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Personnel assigned to this project will need to be familiar with the possible hazards
involved, the safety procedures, and other information outlined in this plan. Prior to the
commencement of work, the Project Manager/Site Safety and Health Officer will discuss
additional procedures to be implemented, addressing any other site-specific conditions
that may arise. All on-site personnel from Battelle and all subcontractors must sign the
Plan Acknowledgement Form found in Attachment 3.



FIGURES

Figure 1. Site LOCALION IMAP ...eoieiiieiiic et et e st e s e e s te e be e beesteestaesnaeeneeeneeeneens 4

Figure 2. Site Location and Hospital Route Map to Huntington Memorial Hospital ...............c.ccoccvenene. 15

Figure 3. Site Location and Hospital Route Map to Verdugo Hills Hospital .............ccccoviiiiiiiicncne 16
TABLES

LI o] C I R o (T A @0 Lo ] OSSR 7

Table 2. Emergency Notification/COntact LSt ...........cceiviiriiiiiiiiieiceeese s 14

Table 3. Task Specific Personal Protective EQUIPMENT ...........cooiiiiiriiieisisesese s 17



ACRONYMS AND ABBREVIATIONS

AED Automated External Defibrillator

AHA Activity Hazard Analysis

APP Accident Prevention Plan

Caltech California Institute of Technology

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
COR Contracting Officer’s Representative

CPR Cardiopulmonary Resuscitation

EMR Experience Modification Rate

GAC granular activated carbon

GFCI ground fault circuit interrupter

HAZWOPER Hazardous Waste Operations and Emergency Response

JPL Jet Propulsion Laboratory

MHTS Monk Hill Treatment System

MSDS Material Safety Data Sheets

NASA National Aeronautics and Space Administration
NPL National Priorities List

OSHA Occupational Safety and Health Administration
ou operable unit

PPE Personal Protective Equipment

RD/RA Remedial Design/Remedial Action

RPM Remedial Project Manager

SHER Safety, Health and Emergency Response
SSHO Site Safety and Health Officer

SSHP Site Safety and Health Plan

USACE U.S. Army Corps of Engineers

VvOC volatile organic compound



Section 1.0. APPROVAL PAGE
FINAL
ACCIDENT PREVENTION PLAN

for

OPERABLE UNIT 3 MONK HILL TREATMENT SYSTEM

AT THE NASA JPL FACILITY
PASADENA, CALIFORNIA

Contract No. G005862

Battelle
Plan Preparation: (619) 574-4827
David Conner, Principal Research
Scientist
Battelle
Plan Approval: (614) 424-7723
Keith Fields, Project Manager
Battelle
Plan Concurrence: (614) 424-4302

Bernard Himmelsbach, CIH
Battelle Safety and Health Representative



Section 2.0: BACKGROUND INFORMATION
(EM 385-1-1, Appendix A, Section 2)

The following provides information regarding the contractor, contract information and
project activities:

Contractor: Battelle
Contract Number: G005862

Project Name: Operable Unit 3 Monk Hill Treatment System at the NASA JPL Facility
Pasadena, California

Brief Project Description: Monk Hill Treatment System (MHTS) is adjacent to the Jet
Propulsion Laboratory (JPL), which is located in Los Angeles County, California. JPL adjoins the
incorporated cities of La Cafiada-Flintridge and Pasadena, and is bordered on the east by the
unincorporated community of Altadena. A National Aeronautics and Space Administration (NASA)-
owned facility, JPL encompasses approximately 176 acres of land and more than 150 buildings and other
structures. Of the JPL facility’s 176 acres, approximately 156 acres are federally owned. The remaining
land is leased for parking from the City of Pasadena and the Flintridge Riding Club. Development at JPL
is primarily located on the southern half, in two regions: an early-developed northeastern area and a later
developed southwestern area. Figure 1 shows the location and boundaries of the JPL facility. The facility
is bordered by the San Gabriel Mountains to the north, an equestrian club and Fire Station to the
southwest, residential neighborhoods to the west, and the Arroyo Seco wash to the east and southeast.
JPL is located in the Monk Hill Subarea of the Raymond Basin, which serves as a source of drinking
water for several communities in the area.

The JPL is a Federally Funded Research and Development Center in Pasadena, California,
currently operated under contract by the California Institute of Technology (Caltech) for the NASA.
NASA has been investigating and taking actions to clean up the groundwater associated with historic
practices since the mid-1980s. In 1992, JPL was placed on the National Priorities List (NPL) of sites
governed by the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA).
The JPL facility has been divided into three Operable Units (OUs). OU-1 is on-facility groundwater at
JPL; OU-2 is on-facility vadose zone soil at JPL; and OU-3 is off-facility groundwater adjacent to the JPL

property.

This Accident Prevention Plan (APP) has been prepared to implement the construction
activities associated with the liquid-phase granular activated carbon (GAC) system to remove volatile
organic compounds (VOCs), the ion exchange system to remove perchlorate, and the evaluation, repair,
and rehabilitation of four municipal production wells at MHTS in Pasadena, California, as set forth in the
Remedial Design/Remedial Action (RD/RA) Work Plan (Battelle, 2008).

The primary objectives of this project are:

e Landscaping Phase |
o Utility Location
o lIrrigation installation
0 Shrub and Tree Planting



Mobilization Demobilization
o Mobilization and Demobilization
o Utility Location

Construction Efforts

Site Grading and Excavation

Concrete Pad Installation

Underground Pipeline Installation
Electrical Systems Installation
Installation of lon Exchange, GAC Units, and Miscellaneous Piping
Pipe Cutting and Fitting

Driveway and Access Road Construction
Street Improvements and Landscaping
Media Loading

Concrete Forming

OO0OO0OO0OOOOO0OO0OO

Well Evaluation and Rehabilitation

o0 Installation of temporary treatment system
0 Pump Removal, Storage, and Disposal

o Initial Well and Pump Inspection

0 Well Rehabilitation and Development

Landscaping
o Planting
o Excavation/Grading

Waste Management
o Soil and Water Removal
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Contractor Accident Experience: Battelle has performed numerous remedial projects and
has an excellent accident prevention record, as shown in the attached Occupational Safety and Health
Administration (OSHA) 300A forms (Attachment 5). Battelle has an Experience Modification Rate
(EMR) factor of 0.98, 1.10, 1.04 and 0.79 for 2005, 2006, 2007, 2008, respectively. These rates are
similar to the national average of 1.0 for all companies performing similar types of work. The Battelle
team will work to prevent accidents during this project by following Battelle Policy, this APP, and the
U.S. Army Corps of Engineers (USACE) Manual, EM 385-1-1 (USACE, 2003).



Section 3.0: STATEMENT OF SAFETY AND HEALTH POLICY

Battelle’s Safety, Health and Emergency Response (SHER) Department develops,
implements, and manages Battelle industrial hygiene, industrial safety, and emergency management
programs that are fully integrated with Battelle operational requirements and provide the services and
support necessary to maintain compliance with corporate policies and procedures, as well as applicable
regulations and industry standards and policies. The SHER staff members work with researchers to assist
them with health and safety compliance. The ultimate responsibility and accountability for compliance
and staff safety falls upon Battelle department managers and the staff members themselves.

Battelle is committed to establishing and maintaining an accident-, injury- and occupational
illness-free environment. Battelle Corporate Policy, Environmental, Safety and Health Program states,
“Battelle values human life above all else and strives to provide a workplace free of occupational injuries
and illnesses. Battelle values the environment and protects it, the public and future generations from
unacceptable risks resulting from its operations.” ALL staff must plan and conduct their work in a
responsible manner to create and maintain a safe and healthy environment in Battelle facilities and
projects. The purpose of this program is to describe the operational framework and guidelines in
addressing safety and health issues within Battelle.

A copy of Battelle’s Health and Safety programs and procedures pertinent to the scope of this
field effort can be accessed in Attachment 4 of this APP.



Section 4.0: RESPONSIBILITIES AND LINES OF AUTHORITY

Throughout this project, definitive roles and responsibilities will be given to individual
Battelle staff members. Table 1 provides the name and title of the staff members involved with this
project. Mr. Bernard Himmelsbach has responsibility for Battelle Safety, Health and Emergency
Response, including authority for final approval of all projects completed within this group. The Battelle
Safety, Health and Emergency Response Manager will be consulted as needed during the project and will
have final authority in matters relating to health and safety when in question. All site personnel will be
briefed and encouraged to report any health and safety violations they observe. Mr. Keith Fields, the
Project Manger, has the overall responsibility of health and safety on this project. He will be assisted by
Mr. David Conner, the Site Safety Health Officer (SSHO), and Mr. Ben Headington, Mr. Derek Payne,
and Mr. Scott Lowe (alternate SSHOs). The SSHO is responsible for day-to-day safety and health,
ensuring compliance with this APP, providing daily safety briefings, performing daily inspections, noise
monitoring, and changes in personal protective equipment (PPE) levels after consultation with the
appropriate SHER representative. The SSHO will report all safety violations to the Project Manager.
Employees cited for health and safety violations will be counseled or dismissed from the site.



Table 1. Project Contact List

Title

Name and Contact Information

Environmental Program Manager

Steve Slaten

JPL NASA Managment Office
4800 Oak Grove Drive
Pasadena, CA 91109-8099
(818) 393-6683
sslaten@nmao.jpl.nasa.gov

Battelle Project Manager

Keith Fields

Battelle

505 King Avenue
Columbus, OH 43201
(614) 424-7723
fieldsk@battelle.org

Battelle Field Team Leader/Onsite Health and

Safety Officer

David Conner

Battelle

3990 Old Town Ave, Suite C205
San Diego, CA 92110-2933
(619) 574-4827
connerd@battelle.org

Battelle Field Team Leader/Onsite Health and

Safety Officer (alternate)

Ben Headington

Battelle

505 King Ave.
Columbus, OH 43201
(614) 424-5489
headingtonb@battelle.org

Battelle Field Team Leader/Onsite Health and

Safety Officer (alternate)

Derek Payne

Battelle

3990 Old Town Ave, Suite C205
San Diego, CA 92110

(619) 574-4822
payned@battelle.org

Battelle Field Team Leader/Onsite Health and

Safety Officer (alternate)

Scott Lowe

Battelle

3990 Old Town Ave, Suite C205
San Diego, CA 92110

(619) 574-4821
lowes@battelle.org

Battelle Project Health and Safety Officer

Bernard Himmelsbach
Battelle

505 King Avenue
Columbus, OH 43201
(614) 424-4302

Mobile: (614) 348-3408
himmelsh@battelle.org




Section 5.0: SUBCONTRACTORS AND SUPPLIERS

Battelle’s subcontractors for this Task Order will be:

e RC Foster Corporation, general engineering contractor
o Hunter Electric Services, electrical controls
0 Regan Paving Inc., asphalt paving and frinding
0 MSL Development, masonry work
0 Murphy Building Corporation, parkline metal building

e Layne Christensen Company, Well Rehabilitation
0 Welenco, downhole geophysics

e Sam Serpa LLC, general construction support
Southwest Geophysics, utility survey
e Calgon International, tank and filtration supplier

All subcontractors and suppliers will be provided with a copy of this APP. Subcontractors
will review the plan with their employees and each individual will be expected to sign the APP
acknowledgement sheet provided in Attachment 3, certifying that they have read, understand, and will
comply with the requirements of this plan. Subcontractor personnel are expected to attend all daily health
and safety briefings while working on the site. Battelle requires its subcontractors to work in a
responsible and safe manner. Subcontractors for this project will be required to adhere to applicable
requirements set forth in the USACE Safety and Health Requirements Manual, EM 385-1-1 (USACE,
2003).



Section 6.0: TRAINING

The following applicable subject matter will be discussed with project team members during
the project safety indoctrination training, which will be held prior to commencing site activities:

Emergency response/notification/procedures (contained in the Site Safety and
Health Plan [SSHP]; Attachment 1 of this APP).

Personal protective equipment

First aid/cardiopulmonary resuscitation (CPR) procedures
Fire extinguisher use

Communications

Adverse weather, evacuation and personnel rally points (contained in the Site
Safety and Health Plan [SSHP]; Attachment 1 of this APP).

Material Safety Data Sheets (MSDSs) (See Attachment 6), Hazard
Communications

The following mandatory training and/or certifications applicable to this project will be
available for those involved or assigned to those activities:

First Aid/CPR certificates and blood-borne pathogen training for the two on-site
personnel requiring first aid/CPR training. Training will be in accordance with
requirements of the American Red Cross, First Aid/CPR Program.

Documented hazard communication for all project personnel. Training will meet
the requirements outlined in the Battelle Chemical Safety Information Program
SIH-PP-005 or the individual subcontractors’ health and safety programs.

OSHA 40-hour Hazardous Waste Operations and Emergency Response
(HAZWOPER) for all personnel conducting work on this site.

OSHA 8-hour Site Supervisor for person in charge of daily operations.
OSHA 10-hour Construction Safety training for SSHO and alternates.

All site personnel will be briefed on the site Emergency Procedures provided in Section 7.0
of the SSHP provided as Attachment 1 to this document. Site personnel will be briefed on roles and
responsibilities during an emergency, notification of emergency responders, potential emergency
situations, rally points, and the location(s) of emergency equipment.

All prime and subcontract personnel will attend daily safety meetings to discuss the
upcoming day’s events, by the project manager or site safety officer as required, health and safety issues
and to review Activity Hazard Analyses (AHASs). Minutes will be recorded for all health and safety
meetings and will include, at a minimum, a record of who attended, duration of the meeting, and topics
discussed. Documentation will be kept onsite.



Section 7.0: SAFETY AND HEALTH INSPECTIONS

Daily safety and health inspections will be performed by the SSHO or qualified designee in
accordance with EM 385-1-1, Section 01.A.12 (USACE, 2003). All inspections will be thoroughly
documented using the Daily Safety Inspection Form provided in Attachment 3. The results will be filed
on site or forwarded to the Project Manager should any items requiring corrective action be discovered.
These inspections will cover general site hazards, such as the presence and condition of safety supplies,
housekeeping and slip/trip/fall hazard potentials. All identified deficiencies will be corrected at the time
of identification and before work resumes.
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Section 8.0: SAFETY AND HEALTH EXPECTATIONS, INCENTIVE
PROGRAM, AND COMPLIANCE
(EM 385-1-1, APPENDIX A, SECTION 8)

Battelle’s written safety program goals are to maintain a safe work environment that
promotes the following:

e Reducing the risk of injury, illness, and loss of life to employees.

e Maintaining compliance with federal, state and other applicable safety
regulations, and minimizing employees’ work exposure to potential physical,
chemical, biological, and radiological hazards.

Battelle does not currently have a safety incentive program nor do its subcontractors.

Battelle is committed to providing a safe workplace for its employees. This Plan and the
Company’s Safety and Health Program have been developed to ensure that its employees’ risk of injury is
minimized and to ensure their quality of life. Battelle expects all employees to fully comply with all
established health and safety policies and to immediately notify their supervisor if they notice a health or
safety hazard or someone not complying with established procedures. Violators of the Safety and Health
Policies will be disciplined and may be dismissed. Disciplinary action will follow the policy outline in
Battelle’s Operating Guide 135-3 Disciplinary Action-General Safety Inspection and Disciplinary Action
for Violators.

Health and safety is everyone’s responsibility. Each Battelle project supervisor has been
entrusted with the responsibility of ensuring that the policies and procedures outlined in Battelle’s Health
and Safety Program and this APP are followed. Each supervisor is to be held responsible for the health
and safety of those he or she supervises.
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Section 9.0: ACCIDENT REPORTING

Battelle will complete the “USACE Contractor Monthly Summary Record of Injuries/IlIness
and Work Hour Exposure” (for prime and its subcontractors) on the attached form (Attachment 3) and
forward the completed form to the Contracting Officer’s Representative (COR) no later than close of
business on the 10" calendar day of the following month. The method of transmission by the prime
contractor to the COR shall be electronically. A guide to completing the form is also provided in
Attachment 3.

All reportable incidents, OSHA recordable incidents, lost time injuries, injuries requiring
medical attention, fires, accidents involving the public, and property damage exceeding $2,000.00 will be
investigated by the SSHO and Project Manager as well as the applicable Battelle Safety and Health
Representative in accordance with Battelle’s Accident/Incident Reporting and Investigation Procedure
SIH-GP-025. In addition to the internal investigation, a verbal report will be made to the NASA
Environmental Program Manager within 24 hours and a written report of the accident/incident will be
submitted on ENG Form 3394, Accident Investigation Form (Attachment 3), within five working days of
the incident.

Fatalities will be reported immediately to the NASA Environmental Program Manager.
Fatalities and serious accident scenes will not be disturbed until NASA has convened and completed its
internal Board of Investigation and then instructed Battelle that it is satisfactory to resume activities.

12
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Section 10.0: MEDICAL SUPPORT

In the case of minor injuries, Mr. Conner, Mr. Headington, Mr. Payne, and Mr. Lowe have
been trained in First Aid, CPR (including the automated external defibrillator [AED]), and bloodborne
pathogens and will provide immediate on-site care. For serious injuries, call 911 and request emergency
medical assistance. Seriously injured persons should not be moved, unless they are in immediate danger.
Table 2 contains emergency phone numbers. Figure 2 is a map, along with written directions, to the
Huntington Memorial Hospital, which is the nearest emergency care provider for the sites. Figure 3isa
map for Verdugo Hills Hospital, which is the alternate emergency care provider.

13



Table 2. Emergency Notification/Contact List

Emergency Services

Ambulance

Fire Department

Highway Patrol

Police

Poison Control Center

Dept. of Environmental Health Services

National Response Center, Toxic Chemicals and Oil Spills

NASA-JPL Security Fire/Medical Service (on-site telephones only)

NASA Security and Safety Officer

NASA Points of Contact

Steve Slaten, Environmental Program Manager

Medical Centers

Huntington Memorial Hospital
100 W California Blvd.
Pasadena, CA 91105-3010

Emergency Room

Verdugo Hills Hospital
1812 Verdugo Blvd
Glendale, CA 91208-1407

Emergency Room

Regulatory Agencies

U.S. EPA, Region 9 Environmental Emergencies
California EPA Emergency Response
After Hours:

Battelle Personnel

Keith Fields, Project Manager
Bernard Himmelsbach, CIH
David Conner, SHSO

Ben Headington, Alternate SHSO
Derek Payne, Alternate SHSO

Scott Lowe, Alternate SHSO

14

911
911
911
911
(800) 222-1222
(800) 258-6942
(800) 424-8802
3-3333
(818) 354-6053

Office: (818) 393-6683

(626) 397-5000

(626) 397-5112

(818) 790-7100

(818) 952-2222

(415) 947-4400
(916) 323-3600
(800) 852-7550

Office: (614) 424-7406
Mobile: (614) 378-9188
Office: (614) 424-4302
Mobile: (614) 348-3408
Office: (619) 574-4827
Mobile: (619) 726-7311
Office: (614) 424-5489
Mobile: (614) 348-8939
Office: (619) 574-4822
Mobile: (619) 427-8013
Office: (619) 574-4821
Mobile: (619) 571-8208



DIRECTIONS TO HUNTINGTON MEMORIAL HOSPITAL ( 4.4 miles):

e Exit MHTS main gate on Windsor Ave and proceed 0.75 mi toward Kent St, which
becomes N. Arroyo Blvd.

Proceed 1.94 miles, turn left onto 1-210 San Bernardino Fwy.

Exit Del Mar Blvd/California Blvd., 1.48 miles

Turn Left on W. California Blvd., 0.18 miles

Arrive at 100 W. California Blvd., hospital entrance.
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Figure 2. Site Location and Hospital Route Map to Huntington Memorial Hospital
(shown as “B”) from MHTS (shown as “A”)
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DIRECTIONS TO VERDUGO HILLS HOSPITAL (4.5 miles):

Exit MHTS main gate on Windsore Ave. and proceed 0.72 miles south toward Kent Ave.

[ )
e Turn Right onto 1-210 W toward San Fernando, 2.29 miles
o Exit the Angeles Crest Hwy/La Canada Flintridge, 0.36 miles
e Turn Left on Angeles Crest Hwy (CA-2), 0.2 miles
e Turn Right onto Foothill Blvd., 0.28 miles
e Turn Left onto Verdugo Blvd., 0.64 miles
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Figure 3. Site Location and Hospital Route Map to Verdugo Hills Hospital
(shown as ""B"") from MHTS (shown as "A")
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Section 11.0: PERSONAL PROTECTIVE EQUIPMENT

A hazard assessment of each of the anticipated tasks during the field effort has been
performed. A list of the tasks and the necessary PPE are provided in Table 3. Individuals using PPE
have been medically cleared to use such equipment when required and have been trained in accordance
with the applicable sections of the Battelle Safety and Health Program. Proof of training will be
maintained on-site and will be available for inspection by USACE and Navy representatives.

Table 3. Task Specific Personal Protective Equipment

Task

Activities

Required PPE

Mobilization and Site
Survey

Transport/organize personnel and equipment at
the site and conduct a site survey to identify
potential hazards

Level D (work boots, nitrile
gloves, leather gloves, etc.)

Construction Efforts

To include utility location, concrete forming/
pouring, chemical curing, pipe fitting, hot work
and electrical installations.

Level D (safety toe shoes, safety
glasses, hardhats and leather
gloves as needed) No loose
clothing, jewelry or long hair
will be permitted around the
rotating auger.

Landscaping

Excavation/grading of site for treatment system
and plantation of trees and shrubs surrounding
facility.

Level D (safety glasses with
sideshields or goggles, steel-toed
shoes, nitrile gloves, leather
gloves, etc.) Paper or cloth
coveralls may also be worn to
eliminate any contamination of
employees’ clothes.

Equipment
Decontamination

Any residual soil particles on the sampling
equipment will be wiped from the sampling
equipment using a dry cloth

Level D (safety glasses with
sideshields or goggles, steel toed
shoes, nitrile gloves, leather
gloves, etc.)

Waste Management

Sampling equipment and decontamination wastes
will be disposed in an appropriate manner

Level D (safety glasses with
sideshields or goggles, steel toed
shoes, nitrile gloves, leather
gloves, etc.)

Demobilization

Removal of equipment and departure of
personnel from the field site

Level D - work boots and leather
gloves (as required)
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Section 12.0: PLANS REQUIRED BY THE SAFETY MANUAL

Specific information on Battelle’s programs and procedures outlined in the safety manual are
contained in Attachment 4 and are identified in this section.

a. Layout plans: Not applicable at this time

b. Emergency Response Plan:

> Q@ - o

(1) Procedures and tests. Presented in the SSHP (Attachment 1) and titled as
Emergency Procedures (Section 7.0), the emergency action plan contains procedures
for:

o Communication

o Site evacuation

o First Aid

o0 Decontamination during medical emergencies
0 Emergency contact list

(2) Spill plan. Not applicable, as the subcontractors will supply for their vehicles and
heavy equipment.

(3) Firefighting plan. Each vehicle will be supplied a standard 10 Ib ABC fire
extinguisher for use by personnel on incipient stage fires; if this is not suitable
personnel are instructed to use local 911 and evacuate work site.

(4) Posting of emergency telephone numbers. Each onsite vehicle will be supplied a
map to local hospital facilities (Figures 2 and 3), with the local numbers and will be
passed out during initial onsite briefing.

(5) Wild land fire prevention: Not applicable

(6) Man overboard/abandon ship: Not applicable

Hazard Communication Plan: Battelle’s written Hazard Communication Program
(entitled Chemical Safety Information Program) has been provided in Attachment 4 as
part of the Health and Safety Program Package. This program addresses all of the
elements required by 29 CFR 1910.1200, Hazard Communication Standard.

Respiratory protection plan: Not applicable as no respiratory protection is anticipated for
this scope of work

Health hazard control plan: All hazards identified are listed in Attachment 2.
Lead abatement plan: Not applicable

Asbestos abatement plan: Not applicable

Abrasive blasting: Not applicable

Confined space: All hazards identified are listed in Attachment 2.

Hazardous energy control plan: Not applicable, any admission of energy release is
identified in Attachment 2, with onsite protection by ground fault circuit interrupter
(GFCI).

Critical lift procedures: All hazards identified are identified in Attachment 2.

Contingency plan for severe weather: Not applicable, personnel are briefed to take cover
at site setup brief.

Access and haul road plan: Not applicable, covered by site setup.

Demolition plan: Not applicable.
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X.

Y.
Z

Emergency rescue: Not applicable.
Underground construction fire prevention and protection plan: Not applicable.

Compressed air plan: Not applicable; covered in Attachment 2 under and shoring erection
and removal plans: Not applicable.

Jacking plan: Not applicable.

Safety and Health Plan is included as Attachment 1 to this APP.
Blasting plan: Not applicable.

Diving plan: Not applicable.

Plan for prevention of alcohol and drug abuse-Battelle’s policy regarding a Drug Free
Workplace will be followed by all staff and subcontracted employees, at a minimum.
This policy is included in Attachment 4 of this APP.

Fall protection plan: All hazards are listed in Attachment 2.
Steel erection plan: Not applicable.

Night operations lighting plan: Not applicable.

aa. Site sanitation plan: Not applicable.

bb. Fire prevention plan: Not applicable, covered under emergency procedures.
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Section 13.0: CONTRACTOR INFORMATION

Additional information describing how requirements outlined in this APP will be met is
provided as separate plans in Attachment 4 or the SSHP (Attachment 1) and includes the following:

o Medical and First Aid requirements: outlined in the SSHP

o Personal Protective Equipment requirements: outlined in the SSHP

o Fire Protection and Prevention requirements: attached in Attachment 4; pertains to the
transfer and storage of flammable liquids and is outlined in the SSHP

e Machinery and Mechanized Equipment requirements: Attachment 4; pertains to the use
of mobile equipment

Additional plans required for this project have been included in Attachment 4 and include:

Bloodborne Pathogens Program

Reporting and Recording Occupational Injuries and IlInesses
Accident/Incident Reporting and Investigative Procedure
Personal Protective Equipment Program

Safety and Health Management Program
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Section 14.0: SITE-SPECIFIC HAZARDS AND CONTROLS

Before initiating a work activity presenting hazards not identified in Attachment 2, the SSHO
will complete an AHA in consultation with the subcontracted personnel and the Battelle SHER
Representative. Should the job requirements change, the AHA will be updated promptly to address any
new hazard. The AHA will describe ways to safely mitigate potential safety hazards, and chemical,
physical, and biological hazards. All team members will be briefed via daily tailgate safety meetings
about the dangers during these activities and the steps to mitigate any contact hazards. Other hazards and
controls associated with the remaining scope of work are also outlined in tabular format as Table 1 of the
SSHP. Documentation of attendance at these meetings will be provided on the appropriate safety meeting
forms.
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ABBREVIATIONS AND ACRONYMS

ACGIH American Conference of Governmental Industrial Hygienists
ATSDR Agency for Toxic Substances and Disease Registry
CCl, carbon tetrachloride
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CIH Certified Industrial Hygienist

CNS central nervous system

CPR cardiopulmonary resuscitation

DCA dichlorethane

DCE dichloroethylene

EMS Emergency Medical Services

ESH&Q Environmental, Safety, Health, and Quality

GFCI ground fault circuit interrupter

HASP Health and Safety Plan

HSDB Hazardous Substances Database

HSO Health and Safety Officer

JPL Jet Propulsion Laboratory

LEL lower explosive limit

LO/TO lock-out/tag-out

MSDS Material Safety Data Sheets

NASA National Aeronautics and Space Administration
NIOSH National Institute for Occupational Safety and Health
Oo&M operation and maintenance

OEHHA Office of Environmental Health Hazard Assessment
OSHA Occupational Safety and Health Administration
PCE tetrachloroethene

PEL permissible exposure limit

PPE personal protective equipment

ppm part(s) per million

SHSO Site Health and Safety Officer

SSHP Site Safety and Health Plan

SSO Site Safety Officer

STEL short-term exposure limit

TCE trichloroethene

TLV threshold limit value
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UEL
USACE
USDHH
U.S. EPA
uv

time-weighted average

upper explosive limit

United States Army Corp of Engineers

United States Department of Health and Human Services
United States Environmental Protection Agency
ultraviolet
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1.0 ADMINISTRATIVE INFORMATION

This Site Safety Health Plan (SSHP) was written for work performed by Battelle within the city of
Pasadena, California. This SSHP is intended to meet the requirements of:

e United States Army Corp of Engineering (USACE) Safety and Health Manual,
EM 385-1-1 (USACE, 2003)
o Title 29, Code of Federal Regulations (CFR) 1910 and 29 CFR 1926

e U.S. Environmental Protection Agency (U.S. EPA) Standard Operating Safety
Guidelines for Hazardous Waste Operations (U.S. EPA, 1992)

e Navy/Marine Corps Installation Restoration (IR) Manual
(U.S. Navy, 2001)

e California Code of Regulations, Title 8 Section 5192
1.1 Scope of Site Safety Health Plan

This SSHP has been prepared for use by Battelle project personnel and their subcontractors for work at
the city of Pasadena reservoirs. The plan is written for the specific site conditions, purposes, tasks, dates
and personnel specified. If these conditions change, this plan will be amended and reviewed by those
named in Section 1.2.

All site activities will be performed in accordance with the documents listed above, especially 29 CFR
1910.120. All Battelle employees involved in fieldwork at the city of Pasadena will have completed the
required training programs and maintained qualification through annual refresher training. They are
under a program of medical surveillance and are certified to wear respiratory protection as specified in 29
CFR PartPart 1910.134. Full details of the Battelle safety training, Respiratory Protection, and Medical
surveillance Programs are given in the Battelle Environment, Safety, Health and Quality (ESH&Q)
Training Program (Battelle, 2005a), Respiratory Protection Program (Battelle, 2005b), and the Chemical
Safety Information Program - Medical Consultation (Battelle, 2005c), respectively.

This SSHP was prepared from the best available information concerning site conditions at the time. The
health and safety specifications in this SSHP are based on reasonable knowledge that chemicals, such as
volatile organic chemicals, including carbon tetrachloride and trichloroethene (TCE), perchlorate, and
1,4-dioxane, are potentially present in groundwater.

1.2 Key Personnel and Responsibilities
Key Battelle personnel for this project include:

e Project Manager — Keith Fields

e Project Engineers — Ben Headington, Scott Lowe, Derek Payne

e Certified Industrial Hygienist (CIH) — Bernard Himmelsbach

e Health and Safety Officer (HSO) — Linc Remmert

o Site Health and Safety Officer (SHSO) — Dave Conner or delegates thereof
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All project field staff have completed comprehensive health and safety training, which meets the
requirement of Title 29 Code of Federal Regulations — Part 1910.120 (29 CFR 1910.120). The SHSO or
the alternate SHSO will have:

o Completed the required training for this project assignment
e The responsibility for completing the required field forms and reports

e The authority to modify and stop work, or remove personnel from the site if
working conditions may affect on-site and off-site health and safety

e First Aid and cardiopulmonary resuscitation (CPR) certifications and be trained
in blood borne pathogens control.

Specific project safety responsibilities for these key personnel are detailed below.
1.2.1 Project Manager Responsibilities

As the Project Manager, Mr. Keith Fields is responsible for generating, organizing, and compiling the
SSHP, which describes planned field activities and potential hazards that may be encountered at the site.
Mr. Fields also is responsible for ensuring that adequate training and site safety briefing(s), including the
provision of safety equipment, are provided to the project field staff. Mr. Fields will provide a copy of
this SSHP to each member of the project field staff and one copy to each subcontractor prior to the
initiation of field activities. Associated health and safety responsibilities will include:

e Coordinating the activities of all field personnel, including their signed
acknowledgement of the SSHP.

e Selecting a SHSO and field personnel for the work to be undertaken on-site.
e Ensuring that the assigned tasks are being completed as specified by this SSHP.

e Providing authority and resources to ensure that the SHSO is able to implement
and manage safety procedures.

e  Preparing reports and recommendations regarding project safety to the client and
concerned personnel.

e Ensuring that the SHSO is aware of all provisions of this SSHP and that all on-
site personnel are instructed about safety practices and emergency procedures as
defined in this SSHP.

e Ensuring that the SHSO is monitoring site safety.
1.2.2 HSO/CIH Responsibilities

The HSO, Mr. Linc Remmert, and/or CIH, Mr. Bernard Himmelsbach, are responsible for developing and
coordinating the health and safety program outlined in this SSHP. They are also responsible for
reviewing and approving the SSHP for accuracy and incorporating any new information or guidelines that
aid the Project Manager and SHSO in further definition and control of the potential health and safety
hazards associated with this project. Mr. Remmert/Mr. Himmelsbach also have the authority to suspend
or modify work practices for safety reasons and to dismiss individuals whose site conduct endangers the
health and safety of others.
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1.2.3 SHSO Responsibilities

The SHSO, Mr. David Conner, has a direct line of authority from the HSO to implement specific health
and safety requirements for specific site activities, and for ensuring that all team members, including
subcontractors, comply with the SSHP. It is Mr. Conner’s responsibility to inform the subcontractors and
other field personnel of chemical and physical hazards as he becomes aware of them. Mr. Conner has the
authority to suspend work if he feels the operations threaten the health and safety of the field team or the
surrounding population and to dismiss individuals whose site conduct endangers the health and safety of
others.
Mr. Conner or his designee is responsible for completing and submitting the appropriate following forms
o Safety Compliance Agreement Form

e Tailgate Safety Meeting Form
e Air/Noise Monitoring Data Sheet

e Accident/Incident Analysis Form
Additional SHSO responsibilities include, but are not limited to, the following:

e Evaluating weather conditions and chemical hazard information and making
recommendations to the Project Manager about any modification to this SSHP or
personal protective equipment (PPE) requirements to maintain personnel safety.

e Approving all field personnel working on-site, taking into consideration their
level of training, physical capacity and their eligibility to wear protective
equipment necessary for the assigned tasks.

e Monitoring the compliance of field personnel for the routine and proper use of
protective equipment that has been required for each task.

e Enforcing the “buddy system” as appropriate for site activities.

e Posting the location and route to the nearest medical facility and arranging for
emergency transportation to the nearest medical facility.

e Posting the telephone numbers of local public emergency services.

e Entering the exclusion zone, for rescue of personnel only, after emergency
services have been notified and appropriate precautions taken. Response effort
must be within the level of training of the SHSO and appropriate equipment must
be available.

e Observing field team members for signs of exposure, stress, or other conditions
related to pre-existing physical conditions or site work activities.

1.2.4 Project Field Staff Responsibilities

The project field staff is responsible for ensuring that activities are performed in accordance with the
approved SSHP, and that deviations from the SSHP are based upon encountered field conditions that are
well documented in field notes and approved by the SHSO. The project field staffs’ health and safety
responsibilities include:

e Following the SSHP and the direction of the SHSO.

¢ Reporting any unsafe conditions or practices to the SHSO.
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o Reporting all facts pertaining to incidents that result in injury or exposure to toxic
materials to the Project Manager and SHSO.

e Reporting any equipment malfunctions or deficiencies to the Project Manager.

e Reviewing the SSHP as necessary.

It is the responsibility of individual organizations involved in field activities to ensure understanding of
and compliance to the SSHP by its on-site employees or representatives working in controlled areas.
Failure by any person to adhere to this SSHP may result in their removal from the site.

1.25 Subcontractor Responsibilities

Battelle is the lead and prime contractor for the activities associated with this project and, therefore, is
responsible for subcontractor health and safety while under contract with Battelle and engaged in work.
Battelle will inform subcontractors of the site emergency response procedures, and any potential fire,
explosion, health, safety, or other hazard by making this SSHP and site information available on-site. All
Battelle subcontractors are responsible for:

e Attending the health and safety briefing given by the SHSO covering the
requirements of this SSHP

e Providing their own, company provided, PPE

e Providing documentation that their employees have been trained in health and
safety in accordance with applicable federal, state, and local laws and regulations

e Providing evidence of medical surveillance and medical approvals for their
employees

e Designating their own Site Safety Officer (SSO) responsible for ensuring that
their employees comply with their own Health and Safety Plan (HASP) and
taking any other additional measures required by their site activities

¢ Signing the Safety Compliance Agreement Form (Attachment 1) as a part of
standard safety protocol. All field personnel performing on-site work will sign
the Safety Compliance Agreement Form. Individuals who refuse to sign this
agreement will be prohibited from working on this project.

1.2.6 Site-Specific Safety Briefing
A site-specific safety/pre-entry briefing will be held daily prior to the start of any site activities, and at

other times as necessary to ensure that all field personnel and visitors are aware of the health and safety
hazards at the site.
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2.0 PROJECT TASKS

The major Battelle tasks associated with this contract include, but not limited to, the following:

Mobilization
Excavations
Pipeline Installation
System Installation
Well Rehabilitation
Water Treatment

Demobilization

Subcontractors are required to prepare their own SSHPfor construction activities. The Battelle HSO will
review the subcontractors” HASP to ensure the HASP covers all aspects of the subcontractors’
responsibilities for this project. The hazard risk assessment provided in the following section is for risks
Battelle field personnel might encounter while working on-site during the drilling and well installation
activities. Subcontractors are expected to follow their individual HASPs as well as guidelines included in

this SSHP.
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3.0 HAZARD/RISK ASSESSMENT

This section discusses chemical, physical, and environmental hazards to workers on the site. Section 3.1
discusses hazards associated with the project tasks listed in Section 2.0. Table 1 lists major hazards
associated with these tasks and methods to mitigate the hazards. Section 3.2 discusses the chemicals of
interest and includes information such as exposure limits and signs and symptoms of exposure. Table 2
lists the primary health hazards and exposure limits for chemicals covered in Section 3.2. Material Safety
Data Sheets (MSDSs) information for compounds listed in Table 2 is provided in Attachment 6.
Permissible Exposure Levels (PELSs) are Occupational Safety and Health Administration (OSHA)
permissible exposure limits for airborne concentrations of toxic substances measured as an 8-hour Time-
Weighted Average (TWA). The OSHA PELSs are the recognized levels to which the site monitoring will
adhere. Short-Term Exposure Limits (STELs) are OSHA short-term limits measured as a 15-minute
TWA. OSHA requires that controls be implemented when employee exposure exceeds these limits. The
Threshold Limit Values (TLVs) are health and safety guidelines recommended by the American
Conference of Governmental Industrial Hygienists (ACGIH). If contaminant levels exceed 50% of the
TLV or PEL and persist for greater than 10 minutes, engineering and/or administrative control measures
will be implemented.

Section 3.3 discusses physical hazards identified with this site including those associated with fire, use of
heavy equipment, slip/trip/fall, lifting, tool and equipment, and heat stress. Section 3.4 discusses
biological hazards associated with the physical location of the site.

Daily tailgate safety meetings will be held at the start of each workday to discuss potential chemical,
physical and environmental hazards and preventative safety measures. Attendance will be mandatory for
all employees and a Tailgate Safety Meeting Form (Attachment 1) will be completed. Task Hazard
Analyses have been developed for each major field activity/work phase and are presented in Table 1. The
following sections describe the specific hazards anticipated in more detail, and the control measures to be
implemented to minimize or eliminate each hazard. This information will be used to augment daily safety
meetings intended to heighten safety and hazard awareness on the job.

3.1 Hazards Associated with Tasks

Due to the geographic location of Pasadena, CA, heat stress may be a potential hazard to workers
performing work associated with all tasks in the summer months. Heat stress hazards will be assessed in
detail in Section 3.4.7. Other hazards associated with Battelle tasks are analyzed as follows.

3.1.1 Hazards Associated with Mobilization and Demobilization

The main hazards associated with mobilization and demobilization of field personnel and equipment are

electrical shock from system setup, objects striking the heads of field personnel, and general site hazards
such as heat and biological hazards. Methods of mitigating these hazards are listed in Table 1.
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Table 1.

Hazard Sources and Mitigation During Field Activities at MHTS

Hazard

Project Tasks

Mitigation Methods

Slip/trip/ fall

All tasks

Maintain good housekeeping. Limit work area with
boundary marking tape and signs.

Slip/trip/fall hazards will be addressed through an ongoing
proactive housekeeping program that eliminates elements
in the work area that have potential for causing loss of
footing.

Electrical shock

Mobilization, excavation,
confined space entry and
demobilization

All major electrical work (wiring, control panel
construction, etc.) will be subcontracted to a qualified
electrical contractor. Ground fault circuit interrupter (GFCI) will
be used where appropriate. Care will be taken to de-
energize and ground any electrical equipment prior to any
necessary repair work. Before undertaking any repair
work, the energy source will be either permanently
disconnected or temporarily tagged and kept locked to
prevent the equipment from accidentally energizing.
Personnel performing repair work shall have been trained
on LO/TO and will be responsible for complying with all
applicable LO/TO procedures.

Flying particulate

Excavation

All site personnel will wear hard hats and safety glasses
with side shields during drilling.

Objects striking head

Mobilization, excavation
and demobilization

Hard hats will be worn in the vicinity of overhead hazards
(e.g., in the drilling rig area).

Explosion/Fire

All tasks

Open-flame ignition sources will be restricted from the
work area (smoking, etc.). No smoking is permitted in the
work zones.

Any free-phase petroleum or gasoline will be stored in
appropriate containers. Signs indicating flammable liquids
will be posted where appropriate.

Appropriate fire extinguishers will be available to site
personnel during field activities.

Inhalation and contact
of organic vapors

Excavation and any
confined space entry

If conditions require upgrading to air-purifying respirations
(Level C PPE), an addendum to this SSHP will be
submitted for review and approval.

Remain upwind whenever possible.

Wear disposable gloves and safety glasses with side shields
when handling soil and sampling waters.

Weather extremes

All tasks

Use dress consistent with conditions.

Implement worker rotation and rest period schedules.
Adjust work day to take advantage of the cooler parts of the
day.

Maintain periodic telephone communication between on-
site and off-site personnel to ensure good physical
condition of on-site personnel.

Frequently consume water or an electrolytic beverage to
avoid dehydration.

LO/TO = lockout/tagout.
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3.1.2 Hazards Associated with Well Systems

The municipal well system has several associated hazards that will be mitigated using the following
precautions:

o Electrical shock — All major electrical work (wiring, control panel maintenance,
etc.) will be subcontracted to a qualified electrical contractor. GFClIs will be
used where appropriate, e.g., in wet locations. Care will be taken to de-energize
and ground any electrical equipment prior to any necessary repair work. Before
undertaking any repair work, the energy source will be either permanently
disconnected or temporarily tagged and kept locked to prevent the equipment
from accidentally energizing. Personnel performing repair work shall have been
trained on Lock Out/Tag Out (LO/TO) procedures as specified in the OSHA
citation 29 CFR 1910.333 and will be responsible for complying with all
applicable LO/TO procedures.

e Moving Parts — Before equipment is used, it will be inspected, tested and
certified to be in safe working condition. All moving parts of the equipment will
be guarded when exposed to contact by field personnel or when the equipment
poses a hazard.

e Pressurized Lines — All pressurized equipment and systems will be maintained
and operated in accordance with EM 385-1-1 Section 20 (USACE, 2003).

e Hot Surfaces — All field personnel will be advised of the potential for moving
parts on the system which become hot during operation. Easily accessible
surfaces will be labeled with a sign reading “Caution Hot Surface”.

3.2 Hazards Associated with Chemicals Substances in Groundwater

A list of the chemicals identified to be in the groundwater and their associated exposure limits are
presented in Table 2. Table 2 lists the primary health hazards associated with each of these chemicals.
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Table 2. Primary Health Hazards and Exposure Limits for Chemical Substances at Jet Propulsion

Laboratory (JPL)
Compound PEL- PEL- TLV TLV
(CAS #) TWA® [|STEL®| TWA® | sSTEL® Primary Health Hazard

Carbon 10 25 5 10 Liver; cancer
tetrachloride
(56-23-5) ppm ppm ppm ppm
1,1- 5 Harmful if ingested, inhaled or absorbed through
Dichloroethylene — - - the skin; Reproductive; cancer
(75-35-4) ppm
1,2- 50 100 10 Skin irritant; liver; cancer
Dichloroethane —
(107-06-2) ppm ppm ppm
;I';etrachloroethen 100 porm 200 25 100 Irritation; CNS
PCE (127-18-4) ppm ppm ppm
Trichloroethene 100 ppm 200 10 50 CNS; headache; liver
(79-01-6) ppm ppm ppm
Perchlorates NA NA NA NA Skin irritant; respiratory
Chromium Respiratory, lung and stomach cancer.
(hexavalent) 0.005 mg/ _ _
All forms all m? -
compounds
Chromium Respiratory, lung and stomach cancer.
(hexavalent) 0.05
Inorganic, -- - mé/ m?
soluble
compounds
Chromium Respiratory, lung and stomach cancer.
(hexavalent) 0.01
Inorganic, -- - mgi/ m?
insoluble
compouunds
Chromium (I11) 0.5 _ 0.5 B Irritation; dermatitis; liver; kidney; respiratory;
(7440-47-3) mg/m® mg/ m?
1,4-Dioxane 100 _ 20 _ Irritation; liver; kidney
(123-91-1) ppm

PEL = permissible exposure limit

TWA = time-weighted average

STEL = short-term exposure limit

(@) 29 CFR 1910.1000 Table Z (OSHA Z Table).
(b) TLVsand BEls (ACGIH, 2008).

NA = Not applicable.

3.2.1 Carbon Tetrachloride

Carbon tetrachloride (CCly) is a colorless liquid with a melting point of -23°C and a boiling point of 77
°C. Its vapor pressure is 91 mmHg at 20 °C. CCl, is classified as B2, a probable human carcinogen.
Inhalation and ingestion of CCl, can be fatal. It is an irritant that could lead to dermatitis if contacted with
the skin. Kidney or liver damage may result from long-term use of CCl,. It can also affect the central
nervous system (CNS) and cause damage or cancer to the eyes, skin, and lungs. CCl, is incompatible
with alkali metals, chemically active metals, strong oxidizing agents, allyl alcohol, fluorine, and strong
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bases. It should be kept away from heat and possible sources of ignition due to potentially toxic
decomposition products.

3.2.2 1,1-Dichloroethylene (CAS 75-35-4)

1,1-dichloroethylene (1,1-DCE) is a colorless liquid at room temperature with a mild, sweet odor.. Itis
also known as vinylidene chloride. Its boiling and melting points are 31.7 °C and —-122.5°C, respectively.
It has a vapor pressure of 591 mmHg at 25°C and density of 1.213 g/cm® at 20°C. The main use of 1,1-
DCE is to produce copolymers such as polyvinylidene chloride, acrylonitrile, vinyl chloride, and
methyacrylonitrile. The copolymers are used in flexible films, such as SARAN and VELON, and as a
flame retardant for fiber, carpet backing and piping. They are also used in flexible packaging materials
and as an adhesive.

1,1-DCE is classified as a group C carcinogen meaning it is a possible human carcinogen (Faust, 1993).
Inhalation of 1,1-DCE at low levels over a long period of time can cause damage to the CNS, liver and
lungs. High-level exposure health effects include loss of breath and fainting, effects on the CNS and
death from hepatotoxicity and nephrotoxicity.

3.2.3 1,2-Dichloroethane (CAS 107-06-2)

1,2-dichlorethane (1,2-DCA) is a colorless, heavy and flammable liquid that evaporates quickly at room
temperature and has a sweet odor and taste. It is also known as ethylene dichloride. Its vapor pressure at
25°C is 79.1 mmHg and density is 1.23 g/cm® at 20°C. Its melting and boiling points are —35.5°C and
83.5°C, respectively.

1,2-DCA is classified as group B2, which means it is a probable human carcinogen through the oral and
inhalation routes (Opresko, 1994). The routes of exposure to humans are absorption through the lungs,
gastrointestinal system and skin. It is distributed throughout the body, but concentrates in the adipose
tissue and is generally excreted with soluble urinary metabolites. Some health effects caused by exposure
to 1,2-DCA are bronchitis, central nervous system depression, dizziness, vomiting, partial paralysis, liver
and kidney damage, hemorrhages throughout the body, and death (Opresko, 1994).

1,2-DCA is mainly used in the manufacturing of vinyl chloride and other compounds including
tetrachloroethene (PCE), TCE, and 1,1,1-trichloroethane. Other uses are as a solvent to degrease metals,
as well as a fumigant and lead-scavenging agent in gasoline. It is also used in paints, coatings, adhesives,
varnishes, finish removers, soaps, and scouring agents (Opresko, 1994).

3.24 Tetrachoroethene (PCE)(CAS 127-18-4)
Tetrachloroethene

Tetrachloroethene (PCE) is a nonflammable, colorless liquid at room temperature with a sweet odor. It is
also known as perchlorotheylene (PCE) and tetrachloroethylenelts vapor pressure at 25°C is 18.47 mmHg
and density is 1.6227 g/mL. Its melting and boiling points are —19°C and 121°C, respectively (Agency
for Toxic Substances and Disease Registry [ATSDR], 1997b). PCE is used as a solvent in dry-cleaning
operations and for degreasing metals (ATSDR, 1997a). Itis also used to dissolve greases, fats, waxes and
oils without harming fibers. It is a chemical intermediate and has also been used to treat hookworm and
some nematode infestations (ATSDR, 1997b).

PCE has been classified as group B2 to C, which means it is a possible to probable human carcinogen.
PCE enters the body through the lungs and digestive tract, but not through the skin. Oral and inhalation

D-10



exposure to PCE target the liver and kidney and the central nervous system is also affected by inhalation
of PCE. Exposure to high concentrations can cause headache, nausea, sleepiness, difficulty speaking and
walking, dizziness, confusion, unconsciousness, and death. Some women have also experienced
menstrual problems and spontaneous abortion when exposed to PCE (Daugherty, 1993).

3.25 Trichloroethene(CAS 79-01-6)

TCE is a nonflammable, colorless liquid at room temperature which has a sweet odor and evaporates
easily. Itis also known as trichloroethylene. Its vapor pressure at 25°C is 74 mmHg and density at 20°C
is 1.465 g/mL. Its melting and boiling points are —87.1°C and 86.7°C, respectively. Currently, TCE is
primarily used as a solvent to degrease metals and for fats, waxes, resins and oils (Faust, 1993). It is used
in the manufacturing of other chemicals. It can also be found in paint removers, spot removers,
adhesives, and typewriter correction fluid. It was once used as an anesthetic, fumigant, disinfectant and to
extract caffeine from coffee (Faust, 1993). Production of TCE naturally occurs from marine macroalgae
and microalgae.

TCE is classified in group 2A, which means it is a probable human carcinogen. Humans are exposed to
TCE through oral, inhalation and dermal routes. The primary target organs are the liver, kidney, central
nervous system, cardiovascular system, hematopoietic system, and reproduction. Some health effects of
TCE include headaches, dizziness, poor concentration, impaired heart function, unconsciousness, nerve,
kidney and liver damage, and death (Faust, 1993).

3.2.6 Perchlorate

Perchlorate (CIO,) is the most oxygenated member in a series of four anions made up of chlorine and
oxygen (Office of Environmental Health Hazard Assessment [OEHHA], 2002). The anion has a charge
of negative one, and can form an acid or salt in combination with H* or another cation such as sodium,
potassium, or ammonium ion (OEHHA, 2002). Perchlorate salts dissociate completely in water.
Ammonium perchlorate (NH4CIO,) is a white, crystalline solid used as an oxidizer in rocket propellant
fuel. Perchlorate salts are also used in explosives, pyrotechnics and flares, in tanning and finishing
leather, as a mordant for fabrics and dyes, and in electroplating, aluminum refining, rubber manufacture,
and the production of paints and enamels (Hazardous Substances Database [HSDB], 2002; OEHHA,
2002).

Potassium perchlorate was used in the late 1950s and 1960s as an antithyroid agent in the treatment of
hyperthyroidism (i.e., Graves’ disease) until reports of severe hematological effects occurred. European
physicians began using it again in the 1980s as long as the dose remained below 1,000 mg/day. A serious
human health effect is the disruption of thyroid hormone production because perchlorate blocks the
transport of iodine to the thyroid gland. Two hormones, triiodothyronine (T3), and thyroxine (T4), help
regulate the body’s metabolism and physical growth. When blockage occurs, the thyroid’s iodide
reserves are reduced, thus decreasing production of T3 and T4. When levels of T3 and T4 decrease, the
pituitary gland and the hypothalamus gland, which regulate thyroid hormones, increase their own
hormone production to compensate for the low levels of T3 and T4. Too much or too little thyroid
hormone can lead to disease (OEHHA, 2002). Perchlorate can cross the placenta, thus affecting a
developing fetus. For children in utero and up to three years of age, thyroid hormone is critical to normal
brain and physical development.

3.2.7 Hexavalent Chromium
The properties of hexavalent chromium vary with the different compounds. It is a solid at room

temperature and is typically orange, red or yellow in color. Hexavalent chromium is generally soluble in
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water; however, the degree of solubility is dependent on the compound. For example, the solubility of
lead chromate is 5.8 ug/L and sodium dichromate has a solubility of 230 g/100 cc at 0°C. Zinc chromate,
on the other hand, is insoluble in water. Melting and boiling points also vary widely among the
compounds. Some compounds decompose at temperatures between 170°C and 500°C (ASTDR, 2000).

The use of hexavalent chromium can be found in many industries including chrome plating,
electroplating, stainless steel welding, leather tanning, wood preserving and chemical manufacturing
(ATSDR, 2000). It is used to make stainless and heat resisting steel, astringents and antiseptics, dyes and
pigments, batteries, candles, paints, rubber and cement and for corrosion resistance, high temperature
research, and industrial water treatment (United States Department of Health and Human Services
[USDHH], 2001; ASTDR, 2000).

Hexavalent chromium enters the body through inhalation, ingestion and dermal contact. Exposure to
chromium can cause nosebleeds, ulcers and holes in the nasal septum, upset stomach, ulcers, kidney, liver
and lower respiratory tract damage, gastrointestinal irritation, dizziness, headaches, burns on the skin,
blisters, skin ulcers, labored breathing, cancer and death (ATSDR, 2000). Chromium (V1) is classified in
group A, which means it is a known human carcinogen. Exposure to hexavalent chromium usually causes
respiratory system, lung or stomach cancer (ATSDR, 2000).

3.2.8 Trivalent Chromium

The properties of trivalent chromium vary among the different chromium compounds. The color varies
from blue-green to purple to brown or black. It is a solid at room temperature with a melting point
between 60°C (for chromium [I11] nitrate) and 2,266°C (chromium [111] oxide). At high temperatures,
chromium compounds decompose (e.g., chromium [I11] nitrate at 100°C), sublime (e.g., chromium [11]
chloride at 1300°C), or boil (e.g. chromium [I11] oxide at 4,000°C). Trivalent chromium compounds are
primarily insoluble, but some compounds are soluble or slightly soluble (ATSDR, 2000).

Trivalent chromium is used in the production of metals and alloys, as brick lining for high-temperature
furnaces, in manufacturing chemicals, for chrome plating, leather tanning, wood preserving, and in dyes
and pigments (ATSDR, 2000). It generally enters the atmosphere through emissions from coal and oil
burning or steel production (ATSDR, 2000). Atmospheric fallout and precipitation are the primary means
of removing trivalent chromium from the atmosphere. In water, trivalent chromium is precipitated and
then buried in sediment. In soil, it is transported by runoff or as dust (U.S. EPA, 1998).

Trivalent chromium is classified in group D which means it is not classified as a human carcinogen (U.S.
EPA, 1998). Trivalent chromium can enter the body through inhalation, ingestion and dermal contact.
The body does not generally absorb large amounts of trivalent chromium (Daughtery, 1992). Health
effects caused by exposure to trivalent chromium include coughing, wheezing, asthma, and inhibits DNA
replication.

3.29 1,4-Dioxane (CAS 123-91-1)

1,4-dioxane is a colorless, flammable liquid at room temperature and has a pleasant odor. It has boiling
and melting points of 101.5°C and 11.8°C, respectively (OEHHA, 2002) Its vapor pressure is 30 mmHg
at 20°C (U.S. EPA, 2002). 1,4-dioxane is miscible with water, aromatic solvents and oils (OEHHA,
2002).

Uses of 1,4-dioxane include a degreasing agent, a component of paint and varnish removers, and a
wetting and dispersion agent in the textile industry. It is also used as a solvent in chemical synthesis, a
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fluid for scintillation counting, and a dehydrating agent in the preparation of tissue sections of histology
(OEHHA, 2002). It is a solvent for cellulose acetate, ethyl cellulose, benzyl cellulose, resins, oils, waxes,
dyes, and other organic and inorganic compounds (U.S. EPA, 2002). It is also a solvent for specific
applications in biological procedures and a stabilizer for chlorinated solvents such as 1,1,1-
trichloroethane. It is a reagent for laboratory research and testing. In the past it was used as a solvent in
coatings, sealants, adhesives, cosmetics and pharmaceuticals (USDHH, 2001).

