan, as revised in the Work Plan Addendum (Attachment H) to reflect a comment from EPA.
The periodic inspections referred to in that plan will include an evaluation of whether the vegetation that was
planted or seeded during restoration activities is growing as anticipated. If those inspections indicate the
need for additional planting or seeding to replace dead, dying, or sparse vegetation, such actions will be
taken as soon as practicable after the inspections. In addition, once the planted trees have grown to sufficient
size, the welded wire tree protectors that were installed around such trees (as described on the attached work
sheets and Figure 06-05-09-LS) will be removed.

Additional details related to post-removal site control activities at these parcels will be included in the
revised Post-Removal Site Control Plan to be included in the Final Completion Report for the Lyman Street
Avrea.
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NEW ENGLAND NATIVE WARM SEASON GRASS MIX

Botanical Name

Common Name

Percent by Weight

Elymus virginicus
Elymus canadensis
Panicum virgatum
Sorghastrum nutans
Festuca rubra
Andropogon gerardii
Andropogon scoparius
(also Schizachyrium s.)

Virginia Wild Rye
Canada Wild Rye
Switchgrass
Indiangrass
Creeping Red Fescue
Big Bluestem

Little Bluestem

10
10
20
10
15
15
20

100



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Lyman Street Area (Dwg. No. 06-05-09-LS)

The Planting Area listed below is shown on the plan noted above, prepared by White
Engineering, Inc., dated June 14, 2006.

Planting Area: # 1
Planting Area: 6,721 SF

Proposed Species and #: 6 Black Willow (Salix nigra) 4-6 ft in height
7 Silver Maple (Acer saccharinum) 4-6 ft in height
7 Box Elder (Acer negundo) 4-6 ft in height

10 Silky Dogwood (Cornus amonum) 2-3 ft in height

10 Winterberry Holly (llex verticillata) 2-3 ft in height

10 Northern Arrowwood (Viburnum dentatum) 2-3 ft in height
10 Choke Cherry (Prunus virginiana) 2-3 ft in height

Specifications:

Shrubs to be clumped 4-ft on center

Trees and shrub clumps to be evenly spaced throughout planting area

Use 12” diameter welded wire tree protectors for all trees

Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet) and
apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc



Planting Plan

For
General Electric Company, Pittsfield, MA
For excavation limits as shown on attached plan entitled
Remediation Planting Plan for Lyman Street Area (Dwg. No. 06-05-09-LS)

The Planting Area listed below is shown on the plan noted above, prepared by White
Engineering, Inc., dated June 14, 2006.

Planting Area: # 2
Planting Area: 8,310 SF

Proposed Species and #: 32 Black Willow (Salix nigra) 4-6 ft in height
32 Silver Maple (Acer saccharinum) 4-6 ft in height
33 Box Elder (Acer negundo) 4-6 ft in height

102 Red Osier Dogwood (Cornus sericea) 2-3 ft in height

34 Silky Dogwood (Cornus amonum) 2-3 ft in height

34 Winterberry Holly (llex verticillata) 2-3 ft in height

33 Northern Arrowwood (Viburnum dentatum) 2-3 ft in height
34 Choke Cherry (Prunus virginiana) 2-3 ft in height

Specifications:

Plant trees in unevenly spaced sinuous rows

Red Osier Dogwoods shall be planted within 2 feet of riverbank rip rap

Other shrubs to be clumped 4-ft on center in 12° x 50° oblong clumps 40-ft apart

Use 12” diameter welded wire tree protectors for all trees

Backfill plant pit with compost and topsoil

Seed with New England Native Warm Season Grass Mix (specified on separate sheet) and
apply a thin layer of mulch.

Submitted By:
Shannon Boomsma
White Engineering, Inc
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ATTACHMENT F

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

SOIL WEDGE EVALUATION
(LYMAN STREET AREA - SUB-AREA 201A)

In reviewing the soil removal areas at the Lyman Street Area, GE has determined that, for constructability
reasons, a number of small soil wedges will need to be left in place within the five-foot excavation area
located adjacent to the south side of the building on Parcel 19-4-201. This excavation area is located within
the area identified as Sub-Area 201A, which was evaluated in the May 2005 Conceptual Removal
Design/Removal Action Work Plan Addendum for the Lyman Street Area (Conceptual Work Plan
Addendum) based on the Performance Standards applicable to residential properties. Specifically, due to the
proximity of the soil removal area to the building, this five-foot excavation will necessitate leaving a narrow
subsurface soil wedge in place adjacent to the building foundation during soil removal activities. In addition,
other small soil wedges will need to be left in place adjacent to a concrete slab that supports an electrical
utility device that appears to be an electrical transformer box, also located within this five-foot excavation.
The locations of these soil wedges are shown on the attached Figure F-1. These soil wedges will be left in
place adjacent to the building foundation and adjacent to and underneath the concrete slab to ensure that the
structural stability of the building is maintained, and that disassembly and reconstruction of the electrical
transformer box and/or concrete support slab will not be necessary, during the performance of the excavation
activities.

The leaving of these soil wedges in place requires a modification to the PCB evaluations previously provided
for Sub-Area 201A in the Conceptual Work Plan Addendum. Accordingly, GE has evaluated the impact of
leaving these wedges in place on achievement of the applicable PCB Performance Standard for Sub-Area
201A — namely, 2 ppm in both the 0- to 1-foot and 1- to 15-foot depth increments. (A revised evaluation is
not necessary for non-PCB constituents in this area, because the Conceptual Work Plan Addendum
demonstrated that existing conditions at Sub-Area 201A already satisfy the applicable soil-related
Performance Standards for such constituents in residential areas.)

The Conceptual Work Plan Addendum demonstrated that the proposed remediation for Sub-Area 201A
would reduce the average PCB concentrations in the 0- to 1-foot and 1- to 15-foot depth increments to 0.25
ppm and 1.94 ppm, respectively. To evaluate the impact of the soil wedges on the average post-remediation
PCB concentration for those depth increments, GE has followed the same approach that has previously been
applied to the evaluation of similar soil wedges at other areas, including Parcel J9-23-22 at Newell Street
Area | (see letters to EPA dated May 25 and May 28, 2004). For that purpose, GE has developed the
supplemental calculations and backup materials attached hereto. Such backup materials consist of Tables F-
1 and F-2 and Figures F-1 through F-6. (In addition, Tables D-1 through D-4 of the Conceptual Work Plan
Addendum, which showed the previously calculated existing and post-remediation average PCB
concentrations for the applicable depth increments, are included herein since those tables are referenced in
the soil wedge calculations in Tables F-1 and F-2.)
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ATTACHMENT F

SUPPLEMENTAL INFORMATION PACKAGE FOR THE
FORMER OXBOW AREAS A AND C
FORMER OXBOW AREAS J AND K
LYMAN STREET AREA (properties west of Lyman Street only)

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

SOIL WEDGE EVALUATION
(LYMAN STREET AREA - SUB-AREA 201A)

Figure F-1 shows the location of the soil wedge behind the building on Parcel 19-4-201 (“Wedge A”), Figure
F-2 shows the polygon containing that soil wedge, and Figure F-3 presents a cross-section of that soil wedge.
Table F-1 presents the relevant characteristics of that wedge and the calculations showing the impact of that
wedge on the average post-remediation PCB concentration for the 1- to 15-foot depth increment. (This soil
wedge will not affect the 0- to 1-foot depth increment.) As shown in Table F-1, leaving that wedge in place
will result in an increase in the average post-remediation PCB concentration for the 1- to 15-foot depth
increment from 1.94 ppm to 1.96 ppm. The incremental impact of the other soil wedges, located adjacent to
the slab supporting the electrical transformer box, was then calculated. Figure F-1 shows the location of
those wedges (“Wedges B and C”), Figure F-4 shows the relevant surface polygons, and Figures F-5 and F-6
depict cross-sections of Wedges B and C, respectively. Table F-2 presents the characteristics of those soil
wedges and calculations showing the additional impact of those wedges on the average post-remediation
PCB concentrations for the 0- to 1-foot depth increment and for the 1- to 15-foot depth increment (after
accounting for the retention of Wedge A)  As indicated in Table F-2, the average post-remediation PCB
concentration in the 0- to 1-foot depth increment at Sub-Area 201A will remain at 0.25 ppm, and the average
post-remediation PCB concentration in the 1- to 15-foot depth increment at Sub-Area 201A will increase to
1.99 ppm.

Thus, these calculations demonstrate that if the proposed soil wedges are left in place, the post-remediation
average PCB concentrations for the 0- to 1-foot and 1- to 15-foot depth increments will not exceed the
applicable PCB Performance Standard of 2 ppm.
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TABLE F-1

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
LYMAN STREET AREA

EVALUATION OF SOIL WEDGE BEHIND BUILDING AT 19-4-201

I.  Soil Wedge “A” (Figures F-1, F-2, and F-3)
A. Soil Wedge Characteristics

Total Length of Wedge
Length of Wedge Attributed to RAA12-S15

el A

B. Soil Wedge Volume and Concentration (Top 1’ of Wedge)

Volume of Wedge (47 ft * 0.5 ft?) / 27 cflcy

PCB Concentration Attributed to RAA12-S15 (3-4") (Table D-2)
Wedge Volume x PCB Concentration (0.87 cy * 42 ppm)

Wedge Volume x Clean Backfill Concentration (0.87 cy * 0.021 ppm)

C. Soil Wedge Volume and Concentration (Bottom 1’ of Wedge)

Volume of Wedge (47 ft * 1.5 ft?) / 27 cflcy

PCB Concentration Attributed to RAA12-S15 (4-5") (Table D-2)
Wedge Volume x PCB Concentration (2.61 cy * 42 ppm)

Wedge Volume x Clean Backfill Concentration (2.61 cy * 0.021 ppm)

I1. Overall Soil Wedge-Related Characteristics

o Wedge Volumes x Average PCB Concentrations (Cumulative)

[1] + [3]
(36.5 cy-ppm + 109.6 cy-ppm)

e Wedge Volumes x Clean Backfill Concentration (Cumulative)

[2] +[4]
(0.018 cy-ppm + 0.055 cy-ppm)
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Cross-Sectional Area of Each 1-Foot Length of Wedge (Top 1’ of Wedge)
Cross-Sectional Area of Each 1-Foot Length of Wedge (Bottom 1’ of Wedge)
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47
0.5
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42
36.54
0.018

2.61
42
109.62
0.055

146.10

0.073
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ppm

cy-ppm [1]
cy-ppm [2]

cy
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TABLE F-1

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
LYMAN STREET AREA

EVALUATION OF SOIL WEDGE BEHIND BUILDING AT 19-4-201

I11.  Effects of Soil Wedge on Overall Parcel Average (1- to 15-Foot Depth Increment)

A. Parcel-Wide Information
o Volume of Soil in Depth Increment (Table D-4; Pg. 6 of 6)
e Post-Remediation Average PCB Concentration (Table D-4; Pg. 6 of 6)
e Volume x Average PCB Concentration (Table D-4; Pg. 6 of 6)
B. Revised Average PCB Concentration
o To AVolume x Average PCB Concentrationf [8], Subtract [6], and Add [5]
25,123.82 cy-ppm) - (0.073 cy-ppm) + (146.1 cy-ppm)

e Divide [9] by Soil Volume for Depth Increment [7] to Yield Revised
Average PCB Concentration for 1- to 15 Foot Depth Increment:

(25,269.85 cy-ppm) / (12,926.35 cy)
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TABLE F-2

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
LYMAN STREET AREA

EVALUATION OF SOIL WEDGES ADJACENT TO ELECTRICAL TRANSFORMER BOX

I. Soil Under Concrete Slab and Soil Wedges “B”” and “C” (Figures F-1, and F-4 through F-6)

A. Soil Wedge Characteristics

Total Area of Portion of Concrete Slab

Total Length of Wedge “B”

Total Length of Wedge “C”

Cross-Sectional Area of Each 1-Foot Section of Wedge “B”

(Top 1’ of Wedge [0-1" depth])

5. Cross-Sectional Area of Each 1-Foot Section of Wedge “B”
(Next 2° of Wedge [1-3” depth])

6. Cross-Sectional Area of Each 1-Foot Section of Wedge “B”
(Bottom 2’ of Wedge [3-5’ depth])

7. Cross-Sectional Area of Each 1-Foot Section of Wedge “C”
(Top 1’ of Wedge [0-1" depth])

8. Cross-Sectional Area of Each 1-Foot Section of Wedge “C”
(Next 2’ of Wedge [1-3’ depth])

9. Cross-Sectional Area of Each 1-Foot Section of Wedge “C”

(Bottom 2’ of Wedge [3-5’ depth])

pPOONME

B. Soil Wedge Volume and Concentration (0-1’ depth)

Volume of soil under concrete slab (15.16 ft?area * 1 ft depth) / 27 cf/cy
Volume of Wedges “B” and “C” (11 ft * 0.5 ft*) / 27 cflcy

PCB Concentration Attributed to RAA12-RS15.5 (0-1") (Table D-1)
Wedge Volume x PCB Concentration ((0.56 cy + 0.20 cy) * 4.2 ppm)
Wedge Volume x Clean Backfill Concentration ((0.56 cy + 0.20 cy)
*0.021 ppm)

C. Soil Wedge Volume and Concentration (1-3’ depth)

Volume of soil under concrete slab (15.16 ft?area * 2 ft depth) / 27 cf/cy
Volume of Wedge “B” and “C” (11 ft * 4 ft?) / 27 cficy

PCB Concentration Attributed to RAA12-S15 (1-3') (Table D-2)

Wedge Volume x PCB Concentration ((1.12 cy + 1.63 cy) * 107 ppm)
Wedge Volume x Clean Backfill Concentration ((1.12 cy + 1.63 cy)
*0.021 ppm)
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TABLE F-2

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
LYMAN STREET AREA

EVALUATION OF SOIL WEDGES ADJACENT TO ELECTRICAL TRANSFORMER BOX

D. Soil Wedge Volume and Concentration (3-5” depth)

Volume of soil under concrete slab (15.16 ft*area * 2 ft depth) / 27 cf/cy
Volume of Wedge “B” (7 ft * 8 ft%) / 27 cflcy

Volume of Wedge “C” (4 ft * 10 ft%) / 27 cflcy

PCB Concentration Attributed to RAA12-S15 (3-5") (Table D-2)

Wedge Volume x PCB Concentration ((1.12 cy + 2.07 cy + 1.48 cy)

* 42 ppm)

o Wedge Volume x Clean Backfill Concentration ((1.12 cy + 2.07 cy + 1.48 cy)
*0.021 ppm)

Effects of Soil Wedge on Overall Parcel Average (0- to 1-Foot Depth Increment)
A. Parcel-Wide Information

e Volume of Soil in Depth Increment (Table D-3; Pg. 3 of 3)

e Post-Remediation Average PCB Concentration (Table D-3; Pg. 3 of 3)

e Volume x Average PCB Concentration (Table D-3; Pg. 3 of 3)
B. Revised Average PCB Concentration

e ToAVolume x Average PCB Concentrationf [8], Subtract [2], and Add [1]

(226.53 cy-ppm) - (0.016 cy-ppm) + (3.19 cy-ppm)

o Divide [9] by Soil Volume for Depth Increment [7] to Yield Revised
Average PCB Concentration for 1- to 15 Foot Depth Increment:

(229.70 cy-ppm) / (923.29 cy)
Overall Soil Wedge-Related Characteristics (1- to 15-Foot Depth Increment)

e Wedge Volumes x Average PCB Concentrations (Cumulative)

[3] + [5]
(294.25 cy-ppm + 196.14 cy-ppm)

e Wedge Volumes x Clean Backfill Concentration (Cumulative)

[4] + [6]
(0.058 cy-ppm + 0.098 cy-ppm)
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TABLE F-2

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS
LYMAN STREET AREA

EVALUATION OF SOIL WEDGES ADJACENT TO ELECTRICAL TRANSFORMER BOX

IV. Effects of Soil Wedge on Overall Parcel Average (1- to 15-Foot Depth Increment)

A. Parcel-Wide Information
e Volume of Soil in Depth Increment (Table F-1)
e Post-Remediation Average PCB Concentration (Table F-1)
e Volume x Average PCB Concentration (Table F-1)

B. Revised Average PCB Concentration

12,926.35
1.96
25,269.85

e ToAVolume x Average PCB Concentrationf [13], Subtract [11], and Add [10]

(25,269.85 cy-ppm) - (0.16 cy-ppm) + (490.39 cy-ppm)

e Divide [14] by Soil Volume for Depth Increment [13] to Yield Revised
Average PCB Concentration for 1- to 15 Foot Depth Increment:

(25,760.08 cy-ppm) / (12,926.35 cy)
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BUILDING AT PARCEL 19—4-201

SOIL WEDGE A

8-FOOT EXCAVATION AREA

[ —SOIL WEDGE C

SOIL UNDER
‘CONCRETE SLAB

G—

Ve
CONCRETE "SLAB SUPPORTING”
ELECTRICAL TRANSFORMER BOX
Ve

TSOIL WEDGE B~

LEGEND:
19—4-201 PARCEL ID

ELEVATION CONTOUR
(5 FOOT CONTOURS IN BOLD)

C  sune

SOIL WEDGE A

1 (SOIL LEFT IN PLACE FROM 3— TO 5-FOOT DEPTH

INCREMENT AT 1:1 SLOPE. SEE FIGURE F-3)

SOIL WEDGE B

C——1 (SOIL LEFT IN PLACE FROM 0- TO 5-FOOT DEPTH

INCREMENT AT 1:1 SLOPE. SEE FIGURE F-5)

SOIL WEDGE C
(SOIL LEFT IN PLACE FROM O— TO 3-FOOT DEPTH

C——1 INCREMENT AT 1:1 SLOPE FROM EDGE OF

CONCRETE PAD. ALL SOIL LEFT IN PLACE WITHIN
3~ TO 5-FOOT DEPTH INCREMENT. SEE FIGURE
F-6)

SOIL UNDER CONCRETE SLAB
(ALL SOIL LEFT IN PLACE WITHIN 0— TO 5-FOOT
DEPTH INCREMENT. SEE FIGURES F—5 AND F-6)

NOTES:

1. MAPPING IS BASED ON SITE SURVEY BY HILL
ENGINEERS, ARCHITECTS & PLANNERS INC., DATED
2/5/04 AND FROM AERIAL PHOTOGRAPHS AND
PHOTOGRAMMETRIC MAPPING BY LOCKWOOD MAPPING,
INC. — FLOWN IN APRIL 1990 (EDGE OF RIVER).

2. UTILITY LOCATIONS ARE APPROXIMATE AND ALL
UTILITIES MAY NOT BE SHOWN. PRIOR TO ANY
CONSTRUCTION, THE CONTRACTOR SHALL CONTACT
"DIG—SAFE” AND HAVE ALL UNDERGROUND UTILITIES
MARKED ON THE GROUND.

0] 20’ 40’

GRAPHIC SCALE

GENERL ELECTRIC
PITTSFIELD, MASSACHUSETTS

o UNDERGROUND GAS UTILITY LOCATION

B UNDERGROUND ELECTRIC UTILITY LOCATION
[0% UTILITY POLE

o POST

: LIMITS OF TSCA MATERIAL

SOIL WEDGE LOCATION
LYMAN STREET AREA

X: 20691X01.0WG

L: ON=*, OFF=*REF

P: PAGESET/PLT—AP1

6/15/06 SYR—85—-GMS NES BGP
N/20691002/SO0IL/20691G08.DWG

®

FIGURE

BLASLAND, BOUCK & LEE, INC. F - 1
engineers, scientists, economisfs




BUILDING AT PARCEL 19—4-201
A%
E/ «@
@]
~ O
//
e CONCRETE SLAB
’ SOIL WEDGE A o SUPPORTING
7 ELECTRICAL
7 DRANSFORMER
7 BOX
// O
e
Ve
v (@)
- O P >
///
Ve
323 i
//
v/
7
o -
RAA12-S15 7
////// //
_ - Ve
— Ve
Ve
LEGEND: NOTES:
19—4-201 PARCEL 1D 1. MAPPING IS BASED ON SITE SURVEY BY HILL

323

X: 20691X01.0WG

L: ON=*, OFF=*REF

P: PAGESET/PLT—AP1

6/15/06 SYR—85—GMS NES BGP
N/20691002/SO0IL/20691G06.DWG

ELEVATION CONTOUR
(5 FOOT CONTOURS IN BOLD)

BUILDING

SOIL WEDGE A

(SOIL LEFT IN PLACE FROM 3— TO
5—FOOT DEPTH INCREMENT AT 1:1
SLOPE. SEE FIGURE F-3)

LIMITS OF SOIL REMOVAL

SOIL BORING LOCATION

UNDERGROUND ELECTRIC UTILITY
LOCATION

POST

THEISSEN POLYGON

ENGINEERS, ARCHITECTS & PLANNERS INC., DATED
2/5/04 AND FROM AERIAL PHOTOGRAPHS AND
PHOTOGRAMMETRIC MAPPING BY LOCKWOOD MAPPING,
INC. — FLOWN IN APRIL 1990 (EDGE OF RIVER).