1,4-dioxane is classified as group B2 which means it is a probable human carcinogen. Exposure to 1,4-
dioxane is generally from inhalation, ingestion or dermal contact. It is very mobile in the environment
due to its volatility and solubility in water. 1,4-dioxane may cause drowsiness, vertigo, headache,
irritation of the eyes, nose, throat, lungs and skin, nausea, vomiting, hepatic and renal lesions, coma, or
death (U.S. EPA, 2002). The target organs used to determine the hazard index are the alimentary system,
kidney, and circulatory system (OEHHA, 2002).

3.3 Physical Hazards
3.3.1 Flammability/Explosive Nature

It is unlikely that explosive atmospheres will be encountered during field activities. However, the
following standard safety procedures will be implemented:

e All field vehicles and heavy equipment will be equipped with type-ABC fire
extinguishers. Fire extinguishers will be mounted on vehicles where field
personnel can easily access them. A fire extinguisher check, including inspecting
gauges, hoses, and tanks, must be completed monthly to verify proper condition
of the equipment. An annual maintenance check on each fire extinguisher must
be conducted and documented.

o When necessary, a fire watch and fire extinguisher or other fire-fighting
equipment should be made available.

e Hot work permits will be obtained, as needed.

e Open fires and burning are prohibited. Smoking will be prohibited in all areas
where flammable, combustible, or oxidizing materials are stored or in use.

The following procedures should be implemented for refueling of vehicles:

o Refuel only in pre-designated outdoor areas.
o Shut off vehicle engines when not in use.
e No smoking is allowed.

e Do not over-fill fuel tanks.
The following apply to the storage and dispensing of flammable materials:

e All tanks containing flammables should be labeled with the contents in 4-inch-
high letters.

¢ All flammable chemicals should be stored in flammable-chemical storage
cabinets.
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e Oxygen should be stored at least 25 feet from combustible liquids, flammable
materials, heat sources, or in an area with a fire barrier having a ¥ hour rating.

e Oxygen storage areas should be vented.
3.3.2 Hazards Associated with Heavy Equipment

The hazards associated with the operation of heavy equipment can be effectively managed through
adequate training and constant awareness. Consistent visual or verbal contact with the equipment
operator will facilitate such awareness. All mobile equipment operators will have had the required
training and should demonstrate the necessary skills to operate heavy equipment. Mobile equipment will
not obstruct roadways, walkways, electrical lines, etc. Proper distance from overhead power lines should
be observed. All personnel working around heavy equipment will wear hard hats, safety-toed boots, and
orange Vests.

3.3.3 Hazards Associated with Excavation Activities

Surface Encumbrances

All equipment, materials, supplies, permanent installations (e.g., buildings, roadways), trees, brush,
boulders, and other objects at the surface that could present a hazard to employees working in the
excavation must be removed or supported, as necessary, to protect employees.

Underground Installations

The location of sewer, telephone, fuel, electric, and water lines as well as any other underground
installations that may be encountered during excavation work must be located and marked prior to
opening the excavation. Arrangements must be made as necessary by the person with the appropriate
utility agency for the protection, removal, shutdown, or relocation of underground installations.

If it is not possible to establish the exact location of underground installations, the work may proceed with
caution provided detection equipment or other safe and acceptable means (e.g., using hand tools) are used
to locate the utility as the excavation is opened and each underground installation is approached.

Excavation work will be conducted in a manner that does not endanger underground installations or
employees engaged in the work. Utilities left in place must be protected by barricades, shoring,
suspension, or other means as necessary to protect employees.

Vehicular Traffic

Employees exposed to vehicular traffic must be provided with, and will wear, warning vests or other
suitable garments marked with or made of reflectorized or high-visibility material. Warning vests worn
by flagmen must be red or orange and be of reflectorized material if worn during night work.

Falling Loads

No employee will be permitted underneath loads handled by lifting or digging equipment. Employees
will be required to stand away from any vehicle being loaded or unloaded. Vehicle operators may remain
in the cabs of vehicles being loaded or unloaded when the vehicle provides adequate protection for the
operator during loading and unloading operations.

Mobile Equipment
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When mobile equipment is operated adjacent to the edge of an excavation, a warning system will be used
when the operator does not have a clear and direct view of the edge of the excavation. The warning
system must consist of barricades, hand or mechanical signals, or stop logs. If possible, the surface grade

Hazardous Atmospheres

Atmospheric testing must be conducted in excavations over 4 feet deep where hazardous atmospheres
could reasonably be expected to exist (e.g., landfill areas, near hazardous substance storage, gas
pipelines).

Adequate precautions will be taken to prevent employee exposure to atmospheres containing less than
19.5 percent oxygen or other hazardous atmospheres. These precautions include providing appropriate
respiratory protection or forced ventilation. Forced ventilation or other effective means will be used to
prevent exposure to an atmosphere containing a flammable gas in excess of 10 percent of the lower
flammable limit.

Atmospheric monitoring will be performed using a properly calibrated direct reading instrument with
audible and visual alarms. Monitoring will be continuous where controls are used to reduce the level of
atmospheric contaminants. Monitors will be maintained and calibrated in accordance with manufacturer's
specifications.

Water Accumulation

Employees will not work in excavations that contain or are accumulating water unless precautions have
been taken to protect employees from hazards posed by water accumulation. The precautions taken could
include, for example, special support or shield systems to protect from cave-ins, water removal to control
the level of accumulating water, or use of safety harnesses and lifelines.

If water is controlled or prevented from accumulating by the use of water removal equipment, the water
removal equipment and operation must be monitored by a person trained in the use of the equipment.

If excavation work interrupts the natural drainage of surface water (such as streams), diversion ditches,
dikes, or other suitable means will be used to prevent surface water from entering the excavation.
Precautions will also be taken to provide adequate drainage of the area adjacent to the excavation.
Excavations subject to runoff from heavy rains must be reinspected by the Project Manager to determine
if additional precautions should be taken.

Adjacent Structures

Support systems (such as shoring, bracing, or underpinning) must be used to ensure the stability of
structures and the protection of employees where excavation operations could affect the stability of
adjoining buildings, walls, or other structures.

Excavation below the level of the base or footing of any foundation or retaining wall that could be
reasonably expected to pose a hazard to employees will not be permitted except when:

e A support system, such as underpinning, is provided to ensure the safety of employees
and the stability of the structure; or

e The excavation is in stable rock; or
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e 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

o Aregistered professional engineer has approved the determination that such excavation
work will not pose a hazard to employees.

Sidewalks, pavements and appurtenant structures will not be undermined unless a support system or other
method of protection is provided to protect employees from the possible collapse of such structures.

Where review or approval of a support system by a registered professional engineer is required, the
Department will secure this review and approval in writing before the work is begun.

Loose Rock or Soil
Adequate protection must 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 will consist of:

e Scaling to remove loose material;

o Installation of protective barricades, such as wire mesh or timber, at appropriate intervals
on the face of the slope to stop and contain falling material; or

e Benching sufficient to contain falling material.

Excavation personnel will not be permitted to work above one another where the danger of falling rock or
earth exists.

Employees must be protected from excavated materials, equipment or other materials that could pose a
hazard by falling or rolling into excavations.

o Protection will be provided by keeping such materials or equipment at least 2 feet from
the edge of excavations, by the use of restraining devices that are sufficient to prevent
materials or equipment from falling or rolling into excavations, or by a combination of
both if necessary.

e Materials and equipment may, as determined by the Project Manager, need to be stored
further than 2 feet from the edge of the excavation if a hazardous loading condition is
created on the face of the excavation.

o Materials piled, grouped or stacked near the edge of an excavation must be stable and
self-supporting.

Fall Protection
Barricades, walkways, lighting and postings must be provided as necessary prior to the start of excavation
operations.

Guardrails, fences, or barricades must be provided on excavations adjacent to walkways, driveways, and
other pedestrian or vehicle thoroughfares. Warning lights or other illumination must be maintained as
necessary for the safety of the public and employees from sunset to sunrise.
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Wells, holes, pits, shafts, and all similar excavations must be effectively barricaded or covered and posted
as necessary to prevent unauthorized access. All temporary excavations of this type must be backfilled as
soon as possible.

Walkways or bridges protected by standard guardrails must be provided where employees and the general
public are permitted to cross over excavations. Where workers in the excavation may pass under these
walkways or bridges, a standard guardrail and toeboard must be used. Information on the requirements
for guardrails and toeboards may be obtained by contacting EHSS.

3.34 Slip/Trip/Fall Hazards

While it is difficult to prevent slip/trip/fall hazards, these hazards can be minimized through the use of
appropriate footwear, good housekeeping, proper site control measures and keeping the work area free of
obstructions. Personnel will be required to perform fieldwork in pairs (buddy system) so that immediate
assistance will be available should a slip/trip/fall occur. Slip/trip/fall hazards will be addressed through
an ongoing proactive housekeeping program that eliminates elements in the work area that have potential
for causing substantial loss of footing. Emphasis will be placed on the good housekeeping around all
excavation areas to prevent all harmful falls.

3.35 Lifting Hazards

Field operations often require that physical labor tasks be performed. All employees should employ
proper lifting procedures. Additionally, employees should not attempt to lift bulky or heavy objects (over
40 pounds) without assistance.

3.3.6 Tool and Equipment Hazards

Hazards present while using tools and equipment are generally associated with improper tool handling
and inadequate maintenance. Management of these hazards requires a rigorous maintenance of tools and
equipment and effective training of employees in the proper use of these tools. Electrically powered tools
have inherent physical hazards. Hand-held power tools, including jackhammers, should be held firmly.
This equipment will create vibrations during operation. Proper safety procedures will be implemented
during their operation.

Electrical cords should have unbroken insulation and should not be exposed to water or other liquids. A
ground fault circuit interrupter (GFCI) outlet or cord must be used in any area where water may be
present. Large power tools and equipment should be lifted properly to prevent back injuries.

Safety glasses with side shields, ear protection, and safety-toed boots will be worn while operating
powered tools or equipment.

3.3.7 Heat Stress Hazards

Work under this project may be required in hot environments depending on the time of year. During hot
or humid days, or during the performance of strenuous work, extra precautions will be necessary to
reduce the potential for heat stress. Implementation of worker rotation and rest period schedules and
adjustment of the workday to take advantage of the cooler parts of the day may be used to prevent
exposure to heat stress hazards. Whenever possible, shade will be utilized or provided to field personnel
to help mitigate heat stress hazards. Any adjustments to workday schedules that deviate from normal
business hours will be cleared with the appropriate personnel. Also, frequent consumption of water or an
electrolytic beverage is necessary to prevent dehydration (drink about 16 ounces before starting work, and
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5 to 7 ounces every 15 to 20 minutes while working). The levels of heat stress are characterized in Table

3.

Factors which increase the risk of heat induced problems:

High physical exertion.

Being unaccustomed to working in heat.

Wearing protective clothing that traps body heat.

Being overweight, this makes the body work harder to perform tasks.

Medications that can interfere with normal body reactions to heat.

Age (older people may have less body water and lower sweat gland efficiency).

Table 3. Signs and Symptoms of Heat Related IlInesses and Treatments

Heat Induced Problems

Problem

Body Response

Signs and Symptoms

Treatment

Heat Cramps

The body loses too
much salt from heavy
exertion in heat.

Painful spasms of
muscles used during
work.

Increase fluid intake
with electrolytes
(Unless otherwise
indicated by a doctor).
Take frequent breaks,
preferably in a cool
area.

Heat Exhaustion

The body can’t
replace fluids and/or
salt lost in sweating.
Perspiration in heat is
important because it
cools the body as it

Weakness, dizziness,
nausea.

Pale or flushed
appearance.
Sweating, moist and
clammy skin.

Move to a cool place.
Loosen clothes and
apply cool
COMPresses.

Drink water slowly.
Elevate feet 8-12

evaporates. inches.

Heat Stroke The body no longer e DRY, hot reddish Treatasa
sweats and holds so skin, and LACK OF MEDICAL
much heat that body SWEATING! EMERGENCY!
temperature reaches e High body Call for EMS or a

dangerous levels.
Heat stroke is a
medical
EMERGENCY and
can lead to delirium,
convulsions,
unconsciousness, or
death.

temperature and
strong, rapid pulse.
Chills

Confusion

doctor immediately!
Move to a cool area
immediately.

Use cool water to soak
person’s clothes and
body.

Fan the body.

Don’t give fluids if
victim is unconscious.

EMS = Emergency Medical Services
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3.3.8 General Site Safety
The following PPE and clothing will be used during field activities:

e Safety-toed boots.

o Goggles or safety glasses with side shields.

e Standard work clothing or chemical resistant Tyvek® coveralls, as needed.
o Nitrile or equivalent laboratory/exam gloves, as needed.

e Hearing protection, as needed.
Hard hats, hearing protection, and other PPE listed above are required during most operations.
3.4 Biological Hazards

There are several biological hazards to which personnel may be exposed while performing work at the
city of Pasadena site. These hazards may include snake bites (a variety of snakes are present, but not all
are poisonous), insect bites (i.e., mosquitoes, deer flies, chiggers, and ticks) and stings (i.e., bees, wasps)
and exposure to pathogenic (disease producing) microorganisms. Animal and bird droppings often
contain mold, fungus, bacteria or viruses that represent a significant respiratory hazard. If encountered,
personnel will be instructed to avoid touching droppings.

Paramedics will be summoned for serious injuries. First aid procedures for biological hazards will follow
the program set up by the American Red Cross.

3.5 Confined Space Entry Hazards

1. Atmospheric Hazards

Atmospheric hazards generally cannot be seen and, in most cases, it is too dangerous to assume that the
sense of smell will serve as an "early warning system". Many of the typical hazards of confined spaces
do not have reliable warning properties. Some of these hazards can completely incapacitate a person in a
matter of seconds. In addition, as mentioned earlier, conditions can change very quickly in confined
spaces. Because of such factors, air monitoring is usually required if atmospheric hazards are suspected.

There are three general classes of atmospheric hazards:
a) oxygen deficiency,

b) combustible/flammable materials and

c) toxic gases.

a) Oxygen Deficiency

Humans can survive for weeks without food, days without water, but only minutes without air. Air
contains a mixture of gases but is composed primarily of nitrogen (78%) and oxygen (21%). The
remainder of the mixture is comprised of small quantities of hydrogen, argon, neon, krypton, carbon
dioxide and hydrogen. The oxygen component of air is essential for life.

Oxygen is consumed by a variety of cellular chemical processes that produce carbon dioxide as a waste
product. All cells die when deprived of oxygen but some are more critically affected than others. For
example, brain cells begin to die within 4 to 6 minutes of being deprived of oxygen and since the brain
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does not produce new cells, the damage is permanent. Skin and liver cells, however, are less critically
affected by oxygen deficiency because of their ability to generate new cells to replace those that die.

Oxygen levels must be maintained within well-defined limits — too much or too little is catastrophic for
life. The effects of oxygen deficiency, listed in Table 4, are primarily health-based, whereas oxygen
enrichment increases the risk of fire. If the oxygen levels deviate above 22% or below 19%, it is
considered a hazard. Oxygen deficiency (< 19%) is probably the most common type of confined
space hazard.

Table 4. Effects of Oxygen Deficiency

OXYGEN SYMPTOMS PHYSICAL EFFECTS
CONTENT
18-23 % none none
12-16 % increased pulse rate lack of "fine" co-ordination in fingers and hands
rapid pulse rate, nausea, . e —
10-12 % headache breathing difficulties, lack of co-ordination
. complete lack of coordination, inability to react
6-10% ) to danger, loss of consciousness
0-6% = death

In confined spaces, oxygen deficiency may result from either consumption or displacement of the oxygen
present. Activities or processes that can "consume" oxygen include combustion (welding and cutting
torches), decomposition of organic matter (rotting food or plant life) or oxidation of metals (rusting).
Oxygen can be "displaced" when inert gases such as nitrogen, carbon dioxide, helium or steam are used to
purge a space of residual chemicals, gases or vapors.

b) Flammable/Combustible Materials

Flammable and combustible materials are an important concern with regards to fires and explosions in
confined spaces. In this situation, it is important to remember that for a fire or explosion to occur, four
components are required: the proper proportions of

1. Fuel (such as a flammable vapor) and

2. Oxygen (from the air),

3. A source of ignition (such as a spark or flame) and
4. A chain reaction.

The proper mixture of fuel and oxygen varies from gas to gas, but the explosive range is defined as the
area between the lower explosive limit (LEL) and the upper explosive limit (UEL). When the fuel and air
mixture is below the LEL, ignition will not take place because the mixture is "too lean™. Ignition will also
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not occur if the fuel and air mixture is above the UEL because the mixture is "too rich”. When the
mixture is above the UEL, it can readily move into the flammable range with the addition of dilution air.

Explosive Range for Methane
Methane Content -

0-5% (LEL) TOO LEAN
5-15% (UEL) EXPLOSIVE RANGE

15-100 % TOO RICH

Potential sources of ignition that could be found in confined spaces include: open flames, arcs from
electrical equipment, hot surfaces, static electricity and frictional sparks.

Workers must also be aware that the hazards resulting from gases can exist at any level. Differences in
temperature and atmospheric pressure can cause the gases to become stratified within the confined space.
Many flammable gases and vapors are heavier than air. If they flow into a pit, a tank opening or other
confined space, they will present a serious fire and explosion hazard. This concept will also be discussed
in more detail in the Air Monitoring section.

In confined spaces, a common working limit for flammables and combustibles is 10% of the lower
explosive (or flammable) limit (the LEL). This applies for "cold work" only, where sparks or welding
will not occur. For hot work, the working limit is 0 to 1% of the LEL.

Oxygen enrichment is the term used to describe a situation where the oxygen concentration is greater
than 22%. This represents a serious fire hazard. While not flammable itself, oxygen does alter the
burning characteristics of many materials, making them both easier to ignite and faster burning once
ignited. In addition, atmospheres enriched with oxygen also permit flammable gases and vaporsvapors to
ignite over a much wider range of concentrations than is possible in ordinary air.

In confined spaces, care must be taken to ensure that oxygen lines or cylinders are not taken into the space
and to ensure that there are no oxygen leaks and potential sparks. Occasionally, oxygen-enriched
atmospheres have been created when workers used oxygen to ventilate a space or to power pneumatic
hand tools under the mistaken belief that oxygen and air were the same thing. Fires that occur under these
conditions will burn with great speed and intensity.

¢) Toxic Gas Hazards
Toxic (or poisonous) gases present two kinds of risks in a confined space:
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1. lrritation and
2. Asphyxiation

Asphyxiates are gases that can cause asphyxiation by either displacing the oxygen in the atmosphere or
interfering with the body’s ability to use oxygen. Those gases that are physiologically inert (i.e., produce
no effect on the body) and are present in sufficient quantity to displace the air and, therefore, an adequate
oxygen supply are called simple asphyxiates. Examples include nitrogen and methane.

Substances that incapacitate the body's ability to utilize an adequate oxygen supply are called chemical
asphyxiates. Carbon monoxide is a toxic, colorless and odorless gas that combines with the hemoglobin
of red blood cells. Carbon monoxide has a much higher affinity for hemoglobin than oxygen does so it
will attach preferentially and exclude oxygen. This greatly reduces the amount of oxygen available for life
processes and can lead to death due to chemical asphyxiation.

Carbon monoxide is one of the most common asphyxiants encountered. It is formed by incomplete
combustion wherever fuel containing carbon is burned. In addition to its presence as a byproduct in many
industrial situations, it is also produced in large amounts by internal combustion engines such as
automobiles, fuel powered compressors, generators and fork lifts.

Hydrogen sulfide is another chemical asphyxiate that is very toxic, colorless and combustible and is
commonly found in confined spaces such as sewers, oil and gas refineries and many industrial
environments. Hydrogen sulfide is easily detected at low concentrations by a strong foul odor, similar to
rotten eggs. This odor cannot be used as an early warning sign however since hydrogen sulfide can
quickly desensitize the sense of smell. After prolonged exposure, even at low concentrations, an
individual may fail to smell the presence of hydrogen sulfide even if the concentration suddenly increases.
Hydrogen sulfide enters the blood stream and paralyzes the nerve centers in the brain. The lungs cease to
function and the individual is asphyxiated.

The University Confined Space Program suggests the working limit for carbon monoxide is 10 parts per
million (ppm), and for hydrogen sulfide is 5 ppm. If these materials are detected, try to locate the source.
It may be possible to control the source, or, if it is not feasible, at least being aware of the likely location
of the source can influence how the work can best proceed in the confined space.

2. Mechanical/Electrical

The unexpected movement of mechanical parts or the unexpected discharge of electrical energy in a
confined space presents a potentially hazardous situation for anyone within the space. Commonly
encountered equipment includes blenders, stirrers, mixers and agitators. Augers and conveyors may also
be found in spaces where solid materials like grain, coal and fertilizer are handled, processed or stored.

When equipment is serviced or maintained in a confined space, lockout/tagout procedures must be
applied to prevent unexpected release of energy in that equipment or system.

3. General Safety

Other confined space hazards to be wary of include: means of access and egress, temperature extremes,
poor visibility and noise. Also, because of moisture, condensation, slime growths or deposits or other
materials, the danger of slipping and falling is high. Deterioration of the structure, rusting of ladder rungs,
grating and railings can result in falls and head injuries. The worker may also be exposed to pathogenic
diseases. The presence of rats or other vermin is also a potential danger. Improper handling of tools and
equipment can result in cuts, bruises and back injuries.
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Since many of the areas are quite small, head protection and protective gloves should be worn when using
hand tools and the footing should be secure to avoid back injuries, slips, trips or falls in the area. The
attendant at the surface must ensure that the surface in the vicinity of the access is kept clear of all objects
that might fall into the confined space.

4. Engulfment

The movement or shifting of material within a confined space has been responsible for many injuries and
fatalities. Of particular concern are loose, granular materials that can act like quicksand when walked
upon or withdrawn from the space. Silos with grain inside are a prime example of this type of hazard.
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4.0 SITE CONTROL

4.1 Work Area Control

Proximity to field activities will be limited to reduce the probability of occurrence of physical injury and
chemical exposure of field personnel, visitors, and the public.

Work area control will be achieved through the use of zones (exclusion zone, contamination reduction
zone, and support zone). All three zones will be established for drilling and well installation activities,
but for the operation and maintenance (O&M) of the remediation system, there will only be a designated
exclusion zone that will be surrounded by a locked, fenced area. The area outside of the exclusion zone
will be considered the support zone. Access to the remediation system will be limited to authorized
personnel only.

During field activities, the equipment will be oriented to minimize impact to surrounding vehicles,
buildings, and operations. The area surrounding each excavation and inspection equipment will be the
exclusion zone. Non-project personnel will be directed away from the immediate area of the equipment.
The area outside of the exclusion/contaminant reduction zone will be considered the support zone. The
first aid kit and PPE will be kept in the support zone.

4.2 Traffic Control

Each temporary traffic control zone is different. Many variables, such as location of work, road type,
geometrics, vertical and horizontal alignment, intersections, road user volumes, road vehicle mix (bus,
trucks, and cars), and road user speeds affect the needs of each zone. The goal of temporary traffic control
in work zones is safety with minimum disruption to road users. The key factor in promoting temporary
traffic control zone safety is proper judgment.

During planned field activities requiring traffic control, a Traffic Control Plan will be established and
approved prior to the start of work.
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5.0 PERSONNEL PROTECTION

The possibility of exposure to chemicals in groundwater presents a minimal potential health risk to site
workers and proximate base personnel. The primary personal protective clothing used will be disposable
nitrile gloves and safety glasses with rigid side shields. If necessary, based on the exposure limits listed
in Table 2, respiratory protection and engineering or work-practice controls will be used to minimize
exposure and to protect workers. The level of protection to be utilized throughout the duration of this
Task Order will be U.S. EPA Level D, as based on known contaminant levels and previous work
performed. It is the responsibility of the field personnel to inspect all PPE prior to use. Evaluation of the
effectiveness of the Battelle PPE program will be examined by the SHSO following the guidelines
established in the Battelle PPE Program Manual (Battelle, 2004).

5.1 OSHA Levels of Protection

There are four levels of OSHA-mandated personnel protection: Levels A, B, C and D. Levels A, B, and
C are not anticipated for this task order. If site conditions change and a higher degree of protection is
required, the SHSO will consult the HSO/CIH and the required changes in PPE with be made. A change
in the level of PPE will result in this SSHP being amended and reviewed by the HSO/CIH.

Level D protection will consist of the basic work clothing, plus the following depending on activities to
be performed:

Hard hat

e Coveralls/standard work clothing

o Safety glasses with protective side shields
o Safety-toed boots

e Nitrile gloves (or equivalent)

e Auvailable hearing protection

e Auvailable protection against ultraviolet (UV) rays (i.e., sun block, hats, or long
sleeves).

e For emergency purposes or in the event of PPE upgrade, an available half-face or
full-face, air purifying respirator with National Institute for Occupational Safety
and Health (NIOSH) approved combination organic vapor/acid gases/P-100
cartridges (yellow/magenta)*

*All personnel who may be required to wear a respirator will be enrolled in an employer medical
surveillance and respiratory protection program and have their assigned respirator fit-tested before
wearing it on the project.
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6.0 GENERAL SAFETY RULES

6.1 Recommended Equipment Safety Guidelines

Equipment maintenance and safety is the responsibility of the operator. The following information is
provided as general guidelines for safe site practices:

o Inspect the route of travel before moving equipment off-road. Note rocks, trees,
erosion, and uneven surfaces.

e Approach changes in grade squarely to avoid shifting loads or unexpected
imbalance.

e Use a spotter (person at grade) to provide guidance when vertical and lateral
clearance is questionable.

e Locate overhead and buried utilities prior to removal operations. Treat overhead
electrical lines as if they were energized.

o Contact the appropriate utility agencies to deactivate overhead or underground
services that may interfere with sampling operations. Only authorized and
trained personnel should attempt to handle utilities.

¢ Note wind speed and direction to prevent unshielded overhead utility lines from
contacting equipment.

o Allow at least 20 feet of clearance from overhead utility lines.

o Contact appropriate utility agencies to survey, mark, and flag locations of buried
utility lines.

e Maintain orderly housekeeping
e Store tools, materials, and supplies properly and in a secure area.

e Maintain working surfaces free of obstructions or potentially hazardous
substances.

e Store fuels in approved safety containers only.
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7.0 EMERGENCY PROCEDURES

7.1 Communication

A communication program will be implemented during the project. Workers are to use the buddy system
at all times and be cognizant of the reduction of communication abilities in high-noise areas. The specific
hand signals to be used during the project will be discussed in the tailgate safety meeting and will include,
but are not limited to, the following:

o Closed fist — Stop work

e Hand crossed above head Personal injury

e Hand gripping throat Cannot talk; Having difficulty breathing

e  Grip partner’s wrist Cannot talk; Leave area immediately

e Hands on top of head — Need assistance
e  Thumbs up — OK, I am all right, I understand
e  Thumbs down — No, negative

7.2 Site Evacuation Procedures

In case of an emergency, an air horn, or an equivalent device that can generate at least 80 dBA of noise,
will be used as the evacuation warning. One long blast from the horn will be understood to mean
immediate evacuation from the exclusion zone. Personnel working on the site will immediately make
their way to the designated gathering point for a “head count”. The gathering point will be site and
activity dependent and therefore will vary. The SHSO will determine the gathering point and notify all
site personnel at the daily tailgate meeting.

In the event that an emergency requires the evacuation from the site, the parking lot of the Huntington
Memorial Hospital will be the designated emergency gathering location. The route to the hospital is
presented in Figure 1. Driving distance is approximately 2.4 miles with an approximate travel time of six
minutes. The emergency evacuation plan will be discussed in the first pre-entry tailgate meeting and as
necessary when new personnel arrive on-site.

7.3 First Aid

A fire extinguisher and a first aid kit, containing the American Red Cross first aid manual, will be
stationed in each field vehicle. A blood-borne pathogen clean-up kit will also be available. This kit will
consist of, at minimum, household bleach, empty spray bottle, disposable gloves, disposable towels, red
biohazard disposal bags. The following personnel are trained in first aid, CPR, and blood borne
pathogens:

e David Conner, SHSO

e Ben Headington, SHSO

e Linc Remmert, HSO
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If an injured individual requires further attention, the individual will be immediately transported to the
nearest hospital. A map illustrating the route to the off-base emergency medical facility is presented in
Figure 1. If necessary, the victim will be decontaminated prior to transport to the facility; if the injury is
serious, decontamination is of secondary importance. A copy of this SSHP will accompany the injured
workers to the medical facility. All accidents, without regard to severity, will be documented by the
SHSO on the Accident/Incident Analysis Form (Attachment 1). The Accident/ Incident Form will be
forwarded to the HSO and Project Manager within 24 hours. An analysis of the accident will be
conducted by the HSO/CIH following the guidelines in the Battelle Safety and Industrial Hygiene Manual
(Battelle, 2005d).

General first aid procedures are outlined below:

e Skin Contact: Use copious amounts of soap and water. Wash/rinse affected area
thoroughly, then provide appropriate medical attention. An eyewash station and
an emergency shower or drench system will be located in the contamination
reduction zone and/or support zone as appropriate. Eyes should be rinsed for 15
minutes upon chemical contact.

¢ Inhalation: Move to fresh air and, if necessary, decontaminate and transport to
hospital. Any loss of consciousness or exposure to airborne toxic substances,
even if the individual appears to have fully recovered, will require immediate
treatment by a qualified physician.

e Ingestion: Notify Poison Control Center and emergency medical facility and
transport to nearest emergency medical facility immediately.

e Puncture Wound or Laceration: Decontaminate and transport to emergency
medical facility. Apply direct compression to stop or slow the flow of blood.

e Biological Hazard: Identify the specific animal responsible for the injury (if
possible), notify the nearest emergency medical facility and transport the affected
worker immediately.

7.4 Decontamination During Medical Emergencies

If emergency first aid and/or medical treatment are required, decontamination procedures may be limited
or omitted. If the contamination does not present a hazard to the rescue personnel, life-saving care may
be instituted immediately. If contamination will present a risk to rescue personnel, minimal
decontamination should be performed to allow initiation of aid. If contamination presents a significant
risk to rescue personnel, then decontamination will need to be performed until the contamination no
longer poses a risk.

Medical personnel should be notified prior to transporting the victim if the victim may be contaminated.

Assurance must be made that the medical personnel at the receiving area are able and willing to handle a
victim who is contaminated. Site personnel will accompany contaminated victims to the medical facility
to advise on matters involving decontamination. A copy of this SSHP including applicable MSDSs will

be brought along with the victim.
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Figure 1. Hospital Location Map and Site Evacuation Route
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Heat-related illnesses range from heat fatigue to heat stroke. Heat stroke requires prompt treatment to
prevent irreversible damage or death. Protective clothing must be promptly removed. Less serious forms
of heat stress also require prompt attention. Hazards associated with cold stress are not anticipated due to
the project’s geographic location.

Decontamination may be omitted or minimized and treatment begun immediately, unless the victim is
obviously grossly contaminated. Only a qualified physician is allowed to treat inhalation exposure cases.
If the contaminant has entered through the skin or the eyes, an emergency shower will be used for at least
15 minutes to rinse the affected area with water.

7.5 Emergency Assistance
The name, telephone number, and location of police, fire, and other emergency response agencies will be
posted in the support zone. If emergency personnel are called to the site, efforts will be made to

accommodate their safety operations.

Emergency Services

Ambulance 911
Fire Department 911
Highway Patrol 911
Police 911
Poison Control Center (800) 222-1222
Dept. of Environmental Health Services (800) 258-6942
National Response Center, Toxic Chemicals and Oil Spills (800) 424-8802
NASA Security and Safety Officer (818) 354-3530

Medical Centers

Huntington Memorial Hospital (626) 397-5000
100 W California Blvd.

Pasadena, CA 91105-3010

Verdugo Hills Hospital (818) 790-7100
1812 Verdugo Blvd
Glendale, CA 91208-1407

Battelle Personnel
Keith Fields, Project Manager Office: (614) 424-7723
Mobile: (614) 778-2618

Bernard Himmelsbach, CIH Office: (614) 424-4302
Mobile: (614) 348-3408

Linc Remmert, HSO Office: (614) 424-3678
Mobile: (614) 348-7279

Dave Conner, SHSO Office: (619) 574-4827
Mobile: (619) 726-7311

Battelle (JPL) Field Office: Phone: (626) 345-0598
Fax: (626) 345-0698
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8.0 SPILL AND DISCHARGE CONTROL

Spill and Discharge Control has been developed to prevent the contamination of soils, water,
uncontaminated areas/surfaces, equipment or material by the unauthorized release of a hazardous
substance or material. The California EPA Office of Emergency Services will be notified immediately of
any spills or releases at (800) 260-3972.

The following spill control equipment will be made available at all times:

Clay, kitty litter, or other appropriate spill absorbent material.
55-gallon drums.

Shovels.

Decontamination supplies and protective clothing.

Eyewash station.

Regardless of the type of spill (liquid or solid), the following measures will be taken to isolate the spilled

material(s):

Isolate and contain the hazardous spill area.
Restrict access of unauthorized personnel.
Prevent contact with the spilled material.

Relocate upwind and upgradient of the spilled material.
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9.0 MEDICAL SURVEILLANCE

Battelle’s Medical Surveillance Program is based on the requirements outlined in 29 CFR 1910.120 and
1910.1030.

9.1 Contents of Medical Examination

All Battelle and subcontractor project personnel working on-site will have undergone either a baseline or
annual medical monitoring examination within 12 months prior to participation in fieldwork.

Medical screening is conducted prior to employment and annually thereafter, and consists of the
following:

e Medical and occupational history

e Physical examination, with particular attention to the cardiopulmonary system,
general physical fitness, skin, blood forming, hepatic, renal, and nervous
systems:
= Urinalysis
= Blood analysis
= Pulmonary function test.

e Additional tests, including:

» Audiometric test
= Vision test.

Medical approval is required for personnel who need to wear respiratory protection equipment. During
the annual physical, the medical evaluator will determine an individual’s physical fitness for respirator
usage. Based on this examination, the physician will certify in writing whether the individual is capable
of full participation in the program, or whether that person must work within certain restrictions.
Personnel may be excluded from this project for medical reasons. Any person suffering a lost-time injury
or illness must have medical approval prior to returning to work.

9.2 Record Keeping

All medical records must be maintained by the employer for a period of at least 30 years after the
employee's termination of employment, in accordance with OSHA regulations on confidentially and
record keeping.

Prior to the initiation of work, subcontractors will submit copies of medical fitness certifications for each
employee to be assigned to the site to the Battelle HSO/CIH. The certifications will state that the
employee has received a medical examination within the previous 12 months and has been determined fit
to perform on-site work.
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10.0 TRAINING

As required by OSHA regulations (29 CFR 1910.120), all Battelle and subcontractor personnel involved
in hazardous waste site operations are required to receive an initial 40 hours of health and safety training
and receive refresher training annually. All site personnel will complete this general (not site-specific)
training before assignment to the project. Battelle is responsible and accountable for ensuring that
Battelle staff are trained and qualified to carry out their assigned responsibilities on this project.

In addition, the on-site management, supervisors and the SHSO will receive additional specialized
hazardous waste operations management training. This training will include, but shall not be limited to,
the following:

e The employer's Health and Safety program.

e Hazard Communication Program.

e Associated employee-training program.

e PPE program.

e Spill containment program.

e Health hazard monitoring procedures and techniques.

e CPR/First Aid Training and blood borne pathogens control.

o Fire Extinguisher Training.
The HSO or the SHSO will keep copies of the certification for the completion of all training for all site
workers on-site in a file. Workers without such certification will not be allowed to work at the site. Prior
to commencement of field operations at the project site, personnel will receive site-specific training

(briefed in the tailgate safety meeting), this training will include a review of all information contained in
this SSHP with particular emphasis on the following:

e Types and anticipated levels of hazardous substances known to be present on-
site, their PELSs, health effects, and exposure routes.

e The need for PPE.

e The importance of maintenance and attention to proper fit of PPE.

e Prescribed decontamination procedures.

o Safe work practices, such as proper site entry and egress, and proper hygiene
during meal and rest breaks.

e Recognition, in oneself and others, of physical conditions requiring immediate
medical attention, especially heat stress, and simple first aid application
measures.

e Procedures to be followed in case of emergencies.

In addition to the 40-hour training, Battelle personnel involved in the field operations will have had at
least three (3) days of supervised field experience, on similar kinds of projects.
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11.0 ADVERSE WEATHER CONDITIONS

In case of adverse weather conditions, the Project Manager or SHSO will determine if work can continue
without endangering the health and safety of the field workers. The SHSO will monitor the weather

during the morning and afternoon hours and will document it in the field logbook. A battery-operated
weather radio will be kept on-site.

Some of the items to be considered prior to determining the continuance of work are:

e Potential for heat/cold stress and heat/cold-related injuries.
e Dangerous weather-related working conditions (high winds, dust storms).
e Limited visibility.

o Potential for electrical storms/thunder lightening. No outdoor activities will be
permitted during electrical storms.

D-34



12.0 REFERENCES

American Conference of Governmental Industrial Hygienists (ACGIC). 2006. Threshold Limit Values
and Biological Exposure Indices.

American Red Cross, Community First Aid and Safety Manual.

Agency for Toxic Substances and Disease Registry (ATSDR). 1997a. “Tetrachloroethylene Fact Sheet.”
U.S. Department of Health and Human Services, Public Health Service, Agency for Toxic
Substances and Disease Registry, September.

Agency for Toxic Substances and Disease Registry (ATSDR). 1997b. “Toxicological Profile for
Tetrachloroethylene.” U.S. Department of Health and Human Services, Public Health Service,
Agency for Toxic Substances and Disease Registry, September.

Agency for Toxic Substances and Disease Registry (ATSDR). 2000. “Toxicological Profile for
Chromium.” U.S. Department of Health and Human Services.

Battelle. 2005a. Battelle Science & Technology ESH&Q Systems Management Program Plan.
ESHQ_TRNG-PP-001 (BSTIESH&Q Training Program. October.

Battelle. 2005b. Safety & Industrial Hygiene Manual, SIH-GP-010 (Respiratory Protection Procedure).
May.

Battelle. 2005c. Safety & Industrial Hygiene Manual, SIH-PP-005 (Chemical Safety Information
Program). September.

Battelle. 2005d. Safety & Industrial Hygiene Manual, SIH-GP-025 (Accident/Incident Reporting and
Investigation Program). August.

Battelle. 2004. Safety & Industrial Hygiene Manual, SIH-PP-01 (Personal Protective Equipment
Program). August.

Daugherty, M.L. 1993. Toxicity Summary for Tetrachloroethylene. Chemical Hazard Evaluation Group,
Biomedical Environmental Information Analysis Section, Health and Safety Division, Oak Ridge
National Laboratory.

Faust, R.A. 1993. Toxicity Summary for Trichloroethene. Chemical Hazard Evaluation Group,
Biomedical Environmental Information Analysis Section, Health and Safety Research Division,
Oak Ridge National Laboratory.

HSDB. 2002. Hazardous Substances Databank, a database of the National Library of Medicine’s
TOXNET system (http://toxnet.nIm.nih.gov) on August 13, 2002.

Occupational Safety and Health Administration (OSHA). Occupational Safety and Health Standards,
Title 29 CFR Parts 1910 and 1926, U.S. Department of Labor.

Occupational Safety and Health Administration (OSHA). 1989. Air Contaminants: Permissible
Exposure Limits (PELs) 29 CFR 1910.1000.54 FR 2332. January 19.

D-35


http:1910.1000.54
http:http://toxnet.nlm.nih.gov

Office of Environmental Health Hazard Assessment (OEHHA). 2002. Draft Public Health Goal for
Perchlorate in Drinking Water. Prepared by OEHHA California EPA. March.

Opresko, D.M. 1994. Toxicity Summary for 1,2-Dichloroethane. Chemical Hazard Evaluation Group,
Biomedical and Environmental Information Analysis Section, Health Sciences Research
Division, Oak Ridge National Laboratory.

United States Army Corps of Engineers (USACE). 2003. Safety & Health Requirements Manual, 385-1-
1. November.

United States Department of Health and Human Services (USDHH). 2001. Ninth Report on Carcinogens.
Chromium Hexavalent Compounds. U.S Department of Health and Human Services. Public
Health Service.

United States Environmental Protection Agency (U.S. EPA). 2002. Perchlorate Environmental
Contamination: Toxicological Review and Risk Characterization. External Review Draft.
Office of Research and Development. NCEA-1-0503. January 16.

United States Environmental Protection Agency (U.S. EPA). 1992. Standard Operating Safety Guides.
OSWER Directive 9285.1-01B, U.S. EPA, Office of Emergency and Remedial Response,
Washington, D.C. June.

United States Navy. 2001. Navy/Marine Corps Installation Restoration Manual, Revised April.

D-36



ATTACHMENT 1

HEALTH AND SAFETY FORMS



SAFETY COMPLIANCE AGREEMENT FORM

Site:

Contract No.

Project No.

SHSO:

I acknowledge that | have read the information in this Health and Safety Plan. | understand the site
hazards as described and agree to comply with the contents of the plan.

Signature & Printed Name

Company

Date




TAILGATE SAFETY MEETING FORM

Date: Time:

Site Location:

Job Number:

Scope of Work:

SAFETY TOPICS PRESENTED

Projective Clothing/Equipment:

Chemical Hazards:

Physical Hazards:

Equipment Used:

Emergency Procedures:

Hospital: Phone:

Ambulance Phone:

Hospital Address and Route:

Noise Impacts and Mitigation:

Odor Impacts and Mitigation:

Permits Required:

ATTENDEES
NAME PRINTED

Meeting Conducted by:

Site Safety Officer:

Daily Issues and Lessons Learned:

SIGNITURE

Signed by:

Construction Manager:

Daily Site Closure Actions:




AIR MONITORING DATA SHEET

DATE

TIME

LOCATION

INSTRUMENT
READING

COMMENTS

Site Safety Officer:

Date:




Accident Incident Analysis

NOTE: This section to be filled in by Safety Health &Emergency Response and/or Environmental Protection

Event Report Number: | 1A Report Number: OSHA Case Log Number:

OSHA Recordable: [JYes []No | Type of recordable: [JLWD [JRD []Other, OSHA Reportable: [[TYes [[INo
EPA Reportable Incident: []Yes [JNo | Mercury spill [JYes [INo Oil spill [JYes [INo
SECTION Date of Incident (dd/mm/yyyy): Time of Incident: AM Date Reported:

PM

Did Incident result in Injury to Battelle Staff or a Battelle supervised person []Yes [[JNo (If yes fill out ALL sections. If no omit Section

1)

SECTION Staff Member’s Name:
1

Employee Identification Number:

Reporting Location: | Division:

Organization Code:

Treatment at Time of Incident: []First Aid [ JEMT []Battelle Health Services [ ]Other Medical Provider [ JNo treatment at time of incident

Injury Type (cut, bruise, strain, etc) | Location of Injury (hand, foot, etc)

SECTION Type of Incident: []Near-miss [_JChemical Spill [_JEnvironmental Release [_]Property Damage []Injury/Iliness []

Other
11

Name(s) of staff members involved:

Job Assignment at Time of Incident: | Was this a routine part of the job? [JYes [JNo

Time in Job Assignment: []0-14 days []15-90 days [13 months to 1 year []1to 3 years [ ]4-10 years [ Jmore than 10 years

Name(s) of witnesses:

Describe What Happened: Describe in sufficient detail to allow the scene to be visualized by a reader. Attach additional pages if necessary.

SECTION IV

Causes(s)

Proposed/Planned Corrective Action(s)

SECTION YV

Manager’s Comments/Actions:

Staff Member Name and Date Supervisor’s Name and Date

Witness Name and Date

Other Investigator’s Name and Date Other Investigator’s Name and Date Witness Name and Date

SH&ER/Environmental Protection Comments/Actions:

Manager (final review) Name and Date: SH&ER/Environmental Protection Name and Date




ATTACHMENT 2

SUBCONTRACTOR SAFETY OPERATIONS






SAFETY COMPLIANCE and their distributors make no warranties or guarantees, express, oral,
implied or statutory, regarding this product, and expressly disclaim all implied warranties otherwise
arising by operation of law, including the implied warranties of merchant ability and fitness for a
particular purpose. The purchaser assumes all risk and liability for results obtained by any use of this
product. SAFETY COMPLIANCE and their distributors liability shall not exceed the purchase price
for this product. In no event shall SAFETY COMPLIANCE or their agents or distributors be liable
for loss of profits, loss of use or any incidental, consequential, indirect, contingent, secondary, special
or other damages or expenses of any nature whatsoever, even if advised of the possibility of such
damages.

All rights reserved. No part of this publication may be reproduced or transmitted in any form or by
any means, electronic or mechanical including photocopy, recording, or any information storage
retrieval system, without permission in writing of the publisher or as noted below.

Permission to make additional copies of the forms found in this manual for internal use only, is hereby
granted.

@ Copyright 1992, 2003 by Safety Compliance Company
All Rights Reserved. Moreno Valley, CA.
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MANAGEMENT COMMITMENT

POLICY STATEMENT

We recognize that the safety of our employees is of the utmost importance. The Safety Program is
designed to aid employees and management in adhering to safe standards in our work place. The
ultimate company objective is to prevent accidents and injuries to all employees.

While it is the responsibility of management to maintain an effective level of compliance to safety
standards, it is also the responsibility of all our employees to perform their jobs and conduct
themselves in accordance with such standards. Working together, we can insure safe and healthy
conditions for all employees. Therefore, each and every employee must be aware of, understand and
participate in the Safety Program.

Our management is dedicated to the health and safety of all its employees. To this end, we will
respond to unsafe conditions or practices. The successful operation of R C Foster Corporation will
depend not only on sales and service, but also on how safely each job is performed. There is no job so
important nor any service so urgent that we cannot take time to work safely. We consider the safety
of our personnel to be of prime importance, and we expect your full cooperation in making our
program effective,

Vv IoPresident

DATE: /Ol -00





























































































































































CODE OF SAFE PRACTICES

ROOF LOADING
JOB SUMMARY: Places material supplies on roof/supports personnel.
SKILLS REQUIRED: Ability to use proper equipment. Able to follow directions.
Good attitude. Safety conscious.
EMOTIONAL Ability to handle heights.
STANDARDS: Ability to handle repetitive work and still be safety conscious.
PHYSICAL
STANDARDS: Strong back and arms. Able to stand for long periods of time.
Good eyesight. Able to judge distances.
JOB HAZARDS: Repetitive wrist, shoulder, arm and back movements.
Able to climb in and out of tractor.
SAFETY
EQUIPMENT Fall Protection system when applicable. Gloves.
REQUIRED: Hard-toed shoes suggested. Hard hat. Safety glasses.
SAFE CONDITIONS:

Employees shall be properly instructed on the hazards of their work and of safe practices by

bulletins, printed rules, verbal instructions and periodic safety meetings.

GENERAL ROOF LOADING RESPONSIBILITIES

1. All roofs are to be loaded safely and without damage to property.
. Material must be loaded so that it will not roll/fall off of the roof.
3. Prior to loading roofs, driver will physically pre-walk the roof for the following:

a. The condition of sheeting. Avoid all areas where sheeting is weak of soft. This will
help avoid stepping through the roof.

b. The condition of the roofing - loose granules, broken wood shingles, loose composition -
areas where one could lose footing.

¢. Unseen dry rot.

d. Height of job. Check if Fall Protection is required.

e. If driver feels the roof is unsafe or presents a hazardous situation, he is to report those
conditions to the office and await instructions. REMAIN OFF OF THE ROOF.

4. Never drop materials onto the roof deck. Materials are to be set down on the deck as gently as
possible to avoid damage to material or deck.

Note steepness - do not load roofs over a 6 and 12 pitch because the material will not stay safely in place on
roof once loaded.

(continued on next page)


























































































































































































8. Sub-Contractor Weekly Safety Tailgate Meetings
a. Collect a copy of the minutes and attendance sheets from each Sub-Contractor.
b. Keep track of which contractors did not turn in meeting and issue violation.

9. Weekly Inspection by Sub-Contractors
a. Each Sub-Contractor should perform weekly inspections and be able to provide

weekly copies to General Contractor.

10. Qualification for Sub-Contractors
a. Check for Competent Person before starting operation (fall protection areas,
trenching, etc.) Issue violation notices for compliance.
b. Certification of equipment operators. Issue violation notice for compliance.

11. Registered Engineers Approval

a. 'Trench work deeper than 20 feet, glue lams longer than 25 feet, erection
plan for panels, etc.

12. Sub-Contractor Responsibilities
a. Sub-Contractors should supply their own First Aid kit, Fire Extinguisher,
First Aid responder and drinking water.

13. R C Foster Corporation Fire Equipment

a. Fire Extinguisher every 3,000 square feet and near each stairway of every

floor.
b. Fire Extinguisher within 75 feet of any construction operation.

c. High rises may call for fire hose hook-ups.

14. Access Light

a. Proper illumination must be provided in access areas.
b. Lighting must be in good working order and covered.

15. First Aid Responder
a. First Aid certified person required from R C Foster Corporation.
b. First Aid certified person from each trade.

16. Restrooms
a. One restroom for every 20 persons on site.
b. Must be kept in sanitary condition and stocked with adequate toilet paper.

17. Trailer Requirements

Close to entry of job for authorized check-in and emergency service.
Post general job-site rules near trailer or entry.

Trailer must be on firm level foundation. Chock tires (if applicable).
Guardrails are required on stairs entering the trailer.

Clean and clear access throughout especially to emergency equipment.
Cover lighting above trailer.
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CALIFORNIA FALL PROTECTION PROGRAM

Falls are a leading cause of fatal injuries in the construction industry. On average throughout
the nation, over 50 people die every day from a fall. Additionally, falls at work is one of the
top cited serious violations from Cal OSHA.

All violations of the Fall Protection Program may be grounds for a written violation and for
termination.

Fall Protection Requirements:

When working where there is a hazard of falling more than 7% feet from a perimeter of a
structure, unprotected sides and edges, loading edges, through openings, and roof surfaces.

Some Examples of Fall Protection Requirements at Less Than 7Y Feet:

Rod buster working a vertical rebar - 6 feet.
Pitches on a roof steeper than 7:12 - any height.
Use of a pneumatic nailer or stapler on 1/3 pitch roof - any height.

Some Exemptions to the 7/ Feet Requirements:

15 feet for ironworkers, decking operations, panelized roof construction and framers working
on 4 inch nominal or wider structural members while doing truss or joist work.

20 feet for roofing operations on pitches less than a 7:12.

30 feet for ironworkers for connecting steel only.

Fall Protection Types:

Standard guardrails, cables or secured and labeled floor hole covers
Personal Fall Arrest System

Positioning Device Systems

Fall Restraint Systems

Safety net

Roof jacks (roofers only)

Catch platforms

Scaffold platforms

Eave barriers (roofers only)
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Ramp means an inclined walking or working surface used to gain access to one point from another
and is constructed from earth or structural materials like wood or steel.

Registered Professional Engineer is a professional engineer registered in the state where the work is
to be performed.

Sheeting are the members of a shoring system that retain the earth in position and are supported by
other members of the shoring system.

Shield (Trench Box, Trench Shield) is a structure that is able to withstand the forces of a cave-in.
Shields can be permanent structures that can be designed to be portable and moved along as the work
progresses, pre-manufactured, or job built in accordance with 1926.652(c)(3).

Shoring (Shoring System) is a structure such as a metal hydraulic, mechanical or timber shoring
system that supports the sides of an excavation and is designed to prevent cave-ins.

Sloping (Sloping System) excavation to form sides of an excavation that are inclined away from the
bottom of the excavation. The angle of incline required to prevent a cave-in varies with differences in
factors such as the soil type, environmental conditions of exposure and application of surcharge loads.

Stable Rock is a solid mineral material that can be excavated with vertical sides and shall remain
intact while exposed. (see the standard for methods of converting unstable rock to stable rock.)

Structural Ramp is a ramp made of steel or wood and usually used for vehicle access. Soil or rock
ramps are not considered structural.

Support System is a structure such as underpinning, bracing or shoring which provides support to an
adjacent structure, underground installation or the sides of an excavation.

Tabulated Data are tables and charts approved by a registered professional engineer and used to
design and construct a protective system.

Trenches are a narrow excavation, in relation to length, made below the surface of the ground.
Generally, the depth is greater then the width, but the width of a trench measured at the bottom is not
greater then 15 feet. If forms or other structures are installed or constructed in an excavation and
reduce the dimension from the structure to the side to 15 feet or less the excavation is considered a
trench.

Uprights are vertical members of a trench shoring system placed in contact with the earth and usually
positioned so that individual members do not come in contact with each other. Uprights in contact
with each other are sheeting.

Wales are horizontal members of a shoring system placed parallel to the excavation face whose sides
bear against the vertical members of the shoring system or earth.

Confined Space for the purpose of the excavation standard is defined as one:

L Having limited access and egress.
1L Which could produce or contain a hazardous atmosphere.
III. Is not designed for continuous human occupancy.

Iv. Is not deeper than 4 feet.



3. PRE-EXCAVATION CHECKS:

A

Hidden obstructions or hazards may be identified by obtaining and checking site plans identifying
underground pipes or utilities in the area of the excavation.

Care should be used as these plans and records may not be up-to-date or accurate.

Check the area for previously disturbed ground.

L Excavations in previously disturbed ground may require additional bracing and shoring.

I Previously disturbed ground near a new excavation may also require use of bracing and
shoring in the new excavation.

4. SHORING USE: (Workers kneeling in a trench less than 5 feet can still be
exposed to the hazards of cave-ins or hazardous environments.)

A.

B.

C.

D.

All trenches over 5 feet in depth shall be shored, sloped, or shield provided to protect workers.
Excavations shallower than 5 feet shall also be sloped or shored if they are in unstable soil.
The depth of an excavation shall be measured at its greatest vertical dimension.

Spoil piles, located close to the edge of an excavation shall affect the vertical depth.

5. SLOPING: There are three methods of sloping a trench to protect workers.

A.

Sloping is cutting back the trench walls to the proper angle of repose. (Refer to Table B-1 of 29
CFR 1926 subpart F)

Angles of repose are dependent upon soil classification, water condition, previous soil
disturbances, etc.

L The proper angle should be independently determined by a competent person for each
site and if conditions require, each trench at the same site.

1L Where the excavation has water conditions, silty material, loose boulders, and areas
where erosion, deep frost action, and slide planes appear, the angle of repose shall be
flattened.

6. SHORING OF THE TRENCHES: Trench shoring is installed to resist or replace the force on

the excavation face.

A.

Shoring of a trench may be accomplished with the use of wood timbers, screw jacks, hydraulic
rams or combinations of all of these methods.

Timbers shall be in sound condition and free of major defects. They shall be equal to the grade
size specified. Workers shall be alert for the warning signs of splintering or separating wood
fibers. FAILURE OF THE SHORING IS EMINENT WHEN THESE SIGNS ARE
DETECTED AND WORKERS MUST EVACUATE THE EXCAVATION.

Steel shoring components provide little warning before failure and workers shall check and be
alert for bent or damaged members.

Pressure Gauges, cylinders and rails shall all be in good condition if hydraulic shoring is used.
Signs of fluid leakage shall be detected and repaired.















“CODE OF SAFE PRACTICES FOR TRENCH/EXCAVATION/SHAFT”

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.
20.

Obtain permit from the Division of Occupational Safety and Health District office if the depth is 5 feet
or deeper.

A copy of the permit must be available at the jobsite.

Job notification must be given to the nearest District Office of DOSH prior to digging (for annual
permit holder).

Determine and locate underground utilities by calling (USA) 1-800-422-4133 within 48 hours.
A Competent Person must supervise the trench/excavation/shaft at all times.
Remove trees, poles, boulders and/or similar objects that may be hazardous to the employees.

The Competent Person shall assess the job site from possible moving ground, also after rainstorm,
earthquake, or other events prior to the employees’ exposure to the trench/excavation/shaft.

Workers shall be protected by shoring, sloping, benching, casing or other equivalent alternative
methods. Protective devices or materials that are utilized shall conform with the type of soil present at
the jobsite.

Spoil/dirt shall be kept 2 feet from the edge of the trench/excavation. Check for cracks and sloughing
around and above the excavation area.

Provide a convenient way for workers to enter and leave the trench/excavation. A ladder, ramp or
other safe means of egress shall be in trench/excavations that are 4 feet or deeper so as to require no
more that 25 feet of lateral travel for employees.

Where employees or equipment are required or permitted to cross over excavation deeper than 6 feet
and wider than 30 inches, walkways or bridges with standard guardrails shall be provided.