2. UTILITY LOCATIONS ARE APPROXIMATE AND ALL
UTILITIES MAY NOT BE SHOWN. PRIOR TO ANY
CONSTRUCTION, THE CONTRACTOR SHALL CONTACT
"DIG—SAFE” AND HAVE ALL UNDERGROUND UTILITIES
MARKED ON THE GROUND.

GRAPHIC SCALE

THEISSEN POLYGON ID

GENERL ELECTRIC
PITTSFIELD, MASSACHUSETTS

THEISSEN POLYGON MAP
3- TO 5-FOOT DEPTH INCREMENT

®

FIGURE

F-2

BLASLAND, BOUCK & LEE, INC.
engineers, scientists, economisfs




Building
Approximate
Existing

Ground Surface

M

Foundation

Feet Below
Ground Surface
3t
4 ft
Proposed Soil "WWedge A"
51t
NOT-TO-SCALE
Note:
1. For the purposes of this evaluation, it is assumed
that the existing building foundation is a continuous
structure that extends a minimum depth of 5 feet
below existing ground surface. Deviations from this
assumption may result in a need to modify the wedge GENERAL ELECTRIC COMPANY
evaluations. PITTSFIELD, MASSACHUSETTS
2. Foundation depicted for illustration purposes only, CROSS-SECTION
and may not reflect actual design/construction of this
structure. OF SOIL "WEDGE A"
®
BBL
08/15/06 SYR-D85-DJH-KLS BLASLAND, BOUCK & LEE, INC. F'3
N:20691002/cdr/20691901.cdr engineers, scientists, economists
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BUILDING AT PARCEL i9—4-201 SOIL WEDGE C
SOIL UNDER
<« CONCRETE SLAB
o
CONCRETE SLAB
e RAA12-RS15 SUPPORTING
PY e PY ELECTRICAL
7/
RAA12—-RS14.5 7 TRANSFORMER
. BOX
s 2824 o
2823 7 SOIL WEDGE B
- ® Rpni2-RS1S.5
s (@]
7
~ D
- o 2832A -
2832 e
//
///
-
7
/
Ve
2684 -
v
e
v/
//
///
2825 -~ "RAA12-515.5
® Y e ®
RAAI2—S14.5 RAATZ-STS -
- 2826
/// //
///// ) i =
- 2055
-~ 2051 | 2052 o054 7
LEGEND: NOTES:
I9—4—201  PARCEL ID 1. MAPPING IS BASED ON SITE SURVEY BY HILL
ENGINEERS, ARCHITECTS & PLANNERS INC., DATED
,,,,,,,, ELEVATION CONTOUR 2/5/04 AND FROM AERIAL PHOTOGRAPHS AND
(5 FOOT CONTOURS IN BOLD) PHOTOGRAMMETRIC MAPPING BY LOCKWOOD MAPPING,
INC. — FLOWN IN APRIL 1990 (EDGE OF RIVER).
2. UTILITY LOCATIONS ARE APPROXIMATE AND ALL
SOIL WEDGE B UTILITIES MAY NOT BE SHOWN. PRIOR TO ANY
|:| (SOIL LEFT IN PLACE FROM O— TO 5-FOOT DEPTH CONSTRUCTION, THE CONTRACTOR SHALL CONTACT
INCREMENT AT 1:1 SLOPE. SEE FIGURE F—5) "DIG-SAFE” AND HAVE ALL UNDERGROUND UTILITIES
MARKED ON THE GROUND.
SOIL WEDGE C
(SOIL LEFT IN PLACE FROM 0— TO 3—FOOT DEPTH
|:| INCREMENT AT 1:1 SLOPE FROM EDGE OF
CONCRETE PAD. ALL SOIL LEFT IN PLACE WITHIN
3— TO 5-FOOT DEPTH INCREMENT. SEE FIGURE
F-6)
E SOIL UNDER CONCRETE SLAB 0 10’ 20’
(ALL SOIL LEFT IN PLACE WITHIN O— TO 5-FOOT |

DEPTH INCREMENT. SEE FIGURES F—5 AND F-6)
GRAPHIC SCALE
LIMITS OF SOIL REMOVAL

® SOIL BORING LOCATION
E UNDERGROUND ELECTRIC UTILITY LOCATION GENERL ELECTRIC
o POST PITTSFIELD, MASSACHUSETTS
Q THEISSEN POLYCON THEISSEN POLYGON MAP
2055 THEISSEN POLYGON ID 0- TO O.5-FOOT DEPTH INCREMENT
®
X: 20691X01000 FIGURE
6/15/06 SiR=B5-CAIS NES BGP BLASLAND, BOUCK & LEE, INC. F - 4
N/20691002/S0IL/20691G07.DWG engineers, scientists, economists




Electrical

Transformer
Box (1)

)

Approximate
Existing Ground Surface

11t

Proposed Soil "WWedge B"
2 ft

3ft

4 ft

N 51t

Feet Below
| Ground Surface

Soil under Slab

CROSS SECTION

Note:

1. Concrete Pad/Electrical Transformer box and
building foundation depicted for reference purposes
only, and may not reflect actual design/construction
of these structures. For the purposes of this
evaluation, the entire one foot-depth underneath
electrical transformer box is assumed to be soil.

06/15/06 SYR-D85-DJH-KLS
N:20691002/cdr/20691902.cdr

NOT-TO-SCALE

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

CROSS-SECTION OF SOIL UNDER
CONCRETE SLAB AND "WEDGE B"

®
BBL i
BLASLAND, BOUCK & LEE, INC. F -5
engineers, scientists, economists
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Transformer
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Building

Concrete Slab(") W
o s TN Foundation ———e
e 1t
2ft
5l
3 ft
L 5ft
Feet Below

Soil under Slab

Ground Surface

CROSS SECTION

NOT-TO-SCALE

Note:

1. Concrete Pad/Electrical Transformer box and
building foundation depicted for reference purposes
only, and may not reflect actual design/construction
of these structures. For the purposes of this
evaluation, the entire one foot-depth underneath
electrical transformer box is assumed to be soil.

06/15/06 SYR-D85-DJH-KLS
N:20691002/cdr/20691903.cdr

GENERAL ELECTRIC COMPANY
PITTSFIELD, MASSACHUSETTS

CROSS-SECTION OF SOIL UNDER
CONCRETE SLAB AND "WEDGE C"

®
BBL o
BLASLAND, BOUCK & LEE, INC. F -6
engineers, scientists, economists




Tables D1 through D4 of GE’'s May 2005
Conceptual Removal Design/Removal
Action Work Plan Addendum for the Lyman
Street Area
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TABLE D-1
EXISTING CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 0- TO 1-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

0- TO 0.5-FOOT DEPTH INCREMENT

Polygon Volume Average PCB Average PCB
Area Sample Depth [PCB Conc.[ (cumulative) | Concentration |Conc. TIMES Total
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot Volume
BHO000557 2050,2706 421 0 - 05 1.83 7.80 1.83 14.28
OT000011 2048,2800 649 0 - 05 0.32 12.02 0.32 3.85
OT000012 2043,2802 277 0 - 05 15 5.14 1.50 7.71
OT000013 2040,2801 512 0 - 05 0.67 9.47 0.67 6.35
RAA12-N14 2032,2721 555 0 - 05 0.118 10.29 0.12 1.21
RAA12-NO13 2034,2806 414 0 - 05 0.031 7.67 0.03 0.24
RAA12-NO13.5 2033,2807 711 0 - 05 0.0195 13.16 0.02 0.26
RAA12-NO14 2808 623 0 - 05 0.033 11.53 0.03 0.38
RAA12-NO14.5 2809 644 0 - 05 0.28 11.92 0.28 3.34
RAA12-012 2036,2925 212 0 - 05 0.031 3.93 0.03 0.12
RAA12-012.5 2035,2810 645 0 - 05 0.019 11.94 0.02 0.23
RAA12-013 2690 611 0 - 05 0.023 11.31 0.02 0.26
RAA12-013.5 2811 623 0 - 05 0.0185 11.53 0.02 0.21
RAA12-014 2691 626 0 - 05 0.0175 11.59 0.02 0.20
RAA12-014.5 2812 625 0 - 05 0.046 11.57 0.05 0.53
RAA12-015 2692 566 0 - 05 0.018 10.49 0.02 0.19
RAA12-OP12 2037,2813 379 0 - 05 0.1 7.01 0.10 0.70
RAA12-OP12.5 2038,2814 646 0 - 05 0.019 11.97 0.02 0.23
RAA12-OP13 2815 623 0 - 05 0.021 11.54 0.02 0.24
RAA12-OP13.5 2816 767 0 - 05 0.019 14.21 0.02 0.27
RAA12-OP14 2817 488 0 - 05 0.02 9.05 0.02 0.18
RAA12-OP14.5 2818 648 0 - 05 0.04 12.00 0.04 0.48
RAA12-OP15 2819 419 0 - 05 0.22 7.76 0.22 1.71
RAA12-OP15.5 2820 362 0 - 05| 0.02875 6.70 0.03 0.19
RAA12-P12 2039,2927 86 0 - 05 0.0175 1.60 0.02 0.03
RAA12-P13 2688 540 0 - 05 0.14 9.99 0.14 1.40
RAA12-P14 2720 378 0 - 05 0.078 7.00 0.08 0.55
RAA12-P15 2689 195 0 - 05 0.59 3.61 0.59 2.13
RAA12-PQ12.5 2041,2821 504 0 - 05 0.089 9.34 0.09 0.83
RAA12-Q13 2042,2687 201 0 - 05 0.018 3.72 0.02 0.07
RAA12-Q13E 2834 292 0 - 05 0.26 5.41 0.26 1.41
RAA12-QR13 2044,2835 341 0 - 05 0.018 6.32 0.02 0.11
RAA12-R13 2045,2686 214 0 - 05 0.0175 3.95 0.02 0.07
RAA12-R13E 2830 312 0 - 05 0.0185 5.78 0.02 0.11
RAA12-RS13 2046,2046A,2831,2831A 555 0 - 05 0.032 10.28 0.03 0.33
RAA12-RS14 2822 535 0 - 05 49 9.92 49.00 485.84
RAA12-RS14.5 2823 397 0 - 05 22.6 7.35 22.60 166.00
RAA12-RS15 2824 522 0 - 05 26 9.67 26.00 251.54
RAA12-RS15.5 2832,2832A 665 0 - 05 4.2 12.31 4.20 51.69
RAA12-RS16 2833 684 0 - 05 0.32 12.67 0.32 4.06
RAA12-S13 2047,2682 414 0 - 05 430 7.66 430.00 3,294.99
RAA12-S14 2683 724 0 - 05 5.7 13.40 5.70 76.40
RAA12-S14.5 2825 622 0 - 05 12.3 11.53 12.30 141.77
RAA12-S15 2054,2684 703 0 - 05 0.91 13.03 0.91 11.85
RAA12-S15.5 2055,2826 719 0 - 05 15.55 13.32 15.55 207.16
RAA12-S16 2056,2685 721 0 - 05 0.55 13.35 0.55 7.34
RAA12-ST13 2827 330 0 - 05 61 6.12 61.00 373.15
RAA12-ST13.5 2049,2828 529 0 - 05 1.3 9.79 1.30 12.73
RAA12-ST14.5 2051,2829 388 0 - 05 0.24 7.19 0.24 1.73
RB010741 2052,2053 221 0 - 05 9.26 4.09 9.26 37.84
RB010761 2092 89 0 - 05 13.8 1.64 13.80 22.64
Totals: - 24,929 - - 461.64 - 5,197.10
Volume-Weighted Average: 11.26

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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TABLE D-1
EXISTING CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 0- TO 1-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

0.5- TO 1-FOOT DEPTH INCREMENT

Polygon Volume Average PCB Average PCB
Area Sample Depth [PCB Conc.[ (cumulative) | Concentration |Conc. TIMES Total
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot Volume
BHO000557 2665,2979 421 0.5 - 1 1.83 7.80 1.83 14.28
RAA12-N14 2702,2966 555 0.5 - 1 0.118 10.29 0.12 1.21
RAA12-NO13 2633,2968 414 0.5 - 1 0.031 7.67 0.03 0.24
RAA12-NO13.5 2634,2967 711 0.5 - 1 0.0195 13.16 0.02 0.26
RAA12-NO14 2635 623 0.5 - 1 0.033 11.53 0.03 0.38
RAA12-NO14.5 2636 644 0.5 - 1 0.28 11.92 0.28 3.34
RAA12-012 2868,2969 212 0.5 - 1 0.031 3.93 0.03 0.12
RAA12-012.5 2637,2873 645 0.5 - 1 0.019 11.94 0.02 0.23
RAA12-013 2674 611 0.5 - 1 0.023 11.31 0.02 0.26
RAA12-013.5 2638 623 0.5 - 1 0.0185 11.53 0.02 0.21
RAA12-014 2675 626 0.5 - 1 0.0175 11.59 0.02 0.20
RAA12-014.5 2639 625 0.5 - 1 0.046 11.57 0.05 0.53
RAA12-015 2676 566 0.5 - 1 0.018 10.49 0.02 0.19
RAA12-OP12 2640,2970 379 0.5 - 1 0.1 7.01 0.10 0.70
RAA12-OP12.5 2641,2971 712 0.5 - 1 0.019 13.18 0.02 0.25
RAA12-OP13 2642 623 0.5 - 1 0.021 11.54 0.02 0.24
RAA12-OP13.5 2643 767 0.5 - 1 0.019 14.21 0.02 0.27
RAA12-OP14 2644 488 0.5 - 1 0.02 9.05 0.02 0.18
RAA12-OP14.5 2645 648 0.5 - 1 0.04 12.00 0.04 0.48
RAA12-OP15 2646 419 0.5 - 1 0.22 7.76 0.22 1.71
RAA12-OP15.5 2647 362 0.5 - 1 0.02875 6.70 0.03 0.19
RAA12-P12 2972,2973 257 0.5 - 1 0.0175 4.75 0.02 0.08
RAA12-P13 2672 615 0.5 - 1 0.14 11.39 0.14 1.59
RAA12-P14 2701 378 0.5 - 1 0.078 7.00 0.08 0.55
RAA12-P15 2673 195 0.5 - 1 0.59 3.61 0.59 2.13
RAA12-PQ12.5 2648,2870 705 0.5 - 1 0.089 13.06 0.09 1.16
RAA12-Q13 2671,2974 266 0.5 - 1 0.018 4.92 0.02 0.09
RAA12-Q13E 2661 354 0.5 - 1 0.26 6.56 0.26 1.71
RAA12-QR13 2662,2881 492 0.5 - 1 0.018 9.10 0.02 0.16
RAA12-R13 2712,2975 214 0.5 - 1 0.0175 3.95 0.02 0.07
RAA12-R13E 2657 312 0.5 - 1 0.0185 5.78 0.02 0.11
RAA12-RS13 2658,2582A,2883,2883A 560 0.5 - 1 0.032 10.38 0.03 0.33
RAA12-RS14 2649 558 0.5 - 1 49 10.33 49.00 505.94
RAA12-RS14.5 2650 397 0.5 - 1 22.6 7.35 22.60 166.00
RAA12-RS15 2651 522 0.5 - 1 26 9.67 26.00 251.54
RAA12-RS15.5 2659,2659 665 0.5 - 1 4.2 12.31 4.20 51.69
RAA12-RS16 2660 684 0.5 - 1 0.32 12.67 0.32 4.06
RAA12-S13 2667,2885 731 0.5 - 1 430 13.54 430.00 5,822.28
RAA12-S14 2668,2977 794 0.5 - 1 5.7 14.71 5.70 83.83
RAA12-S14.5 2652 623 0.5 - 1 12.3 11.54 12.30 141.92
RAA12-S15 2669,2981 815 0.5 - 1 0.91 15.09 0.91 13.73
RAA12-S15.5 2653,2982 720 0.5 - 1 15.55 13.33 15.55 207.22
RAA12-S16 2670,2983 721 0.5 - 1 0.55 13.35 0.55 7.34
RAA12-ST13 2654 459 0.5 - 1 61 8.51 61.00 518.86
RAA12-ST13.5 2655,2976,2978 722 0.5 - 1 1.3 13.38 1.30 17.39
RAA12-ST14.5 2656,2980 497 05 - 1 0.24 9.20 0.24 221
Totals: -- 24,929 - -- 461.65 -- 7,827.47
Volume-Weighted Average: 16.96
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PARCEL 19-4-201 (SUB-AREA 201A ONLY): 0- TO 1-FOOT DEPTH INCREMENT

TABLE D-1
EXISTING CONDITIONS

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

SUMMARY: 0- TO 1-FOOT DEPTH INCREMENT

Polygon Volume Average PCB Average PCB
Area Sample Depth [PCB Conc.[ (cumulative) | Concentration |Conc. TIMES Total
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot Volume
Totals: -- 24,929 - - 923.29 - 13,024.56
Volume-Weighted Average: 14.11

Notes:
1. Polygon ID and area based on information shown on Figures D-1 and D-2.
2. Non-detectable PCBs included as one-half the detection limit in calculations and shown in bold.
3. For instances where a duplicate sample was available, the average of the samples was included in table.
4. All calculations and rounding are performed by the computer software. Therefore, certain quantities in above table are displayed as rounded numbers for table clarity.
V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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TABLE D-2

EXISTING CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

1- TO 2-FOOT DEPTH INCREMENT

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 373 1,202 1 - 2 16.9 44.50 16.90 752.09
LSSC-31 364 172 1 - 2 2.9 6.38 2.90 18.50
RAA12-N14 392 1,431 1 - 2 0.124 53.00 0.12 6.57
RAA12-012 479 857 1 - 2 0.16 31.76 0.16 5.08
RAA12-013 360 2,585 1 - 2 0.018 95.75 0.02 1.72
RAA12-014 361 2,202 1 - 2 0.0185 81.56 0.02 1.51
RAA12-015 362 1,252 1 - 2 0.209 46.38 0.21 9.69
RAA12-P12 480 776 1 - 2 0.019 28.75 0.02 0.55
RAA12-P13 358 1,571 1 - 2 0.12 58.17 0.12 6.98
RAA12-P14 391 1,273 1 - 2 0.17 47.15 0.17 8.01
RAA12-P15 359 1,119 1 - 2 0.65 41.46 0.65 26.95
RAA12-Q13 357 1,145 1 - 2 0.86 42.39 0.86 36.46
RAA12-R13 356 1,042 1 - 2 2.06 38.58 2.06 79.47
RAA12-S13 352 1,536 1 - 2 49 56.91 49.00 2,788.43
RAA12-S14 353 1,922 1 - 2 52 71.17 52.00 3,701.09
RAA12-S15 354 2,390 1 - 2 107 88.54 107.00 9,473.34
RAA12-S16 355 1,937 1 - 2 1.96 71.73 1.96 140.60
RB010741 425 517 1 - 15 255 19.13 25.50 487.81
Totals: - 24,929 - - 923.31 -- 17,544.86
Volume-Weighted Average: 19.00
2-TO 3-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) | Concentration | Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH0O00557 366 1,202 2 - 3 16.9 44.51 16.90 752.16
LSSC-31 357 172 2 - 3 2.9 6.38 2.90 18.50
RAA12-N14 379 1,431 2 - 3 0.124 53.00 0.12 6.57
RAA12-012 463 858 2 - 3 0.16 31.76 0.16 5.08
RAA12-013 353 2,585 2 - 3 0.018 95.75 0.02 1.72
RAA12-014 354 2,202 2 - 3 0.0185 81.56 0.02 1.51
RAA12-015 355 1,252 2 - 3 0.209 46.38 0.21 9.69
RAA12-P12 464 776 2 - 3 0.019 28.75 0.02 0.55
RAA12-P13 351 1,571 2 - 3 0.12 58.17 0.12 6.98
RAA12-P14 378 1,273 2 - 3 0.17 47.14 0.17 8.01
RAA12-P15 352 1,119 2 - 3 0.65 41.46 0.65 26.95
RAA12-Q13 350 1,145 2 - 3 0.86 42.40 0.86 36.46
RAA12-R13 349 1,041 2 - 3 2.06 38.57 2.06 79.46
RAA12-S13 345 1,536 2 - 3 49 56.91 49.00 2,788.39
RAA12-S14 346 1,922 2 - 3 52 71.17 52.00 3,700.92
RAA12-S15 347 2,390 2 - 3 107 88.53 107.00 9,473.19
RAA12-S16 348 1,937 2 - 3 1.96 71.73 1.96 140.60
RB010741 415 517 2 - 25 2275 19.13 227.50 4,353.09
Totals: - 24,929 - - 923.31 -- 21,409.83
Volume-Weighted Average: 23.19
V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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TABLE D-2