Do not excavate beneath the base of an adjacent foundation, retaining wall or other structure so as to
undermine such structure. Support undermined sidewalk and adjoining structures if these conditions
exist.

Do not use an existing wall or structure as a retaining wall until it will safely support the expected load.
This must be determined by a Competent Person.

Protective barriers, barricades, and/or caution signs shall be provided at the trench/excavation in
remote area, or area where the employee could fall into the trench/excavation.

Backfill temporary wells, pits, and shafts immediately upon completion of the operation.

Shoring, sloping, benching or any other equivalent protective method shall comply with Title 8,
California Code of Regulations. The protective method shall be designed by a Registered Civil
Engineer in the State of California, if the trench/excavation is deeper than 20 feet.

Employees shall wear an appropriate type of safety shoes/work boots at the jobsite. (Big NO for tennis
shoes at the jobsite.)

Head protection shall be provided at the construction site.
Ladders/ramps used as an access to the trench/excavation/shaft shall be free of any defects.

Employer shall read, understand and comply with the Construction Safety Orders, Rules and
Regulations prescribed by Title 8, California Code of Regulations.
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Above-ground pipes transporting hazardous substances (gases, vapors, liquids, semi-liquids, or
plastics) shall be identified in accordance with Local and State Regulations.

Other above-ground pipes that do not contain hazardous substances but may have associated
hazards if disturbed or cut (e.g., steam lines, oxygen lines) shall be addressed as follows:

Before employees enter the area and initiate work, Cathy Fernandez will inform them of:

The location of the pipe or piping system or other known safety hazard
The substance in the pipe
Potential hazards

Safety precautions

INFORMING CONTRACTORS

To ensure that outside contractors work safely in our plant and to protect our employees from
chemicals used by outside contractors, Cathy Fernandez is responsible for giving and receiving the
following information from contractors:

Hazardous substances, including Proposition 65 chemicals, to which they may be exposed
while on the job site as well as substances they will be bringing into the workplace. (To this
end, we will provide contractors with information on our labeling system and access to
MSDS.)

Precautions and protective measures the employees may take to minimize the
possibility of exposure.

If anyone has questions about this plan please contact Cathy Fernandez. Our plan will be monitored

by

ROBERT C. FOSTER to ensure that the policies are carried out and that

the

(person/position)

plan is effective.

10/06/2000

Embf(;yer S@nature Date



Company Name

Notice of Safety Violation

Name of Sub-Contractor Date

Description of Safety Violation

Corrective Action

Date of Abatement

List of Any Special Actions During Abatement

Foreman/Supervisor/Superintendent in violation Date

It is the responsibility of the Foreman/Supervisor/Superintendent to notify all his/her employees of
this notice of violation.

Superintendent of General Contractor Date

CC:

Foreman in violation
Company Owner in violation
Project Manager

Other:



INCIDENT NOTIFICATION

This form must be completed when an employee has been involved in an accident during work hours that
might require medical treatment,

DATE OF INCIDENT

EMPLOYEE’S NAME

(print)

EXPLANATION OF INCIDENT:

I do feel that medical treatment is necessary at this time.

Initial

I do not feel that medical treatment is necessary at this time.
Initial
Employee’s Signature Date

Supervisor’s Signature Date




INJURY & ILLNESS PREVENTION PROGRAM
VIOLATION WARNING NOTICE

DATE:

LOCATION:

DEPARTMENT:

EMPLOYEE NAME:

O Ist Violation 0 2nd Violation 0O 3rd Violation

You are hereby warned and have been counseled on:

Disciplinary action taken:

Issued by: Reviewed by:
Supervisor Director of Safety

I agree to comply with the safety procedures as discussed and outlined above.

Date Employee Signature

This employee speaks Spanish only. I have translated this and explained fully.

Date Director of Safety
The following disciplinary actions may be taken:

1. The employee will be removed from the hazardous exposure and required to discuss this
matter, in detail, with the Supervisor and Manager.

2, The employee will be re-instructed by his Supervisor in the sifety procedure which must be
followed.
3. The employee must certify in writing that he will comply in the future and understands that

termination may result from any further non-compliance.

*Although the above procedure details disciplinary actions that are possible, each infraction will be taken
independently and will result in some kind of disciplinary action, possibly including discharge.



PROGRAMAS PREVENTIVOS DE ENFERMEDAD Y LESIONES

AVISO DE VIOLACION

FECHA:

LOCALIDAD:

DEPARTAMENTO:

NOMBRE DEL EMPLEADO:

O Primera violacion [0 Segunda violacion O Tercera violacién

Ud. ha sido avisado acosenjado sobie lo siguiente:

Accion disciplinaria tomada por la compania:

Reviewed by:
Supervisor Director of Safety

Yo hablo Espafiol solo pero no led. Mi Supervisor me ha leido este aviso en Espaifiol y yo lo
comprendo todo. (I speak Spanish only and do not read. My Supervisor has read this to me in
spanish and I understand completely.)

Yo me comprometo A seguir los procedimientos de seguridad discutidos y escritos arrilsa.

Fecha (Date) Firma de Empleado (Signature of Employee)
p

Las siguiente son las acciones disciplinarias:

1. El empleado se quitara desde la exposicion peligrosa y reguerido que discuta la materia en

forma detallada con el Supervisor y gerente.

2. El empleado sera readiestrado por su Supervisor en politicas y los procedimientos que deben
seguirse.

3. El empleado debe, por escrito, certificar que el cumplira en el futuro. Comprende

terminacion pueden.

*Although the above procedure details disciplinary actions that are possible, each infraction will be taken
independently and will result in some kind of disciplinary action, possibly including discharge.
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ACCIDENT PREVENTION POLICY STATEMENT

We must eliminate accidents and injuries, reduce all likely hazards from the work place and
always operate with the safety of employees, customers and the public in mind. These are our
highest priorities.

As employees of Layne Christensen Company, we believe that:
1. All injuries can be prevented. This is a realistic goal. Unless we

fully believe that all injuries can be prevented, accidents will
become acceptable.

2. Management is dedicated to preventing injuries and illnesses.
Safety management is as important as any other aspect of our
business.

3. All hazards must be controlled. Sources of danger will be

eliminated and hazards will be controlled through special training,
safety devices and protective equipment and clothing.

4, Safety is a condition of employment. From the first day on the job,
we are accountable for safe working habits. Safety is as important
as all other job responsibilities.

5. Employees will be trained to work safely. There will be safety
rules and procedures for all jobs. Training is an ongoing process.

6. People are the most important element of our safety program.
Intelligent, trained, motivated people make the safety program
work.

7. Safety is important off-the-job. An off-the-job injury is no less
painful than one suffered on-the-job and no less disruptive of our
business.

8. Preventing injuries is good business. A safe business is a more
productive business. Better safety management results in higher
company morale.

These eight beliefs will be realized when all employees follow every safety procedure and
cooperates fully with our accident prevention effort. Working safely is for your benefit as well
as the benefit of others. Safety is not to be compromised on any job, nor shall expediency,
productivity, or economics be substituted for safety when approaching a task.

Additional safety policies and procedures will be developed as new hazards are discovered in our
industry and as govemment agencies mandate. All employees must fully understand and observe
the safety practices and supervisors must continuously reinforce them to prevent accidents.



SECTION 1: INTRODUCTION

The Layne Christensen Company has a comprehensive health and safety program which covers
all aspects of it’s operations. Layne Christensen Company recognizes the inherent dangers
associated with the services it provides. The main purpose of this program is to anticipate all
known hazards and establish a practical set of procedures to prevent injury, exposure or loss of
life. The protection of the health, safety and well being of Layne Christensen employees and all
others involved is of primary concern. The program complies with all applicable laws, rules and
regulations concerning the health and safety of employees, the public and the environment.

Layne Christensen Company Project Managers, Field Superintendents, Engineers, Geologists,
and Safety Coordinators utilize this document as a guide. It is written with the intent of
developing the awareness of field personnel to the health and safety hazards which may exist
during company operations.

Health and safety programs require extraordinary precautions to prevent injury, loss of life, or
health hazards to employees and the public. This responsibility transcends all others related to
company operations.
This program is administered by Layne Christensen Safety and Environmental Health Sciences
(SEHS) department and is intended to provide basic guidelines for safe company operations.
These procedures will help direct field operations on all projects. All work will be performed in
accordance with applicable local, state, and federal rules and regulations including those of the
U.S. Environmental Protection Agency, Occupational Safety and Health Administration, and
Mine Safety and Health Administration. Strict Adherence to all sections of the following
regulations will be enforced.

29 CFR 1926 "OSHA Construction Industry Standards"

30 CFR 1-99 "Mine Safety and Health Regulations”

29 CFR 1910.120 "Hazardous Waste Operations and Emergency Response"

40 CFR 311 "Worker Protection Standards for Hazardous Waste
Operations & Emergency Response™

29 CFR 1910.134 "Respiratory Protection”

29 CFR 1910.146 "Confined Space Entry"

29 CFR 1910.1000 "Air Contaminants"

29 CFR 1910.95 "Occupational Noise Exposure”
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49 CFR 172.101 "Hazardous Materials Tables, Hazardous Materials
Communications Requirements and Emergency Response
Information Requirements"
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SECTION 2: RESPONSIBILITIES

Accident prevention is everyone's responsibility. We are all responsible for our actions and the
resulting consequences. No job shall be considered efficiently performed unless all employees
have followed every precaution to protect themselves and their fellow employees from injury.
See Section 2: Responsibilities in the Layne Accident Prevention manual for corresponding
information.

2.1  Project Manager

The project manager will direct the site operations. The project manager has the primary
responsibility for:

Assuring that all personrel are aware of the potential hazards of the site and the proper
procedures for handling those hazards including any health and safety provisions in this
program.

Provide authorization to perform work on-site for personnel meeting medical surveillance
and training requirements.

Assuring required personal protection equipment is available and utilized properly by all
site personnel.

Monitoring the safety performance of personnel to ensure that mandatory health and safety
procedures are adequate and correcting any performances that do not comply with this
health and safety program.

Consulting with Health and Safety Officer.

Preparation and submittal of any and all project reports including progress, accident,
incident and contractual.

2.2 Site Health and Safety Officer

The initial site health and safety officer will be a professional safety officer, trained in safety and
industrial hygiene. After the project starts and the health and safety officer has had time to
evaluate the potential for hazardous site conditions, he or she may determine that a member of
the project team may assume the duties. The primary responsibilities of the site health and safety
officer are:

Advise the project manager on all health and safety related matters involved at the site.
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Implementation of the health and safety plan.

Conduct worker exposure assessment (monitoring) to determine levels of personal
equipment protection.

Monitor workers for signs of heat or cold stress.

Ensure that the field crews observe the appropriate work practices and decontamination
procedures.

Stop-work authorization which will be executed upon determination of an imminent
safety hazard, emergency situation, or other potentially dangerous situations, (i.e. weather
conditions) where this action is appropriate.

Report any safety violations to the project manager.

2.3  Safety Supervisor

The safety supervisor for the drill crew will, in most cases, be the drill rig operator. The safety
supervisor responsibilities are to:

Consider the "responsibility” for safety and the "authority" to enforce safety to be a matter
of first importance.

Be a role model by in using proper personal safety gear and set an example in following
the rules that are being enforced on others.

Enforce the use of proper personal safety equipment and take appropriate corrective action
when proper personal protective safety equipment is not being used.

Understand that proper maintenance of tools and equipment and general "housekeeping”
on the drill rig will provide the environment to promote and enforce safety.

Ensure that the operator (who may be the safety supervisor) has had adequate training and
is thoroughly familiar with the drill rig, its controls and its capabilities prior to com-
mencement of drilling activities.

Inspect the drill rig at least daily for structural damage, loose bolts and nuts, proper tension
in chain drives, loose or missing guards or protective covers, fluid leaks, damaged hoses
and/or damaged pressure gauges and pressure relief valves.

Check and test all safety devices such as emergency shut-down switches at least daily and
preferably at the start of a drilling shift. Drilling should not be permitted until all
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2.4

emergency shutdown and warning systems are working correctly. Do not wire around,
bypass or remove an emergency device.

Check that all gauges, warning lights and control levers are functioning properly and listen
for unusual sounds on each starting of an engine.

Ensure that all new drill rig workers are informed of safe operating practices on and
around the drill rig. Provide each new drill rig worker with a copy of the organization's
drilling operations safety manual, and when appropriate the drill rig manufacturer's
operations and maintenance manual. The safety supervisor should assure that each new
employee reads and understands the safety manual.

Ensure a first-aid kit and fire extinguisher are available and properly maintained on each
drill rig and on each additional vehicle.

Be well trained and capable of using first-aid kits, fire extinguisher and all other safety
devices and equipment.

Maintain a list of addresses and telephone numbers of emergency assistance units
(ambulance services, police, hospitals, etc.) and inform other members of the drill crew
of it's location.

Carefully instruct a new worker in drilling safety and observe the new worker's progress
towards understanding safe operating practices.

Observe the mental, emotional and physical capability of each worker to perform the
assigned work in a proper and safe manner. Dismiss any worker from the drill site whose
mental and physical capabilities might cause injury to the worker or co-workers.

Drilling Crew and Other Field Personnel

These individuals will be those employees involved in field work. All personnel engaged in site
activities are required to become thoroughly familiar with, and to conform to, the provisions of
this plan, and such other safety directives as may be considered appropriate by Project Managers,
Safety Officers, and Supervisors. Personnel are encouraged to offer ideas, suggestions or
recommendations regarding any operational condition, procedure or practice, that may enhance
the safety of site personnel or the public. Their primary responsibilities will be:

Perform all required work safely.

Familiarize themselves with and understand the site health and safety plan, including
proper use of personal protective equipment.

Report any unsafe conditions to supervisory personnel.
Be aware of signs and symptoms of potential exposure to site contaminants and thermal

stress.
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SECTION 3: SITE ACCESS

3.1 Access

Access to contaminated work areas shall be regulated and limited to authorized persons.
Personnel entering the site will meet the personal protective equipment requirements for the
operation being conducted. Barricades and barricade tape will be utilized to control access to, or
delineate various work areas. Any visitors to the site must present proper identification and be
authorized for site access. Visitors must comply with all aspects of the health and safety plan.
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SECTION 4: HAZARD ANALYSIS

4.1 Hazard Assessment

Different levels and types of hazards can be expected to be encountered during site operations.
Each activity presents specific occupational hazards which must be addressed. The purpose of
this assessment is to identify suspected conditions or activities that may pose routine occupational
hazards or immediate danger to life or health of site personnel. This assessment also provides
information for selection and application of personal protective equipment (PPE) and
environmental monitoring methods.

4.1.1 Physical Hazards

Physical hazards expected to be encountered during work activities are listed below as:

slipping, tripping, falling, strains, cuts, bruises, puncture wounds, pinch points from heavy
equipment, falling objects and splinters.

Exposure to these hazards will be minimized by using safe work practices and personnel
protective equipment such as steel toe, steel shank boots, hardhat, gloves, etc.

4.1.2 Chemical Hazards

Exposure to contaminated soil and ground water during implementation of this plan is a
possibility. Site personnel must be cautious of the flammability, skin absorption, skin contact,
and inhalation routes of exposure. Environmental monitoring and the use of personal protective
equipment will minimize exposure to potential site contaminants.

4.1.3 Biological Hazards
Biological hazards such as poisonous snakes, disease-bearing ticks and mosquitos may be
encountered on several sites. To protect against these hazards, on-site personnel will wear long

pants and boots that extend over the ankle. Insect repellant should also be applied as an effective
deterrent.
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TABLE 4-1

HAZARD ANALYSIS

WORK PHASE HAZARD IDENTIFICATION CONTROL METHOD
Ground Stability Site preparation, visual
clearance of overhead hazards,
Ground Surface engineering clearance of
Site Setup/Survey : underground hazards, safe work
Drill Pad procedures and procedures,
Dimensions/Clearances client involvement, crew
Overhead Hazards training and communications,
proper maintenance and
Underground Hazards inspections
Mud Pit Barricade or tape immediately
after completion
Loading/Unloading Rig from Safe work procedures
Transport
Obstacles - equipment, Proper dill site organization and
employees, and others planning, use spotters,
communication
Leveling Jacks Communication, safe work
Equipment procedures
Movement/Setup

Mast Elevation

Communication, visual

clearance
Setup Water Tanks Proper material handling, PPE
Setup Cyclone Communication, safe work

procedures

Sample Hose Connections

Safe work procedures, safe use
of tools

Other Air/Water Hose
Connections

Safe work procedures, safe use
of tools

Rod Stacking

Proper material handling, PPE

Drilling Fluid Preparation

PPE, safe work procedures

Drill Bit Setup

Communications, safe work
procedures
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TABLE 4-1

HAZARD ANALYSIS

WORK PHASE

Drilling Operations

HAZARD IDENTIFICATION

Rod Rotation

CONTROL METHOD

Physical guards, visual hazard
identification, training

Other Rotating Hazards (belts,
chains, drive lines, etc.)

Physical guards, visual hazard
identification, training

Running and Pulling Rods

Safe work procedures, proper
material handling

Noise Engineering, administration,
PPE
Dust Engineering, administration,

PPE

High Pressure Hoses

Whip checks, visual inspection

Breaking Rod Joint

Safe work procedures

Blow Back/Blow Down Subs

Safe work procedures, PPE

Water Swivel

Proper maintenance, inspection

Knife Valve

Safe work procedures, PPE

Down Hole SurveysCameras

Safe work procedures, PPE,
training

Core Recovery - pulling and
emptying inner tube, assembly
of inner tube and barrel.

Safe work procedures, PPE,
training

Changing Overshot Lifting Dogs

Safe work procedures, PPE,
training

Maintenance

Batteries - jumping, servicing

Safe work procedures, PPE,
training

Tire Changing

Safe work procedures, PPE,
training

Maintenance -
Continued

Engine Maintenance

Safe work procedures, PPE,
training

Refueling

Safe work procedures, PPE,
training

Servicing Pressure Systems

Safe work procedures, PPE,
training
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TABLE 4-1

HAZARD ANALYSIS

WORK PHASE

Miscellaneous -
These types of
hazards may be
found in some or all
of the operations
listed above.

HAZARD IDENTIFICATION

Night Work (visibility)

CONTROL METHOD
Proper lighting, safe work

procedures
Chemical Hazards Safe work procedures, PPE,
training
Noise Engineering, administration,
PPE
Dust Engineering, administration,

PPE

Working at Height

Safe work procedures, PPE,
training

Equipment Fires

Safe work procedures, training,
safety inspections

Oxygen/Acetylene Cutting Safe work procedures, PPE,
training

Arc Welding Safe work procedures, PPE,
training

Wire Rope Safe work procedures, PPE,

training

Housekeeping

Safe work procedures, safety
inspections

Material Handling

Safe work procedures, training

Natural Chemicals

Stop work and notify a
supervisor immediately

4.2 Environmental Monitoring

4.2.1 Overview

If necessary, Layne Christensen Company has the capability for ambient air characterization at

hazardous work sites.

Equipment is available for determining oxygen levels, explosive limits,

concentrations of inorganic and organic gases and vapors, aerosols (dust mist and fumes)

radionucleides and noise levels.

Most of these instruments are direct reading for on the spot

determinations; however, some may be determined on an eight (8) hour basis in order to obtain
time weighted averages for hazardous work areas.
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Airborne contaminants can present a significant threat to the health and safety of site personnel.
Monitoring for these airborne contaminants is an essential component of this health and safety
plan. Results of this monitoring will be used for:

delineating areas where personal protection is needed.

selecting personal protective equipment.

assessing the potential health effects of occupational exposure.

determining the need for specific medical monitoring.

regulatory compliance.
Two principle areas will be monitored during site operations. These consist of organic vapors and
explosive vapors/gasses. On-site use of direct reading instruments will be used for this purpose.
Organic vapor monitors, oxygen/explosive meters, colorimetric tubes, multi-gas meters, etc. are
all examples of equipment that may be incorporated. Selection of the appropriate equipment shall
be made by the site Health and Safety Officer based on historical information, physical state of
the contaminants, and operational activities. Any equipment used on site must be calibrated and
maintained in accordance with manufactures requirements.
4.2.2  Available Equipment List

Draeger grab-sampling gas detector bellows with colorimetric indicator tubes.

Gillian GilAir high/low flow pump with Gilibrator

Dupont Model CMK-1 and MK-2 audio dosimeter/sound level meter.

Quest Sound Level Meter, Model 215 and Quest CA-12 acoustical calibrator.

Hnu Photoionization Detectors with 10.2eV and 11.7 eV probes.

Foxboro Century 128 GC organic vapor analysis flhmeionization detector.

BioSystems Models PHD 2 and PHD Plus four gas meters.

Industrial Scientific Personal Explosimeter and H,S meters.

Radiation Alert Monitor (RAM4).

Ludlum Model 3 Survey Meter with GM pancake probe and Alpha scintillator.

PPM hand held aerosol monitor.

Calibration procedures are outlined in Appendixes A through F for the Organic Vapor Meters,
Combustible gas Indicators, Handheld Aerosol Monttor, and the Draeger pump.
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4.3 Action Levels

If necessary, action levek will be established to determine the levels of protection or actions
required in the event contaminants are detected. Any action taken will be the decision of the site
Health and Safety Officer. Table 4-2 lists the type of monitoring equipment, action levels, and
actions to be taken.

TABLE 4-2
GENERAL ACTION LEVELS*

Hazard Monitoring Action Level Protective
Equipment Measures

Organic Vapors Hnu, OVA 0 ppm Level D

>0 ppm Evacuate area and
reassess.
Oxygen O2/Explosive Meter <19.5 % Evacuate area.

PHD 2 or PHD PI ]
or us 19.5-23.0% Continue work.

>23.0 % Evacuate area.
Explosive O2/Explosive Meter <10 % LEL Continue work.
\/ PHD 2 or PHD PI

apors or us >10 % LEL Evacuate area.

Radionucleides Ludlum 3 <0.02 mR/hr Evacuate area and
RAM 4 notify SEHS.
Aerosols Hand-held Aerosol <10 mg/n? Evacuate area and
Monitor (HAM) reassess.
* Action levels are subject to change based on site specific conditions.

4.4 Overhead and Buried Utilities

The use of a drill rig on a site or project within the vicinity of electrical power lines and other
utilities requires that special precautions be taken by both supervisors and the members of the
crew. Electricity can shock, burn, and cause death.

Overhead and buried utilities should be located, noted and emphasized on all boring location
plans and boring assignment sheets.

When overhead electrical lines exist at or near a drilling site or project, consider all wires to
be alive and dangerous.

Watch for sagging power lines before entering a site. Do not lift power lines to gain entrance.
Callthe utility and ask them to raise the power lines or de-energize(turn off) the power.
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Before raising the drill rig mast(derrick) on a site in the vicinity of power lines, walk
completely around the drill rig. Determine what the minimum distance from any point on the
drill rig to the nearest power line will be when the mast is raised and/or being raised. The
minimum distance from the rig to power lines is 10 feet (3m) and increases as line voltage
increases, however, the rig should be set up at a distance from the power lines equal to the
length of the mast. This will provide adequate separation. Consult Layne Safety Compliance
Procedure B1 for more information..
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SECTION 5: PERSONAL PROTECTION

51 Overview

If necessary, protective clothing and respiratory protection help prevent on site workers from
coming in contact with contaminants. It is imperative that personal protective equipment be
appropriate to protect against the known potential hazards for each work site. The selection of
protective equipment will be based upon the types, concentrations, and routes of personal
exposure that may be encountered.

There are four (4) levels of personal protection recommended by the Environmental Protection
Agency. Level D is used, however, a Modified Level D may be required for additional dermal
protection. Upgrading to Level C is required when contamination levels require protection from
bodily contact and the filtering of breathing air. Level B will be used when contamination
requires protection from bodily contact and the use of a supplied breathable air source. Level A
provides the highest available protection from bodily contact, respiratory and eye irritation. The
following are descriptions of the equipment required for each level of personal protection.

Levels of Protection:

Level D - Work uniform.
Gloves - leather or chemically resistant.
Safety boots (steel toe and shank).
Hardhat.
Eye protection.
Hearing protection (as applicable).

Modified
Level D - Chemically resistant tyveks (polycoated/saranex).
Inner latex gloves.
Outer chemically resistant gloves.
Chemically resistant safety boots.
Hardhat.
Eye protection.
Hearing protection (as applicable).

Level C - Chemically resistant tyveks (polycoated/saranex).
Inner latex gloves.
Outer chemically resistant gloves.
Chemically resistant safety boots.
Outer disposable chemically resistant boots.
Full-face, air purifying respirator (APR).
NIOSH/MSHA approved air purifying cartridges (HEPA).
Emergency escape respirator (as applicable).
Hardhat.
Hearing protection (as applicable).
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Level B - Chemically resistant tywveks (polycoated/saranex).
Inner latex gloves.
Outer chemically resistant gloves.
Chemically resistant safety boots.
Outer disposable chemically resistant boots.
Full-face supplied air respirator.
Emergency escape 5 minute air supply.
Hardhat.
Hearing protection (as applicable).

5.2 Respiratory Protection - General

Only properly cleaned, maintained, NIOSH/MHSA approved respirators shall be used on-site.

Selection of respirators, as well as any decisions regarding upgrading or downgrading of
respiratory protection will be made by the Health and Safety Officer.

Air purifying cartridges shall be replaced at the end of each shift or when load-up or
breakthrough occur.

Only employees who have had pre-issue qualitative fit tests and semi-annual fit tests
thereafter, shall be allowed to work in atmospheres where respirators are required.

Contact lenses are not to be worn.
Excessive facial hair (e.g. beards) prohibits proper face fit and effectiveness of air purifying
respirators. Persons required to wear respiratory protection must not have beards, etc. All

personnel will be required to be clean shaven prior to each day's shift.

Regular eyeglasses cannot be worn with full face respirators (breaks the facepiece seal).
Inserts must be utilized.

The respiratory protection utilized on-site will be in compliance with OSHA, 29 CFR
1910.134.
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5.3 Communication Procedures
The following standard hand signals will be used in case of failure of radio communications:
Hand gripping throat.......Out of air, can't breathe

Gripping partners wrist or put both hands around partners wrist......Leave area immediately.

Hands on top of head............ .Need assistance
Thumbs up............OK, I am all right, I understand
Thumbs down...........No, negative
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SECTION 6: HEALTH AND SAFETY PROCEDURES

6.1

6.2

Unsafe Situations

All employees are directed to bring to the attention of the most readily accessible supervisor
any unsafe condition, practice, or circumstance associated with or resulting from site
activities.

In case of immediate hazard to employees or the public, any employee on the scene should
take all practicable steps to eliminate or neutralize the hazard, this may include leaving the
site. Follow-up consultation with the Project Manager or Supervisor must then be made at
the first opportunity. In such circumstances the Project Manager or Supervisor must take, or
cause to be taken, the necessary steps to ensure that the project can be completed safely. Such
steps may include changes in procedure, removal or neutralization of a hazard, or consultation
with appropriate experts. In cases where the hazard is not immediate, the employee should
consult the supervisor or management regarding appropriate corrective measures. Application
of this rule requires exercising good judgment and common sense by all employees.

Personal Precautions

Eating, drinking chewing gum or tobacco, smoking, or any practices that increase the
probability of hand-to-mouth transfer and ingestion of material is prohibited in any area
designated as contaminated.

Hands and face must be thoroughly washed upon leaving potentially contaminated work
areas.

Whenever decontamination procedures for outer garments are in effect, the entire body should
be thoroughly washed as soon as possible after the protective garment is removed.

Contact with contaminated or suspected contaminated surfaces should be avoided. Whenever
possible, do not walk through puddles, leachate, or discolored surfaces; or lean, sit, or place
equipment on drums, containers, or on soil suspected of being contaminated.

Medicine and alcohol will not be used during work activities. Prescribed drugs will not be
taken by personnel where the potential for absorption, inhalation, or ingestion of toxic
substances exists unless specifically approved by a qualified physician. Alcoholic beverages
intake is prohibited during company operations.
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6.3 On-site Personal Requirements

All personnel going on site must be thoroughly briefed on anticipated hazards, and trained on
equipment to be worn, safety procedures, emergency procedures, and communications.

Personnel on site must use the buddy system when wearing respiratory protective equipment.

Visual contact must be maintained between crew teams on site and site safety personnel.
Drilling crew members should remain close together to assist each other during emergencies.

All field personnel should make full use of their senses to alert themselves to potentially
dangerous situations which they should avoid.

Personnel should practice unfamiliar operations prior to operations.

Field personnel, shall be familiar with the physical characteristics of the site, including:
*  wind direction in relation to the working area.

*  accessibility to associates, equipment, and vehicles.

*  communications.

*  operation zones.

*  site access.

*  nearest water sources.

Personnel and equipment in the working area should be kept to a minimum, consistent with
effective site operations.

Procedures for leaving a work area must be planned and implemented prior to going on site
in accordance with the site health and safety plan.

All visitors to the job site must comply with the health and safety plan procedures. Personal
protective equipment may be modified for visitors depending on the situation. Any
modifications must be approved by the site Health and Safety Officer.

The nearest hospital or medical care facility shall be located. Emergency phone numbers
(police, fire, hospital, ambulance, poison center) shall be available on-site in case of incident.

6.4 General Work Practices

At least one copy of this procedure shall be available at each job work site.
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Contaminated reusable protective equipment, such as respirators, hoses, boots, etc., shall not
be removed from the regulated area until it has been cleaned, or properly packaged and
labeled.

Legible and understandable precautionary labels shall be affixed prominently to containers
of contaminated scrap, waste, debris, and clothing.

Removal of contaminated soil from protective clothing or equipment by blowing, shaking, or
any other means which disperse contaminants into the air is prohibited.

Transportation and disposal of contaminated materials shall comply with all applicable local,
state, and federal regulations. These items will be addressed by the transporter and disposer.

Contaminated materials shall be stored in tightly closed containers in well ventilated areas.

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

All trenching, shoring, and excavation work must comply with all federal OSHA rules.

Disposable equipment, such as protective clothing, shall be disposed of in containers labeled
in accordance with appropriate state and federal standards.

Portable or fixed emergency shower/eyewash stations shall be located near work activities.

6.5 Confined Space Entry Practices

On occasion personnel must enter a confined space that is characterized by having limited
openings for entry or exit, has lack of natural air movement, or is not designed for continuous
occupancy due to air contaminates in dangerous levels or limited movement. For these reasons,

our personnel need specific procedures to follow for entry and instruments to determine safe entry
and work. Safety Compliance Procedures can be found in Attachment 2.

6.6 Drilling Specific Safety Procedures
6.6.1  Housekeeping

The first requirement for safe field operations is that the safety supervisor understands and fulfills
the responsibility for maintenance and “housekeeping" on and around the drill rig.
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Suitable storage locations should be provided for all tools, materials and supplies so that tools,
materials and supplies can be conwveniently and safely handled without hitting or falling on
a member of the drill crew or a visitor.

Avoid storing or transporting tools, materials or supplies within or on the mast (derrick) of the
drill rig.

Pipe, drill rods, casing augers and similar drilling tools should be orderly stacked on racks or
sills to prevent spreading, rolling or sliding.

Penetration or other driving hammers should be placed at a safe location on the ground or be
secured to prevent movement when not in use.

Work areas, platforms, walkways, scaffolding and other accesses should be kept free of
materials, debris and obstructions and substances such as ice, grease or oil that could cause
a surface to become slick or otherwise hazardous.

Keep all controls, control linkages, warning and operation lights and lenses free of oil, grease
and/or ice.

Do not store gasoline in any portable container other than a non-sparking, red safety container
with a flame arrester in the fill spout and having the word "gasoline” easily visible.

6.6.2  Maintenance

Good maintenance will make drilling operations safer. Also, maintenance should be performed
safely.

Wear safety glasses when performing maintenance on a drill rig or on drilling tools.

Shut down the drill rig engine to make repairs or adjustments to a drill rig or to lubricate
fittings (except repairs or adjustments that can only be made with the engine running). Take
precautions to prevent accidental starting of an engine during maintenance by removing or
tagging the ignition key.

Always block the wheels or lower the leveling jacks or both and set hand brakes before
working under a drill rig.

When possible and appropriate, release all pressure on the hydraulic systems, the drilling fluid
system and the air pressure systems of the drill rig prior to performing maintenance. In other
words, reduce the drill rig and operating systems to a "zero energy state” before performing
maintenance. Use extreme caution when opening drain plugs and radiator caps and other
pressurized plugs and caps.

Do not touch an engine or the exhaust system of an engine following its operation until the
engine and exhaust system have adequate time to cool.
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Never weld or cut on or near a fuel tank.

Do not use gasoline or other volatile or flammable liquids as a cleaning agent on or around
a drillrig.

Follow the manufacturer's recommendations for applying the proper quartity and quality of
lubricants, hydraulic oils and/or coolants.

Replace all caps, filler plugs, protective guards, parels, high pressure hose clamps, chains or
cables that have been removed for maintenance.
6.6.3 Hand Tools
There are almost an infinite number of hand tools that can be used on or around a drill rig and in
repair shops and more than an equal number of instructions for proper use. "Use the tool for its
intended purpose” is the most important rule. The following are a few specific and some general
suggestions which apply to safe use of several hand tools that are often used on and around drill
rigs.

When atool becomes damaged, either repair it before using it again or get rid of it.

When using a hammer, any kind of hammer for any purpose, wear safety glasses and require
all others around you to wear safety glasses.

When using chisel, any kind of chisel, for any purpose, wear safety glasses and require all
others around you to wear safety glasses.

Keep all tools cleaned and orderly stored when not in use.

Use wrenches not nuts - don't use pliers on nuts.

Use screwdrivers with blades that fit the screw slot.

When using a wrench on a tight nut - first use some penetrating oil, use the largest wrench
available that fits the nut, when possible pull on the wrench handle rather than pushing, and
apply force to the wrench with both hands when possible and with both feet firmly placed.
Don't push or pull with one or both feet on the drill rig or the side of a mud pit or some other
blocking-off device. Always assume that you may lose your footing - check the place where
you may fall for sharp objects.

Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches should be wire
brushed frequently to prevent an accumulation of dirt and grease which would otherwise build
up and cause wrenches to slip.

Never use pipe wrenches in place of a rod holding device.

Replace hook and heel jaws when they become visibly worn.
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When breaking tool joints on the ground or on a drilling platform, position your hands so that
your fingers will not be smashed between the wrench handle and the ground or the platform,
should the wrench slip or the joint suddenly let go.

6.6.4  Clearing Work Area
Prior to drilling, adequate site clearing and leveling should be performed to accommodate the drill

rig and supplies and provide a safe working area. Drilling should not be commenced when tree
limbs, unstable ground or site obstructions cause unsafe tool handling conditions.

6.6.5  Start-Up

All drill rig personnel and visitors should be instructed to "stand clear" of the drill rig
immediately prior to and during starting of an engine.

Make sure all gear boxes are in neutral, all hoist levers are disengaged, all hydraulic levers
are in the correct non-actuating positions and the cathead rope is not on the cathead before
starting a drill rig engine.

Start all engines according to the manufacturer's manual.

6.6.6  Drilling Operations
Safety requires the attention and cooperation of every worker and site visitor.
Do not drive the drill rig from hole to hole with the mast (derrick) in the raised position.

Before raising the mast (derrick) look up to check for overhead obstructions. (Refer to Section
11 on Overhead and Buried Utilities.)

Before raising the mast (derrick), all drill rig personnel (with the exception of the operator)
and visitors should be cleared from the areas immediately to the rear and the sides of the mast.
All drill rig personnel and visitors should be informed that the mast is being raised prior to
raising it.

Before the mast (derrick) of a drill rig is raised and drilling is commenced, the drill rig must
be first leveled and stabilized with leveling jacks and/or solid cribbing. The drill rig should
be reveled if it settles after initial set up. Lower the mast (derrick) only when the leveling
jacks are down and do not raise the leweling jack pads until the mast (derrick) is lowered
completely.

Before starting drilling operations, secure and/or lock the mast (derrick) if required according
to the drill manufacturer's recommendations.
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The operator of a drill rig will only operate a drill rig from the position of the controls. If the
operator of the drill rig must leave the area of the controls, the operator should shift the
transmission controlling the rotary drive into neutral and place the feed control lever in
neutral. The operator should shut down the drill engine before leaving the vicinity of the drill.

Throwing or dropping tools should not be permitted. All tools should be carefully passed by
hand between personrel or a hoist line should be used.

Do not consume alcoholic beverages or other depressants or chemical stimulants prior to
starting work on a drill rig or while on the job.

If it is necessary to drill within an enclosed area, make certain that exhaust fumes are
conducted out of the area. Exhaust fumes can be toxic and some cannot be detected by smell.

Clean mud an grease from your boots before mounting a drill platform and use hand holds
and railings. Watch for slippery ground when dismounting from the platform.

During freezing weather, do not touch any metal parts of the drill rig with exposed flesh.
Freezing of moist skin to metal can occur almost instantaneously.

All air and water lines and pumps should be drained when not in use if freezing weather is
expected.

All unattended bore holes must be adequately covered or otherwise protected to prevent drill
rig personnel, site visitors or animals from stepping or falling into the hole. All open bore
holes should be covered, protected or backfilled adequately and according to local or state
regulations on completion of the drilling project.

"Horsing around” within the vicinity of the drill rig and tool and supply storage areas should
never be allowed, even when the drill rig is shut down.

When using a ladder on a drill rig, face the ladder and grasp either the side rails or the rungs
with both hands while ascending or descending. Always use adequate fall protection and a
full body harness when climbing above 6 feet of the ground. Do not attempt to use one or
both hands to carry a tool while on a ladder. Use a hoist line and a tool "bucket"” or a safety
hook to raise or lower hand tools.

Evaluated derrick platform should be used with the following precautions:

When working on a derrick platform, use a full body harness and a fall protection. The
harness should fit snugly but comfortably. The lifeline, when attached to the derrick, should
be less than six feet (2 m) long and attached to a fall arrester. the harness and lifeline should
be strong enough to withstand the dynamic force of a 250 pound (115 kg) weight (contained
within the belt) falling six feet (2 m).

When climbing to a derrick platform that is higher than 6 feet (2 m), a fall arresting device
must be used.
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When a rig worker is on a derrick platform, the lifeline should be fastened to the derrick just
above the derrick platform and to a structural member that is not attached to the platform or
to other lines or cables supporting the platform.

When a rig worker first arrives at a derrick platform, the platform should immediately be
inspected for broken members, loose connections and loose tools or other loose materials.

Tools should be securely attached to the platform with safety lines. Do not attach a tool to a
line attached to your wrist or any other part of your body.

When you are working on a derrick platform, do not guide drill rods or pipe into racks or other
supports by taking hold of a moving hoist line or a traveling block.

Loose tools and similar items should not be left on the derrick platform or on structural
members of the derrick.

A derrick platform over four feet (1.2 m) above ground surface should have toe boards and
safety railing that are in good condition.

Workers on the ground or the drilling floor should avoid being under rig workers on elevated
platforms, whenever possible.

Be careful when lifting heavy objects:

Before lifting any object without using a hoist, make sure that the load is within your personal
lifting capacity. If it is too heavy, ask for assistance.

Before lifting a relatively heavy object, approach the object by bending at the knees, keeping
your back vertical and straight while obtaining a firm footing. Grasp the object firmly with
both hands and stand slowly and squarely while keeping your back vertical and straight. In
other words, perform the lifting with the muscles in your legs, not with the muscles in your
lower back.

If a heavy object must be moved some distance without the aid of machirery, keep your back
straight and straight. Change directions by moving your feet, not by twisting you body.

Move heavy objects with the aid of hand carts or lifting devices whenever possible.
Drilling operations will be terminated during an electrical storm and all crew members will move
away from the drill rig. If lightning is observed, shutdown all rig operations immediately.
6.6.7  Use of Wire Line Hoists, Wire Rope and Hoisting Hardware

The use of wire line hoists, wire rope and hoisting hardware should be as stipulated by the
American Iron Steel Institute Wire Rope Users Manual.

All wire ropes and fittings should be visually inspected during use and thoroughly inspected
at least once a week for: abrasion, broken wires, wear, reduction in rope diameter, reduction
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in wire diameter, fatigue, corrosion, damage from heat, improper reeving, jamming, crushing,
bird caging, kinking, core protrusion and damage to lifting hardware. Wire ropes should be
replaced when inspection indicated excessive damage according to the Wire Rope Users
Manual. All wire ropes which have not been used for a period of a month or more should be
thoroughly inspected before being returned to service.

End fittings and connections consist of spliced eyes and various manufactured devices. All
manufactured end fittings and connections should be installed according to the manufacturer's
instructions and loaded according to the manufacturer's specifications.

If a ball-bearing type hoisting swivel is used to hoist drill rods, swivel bearings should be
inspected and lubricated daily to assure that the swivel freely rotates under load.

If a rod slipping device is used to hoist drill rods, do not drill through or rotate drill rods
through the slipping device, do not hoist more than 1 foot (.3 m) of the drill rod column above
the top of the mast (derrick), do not hoist a rod column with loose tool joints while the rod
column is being supported by a rod slipping device. If drill rods should slip back into the bore
hole, do not attempt to break the fall of the rods with your hands or by applying tension to the
slipping device.

Most sheaves on exploration drill rigs are stationary with a single part line. The number of
parts of line should not ever be increased without first consulting with the manufacturer of the
drillrig.

Wire ropes must be properly matched with each sheave - if the rope is to large, the sheave will
pinch the wire rope - if the rope is too small, it will groove the sheave. Once the sheave is
grooved, it will severely pinch and damage larger sized wire ropes and therefore must be
replaced.

The following procedures and precautions must be understood and implemented for safe use of
wire ropes and rigging hardware.

Use tool handling hoists only for vertical lifting of tools (except when angle hole drilling).
Do not use tool handling hoists to pull on objects always from the drill rig; however, drills
may be moved using the main hoist if the wire rope is spooled through proper sheaves
according to the manufacturer's recommendations.

When struck tools or similar loads cannot be raised with a hoist, disconnect the hoist line and
connect the stuck tools directly to the feed mechanism of the drill. Do not use hydraulic
leveling jacks for added pull to the hoist line or the feed mechanism of the drill.

When attempting to pull out a mired down vehicle or drill rig carrier, only use a winch on the
front or rear of the vehicle and stay as far as possible away from the wire rope. Do not
attempt to use tool hoists to pull out a mired down vehicle or drill rig carrier.

Minimize shock loading of a wire rope - apply loads smoothly and steadily.

Avoid sudden loading in cold weather.
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Never use frozen ropes.

Protect wire rope from sharp corners or edges.

Replace faulty guides and rollers.

Replace damaged safety latches on safety hooks before using.

Know the safe working load of the equipment and tackle being used. Never exceed this limit.
Clutches and brakes of hoists should be periodically inspected and tested.

Know and do not exceed the rated capacity of hooks, rings, links, swivels, shackles and other
lifting aids.

Always wear gloves when handling wire ropes.
Do not guide wire rope on hoist drums with your hands.

Following the installation of a new wire rope, first lift a light load to allow the wire rope to
adjust.

Never carry out any hoisting operations when the weather conditions are such that hazards to
personnel, the public or property are created.

Never leave a load suspended in the air when the hoist is unattended.

Keep your hands away from hoists, wire rope, hoisting hooks, sheaves and pinch points as
slack is being taken up and when the load is being hoisted.

Never hoist the load over the head, body or feet of any personnel.
Never use a hoist line to "ride" up the mast (derrick) of a drill rig.

Replacement wire ropes should conform to the drill rig manufacturer's specifications.

6.6.8  Use of Cathead and Rope Hoists
The following safety procedures should be employed when using a cathead hoist.

Keep the cathead clean and free of rust and oil and/or grease. The cathead should be cleaned
with a wire brush if it becomes rusty.

Check the cathead periodically, when the engine is not running, for rope wear grooves. If a
rope groove forms to a depth greater than 1/8 inches (3 mm), the cathead should be replaced.

6-10



Always use a clean, dry, sound rope. A wet or oily rope may "grab" the cathead and cause
drill tools or other items to be rapidly hoisted to the top of the mast.

Should the rope "grab™ the cathead or otherwise become tangled in the drum, release the rope
and sound an appropriate alarm for all personnel to rapidly back away and stay clear. The
operator should also back away and stay clear. If the rope "grabs™ the cathead, and tools are
hoisted to the sheaves at the top of the mast, the rope will often break, releasing the tools. If
the rope does not break, stay clear of the drill rig until the operator cautiously returns to turn
off the drill rig engine and appropriate action is taken to release the tools. The operator should
keep careful watch on the suspended tools and should quickly back away after turning off the
engine.

The rope should always be protected from contact with all chemicals. Chemicals can cause
deterioration of the rope that may not be visibly detectable.

Never wrap the rope from the cathead (or any other rope, wire rope or cable on the drill rig)
around a hand, wrist, arm, foot, ankle, leg or any other part of your body.

Always maintain a minimum of 18 inches of clearance between the operating hand and the
cathead drum when driving samplers, casing or other tools with the cathead and rope method.
Be aware that the rope advances toward the cathead with each hammer blow as the sampler
or other drilling tool advances into the ground.

Never operate a cathead (or perform any other task around a drill rig) with loose unbuttoned
or otherwise unfastened clothing or when wearing gloves with large cuffs or loose straps or
lacings.

Do not use a rope that is any longer than necessary. A rope that is too long can form a ground
loop or otherwise become entangled with the operator's legs.

Do not use more rope wraps than are required to hoist a load.
Do not leave a cathead unattended with the rope wrapped on the drum.
Position all other hoist lines to prevent contact with the operating cathead rope.

When using the cathead and rope for driving or back-driving, make sure that all threaded
connections are tight and stay as far away as possible from the hammer impact point.

The cathead operator must be able to operate the cathead standing on a level surface with
good, firm footing conditions without distraction or disturbance.

6.6.9  Use of Augers

The following general procedures should be used when starting a boring with continuous flight

of hollow-stem augers:
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Prepare to start an auger boring with the drill rig level, the clutch or hydraulic rotation control
disengaged, the transmission in low gear and the engine running at low RPM.

Apply an adequate amount of down pressure prior to rotation to seat the auger head below the
ground surface.

Look at the auger head while slowly engaging the clutch or rotation control and starting
rotation. Stay clear of the auger.

Slowly rotate the auger and auger head while continuing to apply down pressure. Keep one
hand on the clutch or the rotation control at all times until the auger has penetrated about one
foot or more below ground surface.

If the auger head slides out of alignment, disengage the clutch or hydraulic rotation control
and repeat the hole starting process.

An auger guide can facilitate the starting ofa straight hole through hard ground or a pavement.
The operator and tool handler should establish a system of responsibility for the series of
various activities required for auger drilling, such as connecting and disconnection auger
sections, and inserting and removing the auger fork. The operator must assure that the tool
handler is well away from the auger column and that the auger fork is removed before starting
rotation.

Only use the manufacturer's recommended method of securing the auger to the power
coupling. Do not touch the coupling or the auger with your hands, a wrench or any other tools
during rotation.

Whenever possible, use tool hoists to handle auger sections.

Never place hands or fingers under the bottom of an auger section when hoisting the auger
over the top of the auger section in the ground or other hard surfaces such as the drill rig
platform.

Never allow feet to get under the auger section that is being hoisted.

When rotating augers, stay clear of the rotating auger and other rotating components of the
drill rig. Never reach behind or around a rotating auger for any reason whatever.

Use a long-handled shovel to move auger cuttings away from the auger. Never use your
hands or feet to move cuttings away from the auger.

Do not attempt to remove earth from rotating augers. Augers should be cleaned only when

the drillrig is in neutral and the augers are stopped from rotating.

6.6.10 Rotary and Core Drilling
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Rotary drilling tools should be safety checked prior to drilling:

Water swivels and hoisting plugs should be lubricated and checked for "frozen" bearings
before use.

Drill rod chuck jaws should be checked periodically and replaced when necessary.
The capacities of hoists and sheaves should be checked against the anticipated weight to the
drill rod string plus other expected hoisting loads.

Special precautions that should be taken for safe rotary or core drilling involve chucking, joint
break, hoisting and lowering of drill rods:

Only the operator of the drill rig should brake or set a manual chuck so that rotation of the
chuck will not occur prior to removing the wrench from the chuck.

Drill rods should not be braked during lowering into the hole with drill rod chuck jaws.
Drill rods should not be held or lowered into the hole with pipe wrenches.

If a string of drill rods are accidentally or inadvertently released into the hole, do not attempt
to grab the falling rods with your hands or a wrench.

In the event of a plugged bit or other circulation blockage, the high pressure in the piping and
hose between the pump and the obstruction should be relieved or bled down before breaking
the first tool joint.

When drill rods are hoisted from the hole, they should be cleaned for safe handling with a
rubber or other suitable rod wiper. Do not use your hands to clean drilling fluids from drill
rods.
If work must progress over a portable drilling fluid (mud) pit, do not attempt to stand on
narrow sides or cross members. The mud pit should be equipped with rough surfaced, fitted
cover panels of adequate strength to hold drill rig personnel.
Drill rods should not be lifted and leaned unsecured against the mast. Either provide some
method of securing the upper ends of the drill rod sections for safe vertical storage or lay the
rods down.

6.6.11 Travel

The individual who transports a drill rig on and off a drilling site should:

Be properly licensed and should only operate the vehicle according to federal, state and local
regulations.
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Know the traveling height (overhead clearance), width, length and weight of the drill rig with
carrier and know highway and bridge load, width and overhead limits, making sure these
limits are not exceeded with and adequate margin.

Never move a drill rig unless the vehicle brakes are in sound working order.

Allow for mast overhand when cornering or approaching other vehicles or structures.

Be aware that the canopies of service stations and motels are often too low for a drill rig mast
to clear with the mast in the travel position.

Watch for low hanging electrical lines, particularly at the entrances to drilling sites or
restaurants, motels other commercial sites.

Never travel on a street, road, highway with the mast (derrick) of the drill rig in the raised or
partially raised position.

Remove all ignition keys when a drill rig is left unattended.

6.6.12 Loading and Unloading

Use ramps of adequate design that are solid and substantial enough to bear the weight of the
drill rig with carrier - including tools.

Load and unload on level ground.
Use the assistance of someone on the ground as a guide.
Check the brakes on the drill rig carrier before approaching loading ramps.
Distribute the weight of the drill rig, carrier and tools on the trailer so that the center of weight
is approximately on the center-line of the trailer and so that some of the trailer load is
transferred to the high of the pulling vehicle. Refer to the trailer manufacturer's weight
distribution recommendations.
The drill rig and tools should be secured to the hauling vehicle with ties, chains and/or load
binders of adequate capacity.

6.6.13 Off-Road Movement

The following safety suggestions relate to off-road movement:

Before moving a drill rig, first walk the route of travel, inspecting for depressions, stumps,
gullies, ruts and similar obstacles.
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Always check the brakes of a drill rig carrier before traveling, particularly on rough, uneven
or hilly ground.

Check the complete drive train of a carrier at least weekly for loose or damaged bolts, nuts,
studs, shafts and mountings.

Discharge all passengers before moving a drill rig on rough or hilly terrain.

Engage the front axle (for 4 x 4, 6 x 6, etc. vehicles or carriers) when traveling off highway
on hilly terrain.

Use caution when traveling side-hill. Conservatively evaluate side-hill capability of drill rigs,
because the arbitrary addition of drilling tools may raise the center of mass. When possible,
travel directly uphill or downhill. Increase tire pressures before traveling in hilly terrain (do
not exceed rated tire pressure).

Attempt to cross obstacles such as small logs and small erosion channels or ditches squarely,
not at an angle.

Use the assistance of someone on the ground as a guide when lateral or overhead clearance
is close.

After the drill has been moved to a new drilling site, set all brakes and/or locks. Always
block/chock the wheels.

6.6.14 Tires, Batteries and Fuel
Tires on the drill rig must be checked daily for safety and during extended travel for loss of air
and they must be maintained and/or repaired in a safe manrer. If tires are deflated to reduce
ground pressure for movement on soft ground, the tires should be inflated to normal pressures
before movement on firm or hilly ground or on streets, roads and highways. Under inflated tires
are not as stable on firm ground as properly inflated tires. Air pressures should be maintained for
travel on streets, roads and highways according to the manufacturer's recommendations. During
air pressure checks, inspect for:

Missing or loose wheel lugs.

Objects wedged between dual tires or embedded inthe tire casing.

Damaged or poorly fitting rims or rim flanges.

Abnormal wear, cuts, breaks or tearsin the casing.

The repair of truck and off-highway tires should only be made with required special tools and
following the recommendations of a tire manufacturer's re pair manual.
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Batteries contain strong acid. Use extreme caution when servicing batteries.
Batteries should only be serviced in a ventilated area while wearing safety glasses.

When a battery is removed from a vehicle or service unit, disconnect the battery ground clamp
first.

When installing a battery, connect the battery ground clamp last.

When charging a battery with a battery charger, turn off the power source to the battery before

either connecting or disconnecting charger leads to the battery posts. Cell caps should be

loosened prior to charging to permit the escape of gas.

Spilled battery acid can burn your skin and damage your eyes. Spilled battery acid should be

immediately flushed off of your skin with lots of water. Should battery acid get into

someone's eyes, flush immediately with large amounts of water and see a medical physician

at once.

To avoid battery explosions, keep the celk filled with electrolyte, use a flashlight (not an open

flame) to check electrolyte levels and avoid creating sparks around the battery by shorting

across a battery terminal. Keep lighted smoking materials and flames away from batteries.
Special precautions must be taken for handling fuel and refueling the drill rig or carrier.

Only use the type and quality of fuel recommended by the engine manufacturer.

Refuel in a well-ventilated area.

Do not fill fuel tanks while the engine is running. Turn off all electrical switches.

Do not spill fuel on hot surfaces. Clean any spillage before starting an engire.

Wipe up spilled fuel with cotton rags or cloths - do not use wool or metallic cloth.

Keep open lights, lighted smoking materials and flames or sparking equipment well away
from the fueling area.

Turn off heaters in carrier cabs when refueling the carrier or the drill rig.

Do not fill portable fuel containers completely full to allow expansion of the fuel during
temperature changes.

Keep the fuel nozzle in contact with the tank being filled to prevent static sparks from igniting
the fuel.
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Do not transport portable fuel containers in the vehicle or carrier cab with personnel.

Fuel containers and hoses should remain in contact with a metal surface during travel to
prevent the buildup of static charge.
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SECTION 7: MEDICAL SURVEILLANCE PROGRAM

7.1 Medical Monitoring - General

If necessary, all personnel on site shall have successfully completed a baseline medical examina-
tion by an occupational physician in accordance with requirements as specified in 29 CFR
1910.120, paragraph (f) and 1910.134, paragraph (e)(6). Personnel shall be found to be
medically qualified for work prior to assignment at the project site. If one year has elapsed since
the baseline exam, an updated medical history and examination will be required prior to the
project start.

7.2 Surveillance Program - Environmental Physicals

The following tests should be performed during baseline or annual environmental physicals for
all site personnel.

Vital Signs.
Chest x-rays (P/A and lateral)
Electrocardiogram.
Pulmonary function (FEV1, FVC).
Audiometry (500 to 8,000 Hz)
Visual
Urinalysis
SMAC-21 or equivalent.
Drug and alcohol screening.
Environmental physicals will be conducted in the event of exposure. In addition, pre- and post-

exams may be required for a specific project based on the types and levek of contaminants
present (i.e. heavy metals, PCB’s, etc.).

7.3 Surveillance Program - DOT Physicals
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All drivers of commercial motor vehicles (> 10,001 Ibs.) must have a physical and be medically
certified during the driver qualification process. Thereafter, each driver will receive a physical
biennially. Refer to the Layne Fleet Safety Manual for additional information.
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SECTION 8: WORKING TRAINING PROGRAM

8.1 General

Layne Christensen Company believes that one of the key ingredients in an effective safety
program is to have all employees trained to do their job safely. This safety training results in
knowledge and skill to do the job correctly. The following training requirements are the
minimum acceptable safety and health training. Training continues throughout our careers - it is
not a one time experience.

8.1.1  New Employee Orientation

All persons entering employment with Layne Christensen Company or its divisions, as a new hire
or a rehire, must complete a New Employee Orientation. This must be completed before the new
employee is entered into the payroll system.

The minimum subjects which must be addressed are outlined on the Layne Safety Practices
Manual. Included in the manual is a sign-in sheet and a safety orientation test that must be
completed and signed by the employee when training is complete. A copy of the test and sign-in
sheet should be retained in the employee's personnel files and the original to SEHS.