EXISTING CONDITIONS

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

3- TO 4-FOOT DEPTH INCREMENT

PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH0O00557 338 1,254 3 - 4 55 46.44 55.00 2,554.10
LSSC-31 332 172 3 - 4 11.3 6.38 11.30 72.10
RAA12-N14 350A 1,431 3 - 4 0.0195 53.00 0.02 1.03
RAA12-012 431 858 3 - 4 53 31.76 5.30 168.32
RAA12-013 328 2,585 3 - 4 0.041 95.75 0.04 3.93
RAA12-014 329 2,202 3 - 4 0.113 81.56 0.11 9.22
RAA12-015 330 1,252 3 - 4 0.0215 46.38 0.02 1.00
RAA12-P12 432 776 3 - 4 1.96 28.75 1.96 56.34
RAA12-P13 326 1,571 3 - 4 0.157 58.17 0.16 9.13
RAA12-P14 349 1,273 3 - 4 0.028 47.14 0.03 1.32
RAA12-P15 327 1,119 3 - 4 0.33 41.46 0.33 13.68
RAA12-Q13 325 1,145 3 - 4 4.0 42.40 4.00 169.58
RAA12-R13 324 1,041 3 - 4 4.6 38.57 4.60 177.44
RAA12-S13 321 1,536 3 - 4 19.4 56.91 19.40 1,103.97
RAA12-S14 322 2,001 3 - 4 11.5 74.11 11.50 852.26
RAA12-S15 323 2,776 3 - 4 42 102.80 42.00 4,317.54
RAA12-S16 366 1,937 3 - 4 22.3 71.73 22.30 1,599.67
Totals: - 24,929 - - 923.31 - 11,110.64
Volume-Weighted Average: 12.03
4- TO 5-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 340 1,254 4 - 5 55 46.44 55.00 2,554.10
LSSC-31 333 172 4 - 5 11.3 6.38 11.30 72.10
RAA12-N14 358 1,431 4 - 5 0.0195 53.00 0.02 1.03
RAA12-012 431 858 4 - 5 5.3 31.76 5.30 168.32
RAA12-013 329 2,585 4 - 5 0.041 95.75 0.04 3.93
RAA12-014 330 2,202 4 - 5 0.113 81.56 0.11 9.22
RAA12-015 331 1,252 4 - 5 0.0215 46.38 0.02 1.00
RAA12-P12 432 776 4 - 5 1.96 28.75 1.96 56.34
RAA12-P13 327 1,571 4 - 5 0.157 58.17 0.16 9.13
RAA12-P14 357 1,273 4 - 5 0.028 47.14 0.03 1.32
RAA12-P15 328 1,119 4 - 5 0.33 41.46 0.33 13.68
RAA12-Q13 326 1,145 4 - 5 4.0 42.40 4.00 169.58
RAA12-R13 325 1,041 4 - 5 4.6 38.57 4.60 177.44
RAA12-S13 321 1,536 4 - 5 19.4 56.91 19.40 1,103.97
RAA12-S14 322 2,001 4 - 5 11.5 74.11 11.50 852.26
RAA12-S15 323 2,776 4 - 5 42 102.80 42.00 4,317.54
RAA12-S16 324 1,937 4 - 5 22.3 71.73 22.30 1,599.67
Totals: -- 24,929 -- -- 923.31 -- 11,110.64
Volume-Weighted Average: 12.03
V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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TABLE D-2

EXISTING CONDITIONS

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

5- TO 6-FOOT DEPTH INCREMENT

PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 340 1,254 5 - 6 55 46.44 55.00 2,554.10
LSSC-31 333 172 5 - 6 11.3 6.38 11.30 72.10
RAA12-N14 358 1,431 5 - 6 0.0195 53.00 0.02 1.03
RAA12-012 431 858 5 - 6 5.3 31.76 5.30 168.32
RAA12-013 329 2,585 5 - 6 0.041 95.75 0.04 3.93
RAA12-014 330 2,202 5 - 6 0.113 81.56 0.11 9.22
RAA12-015 331 1,252 5 - 6 0.0215 46.38 0.02 1.00
RAA12-P12 432 776 5 - 6 1.96 28.75 1.96 56.34
RAA12-P13 327 1,571 5 - 6 0.157 58.17 0.16 9.13
RAA12-P14 357 1,273 5 - 6 0.028 47.14 0.03 1.32
RAA12-P15 328 1,119 5 - 6 0.33 41.46 0.33 13.68
RAA12-Q13 326 1,145 5 - 6 4.0 42.40 4.00 169.58
RAA12-R13 325 1,041 5 - 6 4.6 38.57 4.60 177.44
RAA12-S13 321 1,536 5 - 6 19.4 56.91 19.40 1,103.97
RAA12-S14 322 2,001 5 - 6 11.5 74.11 11.50 852.26
RAA12-S15 323 2,776 5 - 6 42 102.80 42.00 4,317.54
RAA12-S16 324 1,937 5 - 6 22.3 71.73 22.30 1,599.67
Totals: -- 24,929 -- -- 923.31 -- 11,110.64
Volume-Weighted Average: 12.03
6- TO 8-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH000557 347 1,254 6 - 8 13.2 92.88 13.20 1,225.97
LSSC-31 343A 172 6 - 8 2.4 12.76 2.40 30.63
RAA12-N14 361A 1,431 6 - 8 0.021 106.01 0.02 2.23
RAA12-012 428 858 6 - 8 0.030 63.52 0.03 1.91
RAA12-013 339 2,585 6 - 8 0.0235 191.50 0.02 4.50
RAA12-014 340 2,202 6 - 8 0.030 163.13 0.03 4.89
RAA12-015 341 1,252 6 - 8 0.0245 92.76 0.02 2.27
RAA12-P12 429 776 6 - 8 0.0245 57.49 0.02 1.41
RAA12-P13 337 1,571 6 - 8 0.52 116.35 0.52 60.50
RAA12-P14 360 1,273 6 - 8 0.025 94.28 0.03 2.36
RAA12-P15 338 1,119 6 - 8 0.0215 82.92 0.02 1.78
RAA12-Q13 336 1,145 6 - 8 0.37 84.79 0.37 31.37
RAA12-R13 335 1,041 6 - 8 2.21 77.15 221 170.50
RAA12-S13 331 1,536 6 - 8 5.07 113.81 5.07 577.03
RAA12-S14 332 2,001 6 - 8 0.10 148.22 0.10 14.82
RAA12-S15 333 2,776 6 - 8 6.32 205.60 6.32 1,299.37
RAA12-S16 334 1,937 6 - 8 0.014 143.47 0.01 2.01
Totals: - 24,929 - - 1,846.62 - 3,433.54
Volume-Weighted Average: 1.86
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TABLE D-2

EXISTING CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

8- TO 10-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH000557 340 1,254 8 - 10 13.2 92.88 13.20 1,225.97
LSSC-31 333A 172 8 - 10 2.4 12.76 2.40 30.63
RAA12-N14 354 1,431 8 - 10 0.021 106.01 0.02 2.23
RAA12-012 431 858 8 - 10 0.030 63.52 0.03 1.91
RAA12-013 329 2,585 8 - 10 0.0235 191.50 0.02 4.50
RAA12-014 330 2,202 8 - 10 0.030 163.13 0.03 4.89
RAA12-015 331 1,252 8 - 10 0.0245 92.76 0.02 2.27
RAA12-P12 432 776 8 - 10 0.0245 57.49 0.02 1.41
RAA12-P13 327 1,571 8 - 10 0.52 116.35 0.52 60.50
RAA12-P14 353 1,273 8 - 10 0.025 94.28 0.03 2.36
RAA12-P15 328 1,119 8 - 10 0.0215 82.92 0.02 1.78
RAA12-Q13 326 1,145 8 - 10 0.37 84.79 0.37 31.37
RAA12-R13 325 1,041 8 - 10 2.21 77.15 2.21 170.50
RAA12-S13 321 1,536 8 - 10 5.07 113.81 5.07 577.03
RAA12-S14 322 2,001 8 - 10 0.10 148.22 0.10 14.82
RAA12-S15 323 2,776 8 - 10 6.32 205.60 6.32 1,299.37
RAA12-S16 324 1,937 8 - 10 0.014 143.47 0.01 2.01
Totals: - 24,929 - - 1,846.62 -- 3,433.54
Volume-Weighted Average: 1.86
10- TO 12-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 340 1,254 10 - 12 0.957 92.88 0.96 88.88
LSSC-31 333A 172 0 - 12 0.022 12.76 0.02 0.28
RAA12-N14 357 1,431 10 - 12 0.0215 106.01 0.02 2.28
RAA12-012 431 858 10 - 12 0.023 63.52 0.02 1.46
RAA12-013 329 2,585 10 - 12 0.024 191.50 0.02 4.60
RAA12-014 330 2,202 10 - 12 0.0205 163.13 0.02 3.34
RAA12-015 331 1,252 10 - 12 0.02075 92.76 0.02 1.92
RAA12-P12 432 776 10 - 12 0.033 57.49 0.03 1.90
RAA12-P13 327 1,571 10 - 12 0.0315 116.35 0.03 3.66
RAA12-P14 356 1,273 10 - 12 0.0355 94.28 0.04 3.35
RAA12-P15 328 1,119 10 - 12 0.0205 82.92 0.02 1.70
RAA12-Q13 326 1,145 10 - 12 0.0205 84.79 0.02 1.74
RAA12-R13 325 1,041 10 - 12 0.045 77.15 0.05 3.47
RAA12-S13 321 1,536 10 - 12 0.021 113.81 0.02 2.39
RAA12-S14 322 2,001 10 - 12 0.51 148.22 0.51 75.59
RAA12-S15 323 2,776 10 - 12 0.04 205.60 0.04 8.22
RAA12-S16 324 1,937 10 - 12 | 0.0195 143.47 0.02 2.80
Totals: - 24,929 - - 1,846.62 - 207.59
Volume-Weighted Average: 0.11
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TABLE D-2

EXISTING CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

12- TO 14-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 371 1,254 12 - 14 0.957 92.88 0.96 88.88
LSSC-31 328A 172 12 - 14 0.022 12.76 0.02 0.28
RAA12-N14 348 1,431 12 - 14 0.0215 106.01 0.02 2.28
RAA12-012 431 858 12 - 14 0.023 63.52 0.02 1.46
RAA12-013 369 2,585 12 - 14 0.024 191.50 0.02 4.60
RAA12-014 325 2,202 12 - 14 0.0205 163.13 0.02 3.34
RAA12-015 326 1,252 12 - 14 | 0.02075 92.76 0.02 1.92
RAA12-P12 432 776 12 - 14 0.033 57.49 0.03 1.90
RAA12-P13 368 1,571 12 - 14 0.0315 116.35 0.03 3.66
RAA12-P14 347 1,273 12 - 14 0.0355 94.28 0.04 3.35
RAA12-P15 324 1,119 12 - 14 0.0205 82.92 0.02 1.70
RAA12-Q13 367 1,145 12 - 14 0.0205 84.79 0.02 1.74
RAA12-R13 366 1,041 12 - 14 0.045 77.15 0.05 3.47
RAA12-S13 365 1,536 12 - 14 0.021 113.81 0.02 2.39
RAA12-S14 321 2,001 12 - 14 0.51 148.22 0.51 75.59
RAA12-S15 322 2,776 12 - 14 0.04 205.60 0.04 8.22
RAA12-S16 323 1,937 12 - 14 | 0.0195 143.47 0.02 2.80
Totals: - 24,929 - - 1,846.62 -- 207.59
Volume-Weighted Average: 0.11
14- TO 15-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 354 1,254 14 - 15 0.957 46.44 0.96 44.44
LSSC-31 359A 172 14 - 15 0.022 6.38 0.02 0.14
RAA12-N14 339 1,431 14 - 15 0.0215 53.00 0.02 1.14
RAA12-012 431 858 14 - 15 0.023 31.76 0.02 0.73
RAA12-013 363 2,585 14 - 15 0.024 95.75 0.02 2.30
RAA12-014 362 2,202 14 - 15 0.0205 81.56 0.02 1.67
RAA12-015 361 1,252 14 - 15 0.02075 46.38 0.02 0.96
RAA12-P12 432 776 14 - 15 0.033 28.75 0.03 0.95
RAA12-P13 365 1,571 14 - 15 0.0315 58.17 0.03 1.83
RAA12-P14 340 1,273 14 - 15 0.0355 47.14 0.04 1.67
RAA12-P15 364 1,119 14 - 15 0.0205 41.46 0.02 0.85
RAA12-Q13 366 1,145 14 - 15 0.0205 42.40 0.02 0.87
RAA12-R13 367 1,041 14 - 15 0.045 38.57 0.05 1.74
RAA12-S13 370 1,536 14 - 15 0.021 56.91 0.02 1.20
RAA12-S14 369 2,001 14 - 15 0.51 74.11 0.51 37.80
RAA12-S15 368 2,776 14 - 15 0.04 102.80 0.04 4.11
RAA12-S16 374 1,937 14 - 15 [ 0.0195 7173 0.02 1.40
Totals: - 24,929 - - 923.31 - 103.80
Volume-Weighted Average: 0.11

6/16/2006



TABLE D-2

EXISTING CONDITIONS

PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

SUMMARY: 1- TO 15-FOOT DEPTH INCREMENT

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
Totals: - 24,929 - - 12,926.35 -- 79,672.67
Volume-Weighted Average: 6.16
Notes:
1. Polygon ID and area based on information shown on Figures D-3 through D-12.
2. Non-detectable PCBs included as one-half the detection limit in calculations and shown in bold.
3. For instances where a duplicate sample was available, the average of the samples was included in table.
4. All calculations and rounding are performed by the computer software. Therefore, certain quantities in above table are displayed as rounded numbers for table clarity.
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POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 0- TO 1-FOOT DEPTH INCREMENT

TABLE D-3

0- TO 0.5-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\

Thls D1-D4.xls - Table D-3

Page 1 of 3

Polygon PCB Volume Average PCB Average PCB
Area Sample Depth Conc. (cumulative) | Concentration |Conc. TIMES Total

Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot Volume
BH000557 2050,2706 421 0 - 05 1.83 7.80 1.83 14.28
OT000011 2048,2800 649 0 - 05 0.32 12.02 0.32 3.85
OT000012 2043,2802 277 0 - 05 15 5.14 1.50 7.71
OT000013 2040,2801 512 0 - 05 0.67 9.47 0.67 6.35
RAA12-N14 2032,2721 555 0 - 05 0.118 10.29 0.12 1.21
RAA12-NO13 2034,2806 414 0 - 05 0.031 7.67 0.03 0.24
RAA12-NO13.5 2033,2807 711 0 - 05 0.0195 13.16 0.02 0.26
RAA12-NO14 2808 623 0 - 05 0.033 11.53 0.03 0.38
RAA12-NO14.5 2809 644 0 - 05 0.28 11.92 0.28 3.34
RAA12-012 2036,2925 212 0 - 05 0.031 3.93 0.03 0.12
RAA12-012.5 2035,2810 645 0 - 05 0.019 11.94 0.02 0.23
RAA12-013 2690 611 0 - 05 0.023 11.31 0.02 0.26
RAA12-013.5 2811 623 0 - 05 0.0185 11.53 0.02 0.21
RAA12-014 2691 626 0 - 05 0.0175 11.59 0.02 0.20
RAA12-014.5 2812 625 0 - 05 0.046 11.57 0.05 0.53
RAA12-015 2692 566 0 - 05 0.018 10.49 0.02 0.19
RAA12-OP12 2037,2813 379 0 - 05 0.1 7.01 0.10 0.70
RAA12-OP12.5 2038,2814 646 0 - 05 0.019 11.97 0.02 0.23
RAA12-OP13 2815 623 0 - 05 0.021 11.54 0.02 0.24
RAA12-OP13.5 2816 767 0 - 05 0.019 14.21 0.02 0.27
RAA12-OP14 2817 488 0 - 05 0.02 9.05 0.02 0.18
RAA12-OP14.5 2818 648 0 - 05 0.04 12.00 0.04 0.48
RAA12-OP15 2819 419 0 - 05 0.22 7.76 0.22 1.71
RAA12-OP15.5 2820 362 0 - 0.5 | 0.02875 6.70 0.03 0.19
RAA12-P12 2039,2927 86 0 - 05 0.0175 1.60 0.02 0.03
RAA12-P13 2688 540 0 - 05 0.14 9.99 0.14 1.40
RAA12-P14 2720 378 0 - 05 0.078 7.00 0.08 0.55
RAA12-P15 2689 195 0 - 05 0.59 3.61 0.59 2.13
RAA12-PQ12.5 2041,2821 504 0 - 05 0.089 9.34 0.09 0.83
RAA12-Q13 2042,2687 201 0 - 05 0.018 3.72 0.02 0.07
RAA12-Q13E 2834 292 0 - 05 0.26 5.41 0.26 141
RAA12-QR13 2044,2835 341 0 - 05 0.018 6.32 0.02 0.11
RAA12-R13 2045,2686 214 0 - 05 0.0175 3.95 0.02 0.07
RAA12-R13E 2830 312 0 - 05 0.0185 5.78 0.02 0.11
RAA12-RS13 2046,2831 341 0 - 05 0.021 6.31 0.02 0.13
RAA12-RS13 2046A,2831A 214 0 - 05 0.032 3.97 0.03 0.13
RAA12-RS14 2822 535 0 - 05 0.021 9.92 0.02 0.21
RAA12-RS14.5 2823 397 0 - 05 0.021 7.35 0.02 0.15
RAA12-RS15 2824 522 0 - 05 0.021 9.67 0.02 0.20
RAA12-RS15.5 2832 301 0 - 05 0.021 5.58 0.02 0.12
RAA12-RS15.5 2832A 363 0 - 05 4.2 6.73 4.20 28.26
RAA12-RS16 2833 684 0 - 05 0.32 12.67 0.32 4.06
RAA12-S13 2047,2682 414 0 - 05 0.021 7.66 0.02 0.16
RAA12-S14 2683 724 0 - 05 0.021 13.40 0.02 0.28
RAA12-S14.5 2825 622 0 - 05 0.021 11.53 0.02 0.24
RAA12-S15 2054,2684 703 0 - 05 0.91 13.03 0.91 11.85
RAA12-S15.5 2055,2826 719 0 - 05 0.021 13.32 0.02 0.28
RAA12-S16 2056,2685 721 0 - 05 0.55 13.35 0.55 7.34
RAA12-ST13 2827 330 0 - 05 0.021 6.12 0.02 0.13
RAA12-ST13.5 2049,2828 529 0 - 05 1.3 9.79 1.30 12.73
RAA12-ST14.5 2051,2829 388 0 - 05 0.24 7.19 0.24 1.73
RB010741 2052,2053 221 0 - 05 0.021 4.09 0.02 0.09
RB010761 2092 89 0 - 05 0.021 1.64 0.02 0.03

Totals: -- 24,929 - -- 461.64 -- 118.17
Volume-Weighted Average: 0.26
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POST-REMEDIATION CONDITIONS

TABLE D-3

PARCEL 19-4-201 (SUB-AREA 201A ONLY): 0- TO 1-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

0.5- TO 1-FOOT DEPTH INCREMENT

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\

Thls D1-D4.xls - Table D-3

Page 2 of 3

Polygon PCB Volume Average PCB Average PCB
Area Sample Depth Conc. (cumulative) | Concentration |Conc. TIMES Total

Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot Volume
BHO000557 2665,2979 421 05 - 1 1.83 7.80 1.83 14.28
RAA12-N14 2702,2966 555 05 - 1 0.118 10.29 0.12 1.21
RAA12-NO13 2633,2968 414 05 - 1 0.031 7.67 0.03 0.24
RAA12-NO13.5 2634,2967 711 05 - 1 0.0195 13.16 0.02 0.26
RAA12-NO14 2635 623 05 - 1 0.033 11.53 0.03 0.38
RAA12-NO14.5 2636 644 05 - 1 0.28 11.92 0.28 3.34
RAA12-012 2868,2969 212 05 - 1 0.031 3.93 0.03 0.12
RAA12-012.5 2637,2873 645 05 - 1 0.019 11.94 0.02 0.23
RAA12-013 2674 611 05 - 1 0.023 11.31 0.02 0.26
RAA12-013.5 2638 623 05 - 1 0.0185 11.53 0.02 0.21
RAA12-014 2675 626 05 - 1 0.0175 11.59 0.02 0.20
RAA12-014.5 2639 625 05 - 1 0.046 11.57 0.05 0.53
RAA12-015 2676 566 05 - 1 0.018 10.49 0.02 0.19
RAA12-OP12 2640,2970 379 05 - 1 0.1 7.01 0.10 0.70
RAA12-OP12.5 2641,2971 712 05 - 1 0.019 13.18 0.02 0.25
RAA12-OP13 2642 623 05 - 1 0.021 11.54 0.02 0.24
RAA12-OP13.5 2643 767 05 - 1 0.019 14.21 0.02 0.27
RAA12-OP14 2644 488 05 - 1 0.02 9.05 0.02 0.18
RAA12-OP14.5 2645 648 05 - 1 0.04 12.00 0.04 0.48
RAA12-OP15 2646 419 05 - 1 0.22 7.76 0.22 1.71
RAA12-OP15.5 2647 362 05 - 1 0.02875 6.70 0.03 0.19
RAA12-P12 2972,2973 257 05 - 1 0.0175 4.75 0.02 0.08
RAA12-P13 2672 615 05 - 1 0.14 11.39 0.14 1.59
RAA12-P14 2701 378 05 - 1 0.078 7.00 0.08 0.55
RAA12-P15 2673 195 05 - 1 0.59 3.61 0.59 2.13
RAA12-PQ12.5 2648,2870 705 05 - 1 0.089 13.06 0.09 1.16
RAA12-Q13 2671,2974 266 05 - 1 0.018 4.92 0.02 0.09
RAA12-Q13E 2661 354 05 - 1 0.26 6.56 0.26 1.71
RAA12-QR13 2662,2881 492 05 - 1 0.018 9.10 0.02 0.16
RAA12-R13 2712,2975 214 05 - 1 0.0175 3.95 0.02 0.07
RAA12-R13E 2657 312 05 - 1 0.0185 5.78 0.02 0.11
RAA12-RS13 2658,2883 346 05 - 1 0.021 6.41 0.02 0.13
RAA12-RS13 2658A,2883A 214 05 - 1 0.032 3.97 0.03 0.13
RAA12-RS14 2649 558 05 - 1 0.021 10.33 0.02 0.22
RAA12-RS14.5 2650 397 05 - 1 0.021 7.35 0.02 0.15
RAA12-RS15 2651 522 05 - 1 0.021 9.67 0.02 0.20
RAA12-RS15.5 2659 301 05 - 1 0.021 5.58 0.02 0.12
RAA12-RS15.5 2659A 363 05 - 1 4.2 6.73 4.20 28.26
RAA12-RS16 2660 684 05 - 1 0.32 12.67 0.32 4.06
RAA12-S13 2667,2885 731 05 - 1 0.021 13.54 0.02 0.28
RAA12-S14 2668,2977 794 05 - 1 0.021 14.71 0.02 0.31
RAA12-S14.5 2652 623 05 - 1 0.021 11.54 0.02 0.24
RAA12-S15 2669,2981 815 05 - 1 0.91 15.09 0.91 13.73
RAA12-S15.5 2653,2982 720 05 - 1 0.021 13.33 0.02 0.28
RAA12-S16 2670,2983 721 05 - 1 0.55 13.35 0.55 7.34
RAA12-ST13 2654 459 05 - 1 0.021 8.51 0.02 0.18
RAA12-ST13.5 2655,2976,2978 722 05 - 1 1.3 13.38 1.30 17.39
RAA12-ST14.5 2656,2980 497 05 - 1 0.24 9.20 0.24 221