8.1.2 Hazard Communication

All employees should receive Hazard Communication training as mandated by OSHA in 29 CFR
1910.1200.  Training should be conducted and documented according to the Hazard
Communication Training Verification sheet found in Appendix B of Layne's Hazard
Communication Manual. A copy of the training verification should be retained in the employee's
personnel file and the original sent to SEHS.

8.1.3 First Aid and CPR

This training is offered by the SEHS staff as part of the OSHA 40 hour environmental and MSHA
24 hour training courses, or can be conducted as a separate 8 hour course. All persons performing
mine site or environmental work must pass this course. In addition, every driller (water well,
exploration, construction, etc.), pump foreman and site supervisor must be trained with current
First Aid and CPR certification. Once certified, refresher courses are required to maintain a
current certification. Layne Christensen offices should strive to attain 100% certification for all
personnel (including office staff). SEHS offers this course throughout the year upon request.
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8.1.4  Mine Safety and Health Administration (MSHA) New Miner Training Course

All employees required to work at above ground and underground mine sites (including quarries
and rock pits) must participate in and pass this course before engaging in such work. The course
will meet requirements of MSHA 30 CFR. An additional three days of supervised field work is
required. SEHS offers this course throughout the year or upon request.

8.1.5 MSHA Annual Refresher Training

All employees required to work on above and underground mine sites and who have passed the
MSHA New Miner Training Course, must attend and pass the requirements of this course to
maintain current certification. Updates are required annually to maintain current mine site
certification. The course will meet the requirements of MSHA 30 CFR. SEHS offers this course
throughout the year or upon request.

8.1.6 MSHA Task Training

Before beginning work at a mine site, employees must be safety trained in the tasks they are to
perform. A classroom discussion followed by a hands on session should be conducted. Eight
hours of supervised non-production followed by eight hours of supervised production operations
complete this course. Any Layne Christensen supervisor may administer this training.
Documentation of training should be sent to SEHS.

8.1.7  Supervisor Drug and Alcohol Training

The Federal Motor Carrier Safety Regulations Part 382.603 requires all supervisors to receive at
least 60 minutes of training on alcohol misuse and an additional 60 minutes of training on
controlled substance misuse. The training will be used by the supervisors to determine whether
reasonable suspicion exists to require a driver to undergo testing.

8.1.8 DOT Driver Orientation

Employees who will be qualified drivers must receive a driver orientation as outlined in the Layne
Christensen Fleet Safety Manual Section 2-9.

8.1.9  Additional Training
In addition to the above listed training courses, Layne conducts a Safe Driver Training Program,

10 Hour OSHA Construction, Forklift, Crane, Backhoe, Fire Safety, and HM-126 Initial and
Refresher training.
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8.2 Environmental Operations
8.2.1  OSHA 40 Hour Hazardous Waste Operations and Emergency Response

All employees required to work on hazardous waste sites must participate in and pass this course
before engaging in such work. The course will meet the requirements of OSHA 29 CFR
1910.120. An additional three days of supervised field work is required. SEHS offers this course
throughout the year upon request.

8.2.2  8-Hour Hazardous Waste Operations and Emergency Response Update

All employees required to work on hazardous waste sites and who hawe passed the 40 Hour
Hazardous Waste and Emergency Response course, must attend and pass the requirements of this
course annually to maintain current certification. Eight hour updates are required annually. The
course will meet the requirements of OSHA 29 CFR 1910.120. SEHS offers this course
throughout the year or upon request.

8.2.3  Environmental Supervisor Safety Training

Each driller, pump installer, superintendent, manager or other site supervisor must attend this
eight hour course. This course provides supervisors the skills to train new employees, prevent
accidents, recognize hazards, and investigate accidents when they occur. Every crew must be
staffed with someone who has completed this course. SEHS offers this course throughout the
year and upon request.
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SECTION 9: REGULATED AREAS

9.1 Site Organization/Operation Zones

If necessary, the site organization and the establishment of operation zones are designed to
prevent or reduce the transfer of hazardous materials off site by workers and equipment involved
on-site operations.

Three (3) operation zones are established to reduce the potential for contaminant migration and
the risk of personnel exposure to hazardous substances. Site control involves the physical
arrangement and control of the operation zones and the methods for removing contaminants from
workers and equipment.

The three (3) operation zones established on the site are:
1. Exclusion Zone (Contamination Zone)
2. Contamination Reduction Zone
3. Support Zone

The Project Manager and Health and Safety Officer shall be responsible for establishing the site
and distance between zones at the site. Considerable judgement is required to assure safe
working distances for each zone are balanced against practical work considerations.

9.1.1  Exclusion Zone (Contamination Zone)

The exclusion zone constitutes the area where active drilling investigations, or cleanup operations
take place. Within the exclusion zone, prescribed levels of protection must be worn by all
personnel. The hotline, or exclusion zone boundary, is initially established based upon the
presence of actual wastes or apparent spilled material, and is placed around all physical indicators
of hazardous substances (i.e., drums, tanks, ponds, liquid runoff, portable pits). The hotline may
be readjusted based upon subsequent observations and measurements. This boundary should be
physically well defined and easily visible. Under some circumstances, the exclusion zone may
be subdivided into zones based upon environmental measurements of expected on site work
conditions.
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9.1.2 Contamination Reduction Zone

Between the exclusion zone and the support zone is the contamination reduction zone. This zone
provides an area to prevent or reduce the transfer of hazardous materials which may have been
picked up by personnel or equipment leaving the exclusion area. Some decontamination activities
occur in this area. The organization of the contamination reduction zone, and the control of
decontamination operations, are described in the next section.

9.1.3  Support Zone (Clean Zone)
The support zone is the outermost area of the site and is considered a non-contaminated or clean
area. The support zone contains the headquarters for field operations, first aid station, and other

work and cleanup support. Normal work clothes are appropriate apparel within this zone.
Potentially contaminated personnel clothing, equipment, etc., are not permitted.

9.2 Labeling

All bags, containers, drums, etc. containing contaminated materials must be labeled according
to specifications.
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SECTION 10: DECONTAMINATION

10.1 Decontamination Procedures - General

If necessary, this section describes general decontamination procedures.

Personnel working at a site could possibly become contaminated in a number of ways, including:
Exposure to vapors, gases, mists, or particulates in air.
Skin contact with contaminated tools or fluids.

Protective clothing and respirators help prevent the wearer from becoming contaminated or
inhaling contaminants, while good work practices help reduce contamination on protective
clothing, instruments, and equipment. Even with these safeguards, however, contamination may
occur. Harmful materials can be transferred into clean areas, exposing unprotected personnel.
In removing contaminated clothing, personnel may contact contaminants on clothing or inhale
them. To prevent such occurrences, decontamination procedures and methods must be
established before anyone enters a site, and must continue and/or be modified when necessary
throughout site operations.

10.1.1 Disposal of Contaminated Materials

All materials and equipment used for decontamination must be disposed of properly. Clothing,
tools, buckets, brushes and all cleaning solutions and spoils must be secured in drums or other
containers and labeled correctly for transportation and disposal.

10.2 Decontamination Procedures - Site Specific

Personnel decontamination is to take place at the safe perimeter boundary of the exclusion zone.
Field personnel are to use detergent and water to wash rubber boots, tools, sample containers, etc.
All disposable clothing is to be placed in a large plastic garbage bag or barrel. The decon-rinse
solution and contaminated material should be left on-site for disposal. Figures 10-1 through 10-3
diagram step-by-step decontamination stations for each level of protection.

Personnel operating a high pressure/steam cleaner must be dressed out in the following PPE:

Inner chemical resistant gloves (latex).
Outer chemical resistant gloves.
Chemical resistant boots.

Polycoated tyveks.

Hard hat with splash shield.

Safety glasses.
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SECTION 11: THERMAL EXPOSURE

11.1 Overview
Adverse weather conditions are important considerations in planning and conducting site
operations. Extremes in hot and cold weather can cause physical discomfort, loss of efficiency
and personal injury.
11.2 Heat Stress
Heat stress can result when the protective clothing decreases natural body ventilation even when
temperatures are moderate. Working under various levels of personal protection may require the
wearing of low permeability disposable suits, gloves and boots. This clothing will prevent most
natural body ventilation. Discomfort due to increased sweating and body temperature (heat
stress) will be expected at the work site.
Recommendations to reduce heat stress follow:

Drink plenty of fluids (to replace loss through sweating)

Wear cotton undergarments to act as a wick to absorb moisture.

Make adequate shelter available for taking rest breaks to cool off.
For extremely warm weather, follow these additional recommendations:

Wear cooling devices to aid in ventilation (the additional weight may affect efficiency).

Install portable showers or hose down facilities to cool clothing and body.

Shift working hours to early morning and early evening, avoiding the hottest time of the day.

Rotate crews wearing the protective clothing.
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TABLE 11-1
Permissible Heat Exposure Threshold Limit Values
(Degrees Fahrenheit)
WORK LOAD
Work Rest _

Regimen Light Moderate Heavy
Continuous Work 86 80 77
75% Work 88 82 79
25% Rest each hour
50% Work 90 85 81
50% Rest each hour
25% Work 92 88 86
75% Rest each hour

** outside temperature

Monitoring of personrel wearing personal protective equipment (PPE) should commence when
ambient temperatures reach 70 degrees Fahrenheit or above. Frequency of monitoring can be
found in Table 10-2, listed below.

TABLE 11-2
HEAT STRESS MONITORING FREQUENCY
Temperatures (°F) Level D Modified Level LevelC or B
>90° Every 45 minutes Every 30 minutes Every 20 minutes
85-90° Every 60 minutes Every 45 minutes Every 30 minutes
80-85° Every 90 minutes Every 75 minutes Every 60 minutes
75-80° Every 120 minutes Every 105 minutes Every 90 minutes

The site safety officer will conduct the following heat stress monitoring required for those
individuals performing continuous work wearing PPE at temperatures greater than 70 degrees
Fahrenheit.

Heart rates (HR) should be measured by counting the radial pulse for 30 seconds as early as
possible in the rest period. The HR at the beginning of the rest period should not exceed 110
beats per minute. If the HR exceeds 110 beats per minute the next work period should be
shortened by 10 minutes (or 33%), while the length of the rest period stays the same. The HR
should be measured again at the end of the rest period to make sure that it has dropped to
normal.
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Body temperatures should be measured orally with a clinical thermometer as early as possible
in the rest period. Oral temperatures (OT) at the beginning of the rest period should not
exceed 99° Fahrenheit (F). If OT exceeds 99°F, the next work period should be shortened
by 10 minutes (or 33%), while the length of the rest period stays the same. PT should be
measured again at the end of the rest period to make sure that it has dropped below 99 °F.

11.3 Cold Exposure

Cold exposure can occur in temperatures at or below freezing. If prolonged exposure to cold
occurs without proper protection, the effects of cold exposure can happen in temperatures above
freezing. Exposure to cold can cause severe injury (frostbite) or overall drop in body
temperatures. Fingers, toes, ears are most susceptible to frostbite.

Both the outdoor temperature and the wind welocity ply a part in cold injuries. Wind chill is
used to describe the chilling effect of moving air in combination with low temperatures. Cold
exposure can be a serious threat to the drilling crew that removes protective clothing and exposes
perspiration soaked underclothing to the cool air. The water conducts heat 240 times faster than
air rapidly cooling the body and wet clothing. Systemic hypothermia is caused by exposure to
freezing or rapidly dropping temperatures.
Its symptoms are usually seen in five stages:
Shivering
Apathy listlessness, sleepiness and rapid body cooling.
Unconsciousness, glassy stare, slow pulse and respiratory rates.
Freezing of the extremities (most sensitive to freezing first are the fingers, toes and ears).
Death
Recommended actions to avoid suffering the effects of cold exposure:
Wear cotton undergarments to absorb perspiration from the body.
Wear additional layers of light clothing as needed for warmth. The layering effect holds in
air, trapping body heat and some layers could be removed as the temperature rises during the
work day.
Pay close attention to body signals and feelings, especially on high surface area to volume
ratios of the body - ears, fingers, toes and take the appropriate action to correct any problem
indications (such as break from work activity and move to rest area to warm up, add

additional clothing).

Install a wind break at the drill site to break the cold winds from blowing directly at the
drilling crew.
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Maintain good eating and drinking habits enabling the body to operate at top capacity.

Provide a sheltered rest break area to retreat to for resting and warming up.
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TABLE 11-3
WIND CHILL FACTOR TABLE
*Cooling Power of Wind on Exposed Flesh Expressed as Equivalent Temperatures*

Wind Speed (mph) Actual Temper ature Reading (°F)
50 40 30 20 10 0 -10 -20 -30 -40 -50 -60

Eﬂuivalent Chill TemBeratureS"Fz
Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68
10 40 28 16 4 -9 -24 -33 -46 -58 -70 | -83 -95
15 36 22 9 -5 -18 -32 -45 -58 -72 -85 -99 -112
20 32 18 4 -10 -25 -39 -53 -67 -82 -96 -110 -121
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145
40 6 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148

Wind speed greater than 40 mph LITTLE DANGER INCREASED DANGER GREATER DANGER
have little additional effect in <hr with dry skin. Maximum danger of Dan ger from freezing of ex posed flesh Flesh may freeze within 30 seconds
false sense of security within one minute.
Trench foot and imm ersion foot may occur at any point on this chart.

The face needs e xtra protection in high winds. Use the buddy system and watch each other's faces to detect frostbite early. Fingers and toes should be examined to
maintain circulation and detect numbness. Do not tou ch cold metal objects with bare skin. Avoid excessive perspiration, and immediately replace damp or wet clothing.

*  Developed by U.S. Amy Research Institute of Environmental Medicine, Natick, MA.
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SECTION 12: EMERGENCY INFORMATION

12.1  Emergency Situation

All site activities present a potential risk to personnel. During routine operations, risk is
minimized by establishing good work practices, staying alert, and using pro per personal protective
equipment. Unpredictable events such as physical injury, chemical exposure, or fire may occur
and must be anticipated.

Emergency conditions are considered to exist if:

Any member of the field crew is involved in an accident or experiences any adverse
effects or symptoms of exposure while on site; or

A condition is discovered that suggests the existence of a situation more hazardous than
anticipated.

12.2  Emergency Procedures

12.2.1 Overview
The following emergency procedures should be followed:

Notify all key personnel and agencies in the event of an emergency A list of the applicable phone
numbers should be available at the site. This list should be posted conspicuously at the site.

Personnel on site should use the "buddy" system (teams).

Buddies should pre-arrange hand signals or other means of emergency signals for
communications in case of being out of hearing range.

Visual contact should be maintained between "teams" on site with other field personnel
remaining in close proximity in order to assist each other in case of emergencies.

In the event that any member of the field crew experiences any adverse effects or
symptoms of exposure while on the scene, the entire drilling crew should immediately
halt work and act according to the instructions provided by the Project Manager or site
Health and Safety Officer.
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The discovery of any condition that would suggest the existence of a situation more
hazardous than anticipated should result in the evacuation of the on site personnel and re-
evaluation of the hazard and the level of protection required.

In the event that an accident occurs, the Project Manager is to complete an Accident
Report Form. Follow-up action should be taken to correct the situation that caused the
accident.

12.2.2 Personal Injury
In case of personal injury at the site, the following procedures should be followed:
Any on site personnel trained in first aid can administer treatment to an injured worker.

The victim should be transported to the nearest hospital or medical center. If necessary,
an ambulance should be called to transport the victim.

12.2.3 Contact With Electricity

If a drill rig makes contact with electrical wires, it may or may not be insulated from the ground
by the tires of the carrier. Under either circumstance the human body, if it simultaneously comes
in contact with the drill rig and the ground, will provide a conductor of the electricity to the
ground. Death or serious injury can be the result. If a drill rig or a drill rig carrier makes contact
with overhead or underground electrical lines:

Under most circumstances, the operator and other personnel on the seat of the vehicle
should remain seated and not leave the wvehicle. Do not move or touch any part,
particularly a metallic part, of the vehicle or the drill rig.

If it is determined that the drill rig should be vacated, then all personnel should jump clear
and as far as possible from the drill. Do not step off - jump off, and do not hang on to the
vehicle or any part of the drill when jumping clear.

If you are on the ground, stay away fromthe vehicle and the drill rig, do not let others get
near the vehicle and the drill rig and seek assistance from local emergency personnel such
as the police or a fire department.

When an individual is injured and in contact with the drill rig or with power lines, attempt
rescue with extreme caution. If a rescue is attempted, use a long, dry unpainted piece of
wood or a long, dry, cleanrope. Keep as far away from the victim as possible and do not
touch the victim until he is completely clear of the drill rig or electrical lines.
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When the victim is completely clear of the electrical source and is unconscious and a
heart beat (pulse) cannot be detected, begin cardiopulmonary resuscitation (CPR)
immediately.

12.2.4 Chemical Exposure

If a member of the field crew is exposed to chemicals, the procedures outlined below should be
followed:

12.3

Another crew member (buddy) should remove the individual from the immediate area of
contamination.

Precautions should be taken to avoid exposure of other individuals to the chemicals.

If the chemical is on the individual's clothing, first rinse the clothing if possible, and then
the clothing should be removed if it is safe to do so.

If the chemical has contacted the skin, the skin should be washed with copious amounts
of water, for at least 15 minutes.

In case of eye contact, an emergency eye wash should be used. Eyes should be washed
for at least 15 minutes.

If necessary, the victim should be transported to the nearest hospital or medical center.
The nature of the injury may require that an ambulance should be called to transport the
victim.

All chemical exposure incidents must be reported in writing by the Project Manager on
an Accident Report Form.

Site Specific Information

A list of phone numbers for agencies and key personnel for each specific project will be available
on site. This list is for use in the event of an emergency and should be conspicuously posted.
Directions to the nearest hospital will be included. See Table 12-1.
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TABLE 12-1
EMERGENCY INFORMATION
AGENCY PHONE NUMBER
HOSPITAL.:
AMBULANCE
POLICE
FIRE
LAYNE CHRISTENSEN COMPANY
Safety & Environmental Health Sciences (913) 342-4803
DIRECTOR OF SAFETY (913) 707-5926

ROUTE TO HOSPITAL:
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SECTION 13 CONFINED SPACE ENTRY PROCEDURES

13.1 Introduction

A confined space provides the potential for unusually high concentrations of contaminants,
explosive atmospheres, limited visibility, and restricted movement. This section discuss
requirements for safe entry into, continued work in, and safe exit from confined spaces.
Additional information regarding confined space entry can be found in 29 CFR 1910.146, 29
CFR1926.21, 29 CFR 1910 and NIOSH 80-106. See Layne Christensen Company Permit-
Required Confined Space Entry Program for more information.

13.2  Definitions
° Confined Space

As defined in 29 CFR 1910.146 a confined space isan enclosed vessel that includes one or
more of the following criteria:

Is large enough and configured that an employee can bodily enter and perform
assigned work.

Has limited or restricted means of entry or exit.

Is not designed for continuous employee occupancy.

Contains a known potential to have a hazardous atmosphere.

Contains materials which could engulf an entrant.

Has an intemal configuration that could trap or asphyxiate an entrant.

° Confined Space Entry Permit (CSEP)

With this definition OSHA has established requirements for employers such as Layne
Christensen to issue "Confined Space Entry Permits” (CSEP). These hazards include, but are
not limited to, atmospheric hazards, electrical hazards, toxic materials, communication entry
and rescue. From these requirements the person trained in confined space entry will issue a
CSEP which will include:

identifying the confined space

the purpose of entry

the date and expected duration of the entry
known hazards

personnel

necessary safety equipment

Once the permit is issued work may commence when all the proper equipment and personnel
needed for safe entry are in place and ready for use.
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A confined space entry permit may be revoked at any time if proper equipment or procedures
are not being used.

° Confined Space Entrant

All Confined Space Entryrequires at least two (2) people, an attendant and entrant.
An entrant is the employee conducting work in the confined space after proper permits and
equipment are in place and has been authorized by his’her employer.

° Confined Space Attendant

The attendant is stationed outside the permitted area and must be able to perform the
following tasks;

Continuously maintain an accurate count of persons in the confined space.

Knows and can recognize potential hazards, both inside and outside the area.
Maintains effective communication with workers inside the confined space.

Be able to perform rescue of fellow employee’s without entering the confined space.

13.3  General Provisions

When possible, confined spaces should be identified with a posted sign which reads:
"Caution - Confined Space".

Only personnel trained and knowledgeable of the requirements of these Confined
Space Entry Procedures will be authorized to enter a confined space or be a confined
space attendant.

A CSEP must be issued prior to the performance of any work within a confined space.
The CSEP will become a part of the permanent and official record of the site.

Natural ventilation shall be provided for the confined space prior to initial entry and
for the duration of the CSEP. Positive/forced mechanical ventilation may be required.
However, care should be taken to not spread contamination outside of the enclosed
area.

If flammable liquids may be contained within the confined space, explosion proof
equipment will be used. All equipment shall be positively grounded.

The contents of any confined space shall, where necessary, be removed prior to entry.
All sources of ignition must be removed prior to entry.
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Hand tools used in confined spaces shall be in good repair explosion proof and spark
proof, and selected according to intended use. Where possible, pneumatic power tools
are to be used.

Hand-held lights and other illumination utilized in confined spaces shall be equipped
with guards to prevent contact with the bulb and must be explosion proof.

Compressed gas cylinders, except cylinders used for self-contained breathing
apparatus, shall not be taken into and supply turned off at the cylinder valve when
personnel exit from the confined space.

If aconfined space requires respiratory equipment or where rescue may be difficult,
safety belts, body harnesses, and lifelines will be used. The outside attendant shall be
provided with the same equipment as those working within the confined space.

A ladder is required in all confined spaces deeper than the employee's shoulders. The
ladder shall be secured and not removed until all employees have exited the space.

Only self-contained breathing apparatus or NIOSH approved airline respirators
equipped with a 5-minute emergency air supply (egress bottle) shall be used in
untested confined spaces or in any confined space with conditions determined
immediately dangerous to life and health.

Where air-moving equipment is used to provide ventilation, chemicals shall be
removed from the vicinity to prevent introduction into the confined space.

Vehicles shall not be left running near confined space work or near air-moving
equipment being used for confined space ventilation.

Smoking in confined spaces will be prohibited at all times.

Any deviation from these confined space entry procedures require the prior permission
of the HSO.

13.4  Procedure for Confined Space Entry
The HSO and Entry Team shall:

Apply for a Confined Space Entry Permit identifying the location of work, date, time,
hazards, personnel, equipment and any other safety concerns.

Assemble the necessary equipment and ensure it is in good working order.
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Check the confined space with atmospheric gas testing equipment that has been
properly calibrated (see Attachments A and B). At a minimum this will include

testing oxygen levels of at least 19.5% and combustible atmospheres. |If hazardous
materials are suspected additional equipment must be used. Atmospheric testing
should be done on two foot (2') intervals from the top of the confined space to the
bottom of the vessel. This is especially important if cutting, welding or anything that
could be an ignition source, is part of the work scheduled. If cutting, welding or spark
producing activities are performed, a hot work permit must be issued and the
necessary extinguishing devices present. Monitoring should be ongoing throughout
the project and must be performed at least every 30 minutes.

Entry and exit equipment such as ladders should be installed. Rescue equipment
including tripods, lifeline, and harness should be in place and ready to use. Regular
work tools should be assembled so the attendant does not have to leave the entry area.
(Ladders are required if vessel is higher than the entrants shoulders).

Electrical hazards, ventilation equipment, and communication devices should all be
checked to ensure identified hazards have been addressed. Lockout/tagout procedures
apply in every case where electrical hazards are a possibility (Layne Christensen
Safety Compliance Procedure B1).

When the confined space entry permit is completed and safety and procedures have
been discussed the authorizing supervisor will sign the permit. Work in the confined
space may begin at that time.

Once work has begun and an entrant is inside the vessel the attendant may not leave
the entry area.

When the necessary work is completed the authorizing supervisor will cancel the
confined space entry permit.
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Layne Christensen Com pany
Confined Space Entry Permit

Date:
Location of Work:
Time:
Purpose of Entry:
Project
#:
HAZARD POTENTIAL
Yes No Yes No
Oxygen Deficiency O O Electrica | |
Combustible Atm osphere O O Welding/Cutting O O
Toxic Materia | | Ventilation Needed | a
Liquids O O Other O O
SAFETY PROCEDURES AND EQUIPMENT UTILIZED
Electrical Lockout/Tagout O GFlUsed a Hot Work Permit a First Aid a
Tripod/Lifeline/Harness O  Explosion Proof Lights O Ventilation Equipment a Barriers a
Personal Protective Equipment OO  Respiratory Protection 0O Communication Devices O Hand Signals a
SPECIFY
ATMOSPHERIC GAS TESTING
INSTRUMENT ACTION LEVEL FREQUENCY OF
TESTING

EMPLOYEES PERFORMING WORK

ATTENDANT(S)

ENTRANT(S)

AUTHORIZING SIGNATURES

Attendant(s) Signature:

Entrant(s) Signature:

Permit Authorized by:

Canceled by:

Canceled by:

Time:
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10.

11.

12.

13.

HNU ORGANIC VAPOR ANALYZER

OPERATION/CALIBRATION

Unclamp the cover from the main readout assembly.

Remove the inner lid from the cover by pulling out the two fasteners in order to access
the probe extension.

Connect the probe cable plug to the socket on the readout assembly panel.

Screw the probe extension into the probe end cap.

Set the SPAN control for the probe being used (10.2, 11.7 eV).

Turn the function switch to the BATT position. The needle on the meter will go to the
green zone if the battery is fully charged. If the needle is below the green arc or if the
Low Battery Indicator comes on, the battery must be recharged before the analyzer is
used.

Ensure the fan in the probe is operating.

Turn the function switch to the STANDBY position and allow the instrument to
warmup for 5 minutes in the ambient conditions it will be used in.

Turn the zero adjustment until the meter needle is at zero.

Conrect calibration gas canister hose to probe extension and turn function switch to
the 0 - 200 scale.

Unlock and adjust SPAN control for appropriate scale deflection according to the
probe being used. Relock SPAN control.

Disconnect hose from probe and turn function switch to STANDBY.

The instrument is now operational.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

FOXBORO ORGANIC VAPOR ANALYZER (OVA), MODEL 128GC

OPERATION/CALIBRATION DATA

Connect the end of the fill hose with the gage to a hydrogen source.
Connect fill hose valve to the hydrogen supply inlet on the bottom of the case.
Open valve on the hydrogen source.

Turn fill valve to the BLEED position to bleed air from fill hose then turn back to OFF
position.

Open H, REFILL valve two full turns.

Open H, TANK valve two full turns.

Turn fill hose valve to the FILL position.

The gage on the fill hose and the H, TANK gage will increase together.

When both gages hawe stabilized turn the fill valve to the OFF position and close both
the H, REFILL valve and the H, TANK valve.

Disconnect fill hose from the OV A and install cap on the inlet.
Conrect readout assembly to the OV A ensuring sample line is tight.

Open H, TANK and H, SUPPLY valves, H, SUPPLY gage should read
approximately 15 psi.

Place instrument switch to the BATT position, readout should deflect to indicate
condition of battery.

Place instrument switch to the ON position.
Place PUMP switch to the ON position, pump should operate.

Press the red ignition button on the side of the instrument to ignite the flame. Pump
will not run while button is depressed.

Allow instrument to operate for five minutes.

Adjust the ZERO ADJ knob to zero the readout.



19.

20.

21.

22.

23.

Fill tedlar bag with a sample of 100 ppm methane calibration gas and connect to probe.

Place RANGE switch to the X10 position, readout should indicate 100 ppm. Check
on the X100 position for 100 ppm.

Remove tedlar sample bag from probe, readout should returnto zero.
Place cover on the instrument.

Record calibration data in log book.
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BIOSYSTEMS PhD 2 OPERATION

1. The large black push-button on the top of the PhD 2 case is call the “mode” button. Itis
used to turn the PhD 2 on and off, as well as to control most other operations of the
instrument. Pushing the mode button once turns the PhD 2 on.

2. After the detector has been turned on, it will automatically go through an electronic self
test and start up sequence that takes approximately twenty seconds. During the self test
sequence, the meter display backlight will momentarily turn on, the visual LED alarm lights
will flash, and audible alarm will sound. During start-up the LCD display will also display
several messages or “screens” in sequence. At the end of the start-up sequence, the last
screen will display current gas level readings.

3. The fresh air “zeroing” of the PhD 2 must be done in fresh, uncontaminated air. In this
procedure the instrument automatically adjusts it’s Oxygen, combustible gas, and toxic gas
readings to match the concentrations present infreshair (20.9 % O,, 0.0 % LEL, 0.0 PPM
toxic gas).

A. Allow a few minutes after start-up to allow the sensor readings to stabilize.
B. Remove the key pad cover exposing the four mini-pushbuttons.

C. Press the mini-pushbutton marked “Cal”. The fresh air calibration message will
appear briefly in the meter display.

D. The fresh air calibration message is followed by the zero-adjustment screen.

E. The PhD 2 automatically zeros the instrument readings when the “Cal” button is
pushed. An information screen is briefly displayed while the adjustments are being
made, and another when the adjustments have been completed.

F. After completion of the zero adjustment the PhD 2 automatically returns to the gas
reading screen display.

G. Replace the key pad cover.

4. To turn off the PhD 2, hold down the mode button for three seconds. After three seconds
(marked by three beeps of the audible alarm) the LCD display will display the message
“Release button”. After the button is released the LCD display will display the message,
(Begin SHUT DOWN Please wait.” Meter display blanks in about ten seconds.



BIOSYSTEMS PhD PLUS OPERATION

1. The large black push-button on the top of the PhD Plus case is call the “mode” button. Itis
used to turn the PhD Plus on and off, as well as to control most other operations of the
instrument. Pushing the mode button once turns the PhD Plus on.

2. After the detector has been turned on, it will automatically go through an electronic self
test and start up sequence that takes approximately twenty seconds. During the self test
sequence, the meter display backlight will momentarily turn on, the visual LED alarm lights
will flash, and audible alarm will sound. During start-up the LCD display will also display
several messages or “screens” in sequence. At the end of the start-up sequence, the last
screen will display current gas level readings.

3. The fresh air “zeroing” of the PhD Plus must be done in fresh, uncontaminated air. In this
procedure the instrument automatically adjusts it’s Oxygen, combustible gas, and toxic gas
readings to match the concentrations present infreshair (20.9 % O,, 0.0 % LEL, 0.0 PPM
toxic gas).

A. Allow a few minutes after start-up to allow the sensor readings to stabilize.

B. Press the mode button three times within two seconds. This will “wake up” the
instrument from normal operation, and put it into the “Auto =-Calibration” mode. A
screen will briefly display the message “One button Auto-Calibration”. This screen
will be followed by the “Aero Calibration Adjustment” screen.

C. Press the mode button within five seconds causes the fresh air adjustment to be made.
An information screen is briefly displayed while the adjustments are being made, and
another when the adjustments have been completed.

D. After the successful completion of the “zero” auto-calibration adjustment the display
will show the “Span Calibration Adjustment” screen. Allow five seconds to pass and
the instrument will return to normal operation.
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10.

11.

PPM AEROSOL MONITOR, MODEL 1000

CALIBRATION/OPERATION DATA

Turn the monitor on by selecting the 1 Sec averaging time constant. Connect the AC
charger if necessary (Caution: The plug must be pushed into the unit until a snap is
heard to prevent shorting out the AC adapter). Numbers should be displayed with the
appropriate decimal point.

Close the sample port by rotating the collar and sliding in to cover the sampling hole.
Select the 200 mg/m® scale and check the display for zero. If a stable reading does not
appear, try purging the sensor by connecting the zero bulb and pumping a few times.
Adjust the 200 Zero potentiometer if necessary to set the display to zero.

Rotate and slide the zero collar and insert the Calibration Element into the rectangular
slot opposite the sensor collar set screw. Install with the larger end of the cal element
facing up and toward the monitor display. (Calibration value should be right-side-up).

Watch the reading stabilize. Ifthe final reading is outside the range fromthe factory
calibration table, make a corresponding adjustment on the SPAN potentiometer.

Remove the calibration element. Rotate and slide the zero collar to cover the sampling
ports. Connect the zero bulb and squeeze 5-10 times to purge the sampling chamber of
all particles.

Watch the reading stabilize. If the final reading is outside +00.2, adjust the 200 ZERO
potentiometer.

Switch the range to the 2 scale and watch the readings stabilize. If the final reading is
outside +.003, adjust the 2 ZERO potentiometer.

Rotate the slide zero collar back to the open position.

Select sensitivity and time constant desired. (Use 5 sec for more stable readings and
for very low mass concentration areas).

Slowly wave unit or rely on natural air movements to move aerosols through the
sensing ports. (Typical office air mass concentrations are 10-50 mg/m? if tobacco
smoke is not present).

Turn the monitor off after measurement to conserve the battery power.
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DRAGER PUMP/COLORIMETRIC TUBE USE

Inspect pump for any obvious defects.
Insert sealed colorimetric tube into the sample inlet.

Squeeze pump and observe for five minutes. Pump should remain depressed
indicating no leaks.

Remove tube and break off sealed ends using the tube breaker on the pump.

Insert tube into the sample inlet with the arrow on the barrel of the tube pointing
towards the pump.

Consult instructions accompanying tubes for number of strokes required, expected
results, possible interferences, etc.
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SAFETY COMPLIANCE AGREEMENT FORM

Site:

Contract No.

Project No.

SHSO:

I acknowledge that I have read the information in this Health and Safety Plan. | understand the site
hazards as described and agree to comply with the contents of the plan.

Signature & Printed Name

Company

Date
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TAILGATE SAFETY MEETING FORM

Date: Time:

Site Location:

Job Number:

Scope of Work:

SAFETY TOPICS PRESENTED

Projective Clothing/Equipment:

Chemical Hazards:

Physical Hazards:

Equipment Used:

Emergency Procedures:

Hospital: Phone:

Ambulance Phone:

Hospital Address and Route:

Noise Impacts and Mitigation:

Odor Impacts and Mitigation:

Permits Required:

ATTENDEES
NAME PRINTED

Meeting Conducted by:

SIGNITURE

Signed by:

Site Safety Officer:

Daily Issues and Lessons Learned:

Construction Manager:

Daily Site Closure Actions:
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AIR MONITORING DATA SHEET

DATE

TIME

LOCATION

INSTRUMENT
READING

COMMENTS

Site Safety Officer:

Date:
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Safety, Health and Industrial Hy giene. — STH-FM-004

| Accident/Incident Analysis Form | Revision No. 0 | Revision Date: 28 April, 2004

Accident/Incident Analysis
AIA Report Case Number

Employee's Name: Payroll Number: Division: Dept or Org. No.
Location Name:

Job Assiznment at time of Accident/Incident::

Time in Job Assignment Job Assigned was a Routine Part of Job

[ 0-14 days. [J 15-90 days. [ 3 monthsto 1 year. [J 1-3 years. [ 4-10 years. [ more than 10 years O ves [Neo

Date of Accident/incident (mm/dd'yyyy) | Time: Date Reported o You — Please Specify iff Other:
OaMm CPM [ same as Accident/Incident [ Other

Injury Treated by at Time of Accident/Incident Name(s) of Witness(es)
[ First Aid [J EMT [] Health Services [ No Tre 1

Injury Type (cut, bruise, strain, etc.) Injury Locatlon (hand, foot, lower back, etc.) Extent of Injury (minor, severe, length of cut, etc.)

Describe What Happened (Detail what the employee was doing — where the accident/incident occurred — what tools, equipment, or people were involved.)

Remember facts are important; fault finding is not.

Text box will expand

OSHA Recordable Incident [] Yes [ No Last Day Worked Date [] Returned or [] Expected Date
(If time lost.)

Describe Properly Damage (if any) Approximate Costs Associated with Property Damage

Text box will expand

Root Cause and Contributory Causes Corrective Actions Taken by You or Others

1

-

2
3
4

h | | (k2

5

Reference Documents

Manager's Comments/Actions (il any)

Safety and Health Representative’s Comments/Actions

Employee’s Name and Date Supervisor’s Name and Date Manager's Name and Date SH/ER Representative’s Name and Date
Revision Number | FEffective Date Description of Changes
0 08/12/05 Initial release
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1.0

2.0

3.0

PURPOSE

This procedure describes what actions should be taken during an emergency situation and the
BSTI ESH&Q/SM Emergency Response roles/responsibilities to achieve greater responsiveness
and clarification of roles during an emergency situation.

SCOPE AND APPLICABILITY

This procedure is applicable to BSTI ESH&Q/SM Response Team members responding to a
release and/or spill of a hazardous material to include radioactive material at King Avenue and
West Jefferson locations.

This procedure does not address communication with media or the public. These types of
communication MUST be routed through the BSTI Emergency Operation Center (EOC) and
Corporate Communications.

This procedure does not address program or facility specific training requirements. (Examples
include access to less-than-ninety-day hazardous waste accumulation areas, select agent
laboratories, chemical weapon convention facilities, and classified areas.)

PREREQUISITES

The technical training necessary for emergency responders is the responsibility of the applicable
managers and supervisors. It is the responsibility of managers and supervisors of emergency
responders to ensure that their staff are familiar with the contents of all BSTI emergency plans
and project specific procedures that are applicable. Below are the minimum training
requirements for BSTI ESH&Q/SM Emergency Response Team. If the work being performed
or the materials handled require additional training, persons must maintain appropriate
qualifications for that work activity, equipment or material. (Examples include: forklift
operation, crane operation, radioactive materials, and controlled substances.)

The following prerequisites must be completed by staff members prior to using this procedure:
3.1 Hazardous Materials (HazMat) Technician

e BCO0-0031 - “Annual RCRA Generator Training”

e BCO0-0032 - “Hazardous Waste Management Training”

e EN-100 - “Oil Management Training”

e HS-100B - “Respiratory Training”

e HS-101 - “SCBA Training”

e HS-140 - “Fire Extinguisher Training (Hands On)”

e HS-150 - “First Aid”

e HS-151AED - “Adult CPR with AED”

e EP-200 “Bloodborne Pathogens Training” (first year only)

e EP-200S Bloodborne Pathogens Refresher Training (after first year, if training kept
current)

e HWO-100 - “Initial 40 Hour HAZWOP Training” (first year only)
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3.2

3.3

HWO-100R - “Annual 8 Hour HAZWOP Refresher Training” (after first year, if
training kept current)

EP-204 - “Overview of the Incident Command System and the Unified Command”
RAD-100 BCO Radiation Safety Training - Unsealed Sources (first year only)

RAD-101 BCO Radiation Safety Refresher Training - Unsealed Sources(after first
year, if training kept current )

HazMat Supervisor

BCO-0031 - “Annual RCRA Generator Training”

BCO0-0032 - “Hazardous Waste Management Training”

EN-100 - “Oil Management Training”

HS-100B - “Respiratory Training”

HS-101 — “SCBA Training”

HS-140 — “Fire Extinguisher Training (Hands On)”

HS-150 - “First Aid”

HS-151AED - “Adult CPR with AED”

EP-200 “Bloodborne Pathogens Training” (first year only)

EP-200S Bloodborne Pathogens Refresher Training (after first year, if training
HWO-100 — “Initial 40 Hour HAZWOPER Training” (first year only)
HWO-100R - “Annual 8 Hour HAZWOPER Refresher Training” (after first year)
EP-204 - “Overview of the Incident Command System and the Unified Command
HWO - “ 8 Hour HAZWOPER Supervisor Training”

RAD-100 BCO Radiation Safety Training - Unsealed Sources (first year only)

RAD-101 BCO Radiation Safety Refresher Training - Unsealed Sources(after first
year)

Radiation Technician

EP-204 - “Overview of the Incident Command System and the Unified Command”
HWO-100 — “Initial 40 Hour HAZWOP Training” (first year only)

HWO-100R - “Annual 8 Hour HAZWOP Refresher Training” (after first year)
RAD-100 BCO Radiation Safety Training - Unsealed Sources (first year only)

RAD-101 BCO Radiation Safety Refresher Training - Unsealed Sources(after first
year)

EP-200 “Bloodborne Pathogens Training” (first year only)
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e EP-200S Bloodborne Pathogens Refresher Training (after first year, if training
3.4 Incident Commander (IC)
e EP-204 - “Overview of the Incident Command System and the Unified Command”
e HWO-100 - “Initial 40 Hour HAZWOP Training” (first year only)
e HWO-100R - “Annual 8 Hour HAZWOP Refresher Training” (after first year)
3.5 Safety, Health and Emergency Response (SH&ER) Representative
e EP-204 - “Overview of the Incident Command System and the Unified Command”
4.0 DEFINITIONS
4.1 Document Specific Definitions

The following definitions are specific to this procedure and are not included in QS-RM-
001, Environment, Safety, Health and Quality Glossary

e Emergency Operations Center (EOC): The primary coordination, resource
management, communications and notification center established to
provide direction and control, logistical, technical and resource
support.

e Emergency Response: The reaction to an incident or emergency to assess the damage
or impact and to ascertain the level of containment and control
activity required. In addition to addressing matters of life safety and
evacuation, response also addresses policies, procedures, and actions
to be followed during an emergency.

e Emergency Situation: A sudden, unexpected event requiring immediate action due
to a potential threat to health and safety, the environment, or property.

e Hazard Assessment: The process of identifying situations or conditions that have the
potential to cause injury to people, damage to property, or damage to
the environment.

e Incident Commander: The senior emergency response official on-scene. All
emergency responders and their communications are coordinated and
controlled by the Incident Commander. This person may be a
Battelle employee or a representative of a local authority. When
Incident Commanders from both Battelle and local authorities are
present, they operate under the Unified Command principals, as
defined by the National Fire Protection Association and the Federal
Emergency Management Agency. For the purposes of this document,
the On-Scene Incident Commander is the Emergency Coordinator.

e Response: The reaction to an incident or emergency to assess the damage or impact
and to ascertain the level of containment and control activity
required. In addition to addressing matters of life safety and evacuation,
response also addresses policies, procedures, and actions to be followed
during an emergency.
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e Response Team: A team tasked with responding to and remediating Hazardous Material
and/or Radiological Emergency Situation. The participants are determined
by the nature of the hazards (Radiological, Biological, and/or Chemical)
and include all individuals with training requirements identified in Section
3.0.

4.2 Glossary Terms

The following terms are included in QS-RM-001, Environment, Safety, Health and
Quality Glossary

e Assessment e Procedure

e Incident e Record

50 REGULATORY/VOLUNTARY STANDARD REFERENCES
This procedure complies with the following regulatory and/or voluntary standard requirements:

6.0

OSHA 29 CFR 1910.120, Hazardous Waste Operations and Emergency Response

EMERGENCY RESPONSE PROCEDURE

6.1

6.2

6.3

6.4

6.5

6.6

Upon receiving notification of an emergency situation from the BSTI Safety, Health, and
Emergency Response Manager or Designee, the HazMat Supervisor or Radiological
Response Team, depending on the hazards, will gather their emergency response spill carts
and/or equipment; summon needed support; and report to a designed rally point or
Emergency Situation.

The Response Team will stabilize the scene until the IC Position has been established. At
that point the 1C will determine if the stabilization method is appropriate and decide to
continue stabilization or modify method.

The IC position will be filled by the:

6.3.1 BSTI Emergency Director

6.3.2 Safety, Health, and Emergency Response Manager or designee
6.3.3 Radiation Safety Manager

A SH&ER Representative will be called to support the 1C by providing technical
knowledge of the exposure and physical hazards associated with the Emergency Situation.
The SH&ER Representative is also responsible for oversight of the safety of the Response
Team. If the Response Team begins aggressive containment or remediation activities prior
to the arrival of the SH&ER Representative, an interim safety officer will be designated by
the IC.

The HazMat Supervisor, and/or Radiological Response Team and SH&ER Representative
will conduct a hazard(s) assessment of the situation.

If Personnel Protective Equipment (PPE) is used during the remediation of the incident the
Response Team will inspect the PPE before donning to ensure the PPE is operating
properly and/or not defective.
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6.7 If instruments are used during the remediation of the incident the Hazardous Material
Technicians, Radiological Technicians, and/or SH&ER Representative will inspect and
ensure instruments are calibrated before entering area to ensure proper operation of the
instruments.

6.8 The Response Team will remediate the hazards of the incident as directed by the IC.

6.9 After the hazards associated with the situation have been remediated, the IC, in
conjunction with SH&ER Representative and Response Team will conduct a hazards
analysis of the area to determine if the scene is below exposure levels.

6.9.1 The area will be monitored and/or sampled with the appropriate industrial hygiene
equipment for chemical/biological hazards by or under the direction of the
SH&ER Representative.

6.9.2 The area will be monitored and/or sampled with radiological equipment for
radiological hazards by or under the direction of the Radiological Response Team.

6.9.3 The area will be monitored and/or sampled with the appropriate environmental
equipment for chemical hazards by or under the direction of the Environmental
Protection Manager.

6.10 The SH&ER Representative, Radiological Response Team, and/or Environmental
Protection Manager will inform the IC of the monitoring results.

6.11 The IC in conjunction with SH&ER Representative, Radiological Response Team, and/or
Environmental Protection Manager will make a decision from this information to release
the area back to the occupancy if it was determined to by safe from employee exposures
and/or environmental contamination.

6.12 Signs, caution rope, supplies, PPE, instruments, and all other items used during the
emergency situation will be removed before the area is released.

6.13 The IC will hold a de-briefing with all personal involved in the situation to discuss the
cause of the incident; actions taken during the remediation; complications during the
situation: and to identify any lessons learned.

6.14 The IC will ensure a post-Emergency Situation investigation will be performed as required
by the SBMS Procedure titled “Post Injury, Accident, Incident, and Near Miss Reporting
and Investigations.”

7.0 ROLES AND RESPONSIBILITIES
7.1 Hazardous Materials Technician

7.1.1 Respond to releases or potential releases for the purpose of stopping and
remediating the releases under the direction of the Hazardous Materials Supervisor
or IC. Hazardous Materials Technicians are designated, specially trained personnel
who are responsible for:

7.1.2  Assisting with the identification of suspect hazardous materials

7.1.3 Assisting with precaution recommendations
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7.2

7.3

7.1.4 Establishing a contaminated, decontamination, and exclusion zones. These zones
must be within the confines of the security zone established by Security
Operations. If needed, the security zone can be expanded to protect staff or permit
access for the Response Team.

7.1.5 Assisting with air monitoring activities

7.1.6 Performing exposed personnel decontamination
7.1.7 Remediating release(s)

Hazardous Materials Supervisor

7.1.1 Assist with the overall management of the BSTI Hazardous Materials Emergency
Response Program focusing on operational and response activities. Hazardous
Materials Supervisors are a team of designated, specially trained personnel who
are responsible for:

7.1.2 ldentifying suspect hazardous materials
7.1.3 Recommending precautions

7.1.4 Establishing a contaminated, decontamination, and exclusion zones. These zones
must be within the confines of the security zone established by Security
Operations. If needed, the security zone can be expanded to protect staff or permit
access for the Response Team.

7.1.5 Organizing and leading a trained Response Team

7.1.6 Ensuring state of readiness emergency resources

7.1.7 Ensuring high quality emergency response organization
7.1.8 Consulting appropriate groups for recovery/reentry
Radiation Technician

7.1.1 Respond to releases or potential releases for the purpose of stopping and
remediating the releases under the direction of the IC. Radiological Responders are
designated, specially trained personnel who are responsible for:

7.1.2 ldentifying radiological hazardous materials present
7.1.3 Recommending precautions

7.1.4 Establishing a safety zone

7.1.5 Performing air monitoring activities

7.1.6 Performing screen and decontamination activities for contaminated or exposed
personnel

7.1.7 Performing radiological release evaluations
7.1.8 Limiting emergency personnel exposure
7.1.9 Issuing dosimetry to emergency responders
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7.4 Incident Commander (IC)

7.11

7.1.2
7.1.3
714
7.15
7.1.6
7.1.7
7.1.8
7.1.9
7.1.10
7.1.11

Manage the BSTI Hazardous Materials/Radiological Emergency Responders
during an incident focusing on operational and response activities. The IC is a
designated, trained person who is responsible for overall management of the
incident:

Assess the situation and/or obtain a briefing from the prior Incident Commander
Determine incident objectives and strategy

Establish immediate priorities

Establish Incident Command Post

Ensure adequate safety measures are in place

Coordinate activity for all Command and General staff

Keep Crisis Manager informed of incident status

Making recovery and reentry recommendations based on health risks
Consulting appropriate groups for technical support

Maintaining incident cost recovery

7.5 Safety Health, and Emergency Response representative

711

Provide IC technical knowledge of the hazards associated with the incident and
oversight of the Response Team safety. SH&ER Representative is a designated,
specially trained person who is responsible for:

7.1.2 Recommending precautions
7.1.3 Establishing a safety zone
7.1.4 Overseeing air monitoring activities
7.1.5 Analyzing and interrupting air monitoring data
7.1.6 Monitoring Response Team safety
8.0 RECORDS
The following records are generated in the course of following this procedure:
Name of Record Record Media Location Retention Period
Training Paper Paper ESH&Q Central Permanent
Files
Accident/Incident Paper Environment, Safety, Permanent
Analysis (AlA Form) Health, and Quality
Systems Management
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9.0 RELATED DOCUMENTS
9.1 The following documents are referenced by this procedure:

e EP-PP-001 Emergency Operation Plan: King Avenue, West Jefferson and Regional Office
Interface

e EP-GP-001, Emergency Operations Center Management Procedure

e EP-PC-01.0, Emergency SCBA

e EP-PP-01, BCO Emergency Action Plan

e EP-RM-001, Contingency for Hazardous Waste Accumulation — West Jefferson

e EP-RM-005, King Avenue Infectious Waste Contingency Plan

e EP-RM-007, Spill Prevention Control and Counter Measures Plan, King Avenue Site
e EP-RM-008, Spill Prevention Control and Counter Measures Plan, West Jefferson Site
e EP-SP-042, Contingency for Hazardous Waste Accumulation — King Avenue

e RS SP-301, Requirements for Reporting Radiological Incidents and Event Information to
the Ohio Department of Health Bureau of Radiation Protection

e RM-RM-045, Event Notification Flow Chart 3

¢ RCM-SP-002, ESH&Q Event Notification

e SIH-GP-007, Bloodbourne Pathogens Program

e SIH-GP-010, Respiratory Protection Program

e SIH-GP-020, Reporting and Recording Occupational Injuries and Illnesses
e SIH-PP-001, Personal Protective Equipment

e SIH-PP-100, Safety and Health Management Plan

e SIH-PP-107, Automatic External Defibrillator

e SBMS Procedure titled “Post Injury, Accident, Incident, and Near Miss Reporting and
Investigations.”
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1.0 PURPOSE

The purpose of this procedure is to provide guidance for assessment of work areas; to establish
personnel responsibilities; to assure proper selection, usage, and maintenance of respiratory
protection equipment; and to establish a mechanism for the documentation of these activities in
accordance with applicable regulatory requirements and accepted work practices.

2.0 SCOPE AND APPLICABILITY

This procedure applies to Battelle Science and Technology International (BSTI), including regional
offices and field operations.

3.0 PREREQUISITES
3.1  Training

3.1.1 For the safe and effective use of respiratory protection equipment, it is essential
that the user be properly instructed in its purpose, selection, use, and maintenance.
Training must be provided by a qualified individual. Prior to being assigned a
respirator, every respirator user must receive appropriate training in the following
areas:

3.1.2 Requirements of the respirator procedure, including responsibilities of associated
personnel.

3.1.3 Nature of the hazard(s).

3.1.4 Exposure control methods.

3.1.5 Suitability, capabilities, and limitations of the particular respirator to be used.
3.1.6 Recognizing and handling emergencies as appropriate.

3.1.7 How to don and doff respiratory protection equipment properly, including positive
and negative pressure user seal checks.

3.1.8 Requirements for inspection, storage, maintenance, and cleaning of the respirator.
3.1.9 Respirator cartridge replacement frequency.

3.1.10 The user must demonstrate competency by passing the given test with a score of
80% of greater.

3.1.11 Refresher training will be given annually. Retraining also is required when a
periodic inspection reveals inadequacies in the staff member’s knowledge or use of
this procedure.

3.1.12 Authorization to use respiratory protection equipment will be revoked by the Safety
and Health Representative or designee if refresher training is not satisfactorily
completed.

3.2 Medical Evaluation

3.2.1 Medical approval is required for those who need to wear respiratory protection
equipment. Staff will not be permitted to wear respirators in BSTI operations
without a current medical statement approving such use.
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3.2.2 A Medical Evaluator will determine an individual’s physical fitness for respirator

3.2.3

use. The intervals for examinations are established by BSTI Health Services.
Regardless of the frequency of examination, Health Services (or appropriate
medical personnel) staff will evaluate staff files prior to annual refitting.
Depending upon the medical condition of the individual, the Medical Evaluator
shall determine the extent of medical testing necessary to approve continual
respirator usage.

The Medical Evaluator will do one of the following:
3.2.1.1 Approve the individual for unrestricted use.
3.2.1.2 Approve the individual for restricted use and describe the restriction(s).
3.2.1.3 Deny use of a respirator to the individual.

3.3 Fit Testing

33.1

3.3.2

3.3.3

3.34

3.35

The following requirements must be met prior to a staff member being fitted for
respiratory protection: (1) medical approval and (2) training completed.

Fit testing is performed by an authorized individual in accordance with the
applicable approved quantitative or qualitative fit test protocol. This individual is
appointed by the BSTI Safety, Health and Emergency Response Manager.

Each different type of respiratory protection equipment that uses a facepiece-to-
face seal shall be fit tested. This includes self-contained breathing apparatus
(SCBA) masks, air line respirator masks, filtering facepiece (dust mask), and
powered or nonpowered air-purifying respirators (APRs). Positive pressure
facepieces will be tested in the negative pressure mode.

For APRs, a sufficient number of styles and sizes will be made available. The staff
member will be allowed to examine each of the respirators available and choose
one for his/her fit test.

Fit testing will be performed at least annually for staff who remain active in the
Respiratory Protection Procedure. Fit testing also will be repeated as necessary for
items that could affect the fit (e.g., excessive weight loss or gain, dentures, and/
scars).
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4.0 DEFINITIONS
4.1 The following definitions apply only to this procedure:

Exposure Limit—Permissible exposure limit (PEL), as defined by the Occupational Safety
and Health Administration (OSHA), is an employee’s exposure to any substance
listed in Tables Z-1, Z-2 and Z-3 in any 8-hour work shift of a 40-hour work
week, which shall not exceed the 8-hour time weighted average limit given for
that substance in the table. Exposure limits also may be expressed in terms of
ceiling concentrations. The American Conference of Governmental Industrial
Hygienists establishes recommended exposure limits referred to as “threshold
limit values.” The National Institute for Occupational Safety and Health
(NIOSH) also establishes “recommended exposure limits.”

Immediately Dangerous to Life or Health (IDLH)—AnN atmospheric concentration of any
toxic, corrosive or asphyxia substance that poses an immediate threat to life or
would cause irreversible or delayed adverse health effects or would interfere
with an individual’s ability to escape from a dangerous atmosphere. (Also see
29 Code of Federal Regulations [CFR] 1910.134 (9)(3))

Oxygen Deficient Atmosphere—Oxygen deficient atmosphere means an atmosphere with
oxygen content below 19.5% by volume.

Protection Factor (PF)—The number assigned to indicate the capability of a respirator to
afford a certain degree of protection in terms of fit and filter/cartridge
penetration. (Various agencies may assign PFs.)

Qualitative Fit Test - (QLFT) —An assessment of the adequacy of respirator fit by
determining whether or not an individual using the respirator can detect the odor,
taste, or irritation of a contaminant introduced into the vicinity of the user’s
head.

Quantitative Fit Test - (QNFT) - —An assessment of the adequacy of respirator fit by
numerically measuring concentrations of a challenge agent inside and outside the
face piece. The ratio of the two measurements is an index of leakage of the seal
between the respirator face piece and the user’s face.

Respirator—Respiratory Protection Equipment—Any device certified by NIOSH and the
Mine Safety and Health Administration that is designed to protect the user from
inhalation of harmful contaminants. Disposable filtering facepiece and air-
pressurized suits (bubble suits; not those that are incidentally pressurized when
worn over an air-supplying respirator) are specifically included even when used
for nontoxic nuisance contaminants. Excluded are SCUBA and surgical masks.
(Note: Surgical masks cannot be used as a substitute where respiratory
protection is needed.)

4.2 The following definitions can be found in the BSTI Glossary:

= Administrative Controls = Qualified Individual
= Authorized Technician = Qualified User
= Engineering Controls
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5.0 REGULATORY/VOLUNTARY STANDARD REFERENCES
5.1 OSHA 29 CFR Section 1910.134, “Respiratory Protection.”