Totals: - 24,929 -- - 461.65 - 108.36
Volume-Weighted Average: 0.23
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TABLE D-3
POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 0- TO 1-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

SUMMARY: 0- TO 1-FOOT DEPTH INCREMENT

Polygon PCB Volume Average PCB Average PCB
Area Sample Depth Conc. (cumulative) | Concentration |Conc. TIMES Total
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot Volume
Totals: -- 24,929 -- -- 923.29 -- 226.53
Volume-Weighted Average: 0.25

Notes:

1. Polygon ID and area based on information shown on Figures D-1 and D-2.

. Non-detectable PCBs included as one-half the detection limit in calculations and shown in bold.

. For instances where a duplicate sample was available, the average of the samples was included in table.

. All calculations and rounding are performed by the computer software. Therefore, certain quantities in above table are displayed as rounded numbers for table clarity.

. Shaded numbers in bold and italics represent the placement of clean backfill material following the performance of the proposed remediation. The backfill concentration

[ I NI N

corresponds to the average PCB concentration as presented in the CD Sites Backfill Data Set.

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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TABLE D-4

POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

1- TO 2-FOOT DEPTH INCREMENT

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 373 1,202 1 - 2 0.021 44.50 0.02 0.93
LSSC-31 364 172 1 - 2 2.9 6.38 2.90 18.50
RAA12-N14 392 1,431 1 - 2 0.124 53.00 0.12 6.57
RAA12-012 479 857 1 - 2 0.16 31.76 0.16 5.08
RAA12-013 360 2,585 1 - 2 0.018 95.75 0.02 1.72
RAA12-014 361 2,202 1 - 2 0.0185 81.56 0.02 1.51
RAA12-015 362 1,252 1 - 2 0.209 46.38 0.21 9.69
RAA12-P12 480 776 1 - 2 0.019 28.75 0.02 0.55
RAA12-P13 358 1,571 1 - 2 0.12 58.17 0.12 6.98
RAA12-P14 391 1,273 1 - 2 0.17 47.15 0.17 8.01
RAA12-P15 359 1,119 1 - 2 0.65 41.46 0.65 26.95
RAA12-Q13 357 1,145 1 - 2 0.86 42.39 0.86 36.46
RAA12-R13 356 1,042 1 - 2 2.06 38.58 2.06 79.47
RAA12-S13 352 1,536 1 - 2 0.021 56.91 0.02 1.20
RAA12-S14 353 1,922 1 - 2 0.021 71.17 0.02 1.49
RAA12-S15 354 2,390 1 - 2 0.021 88.54 0.02 1.86
RAA12-S16 355 1,937 1 - 2 1.96 71.73 1.96 140.60
RB010741 425 517 1 - 15 0.021 19.13 0.02 0.40
Totals: - 24,929 - - 923.31 -- 347.99
Volume-Weighted Average: 0.38
2-TO 3-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) | Concentration | Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH000557 366 1,202 2 - 3 0.021 44.51 0.02 0.93
LSSC-31 357 172 2 - 3 2.9 6.38 2.90 18.50
RAA12-N14 379 1,431 2 - 3 0.124 53.00 0.12 6.57
RAA12-012 463 858 2 - 3 0.16 31.76 0.16 5.08
RAA12-013 353 2,585 2 - 3 0.018 95.75 0.02 1.72
RAA12-014 354 2,202 2 - 3 0.0185 81.56 0.02 1.51
RAA12-015 355 1,252 2 - 3 0.209 46.38 0.21 9.69
RAA12-P12 464 776 2 - 3 0.019 28.75 0.02 0.55
RAA12-P13 351 1,571 2 - 3 0.12 58.17 0.12 6.98
RAA12-P14 378 1,273 2 - 3 0.17 47.14 0.17 8.01
RAA12-P15 352 1,119 2 - 3 0.65 41.46 0.65 26.95
RAA12-Q13 350 1,145 2 - 3 0.86 42.40 0.86 36.46
RAA12-R13 349 1,041 2 - 3 2.06 38.57 2.06 79.46
RAA12-S13 345 1,536 2 - 3 0.021 56.91 0.02 1.20
RAA12-S14 346 1,922 2 - 3 0.021 71.17 0.02 1.49
RAA12-S15 347 2,390 2 - 3 0.021 88.53 0.02 1.86
RAA12-S16 348 1,937 2 - 3 1.96 71.73 1.96 140.60
RB010741 415 517 2 - 25 0.021 19.13 0.02 0.40
Totals: - 24,929 - - 923.31 -- 347.98
Volume-Weighted Average: 0.38
V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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TABLE D-4
POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

3- TO 4-FOOT DEPTH INCREMENT

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 338 1,254 3 - 4 0.021 46.44 0.02 0.98
LSSC-31 332 172 3 - 4 11.3 6.38 11.30 72.10
RAA12-N14 350A 1,431 3 - 4 0.0195 53.00 0.02 1.03
RAA12-012 431 858 3 - 4 53 31.76 5.30 168.32
RAA12-013 328 2,585 3 - 4 0.041 95.75 0.04 3.93
RAA12-014 329 2,202 3 - 4 0.113 81.56 0.11 9.22
RAA12-015 330 1,252 3 - 4 0.0215 46.38 0.02 1.00
RAA12-P12 432 776 3 - 4 1.96 28.75 1.96 56.34
RAA12-P13 326 1,571 3 - 4 0.157 58.17 0.16 9.13
RAA12-P14 349 1,273 3 - 4 0.028 47.14 0.03 1.32
RAA12-P15 327 1,119 3 - 4 0.33 41.46 0.33 13.68
RAA12-Q13 325 1,145 3 - 4 4.0 42.40 4.00 169.58
RAA12-R13 324 1,041 3 - 4 4.6 38.57 4.60 177.44
RAA12-S13 321 1,536 3 - 4 19.4 56.91 19.40 1,103.97
RAA12-S14 322 2,001 3 - 4 11.5 74.11 11.50 852.26
RAA12-S15 323 2,776 3 - 4 0.021 102.80 0.02 2.16
RAA12-S16 366 1,937 3 - 4 22.3 71.73 22.30 1,599.67
Totals: - 24,929 - - 923.31 -- 4,242.14
Volume-Weighted Average: 4.59

4- TO 5-FOOT DEPTH INCREMENT

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 340 1,254 4 - 5 0.021 46.44 0.02 0.98
LSSC-31 333 172 4 - 5 11.3 6.38 11.30 72.10
RAA12-N14 358 1,431 4 - 5 0.0195 53.00 0.02 1.03
RAA12-012 431 858 4 - 5 5.3 31.76 5.30 168.32
RAA12-013 329 2,585 4 - 5 0.041 95.75 0.04 3.93
RAA12-014 330 2,202 4 - 5 0.113 81.56 0.11 9.22
RAA12-015 331 1,252 4 - 5 0.0215 46.38 0.02 1.00
RAA12-P12 432 776 4 - 5 1.96 28.75 1.96 56.34
RAA12-P13 327 1,571 4 - 5 0.157 58.17 0.16 9.13
RAA12-P14 357 1,273 4 - 5 0.028 47.14 0.03 1.32
RAA12-P15 328 1,119 4 - 5 0.33 41.46 0.33 13.68
RAA12-Q13 326 1,145 4 - 5 4.0 42.40 4.00 169.58
RAA12-R13 325 1,041 4 - 5 4.6 38.57 4.60 177.44
RAA12-S13 321 1,536 4 - 5 19.4 56.91 19.40 1,103.97
RAA12-S14 322 2,001 4 - 5 11.5 74.11 11.50 852.26
RAA12-S15 323 2,776 4 - 5 0.021 102.80 0.02 2.16
RAA12-S16 324 1,937 4 - 5 22.3 71.73 22.30 1,599.67
Totals: - 24,929 - - 923.31 -- 4,242.14
Volume-Weighted Average: 4.59
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TABLE D-4
POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