5.2 Nuclear Regulatory Commission 10 CFR Part 20, “Standards for Protection against
Radiation.”

5.3 NIOSH Guide to the Selection and Use of Particulate Respirators Certified Under 42 CFR 84.
5.4 NIOSH Guide to Industrial Respiratory Protection.

5.5 The Occupational Environment — Its Evaluation, Control, and Management. Chapter 36,
American Industrial Hygiene Association

5.6 Compressed Gas Association G-7.1, “Commodity Specification for Air.”
6.0 RESPONSIBILITIES
6.1 Line Management and Supervision

6.1.1 Ensure that the applicable Safety and Health Representative is informed of any
planned use or expected need for respirators or a change in process or conditions
that may lead to a need for respiratory protection.

6.1.2 Ensure that staff under their supervision are qualified and trained prior to using
respirators.

6.1.3 Implement and apply this procedure in accordance with the information received
from the Safety and Health Representative.

6.2  Safety and Health Representatives

6.2.1 Maintain detail and current knowledge of regulations, standards, requirements,
equipment capabilities, and good practice affecting safe and effective use of
respirators.

6.2.2 Evaluate implementation and effectiveness of the procedure and make
recommendations based on those evaluations.

6.2.3 Evaluate staff exposures and work conditions, including random inspections of
respiratory protection equipment use.

6.2.4 Specify and document the appropriate respiratory protection and associated
equipment (e.g., cartridges, sorbents, and cartridges) based on anticipated work
conditions or activities.

6.2.5 Ensure, in conjunction with management, that staff are properly trained and fitted
with the proper equipment when required to use respiratory protection equipment.

6.2.6 Verify that breathing air requirements for supplied air respirators are in accordance
to OSHA 29 CFR 1910.134 (i).

6.2.7 Evaluate anticipated work conditions or activities to determine what respiratory
protection is necessary.
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6.3

6.4

6.5

Safety and Health Advisor

6.3.1
6.3.2

6.3.3

6.3.4

Administrate respirator fit testing.

Inspect and maintain SCBAs located in general areas at King Avenue and West
Jefferson sites.

Maintain respirator fit testing equipment and ample supply of respiratory protection
equipment.

Generate documentation of maintenance and inspection records of respiratory
protection equipment and respirator fit testing.

BCO Health Services

6.4.1
6.4.2

6.4.3

Determine medical fitness for respirator use.

Utilize the OSHA-approved medical questionnaire (29 CFR 1910.134,
Appendix C) or equivalent form.

Provide medical evaluation to appropriate Line Managers and Safety and Health
Representatives.

Respirator Users

6.5.1

6.5.2

6.5.3

6.5.4

6.5.5

Use, maintain, inspect, and store respiratory protection equipment as instructed to
meet the procedure requirements.

Inform BCO Health Services of any personal health problems that could be
aggravated by the use of respiratory protection equipment.

Inform BCO Health Services of any changes in health or physical characteristics
(e.g., excessive weight changes, dentures, deformation resulting from accidents,
pregnancy, etc.) that could affect the use of a respirator.

Notify Safety and Health Representative of any changes in respiratory usage,
working environment, process, regulations, and laboratory protocols, etc., so that
the use of the respirator may be re-evaluated.

Provide input to Safety and Health Representatives, management, or others
involved in the implementation of this procedure as to its effectiveness and identify
problems associated with the implementation.

7.0 PROCEDURE

7.1

7.2

Hazard Control

Line Management and Safety and Health Representatives shall work to develop
engineering and/or administrative controls to reduce the need for respiratory
protection equipment.

Hazard Assessment

7.2.1

Each work place or work activity where BSTI employees are exposed to hazardous
conditions shall be evaluated by the appropriate Safety and Health Representative
to determine the need for respiratory protection.
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7.2.2 ldentification of hazards should include, but is not limited to, consideration of the
following items:

7.2.2.1 Airborne contaminant(s) present
7.2.2.2 Engineering or administrative controls in place

7.2.2.3 Other potential hazards (e.g., oxygen deficient atmosphere, confined
space).

7.2.3 Hazards assessments shall be documented on Form SIH-FM-027, Personal
Protective Equipment Hazard Assessment Certification.

7.3  Respirator Selection

7.3.1 The Safety and Health Representative or qualified designee shall become familiar
with the types of respiratory protection available and their uses and limitations.

7.3.2 Respirator(s) selected and used shall be NIOSH certified per 29 CFR 1910.134(d)
(1) (i1). Selection shall be based on a level of protection equal to or greater than the
minimum required to protect the exposed employee(s) from the potential or
observed hazards. Selection criteria that must be considered include the following:

7.3.2.1 Emergency situation(s)

7.3.2.2 Presence of carcinogens

7.3.2.3 Contaminant concentration greater than the exposure limit
7.3.2.4 Contaminant concentration greater than the IDLH level

7.3.2.5 Oxygen deficient atmosphere < 19.5% oxygen by volume (also IDLH)
7.3.2.6 Protection Factors

7.3.2.7 Adequate warning properties—taste, odor, irritation

7.3.2.8 Physical state of contaminant (gas/vapor or particulate)

7.3.2.9 Adverse health effects (in the event of breakthrough or leakage)
7.3.2.10 Amount of time respirator will be worn

7.3.2.11 Work activities/stress (physical activity, temperature/humidity)

7.3.2.12 Fit test results (a different respirator must be selected if the one
originally selected cannot be fit).

7.4  Maintenance, Inspection, and Care of Respirators

7.4.1 Any supplementary standard operating procedures (SOPs) or protocols governing
respirator use will include instructions for the maintenance and care of respirators.
The SOP or protocol cannot be less restrictive than this procedure. Regular
inspections shall be conducted by a qualified individual to assure respirators are
properly used, cleaned, and stored. Items important to maintenance, care, use, and
inspection include the following:


http:7.3.2.12
http:7.3.2.11
http:7.3.2.10
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7.4.1.1 Inspection for defects (facepiece condition, headbands, valves, and
cartridges)

7.4.1.2 Cleaning, disinfecting, and decontaminating before and after use
7.4.1.3 Proper storage

7.4.1.4 Store to protect from damage, contamination, dust, sunlight, extreme
temperature, excessive moisture, and to prevent deformation of
facepiece and exhalation valves.

7.4.2 Only an authorized individual, appointed by the BSTI Safety, Health and
Emergency Response Manager, shall make repairs and replace parts, using parts
designed for the respirator and authorized for use by the manufacturer. Users will
make no repairs or modifications to any component, unless specifically instructed
to do so by a qualified individual.

7.4.3 The user is responsible for maintaining a good facepiece seal in accordance with
instructions received during training and fit testing. Respirators that depend on a
facepiece seal will not be worn when conditions such as the following prevent an
effective facepiece seal:

7.4.3.1 Facial hair in the seal area
7.4.3.2 Eyeglass temples extending through the seal area

7.4.3.3 Shape of the face, facial features or scars; dentures or other conditions
that would preclude an accurate measurement of respirator fit

7.4.3.4 Protective clothing in the seal area.

7.4.4 The Supervisor, in conjunction with the Safety and Health Representative, is
responsible for determining a respirator replacement schedule for respirator
cartridges and shall perform periodic inspections to verify that cartridges are being
replaced according to this schedule.

7.4.5 Information concerning respirator cartridge replacement intervals may be found in
Appendix A. The useful life of cartridges varies under user conditions. Conditions
of use include, but are not limited to, length of time the respirator is worn, ambient
temperature in area of use, humidity in area of use, and anticipated air volume
based on the physical exertion of the user. Once this information is determined, the
user shall be placed on a schedule to replace the cartridge(s) at 60% of the
maximum life expectancy for the selected cartridge. At a minimum, cartridges will
be replaced

7.4.5.1 If the projected 60% maximum use limitation is exceeded,
7.4.5.2 If breakthrough is detected:;

7.4.5.3 When the end-of-service life indicator shows the cartridge is expired or
spent;

7.4.5.4 When instructed based on exposure potential;
7.4.5.5 When there is noticeably increased breathing resistance; or
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7.4.5.6 If the cartridges have become damaged.

7.5  Voluntary Use

751

7.5.2

7.5.3

754

Voluntary use of an APR is permissible if the individual’s Safety and Health
Representative approves the use in writing (Form SIH-FM-002, Voluntary
Respirator Use). Voluntary use is not allowed for any other type of respiratory
protection (i.e., supplied air respirators), nor is it allowed if the APR in itself is
determined to create a hazard.

Voluntary use is allowed only where the use is requested for comfort reasons by the
employee from the Safety and Health Representative, who will determine the
appropriateness of using an APR. It will not be approved for exposure to toxic
substances.

When approved, BSTI will provide the appropriate NIOSH-approved APR to be
used. Employees will be informed that the APR is to be used only for the purposes
for which it was issued and that they are to discontinue use of the APR if they
experience any adverse health effects or difficulty breathing while wearing the
APR. If this occurs, they must report to BSTI Health Services immediately.

The Safety and Health Representative will ensure that the employee requesting an
APR under the voluntary use provision has received a medical clearance to wear
the respirator. (A medical clearance is not needed for a filtering facepiece.) The
Safety and Health Representative will ensure that the employee reads and
understands the instructions provided by the manufacturer on use and limitations of
the respirator and indicates such by signature on form SIH-FM-002.

7.6 Use of Respiratory Protection by Non-Battelle Staff

7.6.1

7.6.2

7.6.3

OSHA (29 CFR 1910.134) requires that respirator users have been (1) medically
evaluated to determine medical fitness for respirator use; (2) properly trained in
use, care, and limitations; and (3) properly fit tested.

Normally, non-Battelle staff are expected to bring their own respirators obtained
through their employers’ respirator procedure.

If a non-Battelle staff member requires a respirator, one can be issued upon
verification of his/her physician’s approval, training, and fit-test status.
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Atmosphere-Supplying Respirators
7.7.1 SCBAs

7.7.1.1

7.7.1.2

7.7.1.3

7.7.1.4

7.7.15

SCBAs are available in areas where a need for such equipment has
been recognized. The SCBA units are maintained and ready for
emergency use. In addition, SCBAs may be rented or purchased for
specific projects. A Safety and Health Representative must approve
the purchase and use of any breathing air systems to ensure that they
meet the requirements set forth in OSHA’s and Battelle’s Respiratory
Protection Procedures.

Only individuals specifically trained to use SCBA equipment may do
SO.

Inspection and maintenance of those located in general areas at King
Avenue and West Jefferson are the responsibility a Safety and Health
Advisor. Those purchased for specific projects are the responsibility of
the divisions to which they belong. Regional offices and field
operations are responsible for inspection of their own SCBAs.

At a minimum, SCBAs must be inspected monthly and after each use.
Annually, they must be flow-checked per manufacturer instructions by
an authorized technician. Cylinders must be hydrostatically tested and
regulators must be maintained per manufacturer instructions by an
authorized technician.

SCBAs use a portable source of compressed air delivered through a
high-pressure hose from the cylinder to the respirator facepiece. Air
supply for the cylinders is provided by an authorized vendor and must
meet the requirements for Grade D or higher quality, as set forth by
Compressed Gas Association G-7.1, “Commaodity Specification for
Air.” Documentation supporting this will be maintained.

7.7.2 Air-Line Respirators

7.7.2.1

7.7.2.2

7.7.2.3

Air-line respirators are available in areas where a need for such
equipment has been recognized. The air-line respirator units are
maintained and ready for emergency use. A Safety and Health
Representative must approve the purchase and use of any breathing air
systems to ensure that they meet the requirements set forth in OSHA’s
and Battelle’s Respiratory Protection Procedures.

Only individuals specifically trained to use air-line respirators may do
S0.

Monthly inspections of those located in general areas at King Avenue
and West Jefferson are the responsibility of the air-line respirator user.
Other inspections and maintenance required by manufacturer are
required by the appropriate division. Regional offices and field
operations are responsible for inspection of their own air-line
respirators.
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7.7.2.4 Ata minimum, air-line respirators must be inspected monthly and after
each use. Annually, they must be flow-checked per manufacturer
instructions by an authorized technician. Cylinders must be
hydrostatically tested and regulators must be maintained per
manufacturer instructions by an authorized technician.

7.7.2.5 Air-line respirators use a stationary source of compressed air delivered
through a high-pressure hose to the respirator facepiece. The air
supply for air-line respirators must meet the requirements for Grade D
or higher quality, as set forth by Compressed Gas Association G-7.1,
“Commodity Specification for Air.” Documentation supporting this
will be maintained.

7.7.2.6 Breathing air compressors must be equipped with appropriate filtration
and monitoring devices (e.g., carbon monoxide and temperature
alarms).

7.8  Regional Offices and Field Operations

7.8.1 The Safety and Health Representative may delegate an authorized individual to

7.8.2

conduct fit tests and manage other aspects of this procedure. The Safety and Health
Representative will directly evaluate all off-site requests for performing fit tests and
managing an off-site respiratory protection procedure. The Safety and Health
Representative will verify and document the qualifications of an individual or
individuals to conduct fit tests and to assume any other respiratory protection
procedure responsibilities.

The Safety and Health Representative will inspect the procedure annually to ensure
its effective functioning. The responsibilities of the regional office and field
operations Representatives will be reevaluated annually by the Safety and Health
Representative. Their authority to conduct fit tests and/or manage the respiratory
protection procedure may be revoked when deemed necessary by the responsible
Safety and Health Representative.
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8.0 RECORDS
Name of Records Record Media Location Retention Period
Respiratory Protection Paper ESH&Q Central Files | Permanent
Training
Medical Evaluation Paper BCO Health Services | Permanent
Respirator Fit Test (< 1 Paper or Electronic | Safety, Health, and Permanent
year) Emergency Response
Respirator Fit Test (> 1 Paper or Electronic | ESH&Q Central Files | Permanent
year)
Hazard Assessments Paper or Electronic | Business Groups Permanent
Approval for APR Paper or Electronic | ESH&Q Central Files | Permanent
Voluntary Use
ESH-137 SCBA Inspection | Paper or Electronic | ESH&Q Central Files | Permanent
and Cylinder Maintenance
Air Supply for Atmosphere- | Paper or Electronic | ESH&Q Central Files | Permanent
Supplying Respirators
Respirator Cartridge Paper or Electronic | Business Groups Permanent
Replacement Schedule
SIH-FM-027, Personal Paper or Electronic | ESH&Q Central Files | Permanent
Protective Equipment
Hazard Assessment
Certification
SIH-FM-002, Voluntary Paper or Electronic | ESH&Q Central Files | Permanent

9.0 RELATED DOCUMENTS

Respirator Use

BSTI Operating Guide 1340-2.1, “Respiratory Protective Equipment”
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APPENDIX A: Respirator Cartridge Service Life Determination

Organic vapor cartridge life expectancy will vary based on ambient relative humidity, flow
rate through the cartridge, temperature, and concentration of the contaminant that is being
removed from the air stream. The National Institute for Occupational Safety and Health
(NIOSH) tests organic cartridges for air-purifying respirators. The NIOSH test protocol
requires that the organic cartridge be subjected to a flow rate of 64 linear feet per minute (Ifm)
at existing room temperature and relative humidity. The protocol also tests the cartridge at

32 Ifm and 25% and 85% relative humidity. Through each of these tests, the organic cartridge
is subjected to 1,000 parts per million (ppm) carbon tetrachloride and must withstand this
concentration for 50 minutes with less than 5 ppm penetration. NIOSH does not test cartridges
under varying conditions of use.

Methods for Determining Useful Cartridge Life for Varying Conditions of Use:

This is a compilation of methods for determining the useful life of organic cartridge
respirators. Select a method that is conservative, reproducible, and suitable for the needs of
the workers. Use available manufacturer’s information concerning service life for variable
conditions.

Manufacturer’s Suggested Respirator Change Schedules:

Cartridge life estimation is available through some manufacturers” Web pages. Use the
following Internet addresses to find information for some manufacturers:
e 3M—www.3m.com/occsafety—Then click on Establishing a Chemical
Cartridge Change Schedule

¢  MSA—www.msanet.com/safetyproducts/cartlife/index.html

e Others—Check the Web page of your particular manufacturer.

e OSHA—http://www.osha-
slc.gov/SLTC/respiratory advisor/math _model/yoon-
nelson_model/descriptive data/descriptive data.html or
http://www.osha-slc.gov/SLTC/respiratory advisor/mainpage.html

Rule of Thumb Method

In Chapter 36 of the AIHA publication, The Occupational Environment—Its Evaluation,
Control, and Management, a “rule of thumb” is presented for estimating organic vapor
cartridge service life. The suggested rule of thumb is as follows:
e If the chemical’s boiling point is > 70°C and the concentration is less than
200 ppm, the expected service life is 8 hours at a normal work rate.
e Service life is inversely proportional to work rate.
e Reducing concentration by a factor of 10 will increase service life by a
factor of 5.
e Humidity above 85% will reduce service life by 50%.
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1.0 PURPOSE

This program is intended to provide guidance for compliance with the requirements of the
Occupational Safety and Health Administration (OSHA) Standard, “General Requirements,
Personal Protective Equipment (PPE)” 29 Code of Federal Regulations (CFR) 1910.132 and
subsequent PPE regulations in this section of the CFR.

2.0 SCOPE AND APPLICABILITY
This program applies to all Battelle Science & Technology International (BSTI) staff, including
required offices and field operations, and to all contractors performing work on Battelle property or
on behalf of Battelle. This program establishes minimum performance requirements. This program
does not include hearing protection, respiratory protection, PPE used for fall protection or laser eye
protection. These items are covered in other programs.
3.0 PREREQUISITES
3.1 Training
New employees working in labs shall be provided with basic PPE awareness training. This is
typically included in the new employee safety orientation.

4.0 DEFINITIONS

Personal Protective Equipment (PPE) — clothing and equipment provided to employees to prevent
contact from identified workplace hazards.

5.0 REGULATORY/VOLUNTARY STANDARD REFERENCES

e U.S. Department of Labor, OSHA Standard, “General Requirements, Personal Protective
Equipment” 29 CFR 1910.132

e U.S. Department of Labor, OSHA Standard, “Eye and Face Protection” 29 CFR 1910.133 and
American National Standards Institute (ANSI) Z87.1, Occupational and Educational Eye and
Face Protection

e U.S. Department of Labor, OSHA Standard, “Head Protection” 29 CFR 1910.135 and ANSI
Z89.1, Standard for Industrial Protective Helmets

e U.S. Department of Labor, OSHA Standard, “Foot Protection” 29 CFR 1910.136 and ANSI
Z41.1, Personal Protection — Protective Footwear

e U.S. Department of Labor, OSHA Standard, “Hand Protection” 29 CFR 1910.138
o Battelle “Safe Work Practices Handbook” (Latest Revision)

6.0 RESPONSIBILITIES
6.1 Safety & Health Representatives

6.1.1 Assist managers, supervisors and project staff in conducting hazard assessments and
identifying proper PPE.

6.1.2 Ensure employees receive training on the PPE they are expected to use.
6.1.3 Periodically review, update and evaluate the overall effectiveness of the PPE program.
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6.2 Managers

6.2.1

6.2.2

6.2.3
6.2.4

Ensure hazard assessments are completed for physical areas and projects under their
department/section/area.

Ensure that all affected staff are properly trained and qualified to use, maintain and store
the PPE they are expected to wear.

Ensure serviceable PPE is readily available.
Ensure defective or damaged equipment is immediately replaced.

6.3 Project Managers

6.3.1
6.3.2

Ensure hazards assessments are completed for assigned projects.
Ensure staff assigned to projects have PPE training based on the hazard assessments.

6.4 Employees

6.4.1
6.4.2
6.4.3

Wear PPE as required
Attend required training.
Use, maintain and store PPE as required.

6.5 BSTI ESH&Q Training
Ensure new employee safety orientation training is provided on a regular, timely basis.

6.6 Contractors

6.6.1

6.6.2

Contractors shall receive a copy of this program. Any questions should be directed to
the Battelle contact.

Contractors may be asked to provide a copy of their PPE program and/or hazard
assessments supporting the work to be performed on Battelle premises or on behalf of
Battelle.

7.0 PROCEDURE
7.1 General Requirements

PPE alone should not be relied on to provide protection against hazards, but should be used in
conjunction with engineering controls, and administrative controls.

7.2 Hazard Assessment and/or Line Managers and S&H Representatives Shall Evaluate

7.2.1

7.2.2

7.2.3

Each work place or work activity where Battelle employees are exposed to hazardous
conditions shall be evaluated to determine the need for PPE and what PPE is necessary.

The Safety and Health Representative, in conjunction with the Manager/Supervisor, or
designee shall evaluate anticipated or actual work conditions, job categories, or
activities to determine what PPE is necessary. See Appendix A for examples of hazard
categories.

Hazard assessments shall be documented; Safe Work Plans and Standard Operating
Procedures are examples of documents which may be used to document hazard
assessments. For organizations that do not have an internal method to document, form
SIH-FM-027 Personal Protective Equipment Hazard Assessment Certification may be
used.
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7.2.4  When work place conditions, physical locations, materials in use or activities change,

Line Managers and S&H Representatives reassess the hazards and re-evaluate the
suitability of the PPE. Update written documentation if necessary.

7.3 PPE Selection

7.3.1

7.3.2

Selection of PPE shall be based upon provision of a level of protection equal to or
greater than the minimum required to protect from hazards identified in the hazard
assessment.

The OSHA standards in the reference section include specific considerations based on
the types of protection necessary (e.g., eye, hand, head). Each of these standards also
incorporates, by reference, standards that identify requirements (typically equivalent
standards developed by the American National Standards Institute) for PPE. When
making PPE selections, familiarity with these references will ensure proper PPE
selection. See Appendix B for selection guidance.

7.4 Specialized Training

7.4.1 Use of PPE that requires specialized training will be provided at the time the PPE is
issued to or selected for affected employees.
7.4.2 Retraining shall be provided if an employee demonstrates a deficiency in using or caring
for PPE based on information provided in previous training.
7.4.3 Retraining also is required if there are significant changes in the workplace that render
the previous training obsolete.
8.0 RECORDS
Name of Record Record Media Locator
Hazard Assessments Paper or electronic Business Groups
Training records Paper ESH&Q Central Files

9.0 RELATED DOCUMENTS

e SIH-FM-027 Personal Protective Equipment Hazard Assessment Form
o Battelle “Safe Work Practices Handbook”
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Appendix A: Guidelines for Conducting PPE Hazard Assessments

Conduct a walk-through survey of the areas in question. The purpose of the survey is to identify
sources of hazards to workers and co-workers.

Consideration should be given to the basic hazard categories:

Impact

Penetration
Compression (roll-over)
Chemical

Heat

Harmful dust

Light (optical) radiation

During the walk-through observe:

Sources of motion; i.e., machinery or processes where any movement of tools, machine
elements or particles could exist, or movement of personnel that could result in collision with
stationary objects.

Sources of high temperatures that could result in burns, eye injury or ignition of protective
equipment, etc.

Types of chemical exposures.

Sources of harmful dust.

Sources of light radiation, i.e., welding, brazing, cutting, furnaces, heat treating, high intensity
lights, etc.

Sources of falling objects or potential for dropping objects.

Sources of sharp objects which might pierce the feet or cut the hands.

Sources of rolling or pinching objects which could crush the feet.

Layout of workplace and location of co-workers.

Electrical hazards.

In addition, injury/accident data should be reviewed to help identify problem areas.
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Appendix B: Categories of Personal Protective Equipment and Selection Considerations

Eye and face protection: The following chart provides general guidance for the proper selection of eye and face
protection to protect against hazards associated with the listed hazard "source" operations.

Source

Assessment of Hazard

Protection

IMPACT - Chipping,
Grinding, machining,
masonry work,
woodworking, sawing,
drilling, chiseling,
powered fastening,
riveting, and

sanding.

Flying fragments, objects,
large chips, particles,
sand, dirt, etc.

Spectacles with side
protection, goggles, face
shields. See notes (1),
@3, (G5), (6), 10). For
severe exposure, use
faceshield.

HEAT-Furnace operations,
pouring, casting, hot
dipping, and welding.

Hot sparks

Splash from molten metals

High temperature exposure

Faceshields, goggles,
spectacles with side
protection. For severe
exposure use faceshield.
See notes (1),(2),(3)-

Faceshields worn over
goggles. See notes (1),

@. -

Screen face shields,
reflective face shields.
See notes (1), (2), (3).

CHEMICALS - acid and
chemicals handling,
degreasing, plating.

Splash

Irritating mists

Goggles, eyecup and cover
types. For severe
exposure, use face shield.
See notes (3), (11).

Special-purpose goggles.

DUST — woodworking,
buffing, general dusty
conditions.

Nuisance dust

Goggles, eyecup and cover
types. See note (8).

LIGHT and/or RADIATION —
Welding: Electric Arc

Optical radiation

Welding helmets or welding
shields. Typical shades:
10-14. See notes (9),

(12).

Welding: Gas

Optical radiation

Welding goggles or welding
face shield. Typical
shades: gas welding 4-8,
cutting 3-6, brazing 3-4.
See note (9).
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Cutting, torch brazing, Optical radiation Spectacles or welding

torch soldering face-shield. Typical
shades 1.5-3. See notes
A, -

Glare Poor vision Spectacles with shaded or
special-purpose lenses, as
suitable. See notes (9),
(10).

Notes to Eye and Face Protection Selection Chart:

(1) Care should be taken to recognize the possibility of multiple and simultaneous exposure to a variety of hazards.
Adequate protection against the highest level of each of the hazards should be provided. Protective devices do not provide
unlimited protection.

(2) Operations involving heat may also involve light radiation. As required by the standard, protection from both hazards
must be provided.

(3) Faceshields should only be worn over primary eye protection (spectacles or goggles).

(4) As required by the standard, filter lenses must meet the requirements for shade designations in 1910.133(a)(5). Tinted
and shaded lenses are not filter lenses unless they are marked or identified as such.

(5) As required by the standard, persons whose vision requires the use of prescription (Rx) lenses must wear either
protective devices fitted with prescription (Rx) lenses or protective devices designed to be worn over regular prescription
(Rx) eyewear.

(6) Wearers of contact lenses must also wear appropriate eye and face protection devices in a hazardous environment. It
should be recognized that dusty and/or chemical environments may represent an additional hazard to contact lens wearers.

(7) Atmospheric conditions and the restricted ventilation of the protector can cause lenses to fog. Frequent cleansing may
be necessary.

(8) Welding helmets or faceshields should be used only over primary eye protection (spectacles or goggles).

(9) Non-sideshield spectacles are available for frontal protection only, but are not acceptable eye protection for the sources
and operations listed for "impact.”

(10) Ventilation should be adequate, but well protected from splash entry. Eye and face protection should be designed and
used so that it provides both adequate ventilation and protects the wearer from splash entry.

(11) Protection from light radiation is directly related to filter lens density. See note (4). Select the darkest shade that allows
task performance.
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Filter lenses for protection against radiant energy are listed below for various operations, with the appropriate
shade numbers.

Filter Lenses for Protection Against Radiant Energy

Electric Size Arc Current Minimum
Operations 1/32 in. Shade Protective*
Shielded metal arc welding Less than 3 Less than 60 7
3-5 60-160 8
5-8 160-250 10
More than 8 250-550 11
Gas metal arc welding and Less than 60 7
flux cored arc welding 60-160 10
160-250 10
250-550 10
Gas tungsten arc welding Less than 50 8
50-150 8
150-500 10
Air carbon Light Less than 500 10
Arc cutting Heavy 500-1000 11
Plasma arc welding Less than 20 6
20-100 8
100-400 10
400-800 11
Plasma arc cutting Light** Less than 300 8
Medium** 300-400 9
Heavy** 400-800 10
Torch brazing --- 3
Torch soldering 2
Carbon arc welding 14
Filter Lenses for Protection Against Radiant Energy
Electric Size Arc Current Minimum
Operations 1/32 in. Shade Protective*
Gas welding:
Light Under 1/8 Under 3.2 4
Medium 1/8 to 1/2 3.2t012.7 5
Heavy Over 1/2 Over 12.7 6
Oxygen cutting:
Light Under 25 3
Medium 25to 150 4
Heavy Over 150 5
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*As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a lighter shade
which gives sufficient view of the weld zone without going a high yellow light, it is desirable to use a filter
lens that absorbs the yellow or sodium line in the visible light of the (spectrum) operation.

** These values apply where the actual arc is clearly seen. Experience has shown that lighter filters may be
used when the arc is hidden by the work piece.

Head protection: All head protection (helmets) is designed to provide protection from impact and penetration
hazards caused by falling objects. Head protection is also available which provides protection from electric
shock and burn. When selecting head protection, knowledge of potential electrical hazards is important.

o Class A helmets, in addition to impact and penetration resistance, provide electrical protection from low-
voltage conductors (they are proof tested to 2,200 volts).

o Class B helmets, in addition to impact and penetration resistance, provide electrical protection from
high-voltage conductors (they are proof tested to 20,000 volts).

e Class C helmets provide impact and penetration resistance (they are usually made of aluminum which
conducts electricity), and should not be used around electrical hazards.

Where falling object hazards are present, helmets must be worn. Some examples include: working below other
workers who are using tools and materials which could fall; working around or under conveyor belts which are
carrying parts or materials; working below machinery or processes which might cause material or objects to fall;
and working on exposed energized conductors. Some examples of occupations for which head protection should
be routinely considered are: carpenters, electricians, linemen, mechanics and repairers, plumbers and pipe fitters,
assemblers, packers, wrappers, sawyers, welders, laborers, freight handlers, timber cutting and logging, stock
handlers, and warehouse laborers.

Foot protection: Safety shoes and boots which meet the ANSI Z41-1991 Standard provide both impact and
compression protection. Where necessary, safety shoes can be obtained which provide puncture protection. In
some work situations, metatarsal protection should be provided, and in other special situations electrical
conductive or insulating safety shoes would be appropriate.

Safety shoes or boots with impact protection would be required for carrying or handling materials such as
packages, objects, parts or heavy tools, which could be dropped; and, for other activities where objects might fall
onto the feet. Safety shoes or boots with compression protection would be required for work activities involving
skid trucks (manual material handling carts) around bulk rolls (such as paper rolls) and around heavy pipes, all
of which could potentially roll over an employee's feet. Safety shoes or boots with puncture protection would be
required where sharp objects such as nails, wire, tacks, screws, large staples, scrap metal etc., could be stepped
on by employees causing a foot injury.

Some occupations (not a complete list) for which foot protection should be routinely considered are: shipping
and receiving clerks, stock clerks, carpenters, electricians, machinists, mechanics and repairers, plumbers and
pipe fitters, structural metal workers, assemblers, drywall installers and lathers, packers, wrappers, craters, punch
and stamping press operators, sawyers, welders, laborers, freight handlers, gardeners and grounds-keepers,
timber cutting and logging workers, stock handlers and warehouse laborers.

Hand protection: Gloves are often relied upon to prevent cuts, abrasions, burns, and skin contact with
chemicals that are capable of causing local or systemic effects following dermal exposure. OSHA is unaware of
any gloves that provide protection against all potential hand hazards, and commonly available glove materials
provide only limited protection against many chemicals. Therefore, it is important to select the most appropriate
glove for a particular application and to determine how long it can be worn, and whether it can be reused.
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It is also important to know the performance characteristics of gloves relative to the specific hazard anticipated,;
e.g., chemical hazards, cut hazards, flame hazards, etc. These performance characteristics should be assessed by
using standard test procedures. Before purchasing gloves, the employer should request documentation from the
manufacturer that the gloves meet the appropriate test standard(s) for the hazard(s) anticipated. Other factors to
be considered for glove selection in general include:

(A) As long as the performance characteristics are acceptable, in certain circumstances, it may be more
cost effective to regularly change cheaper gloves than to reuse more expensive types.

(B) The work activities of the employee should be studied to determine the degree of dexterity required,
the duration, frequency, and degree of exposure of the hazard, and the physical stresses that will be
applied.

With respect to selection of gloves for protection against chemical hazards:

(A) The toxic properties of the chemical(s) must be determined; in particular, the ability of the chemical
to cause local effects on the skin and/or to pass through the skin and cause systemic effects.

(B) Generally, any “"chemical resistant” glove can be used for dry powders.

(C) For mixtures and formulated products (unless specific test data are available), a glove should be
selected on the basis of the chemical component with the shortest breakthrough time, since it is possible
for solvents to carry active ingredients through polymeric materials.

(D) Employees must be able to remove the gloves in such a manner as to prevent skin contamination.
Other broad categories of gloves include:

e Fabric — Made of cotton or fabric blends generally used to improve grip when handling slippery objects.
Also help insulate from mild heat or cold.

o Leather — Generally used to guard against injuries from sparks or scraping against rough surfaces. Also
used in combination with an insulated liner when working with electricity.

e Metal mesh — Used to protect from accidental cuts and scratches. Used when working with cutting tools
or other sharp instruments.

e Aluminized — made of aluminized fabric and designed to insulate hands from intense heat.






Chemical Safety Information Program Revision 2 ii
SIH-PP-005

TABLE OF CONTENTS
1.0 PURPOSE ...ttt ettt ettt ettt et s e e s a bt s sat e e s bt e s sate e s bt e e s baeesbb e s sbeeesb b e e sbbeesbbessbasesbbeesbaessbeeesbesases 1
2.0 SCOPE AND APPLICABILITY ittt ettt ettt sttt s e s s ba s st e s s be s sabe s s bassate s srbassabes s 1
3.0 REGULATORY/VOLUNTARY STANDARD REFERENCES..........ccooiiieiee sttt 1
4.0 RESPONSIBILITIES ...ttt ettt e s e bt s s bt sb e e s be e s sbt e s sbe e s sbessbessbessbesssbesesbeessbenesbeneses 1
41 PRODUCT LINE IMANAGEMENT 11tttitii i iettttie st e e s setbtbee s s e s s s eiaabbastsasssssabbbatseesssssaabbabaeesesssasbbbbaaesesssassbbbasssesssaas 1
4.2 SAFETY AND HEALTH REPRESENTATIVE ..uutttiiiieiiiiiitiitieee e st iibisseessesssabsasssssesssassstsessssssssssssssssssssssssssssssssss 1
5.0 PROCEDURE . ...ttt ettt e e et e et e et e s et e et e e et e st e s aee st estee st e saeerereeseeeseaeesaeeseeeesaneres 2
5.1 MATERIAL SAFETY DATA SHEETS (IMSDSS) ...cviiieiieeieiicie e st ste e e te st st saenae e stestesnesnasneeneesnens 2
5.2 (010 7N =1 I = =T 1L 3
5.3 EXPOSURE IMONITORING ...cuvviieiettee e e eiteee e ettt eeeettee e s sabeeaesetbeeesessassssasaeassssbeessassessesasaesesssbesesassessessaneesssreneans 3
5.4 HAZARD DETERMINATIONS AND EVALUATION . .uuttiiiiieiieitieii i e e e e s sitbttt e e e s s s seabbartsesesssebbsbasssesssessssbesssasssains 4
6.0 LABORATORY OPERATIONS ... oottt ettt ettt sttt s ta s s sba e s ba s s sba e s sb e s s sbas s sbaessbasssbasssbesasns 4
6.1 CONTROL IMEASURES ....tttttiie e ittt et s e e e s ettt et s e e s s e st b e et seessssab b et asesesssasbbabaeeseessasbbbbeeaseessesabbbebesassssssbbaaaeesas 4
6.2 HIGHLY HAZARDOUS IMATERIALS......cctttiiiiieeiiiiitiiet e e e s s e st batt s e s s s s st bbb e e e s e s s st bbb e e e s esssabbbbaaesesssassbbbasasasseaas 5
6.3 IMIEDICAL CONSULTATION 1.utttttieieeiiitttttiestessiessssstsssesssasssssssssasssassssssssssssssssssssssesssssssssssssssessisssssssssesssassssnes 5
7.0 NON-LABORATORY OPERATIONS ...ttt s s sttt s sbae s sbbe s sate s sabe s sreessnte e 6
7.1 NON-LABORATORY AREA GENERAL REQUIREMENTS .....ciiutttiiieeiiiiiiiriieeeessiisbsseesssssssssssresssesssssssssesssssssnins 6
7.2 HAZARDOUS NON-ROUTINE TASKS ....uttttiiiieiiiiiiiiiiiie et seiitbeeeees s st iisbbaseeesssssebbasssssesssassatbasssesssasssbesssesssnins 6
7.3 OUTSIDE CONTRACTOR PERSONNEL .....oiiitttiiiiieeiiiiitteeiie e e et sibbrree e s e st sasbbaaaessesssabbtbaseeesssasaabbasesesessssbbaseeeses 7
8.0 TRAINING ...ttt et e st e st e sttt e s a b e e s ate e sa b e e sate s sabe e saeeesabeesaeeesabeesaeessabeesaeeesabessaenesatis 8
8.1 GENERAL HAZCOM AND LAB STANDARD TRAINING ...ccciitviieiitiieecereeee s itteeeestteesssaeeesssreessssavesssnssessssnnenas 8
8.2 SPECIFIC HAZCOM AND LAB STANDARD TRAINING REQUIREMENTS.......uuteiiiriieeiitreeesireeessetreeeeesreesssnneeas 8
9.0 PROGRAM REVIEW ...ttt ettt ettt ettt st s bt s s bt e s s bt e s sba e e s bt s s eba e s sbesssbessbessbasesbaeesbesases 8
10.0 ASSOCIATED PROCEDURES.........oo oottt sttt ettt s s s ba s s sb e s st a s s ebe s s sbasssban e 8
APPENDIX A: COMPLIANCE CHECKLIST ..ottt ettt sttt sttt s ba s st s sate s saae s sbaessabae s 10
APPENDIX B: RECOMMENDED HANDLING PROCEDURES FOR HIGHLY HAZARDOUS
(O o 1A O I 11
REVISION HISTORY
Rev. No. Effective Date | Description of Revision
0 09/24/04 Replaces SIH-PP-05
1 09/29/05 Updates document numbers and clarified information
on labeling requirements.
2 11/29/06 Editorial changes, and changes for clarification and
updating.
3 11/09/07 Annual review, with changes to BSTI and SBMS
4 1/16/09 Annual review with additional references to SBMS




Chemical Safety Information Program Revision 2 1
SIH-PP-005

1.0

2.0

3.0

4.0

PURPOSE

The purpose of this program is to provide Battelle staff with information regarding
operations and methods of complying with the requirements of the Occupational Safety and
Health Administration's (OSHA) regulations, the "Hazard Communication” or "HAZCOM™
(29 CFR 1910.1200) standard and the "Occupational Exposure to Hazardous Chemicals in
Laboratories” or "Lab Standard” (29 CFR 1910.1450) standard. Both regulations require
written programs. Battelle has addressed the requirements of both standards as they apply
to Battelle operations in one written program, the Chemical Safety Information Program
(CSIP). The CSIP is to be used both as a written Hazard Communication Program, and a
written Chemical Hygiene Plan for general Battelle operations. Specific operations may
require job specific hazard communication.

The intent of both standards is to inform staff of:

How to identify/determine the hazards of the chemicals with which they work
The steps that can be taken to protect their health and safety

Measures that they can take to protect themselves from chemical hazards

The safety and health resources available to them and how they can obtain these
resources.

SCOPE AND APPLICABILITY

This program applies to all Battelle operations that use, handle, or store hazardous
chemicals. This includes all laboratories and other locations, such as field operations, pilot
plants, machine shops, construction shops and print shops that use, handle, or store
hazardous chemicals. This program does not apply to offices and other areas that do not
use, handle, or store hazardous chemicals.

REGULATORY/VOLUNTARY STANDARD REFERENCES
e OSHA 29 CFR 1910.1200, "Hazard Communication"

e OSHA 29 CFR 1910.1450, "Occupational Exposure to Hazardous Chemicals in
Laboratories"

RESPONSIBILITIES
4.1 Product Line Management

Product line management is responsible for implementing processes for compliance
with the CSIP in their respective area, especially to ensure that their staff are properly
trained and informed. A CSIP Compliance Checklist is attached in Appendix A for
guidance in implementing the CSIP.

4.2 Safety and Health Representative

4.2.1 The Safety & Health representatives are responsible for assisting line
management with the development and implementation of the Chemical Safety
Information Program. They also function as the Chemical Hygiene Officers
(CHOs) and/or Hazard Communication Coordinators.
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4.2.2

Safety & Health representatives in conjunction with line managers are also
responsible for ensuring that program effectiveness is evaluated annually and
that changes are made based on the evaluation.

5.0 PROCEDURE
5.1 Material Safety Data Sheets (MSDSSs)

5.11

NOTE:

5.12

5.1.3

5.1.4

5.15

5.1.6

5.1.7

5138

MSDSs that are received for hazardous chemicals/materials are available from
the MSDS coordinator (Amy Zelma, 614-424-5889), and the Safety & Health
representatives. In addition, the Occupational Health Services MSDS database
is available to staff through the Battelle Technical Information Center (TIC)
“E-Resources — Site Index” (http://wwwi.battelle.org/bclscrpt/tic/)

Not all regional offices have access to the TIC databases. Contact your
Safety & Health representative for information on MSDSs.

The staff member purchasing a chemical is responsible for requesting an
MSDS from the manufacturer at the time of purchase. For assistance, contact
the appropriate Safety & Health representative or contact the MSDS
coordinator. Also refer to the SBMS “Purchasing
Card”(http://wwwi?2.battelle.org/sbms/PA/152/Procedur.html).

If MSDSs are unavailable or new chemicals in use do not have an MSDS, staff
should contact the chemical supplier or their respective Safety & Health
representative.

If the HAZCOM standard applies, OSHA requires that an MSDS be available
on-site for all hazardous chemicals used. Therefore, the staff member shall:

5.1.4.1 Immediately contact their Manager/Supervisor, or the Safety & Health
representative, to obtain one.

5.1.4.2 Not use the chemical until a MSDS can be located.

If the Lab Standard applies, the staff member shall notify the Safety & Health
representatives so that he/she can ensure that precautions are identified,
hazards are identified, and labels are appropriate.

MSDSs are received in a number of ways depending on the procedures of the
supplier. If a staff member receives an MSDS directly from the supplier,
he/she is responsible for sending a copy of the MSDS to the MSDS
coordinator for the site. An additional copy should be sent to the Battelle
Safety, Health & Emergency Response (SH/ER) Office (Room 1319, King
Avenue).

The Battelle SH/ER Office maintains a central file of MSDSs from the
chemical suppliers for Battelle and will supply the most current MSDS
available upon request. (See 5.1.1)

Each non-laboratory area or section (including pilot plants) will maintain a
readily available file of MSDSs for hazardous chemicals or substances used in
its operation.
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5.1.9 Each laboratory operation is encouraged to maintain a file of MSDSs for
frequently used chemicals and hazardous chemicals.

5.1.10 Whenever a hazardous chemical is transferred (e.g., shipped) to another
location, a MSDS must be included with the shipment or provided to the
recipient before shipment. See Section 5.4.3.

5.2 Container Labeling

5.2.1 General Requirements

5.2.1.1 Original labels and Battelle barcode shall never be removed or

5.2.1.2

5.2.13

5.2.1.4

defaced. Verify that the information on the label includes the name
of the manufacturer or distributor, identity of the material, and
hazard warnings.

When a chemical is dispensed from its original container into a
secondary container, the secondary container must be labeled with at
least the identity of the material.

Non-laboratory operations (see Section 7.0 for definition) must
include hazard warning(s) on the label for chemicals transferred
from their original container (e.g., carcinogen, radiation warnings).

Whenever a hazardous chemical is transferred (e.g., shipped) to
another location, the label must identify the manufacturer, importer

or responsible party, and must show any hazard warning(s). See
Section 5.4.3.

5.2.2 Proprietary Container Marking

Where contents of containers may not be identified due to proprietary or other
reasons, the hazardous properties must be identified (e.g., corrosive,
flammable, reactive carcinogen) and/or the container linked to a lab record
book by code where such information is identified.

5.2.3 Waste Containers

All waste containers must be properly identified and labeled. Waste
containers located at King Avenue and West Jefferson must be marked
according to the procedure available on SBMS “Hazardous Waste
Management” (http://wwwi?2.battelle.org/sbms/PA/82/Procedur.html). For
other Battelle operations, contact your manager/supervisor for waste container
labeling requirements.

5.3 Exposure Monitoring

5.3.1 When necessary, exposure monitoring will be conducted by SH/ER staff or
other qualified designees to determine compliance with OSHA permissible
exposure limits (PELS) or with other applicable standards or guidelines [e.qg.,
American Conference of Governmental Industrial Hygienists (ACGIH)
Threshold Limit Values (TLVS)].
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6.0

5.3.2 Within 15 working days of the receipt of the results, employees will be notified
of the exposure monitoring results in writing®.

5.4 Hazard Determinations and Evaluation

5.4.1 Battelle will rely on the chemical manufacturer's MSDS for hazard
determinations and evaluations.

5.4.2 When a manufacturer's MSDS is not available, other reference sources will be
used as necessary.

5.4.3 When Battelle provides a hazardous chemical or material to one of its clients
as a product or ships a hazardous chemical or material off site, an MSDS must
be provided with the initial shipment of the material (and when new data
becomes available) to the client or user. In addition, the label must identify the
manufacturer, distributor, importer or responsible party, and must show any
hazard warning(s) on the label.

5.4.4 The author of the Battelle MSDS shall provide an electronic version of the
MSDS and a copy of all supporting documentation used to create the MSDS to
the appropriate Safety & Health representative for review and authorization.
The representative will then transmit the Battelle generated MSDS to the
appropriate person for inclusion into Battelle’s internally generated MSDS file.

LABORATORY OPERATIONS

This section outlines the requirements that apply only to laboratory scale operations.
"Laboratory scale operations" means work with substances in which containers used for
reactions, transfers, and other handlings of substances are designed to be easily
manipulated by one person. This definition generally excludes pilot plant operations.

6.1 Control Measures

Laboratory operations are subject to review by Safety & Health representatives and
designees to ensure that the design of the work and of the equipment can prevent
incidents that could expose workers to hazardous chemicals or conditions (e.g.,
pressure build-up, temperature excursions, etc.).

6.1.1 Engineering Controls

6.1.1.1 Hazardous chemicals, especially those that are volatile or are in
gaseous state, generally must be used in a chemical fume hood.

6.1.1.2 Fume hoods must be maintained in proper working order. This is to be
achieved in accordance with specific measures outlined in the SBMS
“Using Local Exhaust Ventilation and Laboratory Hoods”
(http://wwwi2.battelle.org/sbms/PA/28/Procedur.html).

1 . . . . .
Some chemical specific standards require earlier reporting.
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6.2

6.3

Personal Protective Equipment (PPE)

PPE, such as safety glasses with side shields, goggles, face shield, gloves, and
apron are required whenever there is a risk of direct chemical contact,
especially for those chemicals where skin and eye contact are prohibited. A
Personal Protective Equipment Hazard Assessment Certification is to be
completed by the line manager in conjunction with the Safety & Health
representative. Refer to the procedure available on SBMS *“Personal
Protective Clothing and Equipment (PPE)”
(http://wwwi2.battelle.org/sbms/PA/34/Procedur.html).

6.1.2 Respiratory Protection

Respirator use will be required whenever a hazardous chemical is used and
cannot be exhausted (through chemical fume hoods or other ventilation) and if
use conditions will expose the worker to potentially hazardous concentrations
of chemicals. The use, selection, medical evaluations, and fit testing are
coordinated by the Safety & Health representative and the Health Services
Department. Refer to the procedure available on SBMS “Respiratory
Protection” (http://wwwi?2.battelle.org/sbms/PA/169/Procedur.html).

Highly Hazardous Materials

6.2.1 The use of compounds that are highly hazardous, such as select carcinogens,
reproductive toxins, and acutely toxic substances, requires the prior review by
the Safety & Health representative.

6.2.2 These substances must be handled according to specific operating procedures,
which may include designated areas, decontamination procedures, specific
waste handling procedures, and PPE.

6.2.3 Recommended handling procedures for specific categories of chemicals are
included in Appendix B. Contact the Safety & Health representative for
assistance in categorizing the chemicals in use.

Medical Consultation

Medical consultation and surveillance through Health Services (614-424-6337) is
available to all laboratory employees, especially if:

6.3.1 A staff member develops signs or symptoms believed to be associated with
exposure to the hazardous chemical(s).

6.3.2 Air monitoring data indicate that exposures are above recommended levels
(e.g., PEL, Action Level).

6.3.3 An incident such as a leak, spill, or explosion occurs that results in a potential
exposure or overexposure.
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7.0 NON-LABORATORY OPERATIONS
NOTE: See Appendix A for ""Compliance Checklist"

This section outlines the requirements that apply to non-laboratory areas. Non-laboratory
areas include field operations, pilot plants, machine shops, construction shops, and print
shops that use, handle, or store hazardous chemicals. This does not apply to offices and
other areas that do not use, handle, or store hazardous chemicals.

7.1 Non-Laboratory Area General Requirements

7.11

7.1.2

7.1.3

List the hazardous chemicals present in the work area. Each group or
department is responsible for keeping a current list of hazardous chemicals
used in non-laboratory areas. Also refer to SBMS “Chemical Inventory”
(http://wwwi2.battelle.org/sbms/PA/43/Procedur.html).

The list must be checked against the available MSDSs on file. If any MSDSs
are missing, contact the chemical supplier or the Safety & Health
representative.

All such work areas in Battelle must designate a staff member and alternate to
be responsible for preparing and maintaining the list of chemicals.

7.2 Hazardous Non-Routine Tasks

7.2.1

Periodically, staff members are required to do hazardous non-routine tasks.
Prior to working on such projects, supervisors are required to ensure that each
staff member is given information and/or training as required in Battelle safety
and health programs and as required by his/her supervisor or designee about
any hazardous chemicals or processes to which they may be exposed while
carrying out the non-routine task including:

7.2.1.1 Information on the hazards of the chemicals to which they may be
exposed.

7.2.1.2 Protective measures such as ventilation, respiratory protection, the
presence of another staff member, written operating procedures and
emergency procedures that can be taken to prevent or reduce
exposures.


http://wwwi2.battelle.org/sbms/PA/43/Procedur.html
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7.2.2 Examples of hazardous non-routine tasks that might be performed by staff

members include:

Task Potential Hazards/Hazardous Chemicals

Confined Space Entry* Oxygen deficiency; exposure to toxic materials;

fire and explosion.

Work on New or Experimental | Stored energy: Electrical, mechanical,
Equipment® pneumatic.

Chemicals in Unlabeled Pipes | Hazardous chemicals and gases carried in the
(Line-Breaking Operations) 2 pipe.

7.3 OQutside Contractor Personnel

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

The Safety & Health representative for Facilities will be the primary contact
for contractors performing facilities related work contracted through Battelle
Facilities Support Operations.

Operations and research staff and the supervisors of the areas where
contractors work, share responsibility with the Safety & Health representative
for Facilities to ensure that hazardous chemicals, potential hazards, and area
safety precautions are identified and communicated to contractors.

Each Safety & Health representative is responsible for providing their
respective contractors with the following:

7.3.3.1 Hazardous material information for the area.

7.3.3.2 Precautions the contractor’s personnel should take to lessen the
possibility of exposure (e.g., the use of appropriate protective
measures).

Contractors must adhere to the safety and health provisions specified in the
Battelle contract.

If a contractor is found to be in violation of any safety regulation, the Safety &
Health representative should be notified immediately.

1See SBMS “Confined Spaces” (httpy//wwwi2.battelle.org/sbms/PA/12/Procedur.html).

?See SBMS “Control of Hazardous Energy”
(httpy//wwwil.battelle.org/sbms/PA/31/Procedur.html).



http://wwwi2.battelle.org/sbms/PA/31/Procedur.html
http://wwwi2.battelle.org/sbms/PA/12/Procedur.html
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8.0 TRAINING
8.1 General HAZCOM and Lab Standard Training

Training required by the Lab Standard for general topics is performed for all
laboratory staff and other appropriate staff as part of the new staff orientation process.
This training includes but is not limited to:

9.0

8.2

8.1.1

8.1.2
8.1.3
8.1.4

8.1.5

8.1.6

Comparison and contrast of the provisions of both standards, including when
each may apply

Labeling requirements in laboratory situations versus non-laboratory situations
The location and availability of Material Safety Data Sheets (MSDSSs)

Methods and observations to detect the release of hazardous chemicals in the
workplace

Physical hazards and health hazards of commonly encountered chemicals in
the workplace including signs and symptoms associated with chemical
overexposures

Measures that may be taken to minimize and/or eliminate exposures to
hazardous chemicals, such as the development of appropriate work practices,
the use of personal protective equipment, and review of emergency procedures.

Specific HAZCOM and Lab Standard Training Requirements

8.2.1

8.2.2

Refer to section 7.0, Non-Laboratory Operations, for situations requiring
specific training under the Hazard Communication standard.

Details of individual laboratory operations vary by laboratory, activity, and
project. Therefore specific work practices and chemical hazard information
are to be transmitted to the staff by his/her supervisor with assistance from the
Safety & Health representative, as necessary, prior to the start of work in
which the employee may be exposed to chemical hazards.

PROGRAM REVIEW

In order to comply with the requirements of 29 CFR 1910.1450, Occupational exposures to
Hazardous Chemicals in Laboratories, the effectiveness of the Battelle Chemical Safety
Information Program (Battelle equivalent to the chemical hygiene plan) must be reviewed
and evaluated at least annually and updated as necessary (reference 29 CFR
1910.1450(e)(4)).

10.0 ASSOCIATED PROCEDURES

SBMS “Chemical Safety” (http://wwwi2.battelle.org/sbms/PA/10/Procedur.html).
SBMS “Chemical Inventory” (http://wwwi?2.battelle.org/sbms/PA/43/Procedur.html).
SBMS “Confined Spaces” (http://wwwi2.battelle.org/sbms/PA/12/Procedur.html).

SBMS “Control of Hazardous Energy”
(http://wwwi2.battelle.org/sbms/PA/31/Procedur.html).



http://wwwi2.battelle.org/sbms/PA/31/Procedur.html
http://wwwi2.battelle.org/sbms/PA/12/Procedur.html
http://wwwi2.battelle.org/sbms/PA/43/Procedur.html
http://wwwi2.battelle.org/sbms/PA/10/Procedur.html
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SBMS “Hazardous Waste Management”
(http://wwwi2.battelle.org/sbms/PA/82/Procedur.html).

SBMS “Personal Protective Clothing and Equipment (PPE)”
(http://wwwi2.battelle.org/sbms/PA/34/Procedur.html).

SBMS “Using Local Exhaust Ventilation and Laboratory Hoods”
(http://wwwi?2.battelle.org/sbms/PA/28/Procedur.html).

SBMS “Purchasing Card” (http://wwwi?2.battelle.org/sbms/PA/152/Procedur.html).

SBMS “Respiratory Protection”
(http://wwwi?2.battelle.org/sbms/PA/169/Procedur.html).



http://wwwi2.battelle.org/sbms/PA/169/Procedur.html
http://wwwi2.battelle.org/sbms/PA/152/Procedur.html
http://wwwi2.battelle.org/sbms/PA/28/Procedur.html
http://wwwi2.battelle.org/sbms/PA/34/Procedur.html
http://wwwi2.battelle.org/sbms/PA/82/Procedur.html
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Appendix A: Compliance Checklist

Chemical Safety Information Program
Compliance Checklist

Prepare a list of chemicals used in the work area. Laboratories should list the commonly
used chemicals and before any new projects begin, add to the list as needed. Non-
laboratory areas must list all chemicals or chemical products.

Compare the chemical inventory list (non-laboratory areas only) against a list of the
MSDSs in the work area to determine if any MSDSs are missing. If MSDSs are missing,
immediately notify your supervisor, Safety & Health representative, or the chemical
supplier to obtain a copy.

Once the hazards of the chemicals are identified, specific safe work practices must be
written.

Staff must be trained and informed about the specific chemical hazards and written work
practices before chemicals are handled and before any new chemicals or hazards are
introduced into the work area.

ESH&Q New Staff Orientation classes noted below are presented via the Battelle
University. New Staff are notified electronically to inform them of the need to complete
the Orientation. For more information, contact the training coordinator at 614-424-7349.

e Introduction to Environment, Safety, Health, and Quality (BCO-0013)

e Hazard Communication (BCO-0014)

e Personal Protective Equipment (BCO-0017)

e Lab Waste Handling (HWO-105)

Written procedures must detail how the product line will maintain a hazardous chemical
inventory list, MSDSs, written work practices, and required staff training.
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Appendix B: RECOMMENDED HANDLING PROCEDURES FOR HIGHLY
HAZARDOUS CHEMICALS

1. Provisions for additional employee protection for work with the following categories of
substances shall be made:

Select Carcinogens

Reproductive Toxins

Acutely Toxic Substances

Reproductive Hazards.

Handling precautions for other types of "highly hazardous™ chemicals, such as Chemical
Surety Materials, Chemical Warfare Agents, material of high toxicity, explosives,
biohazard materials, and radioactive materials, are contained in specific operating
procedures at Battelle. For more information on these materials, contact the respective
Safety & Health representative.

2. Use small quantities. Do not buy, store, transfer, or use amounts greater than necessary
for the (research) work.

3. Keep the containers closed to the extent possible to prevent or minimize the release of
chemicals through vaporization, spillage, etc.

4. Open and transfer hazardous chemicals and conduct research work inside ventilated areas
(chemical fume hoods, glove boxes, etc.) whenever possible.

5. Post signs in the area where the work is being conducted (e.g., "Authorized Personnel
Only™).

6. Implement procedures for the highly hazardous waste disposal.

7. In many instances, protective clothing, from impervious gloves up to and including aprons
and respirators, may be required especially if work is being conducted outside of the

chemical fume hood. See the Safety & Health representative for evaluation of the work
process for the appropriate personal protective equipment.
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1.0

2.0

3.0

4.0

PURPOSE

Battelle is committed to establishing and maintaining an accident-, injury- and occupational
iliness-free environment. Battelle corporate policy 1.6, Environmental, Safety and Health
Program, states “It is Battelle policy to comply with the letter and spirit of all environmental,
safety and health (ES&H) laws and regulations.” ALL staff must plan and conduct their work
in a responsible manner to create and maintain a safe and healthy environment in Battelle
Science & Technology International (BST]I) facilities and projects. The purpose of this program
is to describe the operational framework and guidelines to address safety and health issues
within BSTI.

SCOPE AND APPLICABILITY

This program is applicable to all BSTI staff and operations, including those involved in office,
laboratory, pilot plant and field work originating from King Avenue, West Jefferson and
regional locations. The plan identifies related administrative and operating procedures,
designates responsibilities and accountabilities, and describes work practices necessary to
protect staff, facilities, and the public.

PROGRAM REQUIREMENTS

This program is written to describe how BSTI intends to comply with applicable regulatory
and/or voluntary standard requirements.

e Occupational Safety and Health Administration (OSHA), General Industry and Construction
Standards and references contained therein

e Ohio Basic Building Code/Ohio Fire Code

e National Fire Protection Association (NFPA) applicable standards

o Battelle Operating Guide, Section 1300 Environment, Safety and Health

o Battelle Corporate Policy 1.6, Environmental, Safety, and Health Program
o Battelle Safe Work Practices Handbook

PROGRAM OBJECTIVES

The objectives of this program are to:

e Describe the overall management of Safety and Health (S&H) for BSTI.

e Define the key elements and processes of S&H employed by BSTI.

e Define key roles and responsibilities for implementing S&H.

e Provide the framework by which BSTI will comply with Battelle’s Corporate Policy on
ES&H.
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5.0 PROGRAM DESCRIPTION

The safety and health program provides a framework for hazard identification and evaluation,
procedure development and documentation of safe work practices.

5.1 Hazard ldentification and Evaluation

5.2

5.3

5.1.1 All proposed new projects within BSTI are cleared through the Integrated Risk

5.1.2

5.1.3

Assessment Process.

5.1.1.1 Asa part of this process, project staff are asked to complete an
Environment, Safety, Health and Quality (ESH&Q) Risk Assessment
Questionnaire to identify any elements of the proposed project with
safety considerations.

5.1.1.2 The completed proposal scope and questionnaire are reviewed by
appropriate member(s) of the BSTI Environment, Safety, Health and
Quality Systems Management (ESH&Q SM) staff. Questions and
concerns are brought directly to the attention of the project staff.

5.1.1.3 To assist project staff in preparing the ESH&Q section of the Integrated
Risk Assessment questionnaire during the proposal process, guidance is
provided in Appendix A.

Upon project award or initiation, project staff assigned to the project are
responsible for implementing appropriate safety controls and procedures. The
assigned S&H representative works closely with project staff to ensure
implementation of all safety requirements (sections 5.2 and 5.3).

Some projects require specialized knowledge and review to identify potential
hazards. To address this, BSTI has several subject matter expert committee(s)
formed to provide expertise and establish safety requirements in certain areas.
See the section on Safety Review Committees (section 5.4) and Appendix B.

Program Development and Implementation

5.2.1

5.2.2

5.2.3

Safety and Health procedures within the Safety and Industrial Hygiene Manual
are the primary documentation of S&H requirements.

BSTI ESH&Q SM will provide S&H subject matter expertise and support and
will provide programs and program documentation at the BSTI level.

Each BSTI organization code will have a designated S&H Representative from
within BSTI ESH&Q SM. The S&H Representatives will partner with site staff
to identify safety and health concerns for each site and assist in program
implementation. The Battelle intranet identifies the S&H Representatives.

Documentation of Safe Work Practices

5.3.1

Written safe work practices, to identify safe work processes and procedures in
the performance of projects, will be used to document and communicate
instructions and information to staff. These may be in the form of Standard
Operating Procedures, Safety Plans/Test Plans, Fact Sheets or similar
documents. The tasks or duties identified in the safe work practices will assist in
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5.4

5.3.2

determining the training and qualification requirements. Appendix A provides a
project planning and project operations phase list of items that should be
considered to help determine if written safe work practices are needed for the
project.

Project implementation may require documentation specific to the project or
working group in addition to documents referenced in 5.2.2. Project staff and
the S&H Representative will work together to ensure proper requirements and
procedures are documented.

Committee Review and Approval

54.1

5.4.2

543

5.4.4

BSTI will establish safety committees to facilitate safety program
implementation. There will be committees at the BSTI level as well as
committees embedded within product lines.

BSTI will establish a Safety Steering Committee, overseen by the Vice
President, ESH&Q SM, to establish and review goals and expectations for the
BSTI safety program. The Safety Steering Committee will also serve as a
review committee for significant hazards not covered by other subject matter
expert review committees.

The Safety Steering Committee will be made up of representatives from Safety
and Health, Facilities, Health Services, Emergency Management, Research
Management, Security, Human Resources and appropriate subject matter
experts, as necessary.

As a guideline, projects require review by the Safety Steering Committee when:

A substantial potential exists for escape of, or contact with, toxic gases, vapors,
particulates, or liquids resulting in an exposure or environmental release in
violation of applicable regulations, established guidelines or rules of good
practice.

A potential exists for substantial exposure to, or contact with, gases, vapors,
particulates or liquids whose toxic hazards have not been investigated or
shown to be acceptable through human experience.

Work involves unusually large quantities of a hazardous material, or when
staff is inexperienced in handling hazardous materials of the proposed type or
quantity.

A potential exists for use or formation of explosive substances, or when
explosive mixtures outside standard equipment and facilities designed for such
purposes are used.

A potential exists—or is likely to be perceived—for members of the public to
be exposed to a hazard (other than routine traffic hazards) arising from a
Battelle operation.

Operations of a type that requires review, as indicated above, occur in a facility
that is newly constructed or substantially altered.



Safety and Health Management Program Revision 0 4
SIH-PP-100

e A potential exists for operations involving hazards associated with the
following when conducted in areas not specifically or previously approved:

@]

High structures

Confined spaces, e.g., sewers, mines, tanks, and pits

Diving requiring decompression

Unusual electrical hazards

Working on, over, in, or near bodies of water

Unusual aviation procedures

Aggressive hostile environments, e.g., jungles and war zones
Heat or cold exceeding work stress criteria

High stored-energy systems.

OO0OO0O0O0OO0O0O0

5.4.5 Atthe BSTI level, appropriate subject matter expert committees will be
established to address specific project safety concerns. Each of the subject matter
expert committees will have a defined purpose and operational scope. A brief
description of the current subject matter expert committees is provided in
Appendix B.

5.4.6 Operational Safety Committees will be established within product lines. The
current organizational structure will be used to establish where safety
committees are appropriate. The assigned S&H Representative will assist line
management in establishing the committee and serve as a subject matter expert
to the committee.

5.4.7 The Operational Safety Committees are expected to:
5.4.7.1 Meet at least quarterly

5.4.7.2 Be comprised of a representative cross-section of staff in the product
line or group for which the committee is established

5.4.7.3 Focus on supporting the safety needs of the operational area or product
line for which it was established to:

0 Increase safety awareness and knowledge

Identify opportunities for improvement
Recommend improvement ideas to leadership team
Share success stories

Seek answers on safety matters

Promote and recognize safe behaviors

Set the example of safe performance

Actively communicate safety.

O O0O0O0OO00O0
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6.0 ROLES AND RESPONSIBILITIES

All BSTI staff are expected to contribute to establishing and maintaining a safe and healthy
working environment. Written procedures that identify program requirements include specific
responsibilities. The following roles and responsibilities have been defined for implementing
this program:

6.1

6.2

6.3

6.4

6.5

6.6

Executive Vice President BSTI

6.1.1 Provide active leadership for effective implementation

6.1.2 Assume responsibility for the safe, overall operation of BSTI

6.1.3 Provide a safe and healthy working environment for BSTI staff
6.1.4 Provide resources necessary to ensure continuous improvement
General Managers/Division Leaders

6.2.1 Ensure program implementation and compliance within the division
6.2.2 Take ownership of the safety program within their division

Vice President, BSTI Operations & Systems Services

6.3.1 Provide S&H support to the Executive Vice President BSTI

6.3.2 Oversee the Environment, Safety, Health and Quality Systems Management for
BSTI

6.3.3 Ensure Battelle staff are provided a healthy and safe environment
Vice President, ESH&Q Systems Management
6.4.1 Ensure implementation of Battelle and BSTI policy.

6.4.2 Provide S&H oversight, support and assessment to facilitate effective operations,
and identify regulatory compliance requirements to enable management to meet
their responsibilities

6.4.3 Ensure development and management of ESH&Q plans and applicable programs

6.4.4 Establish and oversee operation of the Safety Steering Committee and establish
Committee operating procedures

Line and Support Management
6.5.1 Implement safety and health programs within their respective organizations.

6.5.2 Ensure staff engage S&H resources when the level of expertise required is
beyond their knowledge

6.5.3 Ensure staff in their area of responsibility receive necessary training
Safety, Health and Emergency Response

6.6.1 Reports directly to the Vice President, ESH&Q SM to provide subject matter
expertise in the development, implementation and oversight of S&H plans and
programs
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6.6.2 Serve as a direct resource to BSTI management and staff to provide high quality
technical support for implementing Safety, Health and Emergency Response
programs

6.6.3 Conduct audits and inspections to help communicate with and educate project
staff on S&H to ensure a safe work environment

6.6.4 Assist project teams in ensuring and pre-planning for safe conduct of projects
6.7 Staff

6.7.1 Work safely at all times and maintain safe work conditions in accordance with
safety procedures

6.7.2 Make suggestions for safety improvement
7.0 INTERFACES WITH OTHER PROGRAMS

The S&H Management Program interfaces with the following programs and or functions within
BSTI to ensure comprehensive implementation of S&H requirements. Each of these interfaces
helps to ensure BSTI’s ability to conduct and deliver quality products and services that meet or
exceed compliance with applicable regulations. These programs are designed not to overlap but
to provide complete coverage of applicable regulatory requirements.

e Environmental Protection — ensure safe removal of hazardous waste from laboratories and
identification of significant environmental impacts resulting from projects or operations.

e BSTI Quality Management Systems and Training — provide document control, records
management, and safety training.

e BSTI Regulatory Compliance Management — ensure timely identification of new or
changing regulatory compliance to facilitate integration into existing programs and
procedures.

e Radiation Safety — provide review and oversight of projects and operations using
radioactive materials.

e Medical/Health Services — provide medical response to injuries and illnesses occurring on
site and establish health screening criteria for job eligibility.

e Shipping and Receiving — ensure proper shipment of hazardous materials and identification
of hazardous materials, upon receipt.

e Facilities — review design and construction of facilities and interface on facilities
maintenance.

e Purchasing — establish and implement procurement procedures for hazardous materials and
equipment.

e Proposals/Contracts — ensure significant S&H hazards are identified during the proposal
stage to ensure resources are included in the project before award.

e Human Resources — thoroughly identify job requirements to select qualified and capable
candidates and identify jobs requiring health screening prior to employment.
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8.0

9.0

10.0

11.0

e Legal —review BSTI procedures, when appropriate, to ensure compliance and provide
interpretation of regulatory or other requirements.

This plan is a high level document under which more detailed Safety and Health General (GP),
Specific (SP) and Equipment Procedures (EP) define specific program requirements. In
addition, Work Instructions (WI), Forms (FM) and Training Material (TM) may be developed
to support the program and procedures.

METRICS FOR EVALUATING PROGRAM EFFECTIVENESS

Metrics will be used as indicators of program effectiveness. A limited number of high-level
metrics will be defined and presented to senior leadership as periodic indicators of performance.
Metrics will be defined in procedures and work instructions. Information collected from these
metrics will be used to develop and roll up to the high-level metrics. These will include both
leading and lagging indicators. Leading indicators include items such as employee safety
training hours and safety committee participation by management. Lagging indicators include
such items as OSHA injury and illness data, regulatory citations or violations.

TRAINING
9.1 All new BSTI employees will receive a new employee safety orientation.

9.2 Once a new employee reports to his/her specific area, the responsible manager or
supervisor is responsible for providing an orientation to the work area which will include
basic safety items.

9.3 Additional safety training requirements may be identified in BSTI program plans created
by the S&H organization.

9.4 Safety training requirements implemented to satisfy client requirements will be
documented in project or product line procedures and documents.

PROGRAM ASSESSMENTS/AUDITS

10.1 Assessments and audits required for regulatory compliance will be specified in procedures
and work instructions.

10.2 BSTI S&H Representatives will conduct facility walk-throughs of all active laboratory
and non-laboratory (except offices) working spaces at least twice a year.

10.3 Areas undergoing facilities construction/renovation/demolition will be evaluated to
determine appropriate safety requirements. The BSTI Risk Assessment Form for
Renovation/Construction Work (see Section 12.6) focuses on safety review of facilities
activities.

10.4 Office locations will be audited on an as-needed or as-requested basis. Selected office
locations will be audited annually.

PROGRAM REVIEW
This program shall be reviewed every 2 years at a minimum.
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12.0 ASSOCIATED PROCEDURES AND FORMS
The following documents are associated with this program:

BCO-PP-003, ESH&Q Training Program

HRS-MN-001, Human Subjects Research

RS-MN-001, Radiation Safety Manual

EN-PP-003, Environmental Management Plan

SIH-MN-001, Safety and Industrial Hygiene Manual Documents
SIH-FM-133, BSTI Risk Assessment Form for Renovation/Construction Work
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APPENDIX A: S&H GUIDANCE for PROPOSAL WRITERS and PROJECT

MANAGERS

Use of this checklist is not mandatory. Reviewing checklist contents prior to completing the ESH&Q
Integrated Risk Assessment questionnaire during the proposal process may help in completing the
questionnaire. In addition, the checklist may also be consulted prior to preparing project plans to
help ensure all safety elements are addressed.

l. Costing/Proposal Stage

A.  Does the project or task involve unusual hazards, such as:

Hazardous chemicals (toxic, carcinogenic, pyrophoric, corrosive,...)
Reactive or explosive chemicals

High pressures, e.g., pressure vessels operating above 5 psig

High temperatures, e.g., above 600 F

High electrical voltage/amperage, e.g., above 240 v/60 amps

Other high stored energy operations, e.g., flywheels, springs, suspended weights,
hydraulics

Hazardous structural tests

High structures (including roof/elevated work, ladders, and scaffolding)
Confined spaces

Lasers (all classes)

Other non-ionizing radiations, e.g., EMF, microwaves, radar,...
Watercraft

Diving operations not at King Avenue

Aircraft

Biological, pathogenic or DNA/RNA work

lonizing radiation, e.g., radioisotopes, sealed/unsealed sources, radio-equipment
Probable exposure of the public to above hazards

Providing a product or system with operating instructions and precautions to
clients

Providing ES&H or regulatory recommendations to clients
Firearms, ammunition or weapons

Operating powered industrial vehicles

Powder actuated tools

Trenching/excavating

Working with animals
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Do any of the above (checked) items trigger a special review by one of the Columbus
Safety Review Committees (see Appendix B)? If so, contact the committee
representative.

Do any of the above (checked) items require an increase in time for reviews, training of
staff, etc.; additional equipment for protective devices or controls; or facilities for
explosion proof wiring, ventilation, or large/special space that would result in an
increase of money or funding?

Do any of the above (checked) hazards result in unusual disposal or storage costs,
especially at the end of the project? Especially difficult items for disposal are PCBs,
dioxins, mercury, asbestos, cyanides, radioactive sources, and radioactive wastes mixed
with hazardous chemicals.

Submit ESH&Q Questionnaire when completing the Integrated Risk Assessment Process
(proposal), if applicable.

Pre-project/Pre-operation Stage — Use the following questions to help identify what could go

wrong and may pose a safety hazard to operations once they are under way.

A

Is equipment (e.g., glassware, vessels, piping, machinery, etc.) designed and sized
properly?

Does the project involve the use of machinery, such as forklifts, cranes, lathes, diving
equipment, etc? If so, are appropriate controls (i.e., procedures, training, etc.) in place?

Are other project hazards (e.g., chemicals, chemical products, electrical hazards,
mechanical hazards, use of radioactive materials, etc.) involved?

Do documented safe work practices already exist for the hazards identified or do they
need to be developed (Documentation of Safe Work Practices, Section 5.3.)? Have
documented safe work practices been reviewed by the S&H Representative?

Is appropriate emergency equipment (e.qg., fire extinguishers, safety showers, electrical
cut-offs, ventilation, spill clean-up kits, etc.) in place and serviceable based on the
identified hazards and equipment use available and in good working order?

Do identified hazards, or safe work practices, indicate the need for any of the following?
e Properly trained and qualified personnel to use any equipment or machinery.

e Properly informing staff of safe work practices, including emergency response.

e Use of proper personal protective clothing and equipment.

e Steps and procedures to minimize wastes and disposal costs.

Project/Operational Stage

A

Are periodic inspections necessary to ensure safe facilities (e.g., conducting monthly
S&H inspections of the area(s), including checks of the fire extinguishers, drench hoses,
eye wash, deluge showers, spill kits, etc.)?

Are safe work practices and procedures audited to ensure they are being followed?
Are practices modified when inadequate or as operations dictate?
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D.  Are wastes disposed of regularly to minimize build-up of hazardous chemicals and
material wastes?

E. Is recurring training necessary for long projects?

11
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APPENDIX B: BSTI SUBJECT MATTER EXPERT SAFETY REVIEW
COMMITTEES

Biological Safety Committee

Reviews and approves all research activities and specific practices for handling biological materials,
including organisms at the biosafety level 3 (BSL-3) and Select Agents defined by 42 CFR 73.

Human Subjects Committee

Reviews all research activities in which humans are to be used as subjects for experimental
procedures or treatment, and includes questionnaires that are to be used to sample opinions, test
reactions, or collect other data from humans.

Institutional Biosafety Committee

Reviews all research activities and specific practices for constructing and handling recombinant DNA
molecules. The committee will also review work with organisms and viruses containing recombinant
DNA molecules.

Laser Safety Committee

12.1.1 Provides general oversight for the Laser Safety Program, including reviewing
accident investigations, recommending corrective actions, reviewing procedure
modifications, approving installations and wording on warning signs or labels
specific to laser systems.

Pressure Vessel and Systems Safety Committee

Reviews pressure vessels and systems when research or project-related units are designed to contain
liquids or gases with the following pressure and volume parameters:

e Liquid-containing units (e.g., hydraulic) operating at 1000 psig (pounds per square inch
gauge) with no regard to volume.

e Gas-containing units (e.g., autoclaves) that operate at 5 psig minimum, AND meet the
pressure-volume factor (P-VF) of 5 psig-cuft or greater. The P-VF is calculated by
multiplying psig by cubic feet.

For example, the following pressures and volumes meet or exceed the P-VF of 5 psig-cuft: 5 psig @
1 cubic foot(ft®); 10 psig @ 0.5 ft*; 40 psig @ 0.125 ft*; 2000 psig @ 0.0025 ft* (or 4.32 cubic
inches). Units operating below 5 psig, of any size, are not considered pressure vessels or systems by
the Committee.

Radiological Safety Committee

The Radiation Safety Manual (RSM) includes a detailed list of projects and situations that require
review by the Radiological Safety Committee. Any projects or operations using radiological material
should consult the RSM to determine if review is needed.

Risk Management Committee




Safety and Health Management Program Revision 0 13
SIH-PP-100

Reviews all contractual or operational risks considered above normal. Reviews are performed during
the procurement and proposal stage prior to making a contractual commitment through the Risk

Assessment process.
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1.0

2.0

3.0

4.0

PURPOSE

This procedure establishes the process for obtaining, using, and revoking SIH-FM-112, Fire/Hot
Work Permits. Compliance with this procedure will help to prevent fires, protect personnel, and
ensure proper use of ignition sources outside areas designated for fire/hot work.

SCOPE AND APPLICABILITY

This procedure applies to all Battelle staff and contractors throughout Battelle Science and
Technology International (BSTI), including regional offices and field operations. The Fire/Hot
Work Permit shall be required in areas not normally used or approved for such activities.
Operations requiring permits include, but are not limited to, the following:

e Cutting, grinding, and welding outside of a designated fire/hot work area

e Soldering when using a torch outside of a designated fire/hot work area

e Roofing involving hot applications using tar pots or other flame applications
e Using open fires outside of a designated fire/hot work area.

This procedure does not apply to establishing permanent fire/hot work areas. Permanently
established fire/hot work areas must be reviewed and approved by management and a BSTI
Safety and Health Representative to ensure that the necessary safeguards have been installed
(e.g., adequate ventilation, noncombustible construction, proper gas distribution systems).

PREREQUISITES
The following prerequisites must be completed by staff members prior to using this procedure:

e All staff following this procedure must be appropriately trained in the Fire/Hot Work Permit
Program.

e The Fire Watch must have current (annual) training on fire extinguisher use (HS-140, “Fire
Extinguisher Training”).

DEFINITIONS

The following definitions are document-specific:

e Designated Fire/Hot Work Area—A location that has been designed, built and maintained
free of flammable and combustible materials to accommodate the use of flame- or
heat-producing equipment that has the potential to produce a fire.

e Fire/Hot Work—Use of flame-, spark-, or heat-producing equipment that has the potential
to produce a fire.

e Fire/Hot Work Permit—A form authorizing the use of fire, spark-producing equipment,
torches, powder-actuated equipment, arc welding, grinding, or other ignition sources.

e Fire/Hot Work Watch Log—A form, SIH-FM-131, used as an extension of the Fire/Hot
Work Permit authorizing the Fire Watch to maintain his/her post.

e Fire Watch—The person who is in charge of ensuring that fires are spotted as soon as they
occur and continues to watch for fires for at least 30 minutes after the fire/hot work
ends.
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e Qualified Person—Any individual qualified to issue a Fire/Hot Work Permit based on
formal training in this procedure, current fire extinguisher training (HS-140),
knowledge of fire protection requirements, and familiarity with the work involving a
Fire/Hot Work Permit.

5.0 REGULATORY/VOLUNTARY STANDARD REFERENCES
This procedure complies with the following regulatory and/or voluntary standard requirements.

o National Fire Protection Association 51B, “Standard for Fire Prevention During Welding,
Cutting, and Other Fire/Hot Work”

e 29 Code of Federal Regulations Occupational Safety and Health Administration,
1910.252(a), “Fire Prevention and Protection”

e Ohio Administrative Code, Fire Code 1301:7-7-22, “Welding or Cutting, Calcium Carbide
and Acetylene Generators.”

6.0 PROCEDURE

6.1 Obtaining a Fire/Hot Work Permit

Note: Fire/hot work operations involving other hazards may require a specific hazard
analysis and a Fire/Hot Work Permit prior to commencing work activities. Use
alternative methods instead of fire/hot work where feasible.

6.1.1 The qualified person issuing a Fire/Hot Work Permit will inspect the area using the
following as a guide:

6.1.1.1
6.1.1.2

6.1.1.3

6.1.1.4
6.1.1.5

6.1.1.6

6.1.1.7
6.1.1.8

The condition of cutting and welding equipment must be checked.

When welding in view of others, welding screens must be erected and so
situated to prevent flashes from entering the eyes of passersby or others
working in the area.

When working within 35 feet of where pipes, beams, or other materials
perforate walls, floors, or ceilings, a Fire Watch person shall be stationed
at each side of the perforation.

Floors must be swept clean of combustibles.

Combustible floors must be wet down and covered with damp sand or
fire-resistive sheets.

The area must be cleared of flammable liquids and other combustibles
(minimum of 35 feet from fire/hot work activities). If this cannot be
done, all combustible/flammable materials must be protected with fire-
resistive tarpaulins or metal shields.

Any potentially explosive atmospheres in the area must be eliminated.

All wall and floor openings must be covered, and combustibles must be
moved away from the other side of walls or ceilings where fire/hot work
will be performed.
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6.2

6.1.2

6.1.3

6.1.4

6.1.5

6.1.1.9 Fire-resistive tarpaulins must be suspended beneath work (as
appropriate).

6.1.1.10 Electrical Services must disable audible and visual fire detection systems
in the immediate Fire/Hot Work Permit area (as appropriate).

6.1.1.11 Staff and contractors must understand their roles and responsibilities
under the permit system.

6.1.1.12 The staff member or contractor requesting the permit shall correct any
findings from this inspection.

The staff member or contractor shall provide all appropriate information on
SIH-FM-112.

The qualified person issuing the SIH-FM-112 shall determine the adequate number
of Fire Watches to complete the task. A minimum of one is required. Where wall
or floor openings are within 35 feet and are exposed to sparks, flame, fire, or
extreme radiant heat, a Fire Watch shall be stationed at both sides of the wall,
floor, or roof opening to keep close watch on any combustible materials that lie
adjacent to or on the opposite side of metal partitions, walls, ceilings, or roofs and
are likely to be ignited by conduction or radiant heat.

If this is a request for a Fire/Hot Work Permit that was previously revoked, the
qualified person issuing the permit shall verify that all violations have been
resolved to the satisfaction of the original issuer of the permit.

The qualified person shall issue SIH-FM-131 to the Fire Watch when the Fire/Hot
Work Permit is issued. SIH-FM-131 is used if the fire/hot work is determined to
be a continuation of the same activity, and the activity is intermittent throughout a
period of time. This allows the same Fire/Hot Work Permit to be used rather than
completing a new one at the commencement of the same hot work activity.

Performing Work Using a Fire/Hot Work Permit

6.2.1

If the work involving the Fire/Hot Work Permit involves work on enclosed
equipment, the Fire Watch will complete the following steps prior to initiating
work.

6.2.1.1 Clean all combustibles off enclosed equipment.

6.2.1.2 Confirm that containers have been purged of flammable liquids and
flammable vapors.

6.2.1.3 Use ventilation when welding in any confined space (see “Confined
Space Entry Program,” SIH-PP-08).


http:6.1.1.12
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6.3

7.0 RECORDS

6.2.2

6.2.3

6.2.4

6.2.5
6.2.6

The approved Fire/Hot Work Permit shall be posted in the area where the work is
to be performed.

The Fire Watch shall begin his/her duties when the fire/hot work begins and end at
least 30 minutes after the termination of the fire/hot work.

The Fire Watch shall ensure that all combustible materials within 35 feet of the hot
work have been removed. In instances where a combustible material cannot be
removed, the Fire Watch shall ensure that it is covered or shielded with a fire-
resistant material.

If unsafe conditions develop, the Fire Watch shall stop hot work operations.

If conditions or the environment change during the time frame of the Fire/Hot
Work Permit, the permit should reflect those changes, or a new permit should be
issued.

Revoking a Fire/Hot Work Permit

6.3.1

6.3.2
6.3.3

The Fire/Hot Work Permit shall be revoked by the qualified person who issued the
permit, a BSTI Safety and Health/Emergency Response Representative, Project
Manager, or anyone familiar with the requirements of this procedure, immediately
whenever there is any deviation from the requirements identified on the Fire/Hot
Work Permit.

The individual responsible for revoking the permit shall notify the issuer.

The staff member using the Fire/Hot Work Permit shall correct the violations and
submit it to the issuer for a new permit before continuing work.

Record Retention

Name of Record Media Location Period

Fire/Hot Work Permit, SIH-FM-112 Hardcopy | Within user group 1 year

Fire/Hot Work Watch Log, SIH-FM-131 Hardcopy | Within user group 1 year

Confined Space Entry Program, SIH-PP-08 Hardcopy | Within user group 1 year

BSTI Risk Assessment Form, SIH-FM-133 Hardcopy | BSTI Safety and 1 year

Health/Emergency
Response

Attendance Records for internal course HS- | Hardcopy | Environment, Safety, | 1 year

140, Fire Extinguisher Training Health, and Quality
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8.0 RELATED DOCUMENTS
The following documents are referenced by this procedure:
e SIH-FM-112, Fire/Hot Work Permit
e SIH-FM-131, Fire/Hot Work Watch Log
e SIH-PP-08,“Confined Space Entry Program”

SIH-FM-133, BSTI Risk Assessment Form Renovation/Construction Work
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1.0 PURPOSE

The purpose of this program is to provide guidance to supervisors, Health Services, and Safety and
Health Representatives to ensure appropriate protection and conservation of employees’ hearing
according to OSHA regulations and BSTI requirements.

2.0 SCOPE AND APPLICABILITY

This program applies to all Battelle Science & Technology International (BSTI) staff, including off-
sites and field operations.

3.0 PREREQUISITES

Working in an area with noise levels greater than 85 dbA, completion of hearing conservation
training and baseline audiometric examination.

4.0 DEFINITIONS

Attenuate To reduce in strength or force. In sound, to reduce intensity as expressed
in decibels.

Audiometric The science of measurement of hearing ability.

Testing

BSTI Battelle Science and Technology International

Decibel (dB) A non-dimensional unit used to express sound levels. The decibel is a

logarithmic expression of the ratio of a measured quantity to a reference
quantity. In audiometry, a level of zero decibels represents roughly the
weakest sound that can he heard by a person with good hearing.

dBA A weighted network filter employed in making sound pressure
measurements, indicated by a suffix added to the unit symbol of dbA.

dBC A sound level reading in decibels made on the C-weighted network of a
sound level meter.

Hearing The prevention or minimizing of noise-induced hearing loss through the

Conservation use of hearing protection devices and the control of noise through
engineering methods or administrative procedures.

HCP Hearing Conservation Program

Hearing Loss Hearing loss is reduced auditory sensitivity at specific frequencies. This

reduced sensitivity may be the result of normal aging, disease, injury to
the hearing organs, or exposure to excessive noise over long periods of
time. Types of hearing loss are as follows:

e Conductive - A hearing loss originating in the conductive mechanism
of the ear.
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e Sensorineural - A hearing loss originating in the cochlea or the fibers
of the auditory nerve.

Impact Noise The noise resulting from the collision of two masses.

Impulse Noise Impulse noises are usually considered to be singular noise pulses, each

less than 1 second in duration, or repetitive noise pulses occurring at
greater than 1 second intervals. Also defined as a change of sound
pressure of 40 dB or more within 0.5 second.

Noise Induced The progressive inner ear hearing loss which results from exposure to
Hearing Loss noise over a long period of time as contrasted to acoustic trauma or

Permanent

physical injury to the ear.
A permanent decrease of the acuity of the ear at a specified frequency as

Threshold Shift ~ compared to a previously established reference level. The amount of

(PTS)
Standard

permanent threshold shift is customarily expressed in decibels.
A shift of 10 dB or more at 2000, 3000, and 4000 Hz in either ear relative

Threshold Shift  to the baseline audiogram,

(STS)

5.0 REGULATORY/VOLUNTARY STANDARD REFERENCES

e U.S. Department of Labor, Occupational Safety and Health Administrations (OSHA),
Occupational Noise Exposure Standard, 29 CFR 1910.95.

6.0 RESPONSIBILITIES
6.1. Manager/Supervisor

6.1.1

6.1.2

6.1.3

6.1.4

Notify the assigned Safety and Health Representative of the addition of new equipment,
changes in process, or controls which may affect the HCP and participate in evaluations
or implementation of HCP requirements.

Ensure that all affected staff are properly trained in and qualified to implement the
requirements of this program.

Ensure that all personnel are aware of the locations where hearing protection is required
and that buildings, areas, or specific equipment are posted with adequate notification
signs (working with Safety and Health Representative).

Ensure that all affected BSTI staff are included in the BSTI Hearing Conservation
Program, in that audiometric testing is done, noise is evaluated, and proper hearing
protection is provided and worn.

6.2. Safety, Health and Emergency Response Representatives

6.2.1

6.2.2

Ensure that noise monitoring is conducted according to this program and the OSHA
Standard, 29 CFR 1910.95.

Ensure that the supervisor and employees are notified, in writing, of their noise
monitoring results within 15 work days of the result determination.
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6.2.3 Determine if there are feasible engineering and/or administrative controls which may be
implemented to reduce noise exposure levels in high noise areas to below 85 dbA.
6.2.4 Ensure that hearing protection is adequate to attenuate the noise for the affected
employee.
6.2.5 Coordinate and assist any off-sites and field operations to set up, implement, and
maintain the facility Hearing Conservation Program (HCP).
6.2.6 Periodically evaluate program implementation.
6.2.7 Ensure that all records are maintained, including exposure monitoring, training records
(initial and refresher), and employee notifications.
6.2.8 Post the area or location where hearing protection is required.
6.3. Health Services
6.3.1 Maintain BSTI capabilities for audiometric testing and complete initial baseline and
annual audiograms, as necessary.
6.3.2 Communicate with examining physicians concerning prognosis and future treatment of
affected employees.
6.3.3 Work with off-sites and field operations to identify contract clinics or audiometric testing

6.3.4

6.3.5

facilities available to service these locations, and assist in clinic or facility selection when
requested.

Notify the appropriate Safety and Health Representative and the employee's supervisor of
any known or suspected occupational hearing loss as soon as possible so that an
accident/incident investigation can be initiated.

Ensure that all occupational exposures with permanent threshold shifts of 10 dBA or
greater averaged over 2000, 3000, and 4000 Hz are recorded in the OSHA 300 Log of
recordable illnesses (See SIH-GP-20).

6.4. Employees

6.4.1

6.4.2

7.0 Procedure

Cooperate with management and/or the Safety and Health Representative in identifying
or evaluating high noise areas or HCP requirements.

Use hearing protection in designated or posted areas.

7.1. Implementation of the Hearing Conservation Program (HCP)

7.11

7.1.2

Employee noise exposure shall be assessed in accordance with the Occupational Safety
and Health Administration (OSHA) Noise Standard 29 CFR 1910.95 without regard to
any attenuation provided by the use of personal protective equipment (PPE).

The requirements described within this HCP shall be implemented whenever employee
noise exposures equal or exceed an 8-hour Time Weighted Average (TWA) of 85 dBA
(decibels measured on an A-weighted scale) OR whenever exposure to impulse or impact
noise exceeds 140 dB peak sound pressure level.
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7.2. Monitoring

7.2.1

7.2.2

7.2.3

724

When information indicates that any employee's exposure may equal or exceed an 8-hour
TWA of 85 dBA, the Safety and Health Representative (or designee) shall monitor (using
an appropriately calibrated instrument) the exposure according to this program and
OSHA requirements.

Samples shall be taken which are representative of all job categories potentially exposed
to noise greater than an 8-hour TWA of 85 dBA in order to identify staff for inclusion in
the HCP and to enable the proper selection of hearing protections.

Whenever there is a process change or there is reason to suspect that noise exposure
levels have increased, additional noise monitoring shall be conducted by the Safety and
Health Representative.

The Safety and Health Representative shall ensure a copy of any employee monitoring
results is forwarded to Health Services for inclusion in the employee’s medical file.

7.3. Employee Notification

7.3.1

The Safety and Health Representative or their designate shall be responsible to notify
each employee and their supervisor of any exposure at or above an 8-hour TWA of 85
dBA, in writing, within 15 work days after receiving the personal noise monitoring
results.

7.4. Audiometric Testing

74.1

7.4.2

7.4.3

74.4

7.4.5

7.4.6

7.4.7

7.4.8

BSTI Health Services or other BSTI Health Services approved audiometry service shall
conduct audiometric testing.

Baseline audiograms should be performed prior to exposure, but shall be performed
within 6 months of an employee's exposure at or above the action level of an 8-hour
TWA of 85 dBA.

At least annually after obtaining the baseline audiogram, each affected employee shall
receive a new audiogram.

All employees who have experienced a standard threshold shift (STS) shall be retested
within 30 days, and the results of this test shall be used as the annual audiogram.

BSTI Health Services shall notify each employee who has had a standard threshold shift
(STS) due to an occupational exposure in writing within 21 days of this determination. A
copy of this notification shall be sent to the employee's supervisor and the Safety and
Health Representative.

All confirmed permanent threshold shifts shall be recorded in the OSHA 300 Log of
recordable illnesses.

The Safety and Health Representative should assess each job where an STS has occurred
and recommend to supervision methods of preventing future STS.

An employee experiencing an STS shall be referred for a clinical audiological evaluation
or an otological examination by Health Services, as appropriate, if additional testing is
necessary or if a medical pathology of the ear is suspected to be caused by the wearing of
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hearing protection. In addition, these employees shall be refit and retrained in the use of
hearing protection.

7.5. Engineering and Administrative Controls

7.5.1

7.5.2

First consideration shall be given by managers to feasible engineering and/or
administrative controls during design or modification of workstations. Safety and Health
Representatives should review any such controls.

All employees exposed to a TWA of 85 dBA or greater shall wear hearing protection
until feasible engineering and/or administrative controls are implemented.

7.6. Hearing Protection

7.6.1

7.6.2

7.6.3

7.6.4

7.6.5

7.6.6

Employees whose TWA exposures equals or exceeds 85 dBA shall be fitted with hearing
protection, trained in its use and care, and required to use it (by the Safety and Health
Department). Hearing protection shall be provided at no cost to the employee.

Employees shall be given the opportunity to select their hearing protection from a variety
(at least two types) of suitable hearing protection.

To avoid confusion, areas of buildings or entire buildings may be designated as locations
where hearing protection is required, even if high noise exists only in specific locations
within a building (this should be an administrative decision made on a case-by-case basis
with the appropriate department or facilities manager and the Safety and Health
Representative).

Supervisors shall ensure that hearing protection is worn by an employee based on
exposure limits in Table 1.

Hearing protection must attenuate employee exposure at least to an 8-hour TWA of 85
dBA or less.

The adequacy of hearing protector attenuation shall be reevaluated by the Safety and
Health Representative whenever employees' noise exposure increases.
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7.6.7 If the issued hearing protection does not provide adequate attenuation the employee shall
be provided with more effective hearing protection which offers greater attenuation.

Table 1. Permissible Noise Exposure*

Duration Per Day, Sound Level dBA,
Hours Slow Response
8 85
6 87
4 90
3 92
2 95
1-1/2 97
1 100
1/2 105
1/4 or less 110

* As previously stated, BSTI requires the use of an 8-hour
TWA of 85 dBA (vs. OSHA 90 dBA).

7.7. Training Program

7.7.1 Aninitial training program shall be implemented (by the BSTI training department)
where exposure is equal to or greater than an 8-hour TWA of 85 dBA and affected
employees shall be informed of the following:

e The effects of noise on hearing.

e The purpose of hearing protection, advantages and disadvantages, attenuation of
various types, and instructions on selection, fitting, use, and care of all hearing
protection provided to them.

e The purpose of audiometric testing and an explanation of the test procedures.
e The contents of OSHA Standard 29 CFR 1910.95.

7.7.2 Information provided in the program shall be updated to be consistent with changes in
protective equipment, work processes or regulatory changes.

7.7.3 A refresher training program shall be repeated annually for each employee included in
the hearing conservation program.
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8.0 RECORDS
8.1. Access to Information, Training Materials, and Records

8.1.1 All records required by this program shall be provided upon request to employees, former
employees, and representatives designated by the individual employee.

8.1.2 The BSTI ESH&Q SM Training Department will retain copies of all completed testing
materials and attendance records. Training materials utilized in the initial or refresher
training programs will be readily available to affected employees and their supervisors.

8.1.4 All employee audiometric test records shall be maintained by Health Services.
8.2. Record Retention
8.2.1 The records shall be retained for at least the following periods:

Name of Record Record Media Location Minimum Retention
Period

Noise Exposure Paper Safety and Health 2 years

Measurement Records Department

Audiometric test Paper Health Services Retained for duration of

records affected employee’s
employment

Training Records and Paper BSTI ESH&Q SM Retained for duration of

Sign-in sheets Training Department employee’s
employment

Employee noise Paper ESH&Q Central Retained for duration of

monitoring notifications Files/Health Services affected employee’s
employment

9.0 RELATED DOCUMENTS
e BSTI, Safe Work Practices Handbook (latest edition).
e SIH-GP-20, Accident/Incident Reporting and Investigation Program

e BSTI Operating Guide (specifically the following): Tab 1300, Environment, Safety, and
Health (1340-2.2) and Tab 1600, Health Services (1610-1).
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1.0 PURPOSE

The purpose of this program is to provide guidance to supervisors and Safety and Health
Representatives to ensure appropriate fall protection measures for employees according to OSHA
regulations and industry work practices.

2.0 SCOPE AND APPLICABILITY

This program applies to all Battelle Science and Technology International Operations (BSTI)
activities, including regional offices and field operations. This program addresses fall protection
measures for construction, general industry/routine maintenance, and project activities.

3.0 PREREQUISITES
The following prerequisites must be completed by staff members prior to using this procedure:

3.1 The Safety and Health Representative, manager/supervisor, or designee shall provide training
to all employees exposed to fall hazards. Training shall include the following areas:

3.1.1 The nature of fall hazards in the work area.

3.1.2 The correct procedures for erecting, maintaining, disassembling, and inspecting the
fall protection systems used.

3.1.3 The use and operation of guardrail systems, personal fall arrest systems, safety net
systems, warning line systems, safety monitoring systems, controlled access zones,
and other protection.

3.1.4 The role of each employee in the safety monitoring system.

3.1.5 The limitations on the use of mechanical equipment during the performance of
roofing work on low-sloped roofs.

3.1.6 The role of employees in fall protection plans.
3.1.7 The OSHA Fall Protection Standard 1926.500, 1926.501, 1926.502, 1926.503.
3.2 A written certification record of the training shall be issued.

3.3 Retraining shall be conducted if changes in the workplace render previous training obsolete or
changes in the fall protection systems or equipment render previous training obsolete.

4.0 DEFINITIONS

See Appendix A for a complete listing of definitions specific to this document.

5.0 REGULATORY/VOLUNTARY STANDARD REFERENCES

This procedure complies with the following regulatory and/or voluntary standard requirements:

5.1 U.S. Department of Labor, Occupational Safety and Health Administration (OSHA), Fall
Protection Standard, 29 CFR 1926.500, 1926.501, 1926.502, 1926.503

5.2 OSHA 29 CFR 1910 Subpart D, Walking/Working Surfaces

5.3 OSHA 29 CFR 1910 Subpart F, Powered Platforms, Manlifts, and Vehicle-Mounted Work
Platforms

5.4 OSHA 29 CFR 1926 Subpart L, Scaffolds
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5.5 OSHA 29 CFR 1926 Subpart N, Cranes, Derricks, Hoists, Elevators, and Conveyors
5.6 OSHA 29 CFR 1926 Subpart P, Excavations
5.7 OSHA 29 CFR 1926 Subpart R, Steel Erection

5.8 OSHA 29 CFR 1926 Subpart S, Underground Construction, Caissons, Cofferdams, and
Compressed Air

5.9 OSHA 29 CFR 1926 Subpart X, Stairways and Ladders
6.0 PROCEDURE

Line Management, in conjunction with their assigned Safety and Health Representative, shall identify
during the work planning process potential fall hazards. They may document identified hazards on a
BSTI Risk Assessment Form. If fall hazards are identified, Line Management and the Safety and
Health Representative will determine feasible fall protection measures (such as those described
below), implement these measures, make personnel aware of areas where these measures are
required, and periodically inspect these work areas to verify compliance.

6.1 Construction Activities

NOTE: Fall protection is not required when making an inspection, investigation, or
assessment of workplace conditions prior to the actual start of construction work
or after construction work has been competed.

In all construction activities, employees on a walking/working surface with an unprotected
side or edge which is six (6) feet or more above a lower level shall be protected from falling
by the use of guardrail systems, safety net systems, or personal fall arrest systems. Additional
requirements for specific activities requiring fall protection are outlined below.

NOTE: Battelle and OSHA assume that it is feasible to implement the fall protection
systems listed below. In lieu of implementing the recommended systems, Battelle
and/or the contractor will prepare and implement a Fall Protection Plan in
accordance with 29 CFR 1926.502(k). The Safety and Health Representative
shall review such plans to determine if the OSHA requirements are being met.

6.1.1 Leading Edge Work

Each employee who is constructing a leading edge six (6) feet or more above lower
levels shall be protected by guardrail systems, safety net systems, or personal fall
arrest systems.

6.1.2 Hoist Areas

6.1.2.1 Each employee in a hoist area shall be protected from falling six (6) feet
or more to lower levels by guardrail systems or personal fall arrest
systems.

6.1.2.2 If the guardrail system is removed or portions thereof are removed to
facilitate the hoisting operation, and an employee must lean through the
access opening or out over the edge, that employee shall be protected by
using a personal fall arrest system.
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6.1.3 Holes

6.1.3.1 Each employee on walking/working surfaces shall be protected from
falling through holes (including skylights and roof penetrations) more
that six (6) feet above lower levels by personal fall arrest systems,
covers, or guardrails erected around such holes.

6.1.3.2 Each employee shall be protected from tripping into or stepping into or
through holes by covers.

6.1.3.3 Each employee on a walking/working surface shall be protected from
objects falling through holes from above.

6.1.4 Formwork and Reinforcing Steel

Each employee on the face of formwork or reinforcing steel shall be protected from
falling six (6) feet or more to lower levels by personal fall arrest systems, safety net
systems, or positioning device systems.

6.1.5 Ramps, Runways, and other Walkways

Each employee on ramps, runways, or walkways shall be protected from falling six (6)
feet or more to lower levels by guardrail systems.

6.1.6 Excavations

6.1.6.1 Each employee at the edge of an excavation, pit, well, or shaft six (6)
feet or more in depth shall be protected from falling by guardrail
systems, fences, or barricades.

6.1.6.2 Excavations less than six (6) feet deep shall be demarcated with barrier
tape and appropriate warning signs.

6.1.7 Dangerous Equipment

6.1.7.1 Each employee less than six (6) feet above dangerous equipment shall be
protected from falling into or onto equipment by guardrail equipment or
by equipment guards.

6.1.7.2 Each employee six (6) feet or more above dangerous equipment shall be
protected from fall hazards by guardrail systems, personal fall arrest
systems, or safety net systems.

6.1.8 Overhand Bricklaying and Related Work

6.1.8.1 Each employee performing overhand brick laying and related work six
(6) feet or more above lower levels shall be protected from falling by
guardrail systems, safety net systems, personal fall arrest systems or shall
work in a controlled access zone (CAZ). Only employees performing
the work may enter the CAZ.

6.1.8.2 Each employee reaching more than 10 inches below the level of the
walking/working surface on which they are working shall be protected
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6.2

from falling by a guardrail system, safety net system, or fall arrest
system.

NOTE: Bricklaying operations performed on scaffolds are regulated by
OSHA 29 CFR 1926, Subpart L, Scaffolds.

6.1.9 Roofing Work on Low-Slope Roofs

Employees engaged in roofing activities on low-slope roofs with unprotected sides and
edges six (6) feet or more above lower levels shall be protected from falling by
guardrail systems, safety net systems, personal fall arrest systems, or a combination of
warning line system and guardrail system, warning line system and safety net system,
or warning line system and personal fall arrest system, or warning line system and
safety monitoring system.

6.1.10 Roofing Work on Steep Roofs

Each employee on a steep roof with unprotected sides or edges six (6) feet or more
above lower levels shall be protected from falling by guardrail systems with toeboards,
safety net systems, or personal fall arrest systems.

6.1.11 Precast Concrete Erection

Each employee engaged in the erection of precast concrete members and related
operations who is six (6) feet or more above a lower level shall be protected from
falling by guardrail systems, safety net systems, or personal fall arrest systems.

6.1.12 Wall Openings

Each employee working on, at, above, or near wall openings where the outside bottom
edge is six (6) feet or more above lower levels and the inside bottom edge of the wall
opening is less than 39 inches above the walking/working surface, shall be protected
from falling by the use of guardrail systems, a safety net system, or a personal fall
arrest system.

6.1.13 Protection from Falling Objects

When an employee is exposed to falling objects, Battelle will require that each
employee wear a hard hat and will implement one of the following measures:

6.1.13.1.1 Erect toeboards, screens, or guardrail systems to prevent objects
from falling from higher levels, or

6.1.13.1.2 Erect a canopy structure and keep potential fall objects far
enough from the edge of the higher level, or

6.1.13.1.3 Barricade the area to which objects could fall and prohibit
employees from entering the area.

General Industry/Routine Maintenance Activities

The following specific activities or situations require fall protection. These requirements are
based on industrial specific standards.

6.2.1 Floor Openings
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6.2.1.1
6.2.1.2

6.2.1.3

6.2.1.4

6.2.1.5

6.2.1.6

6.2.1.7

6.2.1.8

6.2.1.9

Revision 0 5

Stairway floor openings shall be guarded by a standard railing.

Ladderway floor openings or platforms shall be guarded by a standard
railing and toeboard on all exposed sides.

Hatchway and chute floor openings shall be guarded by either a hinged
floor cover of standard strength and construction with standard railing or
a removable railing with toeboard on not more than two sides and fixed
standard railings with toeboards on all other exposed sides.

Skylight floor openings and holes shall be guarded by a standard skylight
screen or a fixed standard railing on all exposed sides.

Pit and trap door floor openings, infrequently used, shall be guarded by a
cover of standard strength and construction. While the cover is not in
place, the pit or trap door openings shall be constantly attended by
someone or shall be protected on all sides by removable standard
railings.

Manhole floor openings shall be guarded by a standard manhole cover.
While the cover is not in place, the manhole shall be constantly attended
by someone or shall be protected by removable standard railings.

Temporary floor openings shall have standard railing or be constantly
attended by someone.

Floor holes which persons can accidentally walk into shall be guarded by
standard railing with toeboards on all exposed sides or shall be covered.
While the cover is not in place, the hole shall be constantly attended by
someone.

Floor holes which persons cannot accidentally walk into (because of
fixed machinery or equipment) shall be protected by a cover that leaves
no openings more than one (1) inch wide. The cover shall be held
securely in place to prevent tools or materials from falling through.

6.2.2 Wall Openings and Holes

6.2.2.1

6.2.2.2

6.2.2.3

Wall openings from which there is a drop of more than four (4) feet shall
be guarded by a rail, roller, picket fence, half door, or equivalent barrier.
Removable toeboards shall be used when there is exposure below to
falling material.

Chute wall openings where there is a drop of more than four (4) feet
shall be guarded by a rail, roller, picket fence, half door, or equivalent
barrier.

Window wall openings at a stairway landing, floor, platforms, or balcony
from which there is a drop of more than four (4) feet, and where the
bottom of the opening is less than three (3) feet above the platform or
landing, shall be guarded by standard slats, standard grill work, or
standard railing. If the window opening is below the landing or
platform, a standard toeboard shall be provided.
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6.2.2.4

6.2.2.5
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Temporary wall openings shall have adequate guards, but these need not
to be standard construction.

Where there is a hazard of materials falling through a wall hole, standard
toeboards or an enclosing screen shall be installed.

6.2.3 Protection of Open Sided Floors, Platforms and Runways

6.2.3.1

6.2.3.2

Open sided floors, platforms, or runways four (4) feet or more above
adjacent floor or ground level shall be guarded by a standard railing on
all open sides except when there is an entrance to a ramp, stairway, or
fixed ladder. Toeboards are required whenever beneath the open sides
persons can pass, there is moving machinery, or there is equipment that
could create a hazard.

Regardless of height, open sided floors, walkways, platforms, or
runways above or adjacent to dangerous equipment, pickling or
galvanizing tanks, degreasing units, and similar hazards shall be guarded
with standard railing and toeboards.

6.2.4 Fixed Industrial Stairs
Standard railings shall be installed on the open sides of all exposed stairways and stair

platforms.

6.2.5 Fixed Ladders

Ladder safety devices (life belts, friction brakes, sliding attachments) are required on
tower, water tanks, and chimney ladders that are over 20 feet, unless cage protection is

provided.

6.2.6 Scaffolds

6.2.6.1

6.2.6.2

6.2.6.3

Guardrails, mid-rails, and toeboards shall be installed on all open sides
of scaffolds which are 10 feet or greater in height.

Full body harnesses and lifelines are required for suspension scaffolds
and boatswains chairs.

Scaffolding shall have fall protection incorporated into the construction
of the scaffolding system. Fall protection shall include standard railings
and/or a body harness and lanyard.

6.2.6.3.1 Standard railings consist of a top rail (36 to 42 inches), mid-rail

(21inches), and toeboard (if more than 10 feet or more above
the base).

6.2.6.3.2 Where suitable railings are not feasible, a body harness and

lanyard may be provided for fall protection. As a minimum,
the worker using a body harness and lanyard must be provided
with a location(s) to tie off that will sustain a load of 5000
pounds.
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6.2.6.3.3 Lanyards, Dee-rings, snaphooks, and horizontal or vertical
lifelines shall have a minimum breaking strength of 5000
pounds.

6.2.7 Aerial Lifts

Full body harnesses and lanyards are required when using aerial lifts
7.0 RECORDS
The following records are generated in the course of following this procedure:

Name of Record Record Media Location Retention Period
Training Records (employees) hardcopy or ESH&Q master Retained for the
electronic training files duration of their
employment.
Training Records (contractors) hardcopy or Contractor project | Retained in
electronic file in Facilities project file for as
job package long as the project
file is maintained.
BSTI Risk Assessment hardcopy or Facilities Safety one year
electronic and Health
Representative
Fall Protection Plans (if the hardcopy or Facilities Safety One year
recommendations in this electronic and Health
procedure are not feasible) Representative

8.0 RELATED DOCUMENTS

Click on the name of the following documents referenced by this procedure to view their contents:
8.1 BSTI Risk Assessment Form (ESH-109)
8.2 BCO, Safe Work Practices Handbook (Latest Edition)
8.3 BCO Operating Guide, Sections 1340-5.5, Cranes and Hoists and 1340-5.6, Forklifts/Manlifts
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APPENDIX A: Definitions

Cage - A cage is a guard that may be referred to as a cage or basket guard which is an enclosure
that is fastened to the side rails of the fixed ladder or to the structure to encircle the climbing
space of the ladder for the safety of the person who must climb the ladder.

Controlled Access Zone (CAZ) - An area in which overhand bricklaying other related work may take
place without the use of guardrail systems, personal fall arrest systems, or safety net
systems, and access to the zone is controlled.

Dangerous Equipment - Equipment (such as pickling or galvanizing tanks, degreasing units,
machinery, electrical equipment, and other units) which, as a result of form or function, may
be hazardous to employees who fall onto or into such equipment.

Excavation - Any man-made cut, cavity, trench, or depression in an earth surface, formed by earth
removal.

Fixed Ladder - A fixed ladder is a ladder permanently attached to a structure, building, or equipment.

Floor Hole - An opening measuring less than 12 inches but more than 1 inch in its least dimension in
any floor, platform, pavement, or yard through which persons may fall, such as a hatchway,
stair or ladder opening, pit, or large manhole. Floor openings occupied by elevators, dumb
waiters, conveyors, machinery, or containers are excluded from this subpart.

Floor Opening - An opening measuring 12 inches or more in its least dimension, in any floor,
platform, pavement, or yard through which persons may fall, such as a hatchway, stair or
ladder opening, pit, or large manhole. Floor openings occupied by elevators, dumb waiters,
conveyors, machinery, or containers are excluded from this subpart.

Guardrail System - A barrier erected to prevent employees from falling to lower levels. Guardrails
shall be at least two (2) by four (4) inches and shall be between 36 and 42 inches high, with
a midrail, and toeboards (greater than 10 feet high). Guardrail systems shall be capable of
withstanding, without failure, a force of at least 200 pounds applied within two (2) inches of
the top edge, in any outward or downward direction, at any point along the top edge.

Handrail - A single bar or pipe supported on brackets from a wall or partition, as on a stairway or
ramp, to furnish persons with a handhold in case of tripping.