5- TO 6-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 340 1,254 5 - 6 0.021 46.44 0.02 0.98
LSSC-31 333 172 5 - 6 11.3 6.38 11.30 72.10
RAA12-N14 358 1,431 5 - 6 0.0195 53.00 0.02 1.03
RAA12-012 431 858 5 - 6 5.3 31.76 5.30 168.32
RAA12-013 329 2,585 5 - 6 0.041 95.75 0.04 3.93
RAA12-014 330 2,202 5 - 6 0.113 81.56 0.11 9.22
RAA12-015 331 1,252 5 - 6 0.0215 46.38 0.02 1.00
RAA12-P12 432 776 5 - 6 1.96 28.75 1.96 56.34
RAA12-P13 327 1,571 5 - 6 0.157 58.17 0.16 9.13
RAA12-P14 357 1,273 5 - 6 0.028 47.14 0.03 1.32
RAA12-P15 328 1,119 5 - 6 0.33 41.46 0.33 13.68
RAA12-Q13 326 1,145 5 - 6 4.0 42.40 4.00 169.58
RAA12-R13 325 1,041 5 - 6 4.6 38.57 4.60 177.44
RAA12-S13 321 1,536 5 - 6 19.4 56.91 19.40 1,103.97
RAA12-S14 322 2,001 5 - 6 11.5 74.11 11.50 852.26
RAA12-S15 323 2,776 5 - 6 42 102.80 42.00 4,317.54
RAA12-S16 324 1,937 5 - 6 22.3 71.73 22.30 1,599.67
Totals: -- 24,929 -- -- 923.31 -- 8,557.52
Volume-Weighted Average: 9.27
6- TO 8-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH000557 347 1,254 6 - 8 13.2 92.88 13.20 1,225.97
LSSC-31 343A 172 6 - 8 2.4 12.76 2.40 30.63
RAA12-N14 361A 1,431 6 - 8 0.021 106.01 0.02 2.23
RAA12-012 428 858 6 - 8 0.030 63.52 0.03 1.91
RAA12-013 339 2,585 6 - 8 0.0235 191.50 0.02 450
RAA12-014 340 2,202 6 - 8 0.030 163.13 0.03 4.89
RAA12-015 341 1,252 6 - 8 0.0245 92.76 0.02 2.27
RAA12-P12 429 776 6 - 8 0.0245 57.49 0.02 1.41
RAA12-P13 337 1,571 6 - 8 0.52 116.35 0.52 60.50
RAA12-P14 360 1,273 6 - 8 0.025 94.28 0.03 2.36
RAA12-P15 338 1,119 6 - 8 0.0215 82.92 0.02 1.78
RAA12-Q13 336 1,145 6 - 8 0.37 84.79 0.37 31.37
RAA12-R13 335 1,041 6 - 8 2.21 77.15 221 170.50
RAA12-S13 331 1,536 6 - 8 5.07 113.81 5.07 577.03
RAA12-S14 332 2,001 6 - 8 0.10 148.22 0.10 14.82
RAA12-S15 333 2,776 6 - 8 6.32 205.60 6.32 1,299.37
RAA12-S16 334 1,937 6 - 8 0.014 143.47 0.01 2.01
Totals: - 24,929 - - 1,846.62 -- 3,433.54
Volume-Weighted Average: 1.86
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TABLE D-4

POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

8- TO 10-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BH000557 340 1,254 8 - 10 13.2 92.88 13.20 1,225.97
LSSC-31 333A 172 8 - 10 2.4 12.76 2.40 30.63
RAA12-N14 354 1,431 8 - 10 0.021 106.01 0.02 2.23
RAA12-012 431 858 8 - 10 0.030 63.52 0.03 1.91
RAA12-013 329 2,585 8 - 10 0.0235 191.50 0.02 4.50
RAA12-014 330 2,202 8 - 10 0.030 163.13 0.03 4.89
RAA12-015 331 1,252 8 - 10 0.0245 92.76 0.02 2.27
RAA12-P12 432 776 8 - 10 0.0245 57.49 0.02 1.41
RAA12-P13 327 1,571 8 - 10 0.52 116.35 0.52 60.50
RAA12-P14 353 1,273 8 - 10 0.025 94.28 0.03 2.36
RAA12-P15 328 1,119 8 - 10 0.0215 82.92 0.02 1.78
RAA12-Q13 326 1,145 8 - 10 0.37 84.79 0.37 31.37
RAA12-R13 325 1,041 8 - 10 2.21 77.15 2.21 170.50
RAA12-S13 321 1,536 8 - 10 5.07 113.81 5.07 577.03
RAA12-S14 322 2,001 8 - 10 0.10 148.22 0.10 14.82
RAA12-S15 323 2,776 8 - 10 6.32 205.60 6.32 1,299.37
RAA12-S16 324 1,937 8 - 10 0.014 143.47 0.01 2.01
Totals: - 24,929 - - 1,846.62 -- 3,433.54
Volume-Weighted Average: 1.86
10- TO 12-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 340 1,254 10 - 12 0.957 92.88 0.96 88.88
LSSC-31 333A 172 0 - 12 0.022 12.76 0.02 0.28
RAA12-N14 357 1,431 10 - 12 0.0215 106.01 0.02 2.28
RAA12-012 431 858 10 - 12 0.023 63.52 0.02 1.46
RAA12-013 329 2,585 10 - 12 0.024 191.50 0.02 4.60
RAA12-014 330 2,202 10 - 12 0.0205 163.13 0.02 3.34
RAA12-015 331 1,252 10 - 12 0.02075 92.76 0.02 1.92
RAA12-P12 432 776 10 - 12 0.033 57.49 0.03 1.90
RAA12-P13 327 1,571 10 - 12 0.0315 116.35 0.03 3.66
RAA12-P14 356 1,273 10 - 12 0.0355 94.28 0.04 3.35
RAA12-P15 328 1,119 10 - 12 0.0205 82.92 0.02 1.70
RAA12-Q13 326 1,145 10 - 12 0.0205 84.79 0.02 1.74
RAA12-R13 325 1,041 10 - 12 0.045 77.15 0.05 3.47
RAA12-S13 321 1,536 10 - 12 0.021 113.81 0.02 2.39
RAA12-S14 322 2,001 10 - 12 0.51 148.22 0.51 75.59
RAA12-S15 323 2,776 10 - 12 0.04 205.60 0.04 8.22
RAA12-S16 324 1,937 10 - 12 | 0.0195 143.47 0.02 2.80
Totals: - 24,929 - - 1,846.62 - 207.59
Volume-Weighted Average: 0.11
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TABLE D-4

POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

12- TO 14-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\

Thls D1-D4.xls - Table D-4

Page 5 of 6

Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 371 1,254 12 - 14 0.957 92.88 0.96 88.88
LSSC-31 328A 172 12 - 14 0.022 12.76 0.02 0.28
RAA12-N14 348 1,431 12 - 14 0.0215 106.01 0.02 2.28
RAA12-012 431 858 12 - 14 0.023 63.52 0.02 1.46
RAA12-013 369 2,585 12 - 14 0.024 191.50 0.02 4.60
RAA12-014 325 2,202 12 - 14 0.0205 163.13 0.02 3.34
RAA12-015 326 1,252 12 - 14 | 0.02075 92.76 0.02 1.92
RAA12-P12 432 776 12 - 14 0.033 57.49 0.03 1.90
RAA12-P13 368 1,571 12 - 14 0.0315 116.35 0.03 3.66
RAA12-P14 347 1,273 12 - 14 0.0355 94.28 0.04 3.35
RAA12-P15 324 1,119 12 - 14 0.0205 82.92 0.02 1.70
RAA12-Q13 367 1,145 12 - 14 0.0205 84.79 0.02 1.74
RAA12-R13 366 1,041 12 - 14 0.045 77.15 0.05 3.47
RAA12-S13 365 1,536 12 - 14 0.021 113.81 0.02 2.39
RAA12-S14 321 2,001 12 - 14 0.51 148.22 0.51 75.59
RAA12-S15 322 2,776 12 - 14 0.04 205.60 0.04 8.22
RAA12-S16 323 1,937 12 - 14 | 0.0195 143.47 0.02 2.80
Totals: - 24,929 - - 1,846.62 -- 207.59
Volume-Weighted Average: 0.11
14- TO 15-FOOT DEPTH INCREMENT
Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
BHO000557 354 1,254 14 - 15 0.957 46.44 0.96 44.44
LSSC-31 359A 172 14 - 15 0.022 6.38 0.02 0.14
RAA12-N14 339 1,431 14 - 15 0.0215 53.00 0.02 1.14
RAA12-012 431 858 14 - 15 0.023 31.76 0.02 0.73
RAA12-013 363 2,585 14 - 15 0.024 95.75 0.02 2.30
RAA12-014 362 2,202 14 - 15 0.0205 81.56 0.02 1.67
RAA12-015 361 1,252 14 - 15 0.02075 46.38 0.02 0.96
RAA12-P12 432 776 14 - 15 0.033 28.75 0.03 0.95
RAA12-P13 365 1,571 14 - 15 0.0315 58.17 0.03 1.83
RAA12-P14 340 1,273 14 - 15 0.0355 47.14 0.04 1.67
RAA12-P15 364 1,119 14 - 15 0.0205 41.46 0.02 0.85
RAA12-Q13 366 1,145 14 - 15 0.0205 42.40 0.02 0.87
RAA12-R13 367 1,041 14 - 15 0.045 38.57 0.05 1.74
RAA12-S13 370 1,536 14 - 15 0.021 56.91 0.02 1.20
RAA12-S14 369 2,001 14 - 15 0.51 74.11 0.51 37.80
RAA12-S15 368 2,776 14 - 15 0.04 102.80 0.04 4.11
RAA12-S16 374 1,937 14 - 15 [ 0.0195 7173 0.02 1.40
Totals: - 24,929 - - 923.31 - 103.80
Volume-Weighted Average: 0.11
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TABLE D-4
POST-REMEDIATION CONDITIONS
PARCEL 19-4-201 (SUB-AREA 201A ONLY): 1- TO 15-FOOT DEPTH INCREMENT

ADDENDUM TO CONCEPTUAL RD/RA WORK PLAN FOR THE LYMAN STREET AREA
GENERAL ELECTRIC COMPANY - PITTSFIELD, MASSACHUSETTS

SUMMARY: 1- TO 15-FOOT DEPTH INCREMENT

Notes:

[iN

g M W N

. Polygon ID and area based on information shown on Figures D-3 through D-12.

. Non-detectable PCBs included as one-half the detection limit in calculations and shown in bold.
. For instances where a duplicate sample was available, the average of the samples was included in table.
. All calculations and rounding are performed by the computer software. Therefore, certain quantities in above table are displayed as rounded numbers for table clarity.

corresponds to the average PCB concentration as presented in the CD Sites Backfill Data Set.

V:\GE_Pittsfield_CD_Lyman_St\Reports and Presentations\SIP\34662196 Atta F\
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Polygon PCB Volume Average PCB
Area Sample Depth Conc. (cumulative) Concentration Average PCB Conc.
Sample ID(s) Polygon ID (sq. ft.) (ft.) (ppm) (cy) Per Foot TIMES Total Volume
Totals: - 24,929 - - 12,926.35 -- 25,123.82
Volume-Weighted Average: 1.94

. Shaded numbers in bold and italics represent the placement of clean backfill material following the performance of the proposed remediation. The backfill concentration

6/16/2006
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