Hole - Means a gap or void two (2) inches (5.1 cm) or more in its least dimension in a floor, roof,
or other walking/working surface.

Infeasible - Means that it is impossible to perform the construction work using a conventional fall
protection system (i.e., guardrail system, safety net system, or personal fall arrest system) or
that it is technologically impossible to use any one of these systems to provide fall
protection.

Ladder Safety Device - A ladder safety device is any device, other than a cage or well, designed to
eliminate or reduce the possibility of accidental falls and which may incorporate such
features as life belts, friction brakes, and sliding attachments.

Leading Edge - Means the edge of a floor, roof, or formwork for a floor or other walking/working
surface (such as the deck) which changes location as additional floor, roof, decking, or
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formwork sections are placed, formed, or constructed. A leading edge is considered to be
an “unprotected side and edge” during periods when it is not actively and continuously
under construction.

Low-Slope Roof - Means a roof having a slope less than or equal to 4 in 12 (vertical to horizontal).

Lower Levels - Means those areas or surfaces to which an employee can fall. Such areas or surfaces
include, but are not limited to, ground levels, floors, platforms, ramps, runways,
excavations, pits, tanks, material, water, equipment, structures, or portions thereof.

Mechanical Equipment - Means all motor- or human-propelled wheeled equipment used for roofing
work, except wheelbarrows and mopcarts.

Mid-rail - A rail approximately midway between the guardrail and platform, used when required, and
secured to the uprights erected along the exposed sides and ends of platforms.

Overhand Bricklaying and Related Work - Means the process of laying bricks and masonry units
such that the surface of the wall to be jointed is on the opposite side of the wall from the
mason, not requiring the mason to lean over the wall to complete the work. Related work
includes mason tending and electrical installation incorporated into the brick wall during the
overhand bricklaying process.

Personal Fall Arrest System - Means a system used to arrest an employee in a fall from a working
level. It consists of an anchorage, connectors, a body belt or body harness and may include
a lanyard, deceleration device, lifeline, or suitable combinations of these. As of January 1,
1998, the use of a body belt for fall arrest is prohibited.

Platform - A working space for persons, elevated above the surrounding floor or ground, such as a
balcony or platform for the operation of machinery and equipment.

Roof - Means the exterior surface on the top of the building. This does not include floors or
formwork which, because a building has not been completed, temporarily become the top
surface of a building.

Roofing Work - Means the hoisting, storage, application, and removal of roofing materials and
equipment, including related insulation, sheet metal, and vapor barrier work, but not
including the construction of the roof deck.

Runway - A passageway for persons, elevated above the surrounding floor or ground level, such as a
footwalk along shafting or a walkway between buildings.

Safety-Monitoring System - Means a safety system in which a competent person is responsible for
recognizing and warning employees of fall hazards.

Scaffold - Any temporary elevated platform and its supporting structure used for supporting
workmen or materials or both.

Standard Railing - A vertical barrier erected along exposed edges of a floor opening, wall opening,
ramp, platform, or runway to prevent falls of persons.

Steep Roof - Means a roof having a slope greater than 4 in 12 (vertical to horizontal).

Toeboard - A vertical barrier at floor level erected along exposed edges of a floor opening, wall
opening, platform, runway, or ramp to prevent falls of materials. They must be four (4)
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inches high and no gap between the surface is allowed if personnel can enter the work area
below.

Two-point Suspension Scaffold (Swinging Scaffold) - A scaffold, the platform of which is supported
by hangers (stirrups) at two points, suspended from overhead supports so as to permit the
raising or lowering of the platform to the desired working position by tackle or hoisting
machines.

Unprotected Sides and Edges - Means any side or edge (except at entrances to points of access) of a
walking/working surface, e.qg., floor, roof, ramp, or runway where there is no wall or
guardrail system at least 39 inches (1.0 m) high.

Walking/Working Surface - Means any surface, whether horizontal or vertical on which an
employee walks or works, including, but not limited to, floors, roofs, ramps, bridges,
runways, formwork and concrete reinforcing steel but not including ladders, vehicles, or
trailers, on which employees must be located in order to perform their job duties.

Wall Hole - An opening less than 30 inches but more than 1 inch high, of unrestricted width, in any
wall or partition, such as a ventilation hole or drainage scupper.

Wall Opening - An opening at least 30 inches high and 18 inches wide, in any wall or partition,
through which persons may fall, such as a yard-arm doorway or chute opening.

Warning Line System - Means a barrier erected on a roof to warn employees that they are
approaching an unprotected roof side or edge, and which designates an area in which
roofing work may take place without the use of guardrail, body belt, or safety net systems to
protect employees in the area.

Work Area - Means that portion of a walking/working surface where job duties are being performed.
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OSHA's Form 300A (rev. 01/2004) Year 2008 (4))

Summary of Work-Related Injuries and llinesses U-S. Department of Labor

Occupational Safety and Health Administration

Form approved OMB no, 12180178
All establishments covered by Part 1904 must complete this Summary page, even if no injunes or

Hinesses occurred dunng the year. Remember fo review the Log to venly that the entries are complete

Using the Log, count the individual entries you made for each category. Then write the totals below, (Establishmem information

making sure you've added the entries from every page of the log. if you had no cases write "0."

Employees former empioyses, and their representatives have the right to review the OSHA Form 300 in Your establishment name  Battelie Columbus Laboratories
its entirety. They also have limited access fo the OSHA Form 301 or ils equivalent. See 29 GFR

1904.35, in OSHA’s Recordkeeping rule, for further details on the access provisions for these forms. Street 505 King Avenue

City  Columbus State Ohio Zip 430186

e inasi

Industry description (e.g., Manutacture of motor truck trailers)

Total number of Total number of  Total number of cases Total number of Research Institute
deaths cases with days  with job transfer or other recordable
away from work  restriction cases Standard Industriai Classification (SIC), if known {e.g., SIC 3715)
0 8 [ 23
(G) (H) ()] ) OR North American Industrial Classification (NAICS), if known (e.g., 336212)
5 4 1 7

Employment information

Total number of Total number of days of
days away from job transter or restriction Annual average number of employees 2278
ik
Total hours worked by afl employees fast
180 216 year 4,556,000
K} L
Sign here
Total number of... Knowingly faisitying this document may result in a fine.
M)
(1) Injury 33 {4) Poisoning 0
{2) Skin Disorder 1 {5} Hearing Loss 2 ) ) )
N et —————— | certity that | have examined this document and that fo the best of my knowledge the entries are true, accurate, and
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MDL INFORMATION EMERGENCY TELEPHONE
SYSTEMS, INC. NUMBER

1281 Murfreesboro Road, Suite 1-800-424-9300 (NORTH

300 AMERICA)

Nashville, TN 37217-2423 1-703-527-3887

(INTERNATIONAL)
1-615-366-2000

SUBSTANCE: PORTLAND CEMENT

TRADE NAMES/SYNONYMS:

HYDRAULIC CEMENT; CEMENT; CEMENT (PORTLAND); SILICATE, PORTLAND CEMENT;
PORTLAND CEMENT SILICATE; OHS19160; RTECS VV8770000

CHEMICAL FAMILY: silicates

CREATION DATE: May 08 1986
REVISION DATE: Jun 15 2006

2. COMPOSITION, INFORMATION ON INGREDIENTS

COMPONENT: PORTLAND CEMENT
CAS NUMBER: 65997-15-1

EC NUMBER (EINECS): 266-043-4
PERCENTAGE: 100.0

COMPONENT: QUARTZ

CAS NUMBER: 14808-60-7

EC NUMBER (EINECS): 238-878-4
PERCENTAGE: <0.1

3. HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=0 REACTIVITY=0
EMERGENCY OVERVIEW:

COLOR: white or gray
PHYSICAL FORM: powder
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ODOR: odorless
MAJOR HEALTH HAZARDS: skin irritation, eye irritation

POTENTIAL HEALTH EFFECTS:

INHALATION:

SHORT TERM EXPOSURE: irritation

LONG TERM EXPOSURE: irritation, difficulty breathing, lung damage
SKIN CONTACT:

SHORT TERM EXPOSURE: irritation (possibly severe)

LONG TERM EXPOSURE: irritation

EYE CONTACT:

SHORT TERM EXPOSURE: irritation, visual disturbances, eye damage
LONG TERM EXPOSURE: irritation

INGESTION:

SHORT TERM EXPOSURE: no information on significant adverse effects
LONG TERM EXPOSURE: irritation

CARCINOGEN STATUS:
OSHA: No

NTP: No

IARC: No

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if
not breathing. Get immediate medical attention.

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and
shoes before reuse.

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical
attention.

INGESTION: If a large amount is swallowed, get medical attention.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Negligible fire hazard.
EXTINGUISHING MEDIA: Use extinguishing agents appropriate for surrounding fire.

FIRE FIGHTING: Move container from fire area if it can be done without risk. Avoid inhalation of
material or combustion by-products. Stay upwind and keep out of low areas.

6. ACCIDENTAL RELEASE MEASURES
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WATER RELEASE:
Subject to California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65). Keep out
of water supplies and sewers.

OCCUPATIONAL RELEASE:
Large spills: Collect spilled material in appropriate container for disposal. Avoid generating dust. Clean
up residue with a high-efficiency particulate filter vacuum.

7. HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards. Keep dry. Store
in a well-ventilated area. Store with bases. See original container for storage recommendations. Keep
separated from incompatible substances.

HANDLING: Use methods to minimize dust.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:

PORTLAND CEMENT:

5 mg/m3 OSHA TWA (respirable dust fraction)

10 mg/m3 OSHA TWA (total dust) (vacated by 58 FR 35338, June 30, 1993)
15 mg/m3 OSHA TWA (total dust)

50 mppcf OSHA TWA (<1% crystalline silica)

10 mg/m3 ACGIH TWA (total particulate) (no asbestos and <1% crystalline silica)
5 mg/m3 NIOSH recommended TWA 10 hour(s) (respirable fraction)

10 mg/m3 NIOSH recommended TWA 10 hour(s) (total particulate)

5 mg/m3 DFG MAK (inhalable fraction)

10 mg/m3 UK WEL TWA (total inhalable dust)

4 mg/m3 UK WEL TWA (respirable dust)

MEASUREMENT METHOD: NIOSH IV # 0500; OSHA # ID207

VENTILATION: Provide local exhaust ventilation system. Ensure compliance with applicable exposure
limits.

EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye
wash fountain and quick drench shower in the immediate work area.

CLOTHING: Wear appropriate chemical resistant clothing.

GLOVES: Wear appropriate chemical resistant gloves.

PROTECTIVE MATERIAL TYPES: rubber

RESPIRATOR: The following respirators and maximum use concentrations are drawn from NIOSH

and/or OSHA.
50 mg/m3
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Any dust respirator.

100 mg/m3

Any dust respirator except single-use and quarter-mask respirators.

Any supplied-air respirator.

250 mg/m3

Any supplied-air respirator operated in a continuous-flow mode.

Any powered, air-purifying respirator with a dust filter.

500 mg/m3

Any air-purifying respirator with a full facepiece and a high-efficiency particulate filter.

Any supplied-air respirator with a tight-fitting facepiece that is operated in a continuous-flow mode.
Any powered, air-purifying respirator with a tight-fitting facepiece and a high-efficiency particulate filter.
Any self-contained breathing apparatus with a full facepiece.

Any supplied-air respirator with a full facepiece.

5000 mg/m3

Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode.

Escape -

Any air-purifying respirator with a full facepiece and a high-efficiency particulate filter.

Any appropriate escape-type, self-contained breathing apparatus.

For Unknown Concentrations or Immediately Dangerous to Life or Health -

Any supplied-air respirator with full facepiece and operated in a pressure-demand or other positive-
pressure mode in combination with a separate escape supply.

Any self-contained breathing apparatus with a full facepiece.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE: solid

COLOR: white or gray

PHYSICAL FORM: powder

ODOR: odorless

BOILING POINT: Not applicable
MELTING POINT: Not available
VAPOR PRESSURE: 0 mmHg @ 20 C
VAPOR DENSITY: Not applicable
SPECIFIC GRAVITY (water=1): 3.15
WATER SOLUBILITY: 0.1-1.0%

PH: 12 (wet cement)

VOLATILITY: 0 % by volume

ODOR THRESHOLD: Not available
EVAPORATION RATE: Not applicable
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available

10. STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressure.
CONDITIONS TO AVOID: Avoid generating dust.

INCOMPATIBILITIES: No data available.
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HAZARDOUS DECOMPOSITION:
Thermal decomposition products: miscellaneous decomposition products

POLYMERIZATION: Will not polymerize.

11. TOXICOLOGICAL INFORMATION

PORTLAND CEMENT:

LOCAL EFFECTS:

Irritant: skin, eye

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: respiratory disorders

HEALTH EFFECTS:

INHALATION:

ACUTE EXPOSURE:

PORTLAND CEMENT: May cause irritation to the mucous membranes. Excessive exposures may result
in caking in the nose.

CHRONIC EXPOSURE:

PORTLAND CEMENT: Prolonged or repeated exposure to portland cement may cause cough
accompanied by phlegm. Epidemiological studies indicate that heavy or prolonged exposure to finished
portland cement does not cause pneumoconiosis. Long term exposure to raw or mixed cement dusts may
cause cough, expectoration, dyspnea, wheezing, pharyngitis, chronic bronchitis, emphysema, cement
pneumoconiosis, and silicosis.

SKIN CONTACT:

ACUTE EXPOSURE:

PORTLAND CEMENT: Dry portland cement may cause irritation and dermatitis. Direct contact with wet
cement, combined with prolonged contact time, and pressure on areas by kneeling or by occlusion may
cause ulcerations and possibly burns. Sensitivity to constituents of cement may induce allergic skin
reactions.

CHRONIC EXPOSURE:
PORTLAND CEMENT: Chronically exposed workers may exhibit cement dermatitis which assumes
many forms: Skin dryness, fissures, dystrophy of nails, and eczematous rashes.

EYE CONTACT:

ACUTE EXPOSURE:

PORTLAND CEMENT: May cause irritation. Wet cement may cause a burning sensation, corneal edema
indicated by seeing halos around lights, and injury to the conjunctiva.

CHRONIC EXPOSURE:
PORTLAND CEMENT: Repeated or prolonged exposure may cause conjunctivitis and blepharitis.

INGESTION:
ACUTE EXPOSURE:
PORTLAND CEMENT: No data available.

CHRONIC EXPOSURE:
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PORTLAND CEMENT: A high incidence of gastroduodenal ulcers have been reported in cement
workers. Gastric ulcers have been induced in animals fed cement dust.

12. ECOLOGICAL INFORMATION

Not available

13. DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable regulations.

14. TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION: No classification assigned.

CANADIAN TRANSPORTATION OF DANGEROUS GOODS: No classification assigned.
LAND TRANSPORT ADR: No classification assigned.

LAND TRANSPORT RID: No classification assigned.

AIR TRANSPORT IATA: No classification assigned.

AIR TRANSPORT ICAO: No classification assigned.

MARITIME TRANSPORT IMDG: No classification assigned.

15. REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not regulated.

SARA TITLE 111 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
Not regulated.

SARA TITLE 111 SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40):
Not regulated.

SARA TITLE 11l SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes

CHRONIC: No

FIRE: No

REACTIVE: No

SUDDEN RELEASE: No

SARA TITLE 111 SECTION 313 (40 CFR 372.65): Not regulated.
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OSHA PROCESS SAFETY (29CFR1910.119): Not regulated.

STATE REGULATIONS:

California Proposition 65:

Known to the state of California to cause the following:
Silica, crystalline (airborne particles of respirable size)
Cancer (Oct 01, 1988)

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: Not determined.

EUROPEAN REGULATIONS:
EC CLASSIFICATION (CALCULATED): Not determined.

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

16. OTHER INFORMATION

©Copyright 1984-2007 MDL Information Systems, Inc. All rights reserved.
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MDL INFORMATION EMERGENCY TELEPHONE
SYSTEMS, INC. NUMBER

1281 Murfreesboro Road, Suite 1-800-424-9300 (NORTH

300 AMERICA)

Nashville, TN 37217-2423 1-703-527-3887

(INTERNATIONAL)
1-615-366-2000

SUBSTANCE: FULLER'S EARTH

TRADE NAMES/SYNONYMS:
BENTONITE; WILKINITE; FLORIDIN; KAOLINITE; OHS10145

CHEMICAL FAMILY: mineral

CREATION DATE: Jan 15 1985
REVISION DATE: Mar 17 2005

2. COMPOSITION, INFORMATION ON INGREDIENTS

COMPONENT: FULLER'S EARTH
CAS NUMBER: 8031-18-3

EC NUMBER: Not assigned.
PERCENTAGE: 100

3. HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=1 FIRE=0 REACTIVITY=0

EMERGENCY OVERVIEW:

COLOR: white, black

PHYSICAL FORM: solid

MAJOR HEALTH HAZARDS: No significant target effects reported.

POTENTIAL HEALTH EFFECTS:
INHALATION:

SHORT TERM EXPOSURE: irritation
LONG TERM EXPOSURE: lung damage
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SKIN CONTACT:

SHORT TERM EXPOSURE: irritation

LONG TERM EXPOSURE: irritation

EYE CONTACT:

SHORT TERM EXPOSURE: irritation

LONG TERM EXPOSURE: no information is available
INGESTION:

SHORT TERM EXPOSURE: constipation

LONG TERM EXPOSURE: no information is available

CARCINOGEN STATUS:
OSHA: No

NTP: No

IARC: No

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if
not breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get
immediate medical attention.

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and
shoes before reuse.

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical
attention.

INGESTION: If a large amount is swallowed, get medical attention.

NOTE TO PHYSICIAN: For inhalation, consider oxygen.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Negligible fire hazard.
EXTINGUISHING MEDIA: Use extinguishing agents appropriate for surrounding fire.

FIRE FIGHTING: Move container from fire area if it can be done without risk. Avoid inhalation of
material or combustion by-products. Stay upwind and keep out of low areas.

FLASH POINT: not flammable

6. ACCIDENTAL RELEASE MEASURES
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OCCUPATIONAL RELEASE:
Large spills: Collect spilled material in appropriate container for disposal. Avoid generating dust. Clean
up residue with a high-efficiency particulate filter vacuum.

7. HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:
FULLER'S EARTH:
No occupational exposure limits established.

VENTILATION: Provide local exhaust ventilation system. Ensure compliance with applicable exposure
limits.

EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye
wash fountain and quick drench shower in the immediate work area.

CLOTHING: Protective clothing is not required.
GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: Under conditions of frequent use or heavy exposure, respiratory protection may be
needed. Respiratory protection is ranked in order from minimum to maximum. Consider warning
properties before use.

Any dust, mist, and fume respirator.

Any air-purifying respirator with a high-efficiency particulate filter.

Any powered, air-purifying respirator with a dust, mist, and fume filter.

Any powered, air-purifying respirator with a high-efficiency particulate filter.

For Unknown Concentrations or Immediately Dangerous to Life or Health -

Any supplied-air respirator with full facepiece and operated in a pressure-demand or other positive-
pressure mode in combination with a separate escape supply.

Any self-contained breathing apparatus with a full facepiece.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE: solid

COLOR: white, black

ODOR: Not available

MOLECULAR FORMULA: (Al12-012-S14-H2)x.Mg
BOILING POINT: Not applicable

MELTING POINT: Not available

VAPOR PRESSURE: Not applicable

VAPOR DENSITY: Not applicable

SPECIFIC GRAVITY: Not available
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WATER SOLUBILITY: Not available

PH: Not applicable

VOLATILITY: Not applicable

ODOR THRESHOLD: Not available

EVAPORATION RATE: Not applicable

COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available

10. STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressure.
CONDITIONS TO AVOID: Avoid generating dust.
INCOMPATIBILITIES: acids

FULLER'S EARTH:
HYDROFLUORIC ACID: May generate heat.

POLYMERIZATION: Will not polymerize.

11. TOXICOLOGICAL INFORMATION

HEALTH EFFECTS:

INHALATION:

ACUTE EXPOSURE:

FULLER'S EARTH: May be irritating to respiratory tract and mucous membranes.

CHRONIC EXPOSURE:
FULLER'S EARTH: Prolonged inhalation of dust may cause permanent pulmonary tissue changes.

SKIN CONTACT:
ACUTE EXPOSURE:
FULLER'S EARTH: May cause irritation.

CHRONIC EXPOSURE:
FULLER'S EARTH: May cause dermatitis.

EYE CONTACT:
ACUTE EXPOSURE:
FULLER'S EARTH: May cause irritation.

CHRONIC EXPOSURE:
FULLER'S EARTH: No data available.

INGESTION:

ACUTE EXPOSURE:
FULLER'S EARTH: May cause intestinal obstruction if ingested in large quantities.
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CHRONIC EXPOSURE:
FULLER'S EARTH: No data available.

12. ECOLOGICAL INFORMATION

Not available

13. DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable regulations.

14. TRANSPORT INFORMATION

U.S. DEPARTMENT OF TRANSPORTATION: No classification assigned.

CANADIAN TRANSPORTATION OF DANGEROUS GOODS: No classification assigned.
LAND TRANSPORT ADR: No classification assigned.

LAND TRANSPORT RID: No classification assigned.

AIR TRANSPORT IATA: No classification assigned.

AIR TRANSPORT ICAO: No classification assigned.

MARITIME TRANSPORT IMDG: No classification assigned.

15. REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4): Not regulated.

SARA TITLE 111 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
Not regulated.

SARA TITLE 111 SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40):
Not regulated.

SARA TITLE 11l SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: No

CHRONIC: No

FIRE: No

REACTIVE: No

SUDDEN RELEASE: No

SARA TITLE 111 SECTION 313 (40 CFR 372.65): Not regulated.
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OSHA PROCESS SAFETY (29CFR1910.119): Not regulated.

STATE REGULATIONS:
California Proposition 65: Not regulated.

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: Not determined.

EUROPEAN REGULATIONS:
EC CLASSIFICATION (CALCULATED): Not determined.

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

16. OTHER INFORMATION

©Copyright 1984-2007 MDL Information Systems, Inc. All rights reserved.
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MDL INFORMATION EMERGENCY TELEPHONE
SYSTEMS, INC. NUMBER

1281 Murfreesboro Road, Suite 1-800-424-9300 (NORTH

300 AMERICA)

Nashville, TN 37217-2423 1-703-527-3887

(INTERNATIONAL)
1-615-366-2000

SUBSTANCE: GASOLINE, AUTOMOTIVE, UNLEADED

TRADE NAMES/SYNONYMS:

UNLEADED GASOLINE; PREMIUM UNLEADED GASOLINE; PETROL; MOTOR SPIRITS;
BENZIN; GASOLINE; "A" GRADE GASOLINE; "N" GRADE GASOLINE; UN 1203; OHS10340;
RTECS LX3373000

CHEMICAL FAMILY: petroleum hydrocarbons

CREATION DATE: Apr 23 1985
REVISION DATE: Mar 15 2007

2. COMPQOSITION, INFORMATION ON INGREDIENTS

COMPONENT: GASOLINE, AUTOMOTIVE, UNLEADED
CAS NUMBER: 8006-61-9

EC NUMBER (EINECS): 232-349-1

PERCENTAGE: 100

COMPONENT: BENZENE

CAS NUMBER: 71-43-2

EC NUMBER (EINECS): 200-753-7
PERCENTAGE: <1

3. HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=3 REACTIVITY=0

EMERGENCY OVERVIEW:
COLOR: colorless to amber
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PHYSICAL FORM: volatile liquid

ODOR: distinct odor

MAJOR HEALTH HAZARDS: respiratory tract irritation, skin irritation, eye irritation, aspiration
hazard, central nervous system depression, cancer hazard (in humans)

PHYSICAL HAZARDS: Extremely flammable liquid and vapor. Vapor may cause flash fire.

POTENTIAL HEALTH EFFECTS:

INHALATION:

SHORT TERM EXPOSURE: irritation, ringing in the ears, nausea, vomiting, chest pain, difficulty
breathing, irregular heartbeat, headache, drowsiness, dizziness, disorientation, difficulty speaking, mood
swings, loss of coordination, blurred vision, dilated pupils or pin-point pupils, lung congestion, kidney
damage, liver damage, effects on the brain, convulsions, unconsciousness, coma

LONG TERM EXPOSURE: changes in body temperature, changes in blood pressure, nausea, loss of
appetite, difficulty breathing, irregular heartbeat, headache, drowsiness, dizziness, sleep disturbances,
mood swings, loss of coordination, hearing loss, visual disturbances, menstrual disorders, blood disorders,
kidney damage, liver damage, reproductive effects, brain damage, cancer

SKIN CONTACT:

SHORT TERM EXPOSURE: irritation, blisters, changes in blood pressure, stomach pain, blood
disorders, heart damage, kidney damage, liver damage, effects on the brain

LONG TERM EXPOSURE: irritation, blisters, skin disorders, tingling sensation

EYE CONTACT:

SHORT TERM EXPOSURE: irritation, visual disturbances

LONG TERM EXPOSURE: irritation, eye damage

INGESTION:

SHORT TERM EXPOSURE: changes in body temperature, nausea, vomiting, diarrhea, chest pain,
difficulty breathing, irregular heartbeat, headache, drowsiness, dizziness, disorientation, mood swings,
tremors, loss of coordination, blurred vision, bluish skin color, lung congestion, lung damage, internal
bleeding, paralysis, convulsions, unconsciousness, coma, aspiration hazard

LONG TERM EXPOSURE: reproductive effects, cancer

CARCINOGEN STATUS:
OSHA: Yes

NTP: Yes

IARC: Yes

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if
not breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get
immediate medical attention.

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and
shoes before reuse.

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical
attention.

INGESTION: Aspiration hazard. DO NOT induce vomiting. If vomiting occurs, keep head lower than
hips to help prevent aspiration. Get immediate medical attention. Give artificial respiration if not
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breathing.

NOTE TO PHYSICIAN: For inhalation, consider oxygen.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Severe fire hazard. The vapor is heavier than air. Vapors or
gases may ignite at distant ignition sources and flash back. VVapor/air mixtures are explosive.

EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water, regular foam
Large fires: Use regular foam or flood with fine water spray.

FIRE FIGHTING: Move container from fire area if it can be done without risk. Cool containers with
water spray until well after the fire is out. Stay away from the ends of tanks. For fires in cargo or storage
area: Cool containers with water from unmanned hose holder or monitor nozzles until well after fire is
out. If this is impossible then take the following precautions: Keep unnecessary people away, isolate
hazard area and deny entry. Let the fire burn. Withdraw immediately in case of rising sound from venting
safety device or any discoloration of tanks due to fire. For tank, rail car or tank truck: Evacuation radius:
800 meters (1/2 mile). Water may be ineffective.

FLASH POINT: -45 F (-43 C) (CC)
LOWER FLAMMABLE LIMIT: 1.2%
UPPER FLAMMABLE LIMIT: 7.6%
AUTOIGNITION: 536-853 F (280-456 C)
FLAMMABILITY CLASS (OSHA): 1B

6. ACCIDENTAL RELEASE MEASURES

WATER RELEASE:
Subject to California Safe Drinking Water and Toxic Enforcement Act of 1986 (Proposition 65). Keep out
of water supplies and sewers.

OCCUPATIONAL RELEASE:

Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk.
Reduce vapors with water spray. Small spills: Absorb with sand or other non-combustible material.
Collect spilled material in appropriate container for disposal. Large spills: Dike for later disposal. Remove
sources of ignition. Keep unnecessary people away, isolate hazard area and deny entry. Notify Local
Emergency Planning Committee and State Emergency Response Commission for release greater than or
equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable under CERCLA
Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. See original container for
storage recommendations. Keep separated from incompatible substances.
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8. EXPOSURE CONTROLS, PERSONAL PROTECTION

EXPOSURE LIMITS:

GASOLINE, AUTOMOTIVE, UNLEADED:

GASOLINE (BULK HANDLING):

300 ppm (900 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993)
500 ppm (1500 mg/m3) OSHA STEL (vacated by 58 FR 35338, June 30, 1993)
300 ppm ACGIH TWA

500 ppm ACGIH STEL

NIOSH recommended TWA (lowest feasible concentration)

MEASUREMENT METHOD: OSHA PV2028

BENZENE:

1 ppm OSHA TWA

5 ppm OSHA STEL 15 minute(s)

0.5 ppm OSHA action level

10 ppm OSHA TWA (applies to industry exempt from benzene standard 1910.1028)

25 ppm OSHA ceiling (applies to industry exempt from benzene standard 1910.1028)
50 ppm OSHA peak 10 minute(s) (applies to industry exempt from benzene standard 1910.1028)
0.5 ppm ACGIH TWA (skin)

2.5 ppm ACGIH STEL (skin)

0.1 ppm NIOSH recommended TWA 10 hour(s)

1 ppm NIOSH recommended STEL

DFG MAK (cutaneous absorption danger)

3.25 mg/m3 (1 ml/m3) AGS TRK (effective 1 Jan 2005 no longer valid per amendment)
3.25 mg/m3 (1 ppm) EC OEL TWA (skin) (BOELV)

1 ppm UK WEL TWA (skin)

MEASUREMENT METHOD: NIOSH IV # 1500, 1501, 3700, 3800; OSHA 12, 1005

VENTILATION: Ventilation equipment should be explosion-resistant if explosive concentrations of
material are present. Provide local exhaust or process enclosure ventilation system. Ensure compliance
with applicable exposure limits.

EYE PROTECTION: Wear splash resistant safety goggles with a faceshield. Provide an emergency eye
wash fountain and quick drench shower in the immediate work area.

CLOTHING: Remove any chemical soaked clothing immediately. Wear appropriate chemical resistant
clothing.

GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: Under conditions of frequent use or heavy exposure, respiratory protection may be
needed. Respiratory protection is ranked in order from minimum to maximum. Consider warning
properties before use.

Any chemical cartridge respirator with organic vapor cartridge(s).

Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s).

Any air-purifying respirator with a full facepiece and an organic vapor canister.

For Unknown Concentrations or Immediately Dangerous to Life or Health -
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Any supplied-air respirator with full facepiece and operated in a pressure-demand or other positive-
pressure mode in combination with a separate escape supply.
Any self-contained breathing apparatus with a full facepiece.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE: liquid

APPEARANCE: clear

COLOR: colorless to amber

PHYSICAL FORM: volatile liquid

ODOR: distinct odor

BOILING POINT: 100-399 F (38-204 C)
FREEZING POINT: Not available

VAPOR PRESSURE: Not available

VAPOR DENSITY (air=1): 3.0-4.0

SPECIFIC GRAVITY (water=1): 0.7-0.8
WATER SOLUBILITY: insoluble

PH: Not available

VOLATILITY: Not available

ODOR THRESHOLD: 0.25 ppm
EVAPORATION RATE: Not available
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available
SOLVENT SOLUBILITY:

Soluble: absolute alcohol, ether, chloroform, benzene

10. STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressure.

CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may
rupture or explode if exposed to heat. Keep out of water supplies and sewers.

INCOMPATIBILITIES: oxidizing materials

GASOLINE, AUTOMOTIVE, UNLEADED:
OXIDIZERS (STRONG): Fire and explosion hazard.

HAZARDOUS DECOMPOSITION:
Thermal decomposition products: oxides of carbon

POLYMERIZATION: Will not polymerize.

11. TOXICOLOGICAL INFORMATION

GASOLINE, AUTOMOTIVE, UNLEADED:
IRRITATION DATA: 500 ul/24 hour(s) skin-rabbit mild
TOXICITY DATA: 13.6 gm/kg oral-rat LD50; 13600 mg/kg oral-rat LD50; >5 ml/kg skin-rabbit LD; 5
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ml/kg/2 week(s) intermittent oral-rat TDLo; 10 gm/kg/4 week(s) intermittent oral-rat TDLo; 4 mg/m3/8
hour(s)-60 day(s) intermittent inhalation-rat TCLo; 2000 mg/m3/8 week(s) intermittent inhalation-rat
TCLo

CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Animal Limited Evidence, Group 2B;
ACGIH: A3 -Animal Carcinogen

In studies with mice and rats by inhalation, an increased incidence of hepatocellular adenomas and
carcinomas was produced in female but not male mice; an increased incidence of adenomas and
carcinomas of the kidney was produced in male but not female rats.

LOCAL EFFECTS:

Irritant: inhalation, skin, eye

ACUTE TOXICITY LEVEL.:

Slightly Toxic: ingestion

TARGET ORGANS: central nervous system

TUMORIGENIC DATA: 1501 ppm inhalation-rat TCL0/78 week(s) continuous; 2056 ppm inhalation-
mouse TCLo/6 hour(s)-78 week(s) intermittent; 2056 ppm inhalation-rat TC/6 hour(s)-78 week(s)
intermittent

ADDITIONAL DATA: Alcohol may enhance the toxic effects. Stimulants such as epinephrine may
induce ventricular fibrillation.

Toxicity and irritation data derived from unspecified and unleaded gasoline.

BENZENE:

IRRITATION DATA: 15 mg/24 hour(s) open skin-rabbit mild; 20 mg/24 hour(s) skin-rabbit moderate;
88 mg eyes-rabbit moderate; 2 mg/24 hour(s) eyes-rabbit severe; 60 ul/8 hour(s) open skin-rat mild
TOXICITY DATA: 2 pph/5 minute(s) inhalation-human LCLo; 50 mg/kg oral-man LDLo; 150 ppm/1
year(s) intermittent inhalation-man TCLo; 100 ppm inhalation-human TCLo0; 65 mg/m3/5 year(s)
inhalation-human LCLo; 194 mg/kg unreported-man LDLo; 930 mg/kg oral-rat LD50; 10000 ppm/7
hour(s) inhalation-rat LC50; 1100 ug/kg intraperitoneal-rat LD50; 4700 mg/kg oral-mouse LD50; 9980
ppm inhalation-mouse LC50; 48 mg/kg skin-mouse LD50; 340 mg/kg intraperitoneal-mouse LD50; 2
gm/kg oral-dog LDLo; 146000 mg/m3 inhalation-dog LCLo; 170000 mg/m3 inhalation-cat LCLo; 45000
ppm/30 minute(s) inhalation-rabbit LCLo0; >9400 ul/kg skin-rabbit LD50; 88 mg/kg intravenous-rabbit
LDLo; >9400 ul/kg skin-guinea pig LD50; 527 mg/kg intraperitoneal-guinea pig LDLo; 1400 mg/kg
subcutaneous-frog LDLo; 5700 mg/kg oral-mammal LD50; 20000 ppm/5 minute(s) inhalation-mammal
LCLo; 1500 mg/kg intraperitoneal-mammal LDLo; 5 mg/kg subcutaneous-rat LDLo; 880 mg/kg/12
hour(s) oral-mouse TDLo; 4000 ppm inhalation-rat TCLo; 10000 ppm inhalation-rat LCLo; 35000
ppm/22 minute(s) inhalation-rabbit LCLo; 0.1 ml/kg intramuscular-rabbit LDLo; 1 ml/kg oral-rat LD50;
1800 mg/kg oral-rat LD50; 15 ml/kg/2 hour(s) inhalation-mouse LC10; 16.7 gm/m3/2 hour(s) inhalation-
rat TCLo; 50 mg/m3/2 hour(s) inhalation-human TCLo; 75 mg/m3/2 hour(s) inhalation-human TCLo; 2
pph/2 minute(s) inhalation-human LCLo; 5 mg/m3/5 hour(s) inhalation-human LCLo; 0.7 ml/kg oral-
human LDLo; 2000 ppm/30 minute(s) inhalation-mouse TCLo; 3013 ppm/30 minute(s) inhalation-mouse
TCLo; 1 ppm/6 hour(s) inhalation-rat TCLo; 920 ul/kg/1 hour(s) skin-rat TDLo; 0.92 ml/kg skin-rat
TDLo; 6400 mg/kg oral-rat LD50; 1280 mg/kg oral-rat TDLo; 320 mg/kg oral-rat TDLo; 6600 mg/kg/27
week(s) intermittent oral-rat TDLo; 23 mg/m3/4 hour(s)-8 day(s) intermittent inhalation-rat TCLo; 300
ppm/6 hour(s)-13 week(s) intermittent inhalation-rat TCLo; 300 ppm/6 hour(s)-99 week(s) intermittent
inhalation-rat TCLo; 17 gm/kg/17 week(s) intermittent oral-rat TDLo; 1000 ppm/7 hour(s)-28 week(s)
intermittent inhalation-rat TCLo; 500 ppm/6 hour(s)-3 week(s) intermittent inhalation-rat TCLo; 12
gm/kg/6 week(s) intermittent subcutaneous-rat TDLo; 18 mg/kg/21 day(s) intermittent subcutaneous-rat
TDLo; 2197 mg/kg/5 day(s) intermittent subcutaneous-rat TDLo; 13536 mg/kg/12 week(s) intermittent
subcutaneous-rat TDLo; 5 ml/kg/10 day(s) intermittent intraperitoneal-rat TDLo; 4250 mg/kg/17 week(s)
intermittent oral-mouse TDLo; 300 ppm/6 hour(s)-13 week(s) intermittent inhalation-mouse TCLo; 25
ppm/6 hour(s)-5 day(s) intermittent inhalation-mouse TCLo0; 10 ppm/6 hour(s)-10 week(s) intermittent
inhalation-mouse TCLo; 10 ppm/6 hour(s)-26 week(s) intermittent inhalation-mouse TCLo; 211 ppm/6
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hour(s)-7 day(s) intermittent oral-mouse TCLo; 300 ppm/6 hour(s)-16 week(s) intermittent inhalation-
mouse TCLo; 48 ppm/6 hour(s)-14 day(s) intermittent inhalation-mouse TCLo; 2197 mg/kg/5 day(s)
intermittent subcutaneous-mouse TDLo; 100 ppm/6 hour(s)-72 week(s) intermittent inhalation-mouse
TCLo; 500 mg/m3/3 hour(s)-13 week(s) intermittent inhalation-rabbit TCLo; 100 ppm/6 hour(s)-3
week(s) intermittent inhalation-pig TCLo; 929.6 mg/kg/4 week(s) continuous oral-mouse TDLo; 232.4
mg/kg/7 day(s) continuous oral-mouse TDLo; 4000 mg/kg/5 day(s) intermittent subcutaneous-mouse
TDLo; 7.5 ml/kg/12 week(s) intermittent subcutaneous-rat TDLo; 100 ppm/6 hour(s)-2 week(s)
intermittent inhalation-mouse TCLo; 1172 mg/m3/2 week(s) intermittent inhalation-rat TCLo; 100 ppm/2
week(s) intermittent inhalation-mouse TCLo; 159.9 ug/kg/3 day(s) intermittent intraperitoneal-rat TDLo;
24.97 ug/kg/2 day(s) intermittent intraperitoneal-rat TDLo; 50 ppm/6 hour(s)-14 day(s) intermittent
inhalation-mouse TCLo; 100 ppm/6 hour(s)-14 day(s) intermittent inhalation-mouse TCLo; 300 ppm/26
week(s) intermittent inhalation-mouse TCLo; 960 ul/kg/4 day(s) intermittent skin-rat TDLo; 10 ppm/2
week(s) intermittent inhalation-mouse TCLo; 0.96 ml/kg/4 day(s) intermittent skin-rat TDLo; 10 ppm/2
week(s) intermittent inhalation-rat TCLo; 5600 mg/kg/28 day(s) intermittent oral-rat TDLo; 22400
mg/kg/28 day(s) intermittent oral-rat TDLo; 22400 mg/kg/28 day(s) intermittent oral-rat TDLo; 280
mg/kg/28 day(s) intermittent oral-rat TDLo; 280 mg/kg/28 day(s) intermittent oral-rat TDLo; 280
mg/kg/28 day(s) intermittent oral-rat TDLo; 0.585 gm/m3/8 day(s) intermittent inhalation-rat TCLo;
0.023 gm/m3/8 day(s) intermittent inhalation-rat TCLo; 0.023 gm/m3/8 day(s) intermittent inhalation-rat
TCLo; 0.585 gm/m3/4 day(s) intermittent inhalation-rat TCLo; 0.023 gm/m3/2 day(s) intermittent
inhalation-rat TCLo; 0.023 gm/m3/4 day(s) intermittent inhalation-rat TCLo; 0.585 gm/m3/2 day(s)
intermittent inhalation-rat TCLo; 560 gm/m3/4 day(s) continuous multiple-non-mammalian species TDLo
CARCINOGEN STATUS: OSHA: Carcinogen; NTP: Known Human Carcinogen; IARC: Human
Sufficient Evidence, Animal Sufficient Evidence, Group 1; ACGIH: Al -Confirmed Human Carcinogen;
EC: Category 1; TRGS 905: K 1

Numerous case reports and series have suggested a relationship between exposure to benzene and the
occurrence of various types of leukemia. Several case-control studies have also shown increased odds
ratios for exposure to benzene, but mixed exposure patterns and poorly defined exposures render their
interpretation difficult. Three independent cohort studies have demonstrated an increased incidence of
acute nonlymphocytic leukemia in workers exposed to benzene.

LOCAL EFFECTS:

Irritant: inhalation, skin, eye

ACUTE TOXICITY LEVEL:

Highly Toxic: dermal absorption

Moderately Toxic: ingestion

Slightly Toxic: inhalation

TARGET ORGANS: immune system (blood), central nervous system

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: blood system disorders, immune
system disorders or allergies

TUMORIGENIC DATA: 200 mg/m3 inhalation-man TCLo0/78 week(s) intermittent; 10 ppm inhalation-
human TCLo/8 hour(s)-10 year(s) intermittent; 52 gm/kg oral-rat TDL0/52 week(s) intermittent; 1200
ppm inhalation-rat TCLo/6 hour(s)-10 week(s) intermittent; 18250 mg/kg oral-mouse TDL0/2 year(s)
continuous; 300 ppm inhalation-mouse TCL0/6 hour(s)-16 week(s) intermittent; 1200 gm/kg skin-mouse
TDLo0/49 week(s) intermittent; 1200 mg/kg intraperitoneal-mouse TDLo/8 week(s) intermittent; 600
mg/kg subcutaneous-mouse TDLo/17 week(s) intermittent; 670 mg/kg parenteral-mouse TDL0/19
week(s) intermittent; 150 ppm inhalation-human TC/15 minute(s)-8 year(s) intermittent; 52 gm/kg oral-
rat TD/1 year(s) intermittent; 10 gm/kg oral-rat TD/52 week(s) intermittent; 600 mg/m3 inhalation-man
TC/4 year(s) intermittent; 150 ppm inhalation-man TC/11 year(s) intermittent; 1200 ppm inhalation-
mouse TC/6 hour(s)-10 week(s) intermittent; 2400 mg/kg oral-mouse TD/8 week(s) intermittent; 8 ppb
inhalation-human TC/4 week(s) intermittent; 10 mg/m3 inhalation-human TC/11 year(s) intermittent; 300
ppm inhalation-mouse TC/6 hour(s)-16 week(s) intermittent; 51500 mg/kg oral-rat TDL0/103 week(s)
intermittent; 103000 mg/kg oral-rat TDL0/103 week(s) intermittent; 12875 mg/kg oral-rat TDL0/103

A-64



week(s) intermittent; 12875 mg/kg oral-mouse TDL0/103 week(s) intermittent; 51500 mg/kg oral-mouse
TDL0/103 week(s) intermittent

MUTAGENIC DATA: mutation in microorganisms - Salmonella typhimurium 10 ppm (-S9); specific
locus test - Drosophila melanogaster oral 11250 umol/L; sex chromosome loss and non disjunction -
Drosophila melanogaster oral 7500 ppm; sex chromosome loss and non disjunction - Drosophila
melanogaster multiple 27000 ppm; mutation in microorganisms - Saccharomyces cerevisiae 549 mg/L
(+S9); gene conversion and miotic recombination - Saccharomyces cerevisiae 275 mg/L; sex
chromosome loss and non disjunction - Aspergillus nidulans 35000 ppm; other mutation test systems -
grasshopper inhalation 14 pph 16 hour(s); other mutation test systems - non-mammalian species
intraperitoneal 75 gm/kg; DNA inhibition - human leukocyte 2200 umol/L; DNA inhibition - human
HelLa cell 2200 umol/L; other mutation test systems - human lymphocyte 5 umol/L; cytogenetic analysis -
human inhalation 125 ppm 1 year(s); cytogenetic analysis - human leukocyte 1 mmol/L 72 hour(s);
cytogenetic analysis - human lymphocyte 1 mg/L; cytogenetic analysis - human unreported 10 ppm 4
week(s); sister chromatid exchange - human lymphocyte 200 umol/L; mutation in mammalian somatic
cells - human lymphocyte 1 gm/L; micronucleus test - rat inhalation 1 ppm 6 hour(s); unscheduled DNA
synthesis - rat liver 1 mmol/L; DNA inhibition - rat inhalation 400 ppm; other mutation test systems - rat
liver 1 mmol/L; other mutation test systems - rat bone marrow 1 mmol/L; other mutation test systems - rat
subcutaneous 1 gm/L; other mutation test systems - rat subcutaneous 2200 mg/kg; cytogenetic analysis -
rat inhalation 300 mg/m3 16 week(s)-intermittent; cytogenetic analysis - rat subcutaneous 2400 mg/kg 12
day(s)-intermittent; cytogenetic analysis - rat intraperitoneal 234 mg/kg; cytogenetic analysis - rat oral
39060 ug/kg; sister chromatid exchange - rat inhalation 3 ppm 6 hour(s); sister chromatid exchange - rat
leukocyte 1 mmol/L; micronucleus test - mouse embryo 12500 nmol/L; micronucleus test - mouse
subcutaneous 440 mg/kg; micronucleus test - mouse oral 40 mg/kg; micronucleus test - mouse
intraperitoneal 264 mg/kg 24 hour(s); micronucleus test - mouse inhalation 10 ppm 6 hour(s); mutation in
microorganisms - mouse lymphocyte 62500 ug/L (+S9); mutation in microorganisms - mouse embryo
2500 mg/L (+S9); morphological transformation - mouse embryo 1 gm/L; morphological transformation -
mouse fibroblast 150 gm/L; DNA damage - mouse lymphocyte 3840 umol/L; DNA adduct - mouse
intraperitoneal 2640 mg/kg 3 day(s)-continuous; other mutation test systems - mouse oral 2 gm/Kkg; other
mutation test systems - mouse other cell types 5 mmol/L; DNA inhibition - mouse oral 20 gm/Kkg; other
mutation test systems - mouse lymphocyte 10 mmol/L; DNA inhibition - mouse intraperitoneal 880
mg/kg; DNA inhibition - mouse inhalation 3000 ppm 4 hour(s)-continuous; DNA inhibition - mouse bone
marrow 3 mmol/L; sister chromatid exchange - mouse inhalation 10 ppm 6 hour(s); sister chromatid
exchange - mouse intraperitoneal 5 gm/kg; cytogenetic analysis - mouse oral 20 mg/kg; cytogenetic
analysis - mouse intraperitoneal 264 mg/kg 3 day(s)-continuous; cytogenetic analysis - mouse inhalation
3000 ppm; dominant lethal test - mouse oral 1 mg/kg; dominant lethal test - mouse intraperitoneal 5
mg/kg; mutation in mammalian somatic cells - mouse lymphocyte 12500 ug/L; mutation in mammalian
somatic cells - mouse inhalation 40 ppb 6 week(s)-continuous; mutation in mammalian somatic cells -
mouse oral 2 gm/kg 5 day(s)-continuous; morphological transformation - hamster embryo 100 ug/L;
DNA damage - hamster ovary 17 mmol/L; cytogenetic analysis - hamster lung 550 mg/L; cytogenetic
analysis - hamster ovary 600 mg/L; sister chromatid exchange - hamster ovary 750 mg/L; sex
chromosome loss and non disjunction - hamster liver 62500 ug/L; sex chromosome loss and non
disjunction - hamster embryo 30 umol/L; mutation in mammalian somatic cells - hamster embryo 10
umol/L; DNA damage - rabbit subcutaneous 2344 mg/kg; DNA inhibition - rabbit subcutaneous 2 gm/kg;
other mutation test systems - rabbit bone marrow 1 mmol/L; other mutation test systems - cat bone
marrow 1 mmol/L; cytogenetic analysis - rabbit subcutaneous 8400 mg/kg; DNA damage - mouse
intraperitoneal 2000 mg/kg; DNA damage - mouse oral 2000 mg/kg; micronucleus test - mouse inhalation
15000 ppm 5 week(s); cytogenetic analysis - mouse skin 8.5 gm/kg; morphological transformation -
mouse fibroblast 0.01 mg/L (-S9) 21 day(s); cytogenetic analysis - rat subcutaneous 7.5 mL/kg 12
week(s)-intermittent; micronucleus test - rat intraperitoneal 0.03 mL/kg; micronucleus test - rat
intratracheal 0.03 mL/kg; micronucleus test - non-mammalian species multiple 10 mg/L 36 hour(s);
micronucleus test - non-mammalian species multiple 10 mg/L 90 minute(s); DNA adduct - mouse
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intraperitoneal 5000 mg/kg 5 day(s)-intermittent; micronucleus test - mouse inhalation 100 ppm 6
hour(s)-2 week(s)-intermittent; micronucleus test - mouse inhalation 100 ppm 2 week(s)-intermittent;
DNA adduct - rat intraperitoneal 0.5 mg/kg 1 day(s); DNA adduct - mouse intraperitoneal 0.5 mg/kg 1
day(s); cytogenetic analysis - human inhalation 0.1 ppm; micronucleus test - human inhalation 21 ng/L 9
year(s)-intermittent; micronucleus test - mouse inhalation 10 ppm 5 day(s)-2 week(s)-intermittent;
micronucleus test - mouse inhalation 10 ppm 2 week(s); DNA damage - mouse inhalation 100 ppm 2
week(s); micronucleus test - mouse unreported 10 mg/kg; cytogenetic analysis - mouse intraperitoneal 24
mg/kg

REPRODUCTIVE EFFECTS DATA: 670 mg/m3 inhalation-rat TCLo0/24 hour(s) 15 day(s) pre
pregnancy/1-22 day(s) pregnant female continuous; 56600 ug/m3 inhalation-rat TCLo/24 hour(s) 1-22
day(s) pregnant female continuous; 50 ppm inhalation-rat TCLo0/24 hour(s) 7-14 day(s) pregnant female
continuous; 150 ppm inhalation-rat TCLo/24 hour(s) 7-14 day(s) pregnant female continuous; 9 gm/kg
oral-mouse TDLo 6-15 day(s) pregnant female continuous; 12 gm/kg oral-mouse TDLo 6-15 day(s)
pregnant female continuous; 6500 mg/kg oral-mouse TDLo 8-12 day(s) pregnant female continuous;
16880 mg/kg oral-mouse TDLo 6-15 day(s) pregnant female continuous; 500 ppm inhalation-mouse
TCLo/7 hour(s) 6-15 day(s) pregnant female continuous; 500 mg/m3 inhalation-mouse TCL0/12 hour(s)
6-15 day(s) pregnant female continuous; 5 ppm inhalation-mouse TCLo 6-15 day(s) pregnant female
continuous; 20 ppm inhalation-mouse TCLo0/6 hour(s) 6-15 day(s) pregnant female continuous; 5 mg/kg
intraperitoneal-mouse TDLo 1 day(s) male; 219 mg/kg intraperitoneal-mouse TDLo 14 day(s) pregnant
female continuous; 1100 mg/kg subcutaneous-mouse TDLo 12 day(s) pregnant female continuous; 7030
mg/kg subcutaneous-mouse TDLo 12-13 day(s) pregnant female continuous; 13200 ug/kg intravenous-
mouse TDLo 13-16 day(s) pregnant female continuous; 4 gm/kg parenteral-mouse TDLo 12 day(s)
pregnant female continuous; 1 gm/m3 inhalation-rabbit TCL0/24 hour(s) 7-20 day(s) pregnant female
continuous; 1 gm/m3 inhalation-rabbit TCLo0/24 hour(s) 7-20 day(s) pregnant female continuous; 500
ppm inhalation-rabbit TCLo/7 hour(s) 6-18 day(s) pregnant female continuous; 1600 mg/kg
intraperitoneal-mouse TDLo 10-11 day(s) pregnant female continuous

ADDITIONAL DATA: May cross the placenta. Alcohol may enhance the toxic effects. Interactions with
drugs may occur. Stimulants such as epinephrine may induce ventricular fibrillation.

HEALTH EFFECTS:

INHALATION:

ACUTE EXPOSURE:

GASOLINE, AUTOMOTIVE, UNLEADED: At 160-270 ppm throat irritation may occur within several
hours. At 2000 ppm mild anesthesia may occur within 30 minutes. Other symptoms of central nervous
system depression may include headache, nausea, vomiting, dizziness, drowsiness, facial flushing, blurred
vision, slurred speech, difficulty swallowing, staggering, confusion and euphoria. At higher levels
dyspnea, pulmonary edema and bronchopneumonia may develop. Further depression may occur with
weak respiration and pulse, nervousness, twitching, irritability, and ataxia. Severe intoxication may result
in delirium, unconsciousness, coma, and convulsions with epileptiform seizures. The pupils may be
constricted or, in comatose states, fixed and dilated or unequal; nystagmus may also occur. May also
affect the liver, kidneys, spleen, brain, myocardium and pancreas. Death may be due to respiratory or
circulatory failure or ventricular fibrillation. Extremely high concentration may cause asphyxiation.

BENZENE: Concentrations of 3000 ppm may cause respiratory tract irritation; more severe exposures
may result in pulmonary edema. Systemic effects are mainly on the central nervous system and depend on
exposure time and concentration. No effects were noted at 25 ppm for 8 hours; signs of intoxication began
at 50-150 ppm within 5 hours; at 500-1500 ppm, within 1 hour; were severe at 7500 ppm, within 30-60
minutes; and 20,000 ppm was fatal within 5-10 minutes. Effects may include nausea, vomiting, headache,
dizziness, drowsiness, weakness, sometimes preceded by a brief period of exhilaration or euphoria,
irritability, malaise, confusion, ataxia, staggering, weak, rapid pulse, chest pain and tightness with
breathlessness, pallor, cyanosis of the lips and fingertips, and tinnitus. In severe exposures there may be
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blurred vision, shallow, rapid breathing, delirium, cardiac arrhythmias, unconsciousness, deep anesthesia,
paralysis, and coma characterized by motor restlessness, tremors and hyperreflexia, sometimes preceded
by convulsions. Recovery depends on the severity of exposure. Polyneuritis may occur and there may be
persistent nausea, anorexia, muscular weakness, headache, drowsiness, insomnia, and agitation. Nervous
irritability, breathlessness, and unsteady gait may persist for 2-3 weeks; a peculiar skin color and cardiac
distress may persist for 4 weeks. Liver and kidney effects may occur, but are usually mild, temporary
impairments. Chromosomal damage has been found after exposure to toxic levels. Although generally
hematotoxicity is not a significant concern in acute exposure, delayed hematological effects, including
anemia and thrombocytopenia, have been reported, as have petechial hemorrhages, spontaneous internal
bleeding and secondary infections. In fatal exposures, death may be due to asphyxia, central nervous
system depression, cardiac or respiratory failure and circulatory collapse, or occasionally, sudden
ventricular fibrillation. It may occur within a few minutes to several hours, or cardiac arrythmia may
occur at anytime within 24 hours. Also, death from central nervous system, respiratory or hemorrhagic
complications may occur up to 5 days after exposure. Pathologic findings have included respiratory
inflammation with edema and hemorrhage of the lungs, renal congestion, cerebral edema, and extensive
petechial hemorrhages in the brain, pleurae, pericardium, urinary tract, mucous membranes, and skin.

CHRONIC EXPOSURE:

GASOLINE, AUTOMOTIVE, UNLEADED: With few exceptions, most of the reported effects of
repeated inhalation are from intentional "sniffing" of gasoline rather than workplace exposure. Reported
symptoms include headache, nausea, fatigue, anorexia and weight loss, pallor, dizziness, insomnia,
memory loss, nervousness, confusion, muscular weakness and cramps, peripheral neuropathy,
polyneuritis, and neurasthenia. It is unclear whether some of these symptoms may have been due to
gasoline containing lead. Liver and and kidney damage are also possible. In a 90 day study, male but not
female rats exhibited a severe, dose-related renal toxicity. In another study, an increase in renal adenomas
and carcinomas in male rats and an increase in hepatocellular adenomas and carcinomas in female mice
were reported.

BENZENE: Longterm exposure may cause symptoms referable to the central nervous, hematopoietic and
immune systems. Early effects are vague and varied and may include headache, light-headedness,
dizziness, nausea, anorexia, abdominal discomfort, and fatigue. Sore, dry throat, weakness, lethargy,
malaise, drowsiness, nervousness, and irritability have also been reported. Later there may be dyspnea,
pallor, slightly increased temperature, decreased blood pressure, rapid pulse, palpitations, and visual
disturbances. Dizziness when cold water is placed in the ear and hearing impairment have been reported,
as have diffuse cerebral atrophy associated with ataxia, tremors and emotional lability. Workers exposed
to benzene in combination with other solvents have exhibited polyneuritis. Several case reports, one of
them an acute exposure, suggest the possibility that systemic exposure may be associated with retrobulbar
or optic neuritis. Occasionally hemorrhages in retina and conjunctiva occur and rarely neuroretinal edema
and papilledema have accompanied the retinal hemorrhages. Hematological effects vary widely and may
appear after a few weeks or many years of exposure or even many years after exposure has ceased. The
degree of exposure below which no blood effects will occur cannot be established with certainty. In the
early stages, there may be blood clotting defects due to morphological, functional and quantitative platelet
alteration with resultant bleeding from the nose and gums, easy bruising and petechiae; leukopenia with
predominant lymphocytopenia or neutropenia; and anemia which may be normochromic or macrocytic
and hypochromic. Extramedullary hematopoiesis, splenomegaly, circulating immature marrow cells, and
an initial increase in leukocytes, erythrocytes and platelets have also been reported. The bone marrow
may be hyper-, hypo- or normoplastic and does not always correlate with the peripheral blood picture.
Also, the symptoms do not always parallel the laboratory findings. If treated at this stage, the effects
appear reversible, although recovery may be protracted and there may be relapses. Decreased erythrocyte
survival, hemolysis, capillary fragility, internal hemorrhages, iron metabolism disturbances, and
hyperbilirubinemia have also been reported. Exposure to high levels for longer periods may result in
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aplasia and fatty degeneration of the bone marrow with pancytopenia. The most serious cases of aplastic
anemia may be fatal due to hemorrhage and infection; death may occur within 3 months of diagnosis.
Enormous variability in individual response, including non-dose dependent aplasia, and the finding of
eosinophilia suggests that, in some cases, the blood dyscrasia may partially be an allergic reaction.
Numerous case reports and series have suggested a relationship between exposure to benzene and the
occurrence of various types of leukemia. Several case-control studies have also shown increased odds
ratios for exposure to benzene, but mixed exposure patterns and poorly defined exposures render their
interpretation difficult. Three independent cohort studies have demonstrated an increased incidence of
acute nonlymphocytic leukemia in workers exposed to benzene. Several studies have also suggested a
link between occupational exposure and multiple myeloma and lymphoma, both Hodgkin's and
nonhodgkin's. Although aplastic anemia is probably the more likely consequence of longterm exposure, it
is not uncommon for an individual surviving this, to go through a preleukemic phase into frank leukemia.
Conversely, leukemia without precedent aplastic anemia can occur. In one study the range of time from
the start of the exposure to the diagnosis of leukemia was 3-24 years. It has been suggested that the
chromosomal aberrations which can arise in peripheral blood and bone marrow cells and persist for a long
time after exposure ceases, may be associated with the increased incidence of leukemia. The
immunosuppressive effect has also been suggested as being associated with the leukemogenesis. Adverse
effects on the immunological system have been shown to make rabbits more susceptible to tuberculosis
and pneumonia and may explain why the terminal event in some cases of benzene intoxication may be
overwhelming infection. Exposed mice exhibited a tendency toward induction of lymphoid neoplasms.
Rats exhibited an increased incidence of neoplasms, mainly carcinomas, at various sites. Menstrual
disturbances have been reported more frequently in exposed women. Testicular damage has been reported
in rats, rabbits and guinea pigs. Some animal studies have demonstrated embryo/fetotoxicity, sometimes
at levels as low as 10 ppm and the potential for teratogenic effects such as decreased body weight and
skeletal variants, have also been shown. Other studies have not produced any abnormalities or
embryolethality.

SKIN CONTACT:

ACUTE EXPOSURE:

GASOLINE, AUTOMOTIVE, UNLEADED: Liquid may cause irritation with erythema and pain.
Prolonged or extensive contact may cause blistering and, in extreme cases epidermal necrolysis. A 12
year old boy partially immersed in a pool of gasoline for 1 hour experienced hypotension, abdominal
tenderness, disseminated intravascular coagulation, transient hematuria, nonoliguric renal failure and an
elevated serum amylase. Autopsy revealed cerebral edema, diffuse bilateral pneumonia, biventricular
cardiac enlargement, toxic nephrosis, fatty infiltration of liver and peripancreatic fat necrosis.

BENZENE: Direct contact may cause irritation. Effects may include erythema, a burning sensation, and
with prolonged contact, blistering and edema. Under normal conditions, significant signs of systemic
toxicity are unlikely from skin contact alone due to the slow rate of absorption. It may however,
contribute to the toxicity from inhalation. Application to guinea pigs resulted in increased dermal
permeability.

CHRONIC EXPOSURE:

GASOLINE, AUTOMOTIVE, UNLEADED: Repeated or prolonged contact with the liquid may cause
irritation, dermatitis and defatting of the skin with drying and cracking or burns and blistering. Some
individuals may develop hypersensitivity, probably due to additives.

BENZENE: Repeated or prolonged contact defats the skin and may result in dermatitis with erythema,
scaling, dryness, vesiculation, and fissuring, possibly accompanied by paresthesias of the fingers which
may persist several weeks after the dermatitis subsides. Peripheral neuritis has also been reported.
Secondary infections may occur. Tests on guinea pigs indicate sensitization is possible. Although animal
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studies have failed to establish a relationship between skin contact and a carcinogenic effect, most of the
studies were inadequate; some papillomas and hematopoietic effects have been reported.

EYE CONTACT:

ACUTE EXPOSURE:

GASOLINE, AUTOMOTIVE, UNLEADED: Concentrations between 270 and 900 ppm may cause a
sensation of irritation often before signs such as conjunctival hyperemia are visible. Liquid splashed in the
eyes may cause pain, smarting and slight, transient corneal epithelial disturbance. Blepharospasm and
conjunctival hyperemia and edema may occur.

BENZENE: May cause irritation. Vapor concentrations of 3000 ppm are very irritating, even on brief
exposure. Droplets cause a moderate burning sensation, but only a slight, transient corneal epithelial
injury with rapid recovery.

CHRONIC EXPOSURE:
GASOLINE, AUTOMOTIVE, UNLEADED: Repeated or prolonged exposure may cause conjunctivitis
and possible gradual, irreversible loss of corneal and conjunctival sensitivity.

BENZENE: Repeated or prolonged exposure may cause conjunctivitis. In one study, 50% of rats exposed
to 50 ppm for more than 600 hours developed cataracts.

INGESTION:

ACUTE EXPOSURE:

GASOLINE, AUTOMOTIVE, UNLEADED: Lung damage may occur if aspirated into the lungs and
may be fatal. Symptoms may include coughing, difficulty breathing, cyanosis, and pulmonary edema.
May cause irritation and burning of the gastrointestinal tract with nausea, vomiting and diarrhea.
Absorption may cause initial central nervous stimulation followed by depression. Symptoms may include
a mild excitation, restlessness, nervousness, irritability, twitching, weakness, blurred vision, headache,
dizziness, drowsiness, incoordination, confusion, delirium, unconsciousness, convulsions and coma.
Cardiac arrythmias may occur. Transient liver damage is possible. Signs of pulmonary involvement may
include coughing, dyspnea, substernal pain, sudden development of rapid breathing, cyanosis, tachycardia
and fever. Even small amounts may be fatal with death caused by cardiac arrest, asphyxia or respiratory
paralysis. Depending on amount aspirated, death may occur rapidly or within 24 hours.

BENZENE: Lung damage may occur if aspirated into the lungs and may be fatal. Symptoms may include
coughing, difficulty breathing, cyanosis, and pulmonary edema. May cause local irritation and burning
sensation in the mouth, throat and stomach, and hemorrhagic inflammatory lesions of the mucous
membranes in contact with the liquid. Signs and symptoms of systemic intoxication may include nausea,
vomiting, headache, dizziness, weakness, staggering, chest pain and tightness, shallow, rapid pulse and
respiration, breathlessness, pallor followed by flushing, and a fear of impending death. There may be
visual disturbances, tremors, convulsions, ventricullar irregularities, and paralysis. Excitement, euphoria
or delirium may precede weariness, fatigue, sleepiness and followed by stupor and unconsciousness,
coma and death from respiratory failure. Those who survive the central nervous system effects may
develop bronchitis, pneumonia, pulmonary edema, and intrapulmonary hemorrhage. The usual lethal dose
in humans is 10-15 milliliters, but smaller amounts have been reported to cause death. A single exposure
may produce long term effects with pancytopenia persisting up to a year.

CHRONIC EXPOSURE:
GASOLINE, AUTOMOTIVE, UNLEADED: No data available.

BENZENE: Daily administration to humans of 2-5 grams in olive oil caused headache, vertigo, bladder
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irritability, impotence, gastric disturbances, and evidence of renal congestion. In female rats treated with
132 single daily doses over 187 days, no effects were observed at 1 mg/kg. There was slight leukopenia at
10 mg/kg and both leukopenia and anemia were seen at 50 and 100 mg/kg. Oral administration to rats and
mice at various dose levels induced neoplasms at multiple sites in males and females. In a one year
gavage study, rats given 50 or 250 mg/kg, 4-5 days/week for 52 weeks did not exhibit acute or subacute
toxic effects, but a dose correlated increase of leukemias and mammary carcinomas was observed. There
were other tumor types also reported. Reproductive effects have been reported in animals.

12. ECOLOGICAL INFORMATION

Not available

13. DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR
262. Hazardous Waste Number(s): D001. Hazardous Waste Number(s): D018. Dispose of in accordance
with U.S. EPA 40 CFR 262 for concentrations at or above the Regulatory level. Regulatory level- 0.5
mg/L.

14. TRANSPORT INFORMATION

U.S. DOT 49 CFR 172.101:

PROPER SHIPPING NAME: Gasoline
ID NUMBER: UN1203

HAZARD CLASS OR DIVISION: 3
PACKING GROUP: 11

LABELING REQUIREMENTS: 3

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Gasoline

UN NUMBER: UN1203

CLASS: 3

PACKING GROUP/RISK GROUP: Il

LAND TRANSPORT ADR:

PROPER SHIPPING NAME: Gasoline
UN NUMBER: UN1203

CLASS: 3

CLASSIFICATION CODE: F1
PACKING GROUP: 11

LABELS: 3

LAND TRANSPORT RID:

PROPER SHIPPING NAME: Gasoline
UN NUMBER: UN1203

CLASS: 3

CLASSIFICATION CODE: F1
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PACKING GROUP: I
LABELS: 3

AIR TRANSPORT IATA:

PROPER SHIPPING NAME: Gasoline
UN/ID NUMBER: UN1203

CLASS OR DIVISION: 3

HAZARD LABELS: 3

PACKING GROUP: II

AIR TRANSPORT ICAO:

PROPER SHIPPING NAME: Gasoline
UN NUMBER: UN1203

CLASS OR DIVISION: 3

LABELS: 3

UN PACKING GROUP: 11

MARITIME TRANSPORT IMDG:
PROPER SHIPPING NAME: Gasoline
UN NUMBER: UN1203

CLASS OR DIVISION: 3

PACKING GROUP: Il

15. REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):
Benzene: 10 LBS RQ

SARA TITLE 111 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
Not regulated.

SARA TITLE 111 SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40):
Not regulated.

SARA TITLE Il SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes

CHRONIC: Yes

FIRE: Yes

REACTIVE: No

SUDDEN RELEASE: No

SARA TITLE 111 SECTION 313 (40 CFR 372.65):
Benzene

OSHA PROCESS SAFETY (29CFR1910.119): Not regulated.
STATE REGULATIONS:

California Proposition 65:
Known to the state of California to cause the following:
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Benzene

Cancer (Feb 27, 1987)

Developmental toxicity (Dec 26, 1997)
Male reproductive toxicity (Dec 26, 1997)

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: Not determined.

EUROPEAN REGULATIONS:
EC CLASSIFICATION (ASSIGNED):

' Xn | Harmful |
] ] Carcinogen Category 2 ‘

EC Classification may be inconsistent with independently-researched data.

DANGER/HAZARD SYMBOL.:

EC RISK AND SAFETY PHRASES:

\ R 45 \ May cause cancer.

\ R 65 \ Harmful: may cause lung damage if swallowed.

S 45 || In case of accident or if you feel unwell, seek medical advice immediately (show the label
where possible).

\ S 53 \ Avoid exposure - obtain special instructions before use.

CONCENTRATION LIMITS:
C>=10% T R 45-65
0.1%<=C<10% T R 45

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

16. OTHER INFORMATION

MSDS SUMMARY OF CHANGES
11. TOXICOLOGICAL INFORMATION

©Copyright 1984-2007 MDL Information Systems, Inc. All rights reserved.
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MATERIAL SAFETY DATA SHEET

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

MDL INFORMATION EMERGENCY TELEPHONE
SYSTEMS, INC. NUMBER

1281 Murfreesboro Road, Suite 1-800-424-9300 (NORTH

300 AMERICA)

Nashville, TN 37217-2423 1-703-527-3887

(INTERNATIONAL)
1-615-366-2000

SUBSTANCE: DIESEL FUEL NO. 2

TRADE NAMES/SYNONYMS:

DIESEL OIL; DIESEL FUEL,; DIESEL OIL, MEDIUM; FUELS, DIESEL, NO. 2; DIESEL OIL NO. 2-
D; DIESEL FUEL OIL NO. 2-D; DIESEL FUEL NO. 2-D; NO. 2 DIESEL FUEL; DIESEL FUEL #2;
REGULAR DIESEL,; FUEL OIL #2; OHS07100; RTECS LS9142500

CHEMICAL FAMILY: petroleum hydrocarbons

CREATION DATE: Mar 14 1985
REVISION DATE: Mar 15 2007

2. COMPQOSITION, INFORMATION ON INGREDIENTS

COMPONENT: DIESEL FUEL NO. 2
CAS NUMBER: 68476-34-6

EC NUMBER (EINECS): 270-676-1
EC INDEX NUMBER: 649-227-00-2
PERCENTAGE: 100

OTHER CONTAMINANTS:
May contain trace amounts of sulfur, aniline and 2-ethylhexanol.

3. HAZARDS IDENTIFICATION

NFPA RATINGS (SCALE 0-4): HEALTH=2 FIRE=2 REACTIVITY=0
EMERGENCY OVERVIEW:

COLOR: colorless to brown
PHYSICAL FORM: liquid
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ODOR: petroleum odor

MAJOR HEALTH HAZARDS: respiratory tract irritation, skin irritation, aspiration hazard, central
nervous system depression

PHYSICAL HAZARDS: Flash back hazard. Combustible liquid and vapor.

POTENTIAL HEALTH EFFECTS:

INHALATION:

SHORT TERM EXPOSURE: irritation, cough, nausea, vomiting, difficulty breathing, headache,
dizziness, disorientation, hyperactivity, loss of coordination, bluish skin color, lung congestion,
unconsciousness, coma

LONG TERM EXPOSURE: irritation

SKIN CONTACT:

SHORT TERM EXPOSURE: irritation, blisters, absorption may occur

LONG TERM EXPOSURE: irritation, kidney damage, liver damage

EYE CONTACT:

SHORT TERM EXPOSURE: irritation

LONG TERM EXPOSURE: no information is available

INGESTION:

SHORT TERM EXPOSURE: nausea, vomiting, diarrhea, stomach pain, difficulty breathing, headache,
drowsiness, dizziness, loss of coordination, aspiration hazard

LONG TERM EXPOSURE: no information is available

CARCINOGEN STATUS:
OSHA: No

NTP: No

IARC: No

4. FIRST AID MEASURES

INHALATION: If adverse effects occur, remove to uncontaminated area. Give artificial respiration if
not breathing. If breathing is difficult, oxygen should be administered by qualified personnel. Get
immediate medical attention.

SKIN CONTACT: Wash skin with soap and water for at least 15 minutes while removing contaminated
clothing and shoes. Get medical attention, if needed. Thoroughly clean and dry contaminated clothing and
shoes before reuse.

EYE CONTACT: Flush eyes with plenty of water for at least 15 minutes. Then get immediate medical
attention.

INGESTION: Aspiration hazard. DO NOT induce vomiting. If vomiting occurs, keep head lower than
hips to help prevent aspiration. Get immediate medical attention. Give artificial respiration if not
breathing.

5. FIRE FIGHTING MEASURES

FIRE AND EXPLOSION HAZARDS: Moderate fire hazard. The vapor is heavier than air. Vapors or
gases may ignite at distant ignition sources and flash back. VVapor/air mixtures are explosive above flash
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point.
EXTINGUISHING MEDIA: regular dry chemical, carbon dioxide, water, regular foam
Large fires: Use regular foam or flood with fine water spray.

FIRE FIGHTING: Move container from fire area if it can be done without risk. Dike for later disposal.
Do not scatter spilled material with high-pressure water streams. Cool containers with water spray until
well after the fire is out. Stay away from the ends of tanks. Withdraw immediately in case of rising sound
from venting safety device or any discoloration of tanks due to fire. For tank, rail car or tank truck,
evacuation radius: 800 meters (1/2 mile). Do not attempt to extinguish fire unless flow of material can be
stopped first. Flood with fine water spray. Do not scatter spilled material with high-pressure water
streams. Cool containers with water spray until well after the fire is out. Apply water from a protected
location or from a safe distance. Avoid inhalation of material or combustion by-products. Stay upwind
and keep out of low areas.

FLASH POINT: >126 F (>52 C)
LOWER FLAMMABLE LIMIT: >0.6%
UPPER FLAMMABLE LIMIT: >6.0%
AUTOIGNITION: >475 F (>246 C)
FLAMMABILITY CLASS (OSHA): 1l

HAZARDOUS COMBUSTION PRODUCTS:
Thermal decomposition products or combustion: oxides of carbon, oxides of sulfur

6. ACCIDENTAL RELEASE MEASURES

OCCUPATIONAL RELEASE:

Avoid heat, flames, sparks and other sources of ignition. Stop leak if possible without personal risk.
Reduce vapors with water spray. Small spills: Absorb with sand or other non-combustible material.
Collect spilled material in appropriate container for disposal. Large spills: Dike for later disposal. Remove
sources of ignition. Keep unnecessary people away, isolate hazard area and deny entry. Notify Local
Emergency Planning Committee and State Emergency Response Commission for release greater than or
equal to RQ (U.S. SARA Section 304). If release occurs in the U.S. and is reportable under CERCLA
Section 103, notify the National Response Center at (800)424-8802 (USA) or (202)426-2675 (USA).

7. HANDLING AND STORAGE

STORAGE: Store and handle in accordance with all current regulations and standards. Subject to storage
regulations: U.S. OSHA 29 CFR 1910.106. Grounding and bonding required. Notify State Emergency
Response Commission for storage or use at amounts greater than or equal to the TPQ (U.S. EPA SARA
Section 302). SARA Section 303 requires facilities storing a material with a TPQ to participate in local
emergency response planning (U.S. EPA 40 CFR 355.30). Keep separated from incompatible substances.

HANDLING: Subject to handling regulations: U.S. OSHA 29 CFR 1910.119.

8. EXPOSURE CONTROLS, PERSONAL PROTECTION
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EXPOSURE LIMITS:

DIESEL FUEL NO. 2:

DIESEL FUEL:

100 mg/m3 ACGIH TWA (vapor and aerosol) (skin)

KEROSENE:
200 mg/m3 ACGIH TWA (restricted to conditions with negligible aerosol exposure) (skin)
100 mg/m3 NIOSH recommended TWA 10 hour(s)

MEASUREMENT METHOD: NIOSH IV # 1550

MINERAL OIL MIST:

5 mg/m3 OSHA TWA

5 mg/m3 ACGIH TWA

10 mg/m3 ACGIH STEL

5 mg/m3 NIOSH recommended TWA 10 hour(s)
10 mg/m3 NIOSH recommended STEL

MEASUREMENT METHOD: NIOSH IV # 5026, 5524

HYDROGEN SULFIDE:

20 ppm OSHA ceiling

50 ppm OSHA peak 10 minute(s) (once if no other measurable exposure occurs)
10 ppm (14 mg/m3) OSHA TWA (vacated by 58 FR 35338, June 30, 1993)

15 ppm (21 mg/m3) OSHA STEL (vacated by 58 FR 35338, June 30, 1993)

10 ppm ACGIH TWA

15 ppm ACGIH STEL

10 ppm (15 mg/m3) NIOSH recommended ceiling 10 minute(s)

7.1 mg/m3 (5 ml/m3) DFG MAK (peak limitation category - I, with excursion factor of 2)
5 ppm (7 mg/m3) UK WEL TWA

10 ppm (14 mg/m3) UK WEL STEL

MEASUREMENT METHOD: NIOSH 1V # 6013; OSHA 1D141

VENTILATION: Provide local exhaust or process enclosure ventilation system. Ensure compliance with
applicable exposure limits.

EYE PROTECTION: Wear splash resistant safety goggles. Provide an emergency eye wash fountain
and quick drench shower in the immediate work area.

CLOTHING: Wear appropriate chemical resistant clothing.
GLOVES: Wear appropriate chemical resistant gloves.

RESPIRATOR: Under conditions of frequent use or heavy exposure, respiratory protection may be
needed. Respiratory protection is ranked in order from minimum to maximum. Consider warning
properties before use.

Any chemical cartridge respirator with organic vapor cartridge(s).

Any chemical cartridge respirator with a full facepiece and organic vapor cartridge(s).

Any air-purifying respirator with a full facepiece and an organic vapor canister.
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For Unknown Concentrations or Immediately Dangerous to Life or Health -

Any supplied-air respirator with full facepiece and operated in a pressure-demand or other positive-
pressure mode in combination with a separate escape supply.

Any self-contained breathing apparatus with a full facepiece.

9. PHYSICAL AND CHEMICAL PROPERTIES

PHYSICAL STATE: liquid

COLOR: colorless to brown

ODOR: petroleum odor

BOILING POINT: 340-680 F (171-360 C)
FREEZING POINT: 0 F (-18 C)

VAPOR PRESSURE: 1 mmHg @ 20 C
VAPOR DENSITY (air=1): >1

SPECIFIC GRAVITY (water=1): 0.87-0.90
WATER SOLUBILITY: insoluble

PH: Not available

VOLATILITY: Not available

ODOR THRESHOLD: Not available
EVAPORATION RATE: Not available
VISCOSITY: 32.6-40.1 SUS @ 38 C
COEFFICIENT OF WATER/OIL DISTRIBUTION: Not available

10. STABILITY AND REACTIVITY

REACTIVITY: Stable at normal temperatures and pressure.

CONDITIONS TO AVOID: Avoid heat, flames, sparks and other sources of ignition. Containers may
rupture or explode if exposed to heat. Keep out of water supplies and sewers. Dangerous gases may
accumulate in confined spaces.

INCOMPATIBILITIES: oxidizing materials

DIESEL FUEL.:
OXIDIZERS (STRONG): Fire and explosion hazard.

HAZARDOUS DECOMPOSITION:
Thermal decomposition products or combustion: oxides of carbon, oxides of sulfur

POLYMERIZATION: Will not polymerize.

11. TOXICOLOGICAL INFORMATION

DIESEL FUEL NO. 2:

TOXICITY DATA: >5 ml/kg skin-rabbit LD50; 7.5 gm/kg oral-rat LD50; 1.25 ml/kg oral-rat TDLo; 15
ml/kg/14 day(s) intermittent oral-cattle, horse TDLo

CARCINOGEN STATUS: IARC: Human Inadequate Evidence, Group 3 (Light distillate diesel fuels);
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http:0.87-0.90

ACGIH: A3 -Animal Carcinogen

LOCAL EFFECTS:

Irritant; inhalation, skin

ACUTE TOXICITY LEVEL:

Slightly Toxic: ingestion

TARGET ORGANS: central nervous system

TUMORIGENIC DATA: 312 ml/kg skin-mouse TDLo/78 week(s) intermittent

ADDITIONAL DATA: Animal studies have confirmed an association between the induction of cancer,
primarily of the lung, and inhalation exposure to whole diesel exhaust. Limited epidemiologic evidence
also suggests an association between occupational exposure to diesel engine emissions and lung cancer
(NIOSH, 1988).

HEALTH EFFECTS:

INHALATION:

ACUTE EXPOSURE:

DIESEL FUEL.: Vapors or mist may cause respiratory tract irritation. Human exposure has resulted in
immediate cough, dypsnea, cyanosis and unconsciousness for one hour. Chest X-rays showed diffuse
shadowing, most prominent at the lung bases, which resolved slowly with treatment but was still present
at day 37. High levels may also cause central nervous system excitation followed by depression with
symptoms possibly including restlessness, confusion, ataxia, headache, dizziness, anorexia, nausea,
vomiting, weakness, incoordination, stupor, delirium, and coma.

CHRONIC EXPOSURE:
DIESEL FUEL.: Prolonged or repeated exposure may cause irritation. May produce effects to the kidneys.

SKIN CONTACT:

ACUTE EXPOSURE:

DIESEL FUEL: May cause redness, irritation, and pain. A sample of diesel fuel applied to covered rabbit
skin caused extreme irritation. Severe erythema and edema were seen, along with blistering and open
sores.

CHRONIC EXPOSURE:

DIESEL FUEL.: Repeated or prolonged contact may cause defatting and drying of the skin resulting in
irritation and dermatitis. Cutaneous hyperkeratosis has been described in engine drivers with occupational
exposure to diesel fuel. Two individuals with topical exposure from washing hair or hands with diesel

fuel developed acute renal failure; one also had gastrointestinal symptoms. Repeated applications to rabbit
skin produced 67% mortality at 8 mL/kg. The primary causes of death were depression and anorexia
which were induced by dermal irritation with infection, rather than systemic intoxication. Autopsy
revealed effects on the liver and kidneys.

EYE CONTACT:
ACUTE EXPOSURE:
DIESEL FUEL.: Liquid or vapor may cause irritation. Tests on rabbit eyes were non-irritating.

CHRONIC EXPOSURE:
DIESEL FUEL: No data available.

INGESTION:

ACUTE EXPOSURE:

DIESEL FUEL.: Lung damage may occur if aspirated into the lungs and may be fatal. Symptoms may
include coughing, difficulty breathing, cyanosis, and pulmonary edema. May cause nausea, vomiting,
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cramping, diarrhea, and possibly symptoms of central nervous system depression. Pneumonitis or
respiratory failure may result.

CHRONIC EXPOSURE:
DIESEL FUEL: No data available.

12. ECOLOGICAL INFORMATION

Not available

13. DISPOSAL CONSIDERATIONS

Dispose in accordance with all applicable regulations. Subject to disposal regulations: U.S. EPA 40 CFR
262. Hazardous Waste Number(s): D0O01.

14. TRANSPORT INFORMATION

INTERNATIONAL U.S. DOT 49 CFR 172.101:
PROPER SHIPPING NAME: Diesel fuel

ID NUMBER: UN1202

HAZARD CLASS OR DIVISION: 3
PACKING GROUP: Il

LABELING REQUIREMENTS: 3

CANADIAN TRANSPORTATION OF DANGEROUS GOODS:
SHIPPING NAME: Diesel fuel

UN NUMBER: UN1202

CLASS: 3

PACKING GROUP/RISK GROUP: Il

LAND TRANSPORT ADR:

PROPER SHIPPING NAME: Diesel fuel
UN NUMBER: UN1202

CLASS: 3

CLASSIFICATION CODE: F1
PACKING GROUP: Il

LABELS: 3

LAND TRANSPORT RID:

PROPER SHIPPING NAME: Diesel fuel
UN NUMBER: UN1202

CLASS: 3

CLASSIFICATION CODE: F1
PACKING GROUP: Il

LABELS: 3

AIR TRANSPORT IATA:
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PROPER SHIPPING NAME: Diesel fuel
UN/ID NUMBER: UN1202

CLASS OR DIVISION: 3

HAZARD LABELS: 3

PACKING GROUP: Il

AIR TRANSPORT ICAO:

PROPER SHIPPING NAME: Diesel fuel
UN NUMBER: UN1202

CLASS OR DIVISION: 3

LABELS: 3

UN PACKING GROUP: I

MARITIME TRANSPORT IMDG:
PROPER SHIPPING NAME: Diesel fuel
UN NUMBER: UN1202

CLASS OR DIVISION: 3

PACKING GROUP: Il

15. REGULATORY INFORMATION

U.S. REGULATIONS:
CERCLA SECTIONS 102a/103 HAZARDOUS SUBSTANCES (40 CFR 302.4):
HYDROGEN SULFIDE: 100 LBS RQ

SARA TITLE 111 SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.30):
HYDROGEN SULFIDE: 500 LBS TPQ

SARA TITLE 111 SECTION 304 EXTREMELY HAZARDOUS SUBSTANCES (40 CFR 355.40):
HYDROGEN SULFIDE: 100 LBS RQ

SARA TITLE 111 SARA SECTIONS 311/312 HAZARDOUS CATEGORIES (40 CFR 370.21):
ACUTE: Yes

CHRONIC: Yes

FIRE: Yes

REACTIVE: No

SUDDEN RELEASE: No

SARA TITLE 111 SECTION 313 (40 CFR 372.65):
HYDROGEN SULFIDE: Administrative stay issued Aug. 22, 1994

OSHA PROCESS SAFETY (29CFR1910.119):
HYDROGEN SULFIDE: 1500 LBS TQ

STATE REGULATIONS:
California Proposition 65: Not regulated.

CANADIAN REGULATIONS:
WHMIS CLASSIFICATION: Not determined.
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EUROPEAN REGULATIONS:
EC CLASSIFICATION (ASSIGNED):

’7\ Carcinogen Category 3 |

EC Classification may be inconsistent with independently-researched data.

DANGER/HAZARD SYMBOL.:

EC RISK AND SAFETY PHRASES:

\ R 40 \ Limited evidence of a carcinogenic effect. |
] S2 ] Keep out of the reach of children. |
\ S 36/37 \ Wear suitable protective clothing and gloves. |

NATIONAL INVENTORY STATUS:
U.S. INVENTORY (TSCA): Listed on inventory.

TSCA 12(b) EXPORT NOTIFICATION: Not listed.

16. OTHER INFORMATION

MSDS SUMMARY OF CHANGES
8. EXPOSURE CONTROLS, PERSONAL PROTECTION

©Copyright 1984-2007 MDL Information Systems, Inc. All rights reserved.

A-81



NW-400, Page 1 of 6

JOHNSON SCREENS

A Weatherford Company
Material Safety Data Sheet

SECTION 1 - CHEMICAL PRODUCT AND COMPANY INFORMATION

Product Name: NW-400
Part Number: Chemical Family: Non-lonic Surface Active Agent

Manufacturer’s Name: Johnson Screens/A Weatherford Company

Address. P.O. Box 64118 — St. Paul, MN 55164

Product/Technical Information Phone Number: 651-636-3900

M edical/Handling Emer gency Phone Number: CHEMTREC 1-800-424-9300
Transportation Emergency Phone Number: CHEMTREC 1-800-424-9300

Issue Date: 12/09/97
Revision Date/Revision Number: 06-06-05 /05

SECTION 2 — COMPOSITION INFORMATION

No constituents of the formulae are listed or considered hazardous under OSHA 29CFR
1910.1200

SECTION 3 - HAZARDS IDENTIFICATION

Appearance & Odor: Slight yellow, clear liquid; sweet odor

Emergency Overview: Based on current data, this product does not meet the regulatory
definition of a hazardous substance. However, good industrial hygiene practices should
be used in handling it.

Fire & Explosion Hazards. Product will burn under fire conditions. Closed containers
may explode (due to the build-up of pressure) when exposed to extreme heat.

Primary Route(s) of Exposure: Skin, eyes, ingestion

Inhalation — Acute Effects. Mists may cause upper respiratory tract irritation

Skin Contact — Acute Effects. Slightly irritating; may cause redness, irritation

Eye Contact — Acute Effects: Slightly irritating; may cause redness, irritation
Ingestion — Acute Effects: Practically non-toxic
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SECTION 4 - FIRST AID MEASURES

Inhalation First Aid: Inhalation is not an expected route of exposure. If respiratory
irritation or distress occurs, remove affected person from area to fresh air and provide
oxygen if breathing is difficult. Give artificial respiration ONLY if breathing has stopped
and give CPR ONLY if there is no breathing and no pulse. Obtain medical attention.

Skin Contact First Aid: Immediately remove clothing from affected area and wash skin
for 15 minutes with flowing water and soap. Clothing should be discarded or washed
before reuse. Obtain medical assistanceif irritation devel ops.

Eye Contact First Aid: Immediately irrigate eyes with flowing water continuously for
15 minutes while holding eyes open. Contacts should be removed before or during
flushing. Obtain medical attention immediately.

Ingestion First Aid: If victim is alert and not convulsing, rinse mouth with water and
give plenty of water to drink. If spontaneous vomiting occurs, have affected person lean
forward with head down to avoid breathing in of vomitus. Rinse mouth again and give
more water to drink. Obtain medical attention.

Medical Conditions Aggravated: Skin contact may aggravate existing skin disease

Note to Physician: All treatments should be based on observed signs and symptoms of
distressin the patient. Consideration should be given to the possibility that overexposure
to materials other than this product may have occurred. Treat symptomatically. No
specific antidote available.

SECTION 5 - FIRE FIGHTING MEASURES

Flash Point/Method: >93° C. (200°F.) / Closed cup

Auto Ignition Temperature: Not known

Upper/Lower Explosion Limits: >93° C. (200°F.)

Extinguishing Media: Recommended (small fires): dry chemical, carbon dioxide;
Recommended (large fires): acohol foam, universal foam, water spray; Not
recommended: water jet (frothing possible).

Fire Fighting Procedures: Firefighters should wear NIOSH/MSHA approved self-
contained breathing apparatus and full protective clothing.

Fire & Explosion Hazards: Product will burn under fire conditions. Closed containers
may explode (due to the build-up of pressure) when exposed to extreme heat.

Hazardous Products of Decomposition and/or Combustion: Oxides of nitrogen,
oxides of sulfur, oxides of carbon (under fire conditions)

NFPA Ratings:
HEALTH FLAMMABILITY REACTIVITY OTHER
1 1 0
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SECTION 6 — ACCIDENTAL RELEASE MEASURES

Wear appropriate protective gear for the situation. Absorb with an inert absorbent.
Sweep up and place in an appropriate closed container. Clean up residual material by
washing area with water. Collect washings for disposal. Do not flush to drain.

All disposal methods must be in compliance with al Federal, State, Local, and Provincial
laws and regulations.  Regulations may vary in different locations. Waste
characterizations and compliance with applicable laws are the responsibility of the waste
generator.

SECTION 7 — HANDLING AND STORAGE

Handling: Avoid breathing vapors and mists. Avoid direct or prolonged contact with
skin and eyes. In cold weather, this product may stratify and freeze. This does not
damage the product. If freezing occurs, thaw and remix before using. Frozen material
may be thawed in awarm room. Avoid localized overheating. Vent drums while heating.
Mix thoroughly to assure homogeneity.

Storage: Store in tightly closed containers. Store in an area that is dry, well ventilated,
away from incompatible materials, and away from ignition sources. Store at 4° to 49° C.
(37°t0 120° F.)

General Comments;

SECTION 8 - PERSONAL PROTECTION/EXPOSURE CONTROL

Respiratory Protection: When respirators are required, select NIOSH/MSHA approved
equipment based on actual or potential airborne concentrations and in accordance with
the appropriate regulatory standards and/or industrial recommendations.

Skin Protection: Skin contact should be minimized through use of gloves and suitable
long-sleeved clothing. Consideration must be given both to durability as well as
permesation resistance.

Eye Protection: Eye and face protection requirements will vary dependent upon work
environment conditions and material handling practices. Appropriate ANSI Z87
approved equipment should be selected for the particular use intended for this material.
Eye contact should be prevented through use of chemical safety glasses with side shields
or splash proof goggles. An emergency eyewash must be readily accessible to the work
area.

Ventilation Protection: When engineering controls are indicated by use conditions or a
potential for excessive exposure exists, the following traditional exposure control
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techniques may be used to effectively minimize employee exposures. general area
dilution/exhaust ventilation.

Other Protection: Personal hygiene is an important work practice exposure control
measure and the following general measures should be taken when working with or
handling this material:
1. Do not store, use, and/or consume foods, beverages, tobacco products, or
cosmetics in areas where this material is stored.
2. Wash hands and face carefully before eating, drinking, or using tobacco, applying
cosmetics, or using the toilet.
3. Wash exposed skin promptly to remove accidental splashes of contact with this
material.

Exposure Limits:
OSHA ACGIH NIOSH SUPPLIER

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

Appearance & Odor: Slight yellow clear liquid, sweet odor

Vapor Pressure: <5.2 mmHg at 0°C. (32°F) Vapor Density (Air=1): Unknown
Boiling Point: >100° C. (212°F.) at 760 mmHg  Melting Point: Unknown

Specific Gravity: 1.13at 25° C (77°F.) Solubility in Water: Soluble
Volatile Percentage: <51 pH: 7.5t0 9.5 at 100 wt/wt%
Flash Point/method: >93°C. (200°F.) /Closed cup Auto Ignition Temp: >93°C
Upper/Lower Explosion Limits: Unknown Other:

SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable under normal handling and storage conditions described in Section 7.
Incompatibilities: Strong oxidizing agents

Polymerization: Will not occur

Decomposition: Oxides of nitrogen, oxides of sulfur, and oxides of carbon
Conditionsto Avoid: Heat, open flame, and spark

SECTION 11 - TOXICOLOGICAL INFORMATION

Inhalation — Acute: No test data found for product
Inhalation — Chronic: No test data found for product
Skin Contact — Acute: Slight irritation, rabbit

Skin Contact — Chronic: Slight irritation, rabbit

Eye Contact — Acute: Slight irritation, rabbit
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Ingestion — Acute: LDso— lethal dose 50% of test species, 13800 mg/kg, rats

Ingestion — Chronic: None available

Carcinogenicity/Mutagenicity: This product does not contain any substances that are
considered by OSHA, NTP, IARC, or ACGIH to be “probable” or suspected” human
carcinogens.

Reproductive Effects: None available

Neurotoxicity: None available

Other Effects:

Target Organs. None

SECTION 12 — ECOLOGICAL INFORMATION

No data found for product.

SECTION 13 — DISPOSAL CONSIDERATIONS

Material that cannot be used or chemically reprocessed and empty containers should be
disposed of in accordance with all applicable regulations. Product containers should be
thoroughly emptied before disposal. Generators of waste material are required to
evaluate all waste for compliance with RCRA and any local disposal procedures and
regulations. NOTE: State and local regulations may be more stringent than federal
regulations.

EPA Hazardous Waste - NO

SECTION 14 — TRANSPORTATION INFORMATION

DOT Shipping Description: Not regulated as a hazardous material by the U.S.
Department of Transportation (DOT) 49CFR 172.101 Hazardous Materials Table.

SECTION 15 - REGULATORY INFORMATION

NSF Certified for usein well cleaning and pipe line cleaning.

SARA/Title 11l Hazard Classes;

Fire Hazard -No
Reactive Hazard - No
Release of Pressure - No
Acute Health Hazard - No

Chronic Health Hazard -No
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TSCA Inventory Status. All functional components of this product are listed on the
TSCA Inventory

All components are listed under DSL (Canada)

California Proposition 65: This product does not contain any chemicals currently on the
Californialist of known carcinogens and reproductive toxins.

SECTION 16 — OTHER INFORMATION

Disclaimer: The information contained herein is based on data considered accurate.
However, no warranty is expressed or implied regarding the accuracy of this data or the
results to be obtained from the user thereof. It isthe buyer’s responsibility to ensure that
its activities comply with federal, state, provincial and local laws.
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JOHNSON SCREENS

A Weatherford Company
Material Safety Data Sheet

SECTION 1 - CHEMICAL PRODUCT AND COMPANY INFORMATION

Product Name: NW-310
Part Number: Chemical Family: Polymeric acid solution to enhance
acid cleaning activity

Manufacturer’s Name: Johnson Screens /A Weatherford Company

Address: P.O. Box 64118 — St. Paul, MN 55164

Product/Technical Information Phone Number: 651-636-3900
Medical/Handling Emergency Phone Number: CHEMTREC 1-800-424-9300
Transportation Emergency Phone Number: CHEMTREC 1-800-424-9300

Issue Date: 06-01-97
Revision Date/Revision Number: 06-06-05 /04

SECTION 2 — COMPOSITION INFORMATION

No constituents of the formulae are listed or considered hazardous under OSHA 29CFR
1910.1200

All components are listed under TSCA

SECTION 3 - HAZARDS IDENTIFICATION

Appearance & Odor: Clear yellow liquid

Emergency Overview: Product is a mild acid — handle with caution

Fire & Explosion Hazards: Contact with metals may produce flammable hydrogen gas

Primary Route(s) of Exposure: Skin, eyes, and inhalation

Inhalation — Acute Effects: Irritation or corrosion of mucous membranes with upper
and lower respiratory irritation

Skin Contact — Acute Effects: Skin discomfort or rash

Eye Contact — Acute Effects: Irritation, tearing, or blurring of vision

Ingestion — Acute Effects: Diarrhea
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SECTION 4 - FIRST AID MEASURES

Inhalation First Aid: Remove affected person from area to fresh air and provide oxygen
if breathing is difficult. Give artificial respiration ONLY if breathing has stopped and
give CPR ONLY if there is no breathing and no pulse. Obtain medical attention.

Skin Contact First Aid: Immediately remove clothing from affected area and wash skin
for 15 minutes with flowing water and soap. Clothing should be discarded or washed
before reuse. Obtain medical assistance if irritation develops.

Eye Contact First Aid: Immediately irrigate eyes with flowing water continuously for
15 minutes while holding eyes open. Contacts should be removed before or during
flushing. Obtain medical attention immediately.

Ingestion First Aid: If victim is alert and not convulsing, rinse mouth with water and
give plenty of water to drink. If spontaneous vomiting occurs, have affected person lean
forward with head down to avoid breathing in of vomitus. Rinse mouth again and give
more water to drink. Obtain medical attention.

Medical Conditions Aggravated: None known

Note to Physician: Product has some surfactant qualities that may result in a laxative
effect in cases of ingestion.

SECTION 5 - FIRE FIGHTING MEASURES

Flash Point/Method: None

Auto Ignition Temperature: N/D

Upper/Lower Explosion Limits: N/A

Extinguishing Media: That which is appropriate for surrounding fire

Fire Fighting Procedures: Wear self-contained breathing apparatus. Carbon monoxide,
carbon dioxide, phosphorus oxides (extremely small) may be released in a fire.

Fire & Explosion Hazards: High heat fires could result in excessive carbon monoxide
release.

Hazardous Products of Decomposition and/or Combustion: Carbon monoxide,
carbon dioxide, and phosphorus oxides.

NFPA Ratings:
HEALTH FLAMMABILITY REACTIVITY OTHER
1 0 1 None
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SECTION 6 — ACCIDENTAL RELEASE MEASURES

Neutralize spills with lime or soda ash. Flush spill area with plenty of water. Keep
spectators away. Treat as an acid material. Contain spill with inert material (e.g. sand,
earth, absorbable material). Transfer diking material to suitable container for recovery or
disposal. Material may be diluted and rinsed down a sanitary sewer system to a
municipal wastewater plant. If quantities in excess of 500 gallons are rinsed to a sewer,
the district should be notified of possible pH upset to the wastewater plant.

All disposal methods must be in compliance with all Federal, State, Local and Provincial
laws and regulations.  Regulations may vary in different locations.  Waste
characterizations and compliance with applicable laws are the responsibility solely of the
waste generator.

SECTION 7 — HANDLING AND STORAGE

Handling: Minimize skin contact. Wash with soap and water before eating, drinking,
smoking, or using toilet facilities.

Storage: Keep in well ventilated area. Keep package tightly closed. Store above 32°
F. (0° C.) Product should not be stored with or near strong caustic or oxidizing agents.

General Comments: None

SECTION 8 — PERSONAL PROTECTION / EXPOSURE CONTROL

Respiratory Protection: None required for normal use

Skin Protection: Neoprene gloves or approved chemical protective gloves suitable for
use in acid material

Eye Protection: Chemical splash goggles (ANSI Z871) or approved equivalent
Ventilation Protection: Standard plant ventilation should be sufficient

Other Protection: Safety showers, with quick opening valves which stay open, and eye
wash fountains, or other means of washing the eyes with a gentle flow of cool to tepid tap
water, should be readily available in all areas where this material is handled or stored.
Water should be supplied through insulated and heat-traced lines to prevent freeze-ups in
cold weather.

Exposure Limits:
OSHA ACGIH NIOSH SUPPLIER
None None None AEL=20mg/m® - 8&12 hrs TWA
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SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

Appearance & Odor: Clear yellow liquid

Vapor Pressure: Vapor is water Vapor Density: 1.0 (vapor is water)
Boiling Point: 250° F. Melting Point: N/A

Specific Gravity: 1.19 Solubilty in Water: Complete
Volatile Percentage: 34% pH: 2.3

Flash Point/method: Will not flash Auto Ignition Temperature: N/D

Upper/Lower Explosion Limits: N/A Other:

SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable
Incompatibilities: Metals, oxidizing agents such as nitric acid, cyanide, sulfides
Polymerization: No
Decomposition: Carbon monoxide, carbon dioxide, phosphorus oxides (extremely
small)
Conditions to Avoid: Contact with strong oxidizing chemicals such as calcium
hypochlorite

SECTION 11 - TOXICOLOGICAL INFORMATION

Inhalation — Acute: 4 hrs. LCs (rats) — 14 mg/L

Inhalation — Chronic: Not established

Skin Contact — Acute: Dermal LDsy Rabbits > 3000 mg/kg

Skin Contact — Chronic: Skin irritation Rabbits (Draize Score 1.6 /8)

Eye Contact — Acute: Minimal Rabbits (Draize score 2.7 / 110)

Ingestion — Acute: Oral LDs, (Rats) > 5000 mg/kg

Ingestion — Chronic: 600 mg/kg (90 day study dogs) produced some kidney function
changes *

Carcinogenicity/Mutagenicity: None

Reproductive Effects: None known

Neurotoxicity: None

Other Effects: Some calcium loss in long term feeding studies (Dogs) *

Target Organs: Kidneys, Bones

SECTION 12 — ECOLOGICAL INFORMATION

Biodegradability:
BOD (5) 1.0% solution 7950 mg O,/L
BOD (5) 0.1% solution 725 mg O,/L
Total Organic Carbon 2.2%
Non-bioaccumulating

Fish toxicity: Bluegill (24 — 48 hrs) LCso = 186 mg/L

Biological safe concentration is 56 mg/L

At 310 mg/L there was 90% mortality in 24 — 48 hrs

At 36 mg/L pH 5.4 there was 100% survival over 48 hrs
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SECTION 13 — DISPOSAL CONSIDERATIONS

Comply with Federal, State, and local regulations. If approved, may be neutralized and
flushed to wastewater treatment plant. Product is biodegradable, no discharge limitations
are required.

Material that cannot be used or chemically reprocessed and empty containers should be
disposed of in accordance with all applicable regulations. Product containers should be
thoroughly emptied before disposal. Generators of waste material are required to
evaluate all waste for compliance with RCRA and any local disposal procedures and
regulations. NOTE: State and local regulations may be more stringent than federal
regulations.

SECTION 14 — TRANSPORTATION INFORMATION

DOT Shipping Description: Not regulated as a hazardous material by the US Dept. of
Transportation (DOT) 49CFR 172.101 Hazardous Materials Table

SECTION 15 - REGULATORY INFORMATION

NSF Certified for use in well cleaning, pipe line cleaning, and filter cleaning.

RCRA Status: Not a hazardous waste under RCRA 40 CFR 261. No reportable
quantities.

SARA/TITLE HI-CERCLA List: This product does not contain a “CERCLA” listed
hazardous substance for emergency release notification under Sec. 304 (40CFR 302).

SARA/TITLE I1I-Toxic Chemicals List: This product does no contain a toxic chemical
for routine annual “Toxic Chemical Release Reporting” under Sec. 313 (40CFR 372).

TSCA Inventory Status: Chemical components listed on TSCA Inventory.

California Proposition 65: This product does not contain any chemicals currently on the
California list of known carcinogens and reproductive toxins.

SECTION 16 — OTHER INFORMATION

Disclaimer: The information contained herein is based on data considered accurate.
However, no warranty is expressed or implied regarding the accuracy of this data or the
results to be obtained from the user thereof. It is the buyer’s responsibility to ensure that
its activities comply with federal, state, provincial and local laws.
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JOHNSON SCREENS

A Weatherford Company
Material Safety Data Sheet

SECTION 1 - CHEMICAL PRODUCT AND COMPANY INFORMATION

Product Name: NW-220
Part Number: Chemical Family: Aqueous solution of polyelectrolytes

Manufacturer’s Name: Johnson Screens /A Weatherford Company

Address: P.O. Box 64118 — St. Paul, MN 55164

Product/Technical Information Phone Number: 651-636-3900
Medical/Handling Emergency Phone Number: CHEMTREC 1-800-424-9300
Transportation Emergency Phone Number: CHEMTREC 1-800-424-9300

Issue Date: 12/09/97
Revision Date/Revision Number: 06/06/05 /05

SECTION 2 — COMPOSITION INFORMATION

No constituents of the formulae are listed or considered hazardous under 29CFR
1910.1200

All components are listed under TSCA

SECTION 3 - HAZARDS IDENTIFICATION

Appearance & Odor: Clear amber liquid

Emergency Overview: In general, product is non-hazardous to a persons health
Fire & Explosion Hazards: Should not be stored with oxidizing agents
Primary Route(s) of Exposure: Skin, eyes, and ingestion

Inhalation — Acute Effects: Does not apply

Skin Contact — Acute Effects: Does not usually cause skin irritation

Eye Contact — Acute Effects: May cause eye irritation

Ingestion — Acute Effects: May cause nausea and vomiting
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SECTION 4 - FIRST AID MEASURES

Inhalation First Aid: Remove affected person from area to fresh air and provide oxygen
if breathing is difficult. Give artificial respiration ONLY if breathing has stopped and
give CPR ONLY if there is no breathing and no pulse. Obtain medical attention.

Skin Contact First Aid: Immediately remove clothing from affected area and wash skin
for 15 minutes with flowing water and soap. Clothing should be discarded or washed
before reuse. Obtain medical assistance if irritation develops.

Eye Contact First Aid: Immediately irrigate eyes with flowing water continuously for
15 minutes while holding eyes open. Contacts should be removed before or during
flushing. Obtain medical attention immediately.

Ingestion First Aid: If victim is alert and not convulsing, rinse mouth with water and
give plenty of water to drink. If spontaneous vomiting occurs, have affected person lean
forward with head down to avoid breathing in of vomitus. Rinse mouth again and give
more water to drink. Obtain medical attention.

Medical Conditions Aggravated: None known

Note to Physician: Product is not known to interfere with any organ functions

SECTION 5 - FIRE FIGHTING MEASURES

Flash Point/Method: None

Auto Ignition Temperature: Unknown

Upper/Lower Explosion Limits: None

Extinguishing Media: That which is appropriate for surrounding fire

Fire Fighting Procedures: Wear self-contained breathing apparatus. Carbon monoxide
and/or carbon dioxide may be released in a fire.

Fire & Explosion Hazards: None

Hazardous Products of Decomposition and/or Combustion: Carbon monoxide,
carbon dioxide

NFPA Ratings:
HEALTH FLAMMABILITY REACTIVITY OTHER
1 0 0 None
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SECTION 6 — ACCIDENTAL RELEASE MEASURES

Keep spectators away. Product is a neutral material not considered hazardous. Contain
spill with inert material (eg. sand, earth, absorbable material). Transfer diking material to
suitable container for recovery or disposal. Material may be diluted and rinsed down a
sanitary sewer system to a municipal wastewater plant. No expected overload of plant
facility or upset of pH is expected in quantities less than 1,000 gallons.

All disposal methods must be in compliance with all Federal, State, Local, and Provincial
laws and regulations.  Regulations may vary in different locations.  Waste
characterizations and compliance with applicable laws are the responsibility solely of the
waste generator.

SECTION 7 — HANDLING AND STORAGE

Handling: The product is not considered dangerous and requires no special handling
Storage: Avoid contact with strong acids or alkaline-based products

General Comments: None

SECTION 8 — PERSONAL PROTECTION/EXPOSURE CONTROL

Respiratory Protection:  Protection meeting OSHA 1910.134 and ANSI Z88.2
requirements should be followed whenever workplace conditions warrant a respirator’s
use.

Skin Protection: Wear neoprene gloves or approved chemical protective gloves for use
in acid material

Eye Protection: Wear chemical splash goggles (ANSI Z781) or approved equivalent
Ventilation Protection: No special equipment

Other Protection: Safety showers, with quick opening valves which stay open, and eye
wash fountains, or other means of washing the eyes with a gentle flow of cool to tepid tap
water should be readily available in all areas where this material is handled or stored.
Water should be supplied through insulated and heat-traced lines to prevent freeze-ups in
cold weather.

Exposure Limits:
OSHA ACGIH NIOSH SUPPLIER
None None None None



NW-220, Page 4 of 5

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

Appearance & Odor: Clear amber liquid

Vapor Pressure: Vapor is water Vapor Density: 1.0 (Vapor is water)
Boiling Point: 243°F. Melting Point: N/A

Specific Gravity: 1.27 Solubilty in Water: Complete
Volatile Percentage: 34% pH: 7.0

Flash Point/method: None Auto Ignition Temperature: Unknown

Upper/Lower Explosion Limits: None  Other:

SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable
Incompatibilities: Oxidizing agents such as nitric acid, cyanide, sulfides

Polymerization: No
Decomposition: Carbon monoxide, carbon dioxide
Conditions to Avoid: Contact with oxidizing agents

SECTION 11 - TOXICOLOGICAL INFORMATION

Inhalation — Acute: N/D

Inhalation — Chronic: N/D

Skin Contact — Acute: Dermal LDsy Rabbits > 3000 mg/kg

Skin Contact — Chronic: Skin irritation rabbits (Draize score 1.6/8)
Eye Contact — Acute: Minimal Rabbits (Draize score 2.7/110)
Ingestion — Acute: Oral LDs, (Rats) 15,000 mg/kg

Ingestion — Chronic: N/D

Carcinogenicity/Mutagenicity: None /Ames Test was negative
Reproductive Effects: None known

Neurotoxicity: None

Other Effects: No observable affects in long term feeding studies
Target Organs: None

SECTION 12 — ECOLOGICAL INFORMATION

Fish toxicity is extremely limited: Bluegill, LCso96H: > 5000 ppm. Rainbow Trout LCs
96H: > 5000 ppm. Invertebrate Toxicity: Daphnia Magna, I1Csp 48H: > 2000 ppm and
Brown Shrimp, LCso 96H: > 20,000 ppm.
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SECTION 13 — DISPOSAL CONSIDERATIONS

Product is biodegradable, no discharge limitations are required.

Material that cannot be used or chemically reprocessed and empty containers should be
disposed of in accordance with all applicable regulations. Product containers should be
thoroughly emptied before disposal. Generators of waste material are required to
evaluate all waste for compliance with RCRA and any local disposal procedures and
regulations. NOTE: State and local regulations may be more stringent than federal
regulations.

SECTION 14 — TRANSPORTATION INFORMATION

DOT Shipping Description: Not regulated as a hazardous material by the U.S.
Department of Transportation (DOT) 49CFR 172.101 Hazardous Materials Table

SECTION 15 - REGULATORY INFORMATION

NSF certified for use in well development and rehabilitation.

RCRA Status: Not a hazardous waste under RCRA 40CFR 261. No reportable
quantities.

SARA/TITLE Il — CERCLA List: This product does not contain a “CERCLA” listed
hazardous substance for emergency release notification under Sec. 304 (40CFR 302).

SARA/TITLE Il — Toxic Chemicals List: This product does not contain a toxic
chemical for routine annual (Toxic Chemical Release Reporting” under Sec. 313 (40CFR
372).

TSCA Inventory Status: Chemical components listed on TSCA Inventory.

California Proposition 65: This product does not contain any chemicals currently on the
California list of known carcinogens and reproductive toxins.

SECTION 16 — OTHER INFORMATION

Disclaimer: The information contained herein is based on data considered accurate.
However, no warranty is expressed or implied regarding the accuracy of this data or the
results to be obtained from the user thereof. It is the buyer’s responsibility to ensure that
its activities comply with federal, state, provincial and local laws.
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JOHNSON SCREENS

A Weatherford Company
Material Safety Data Sheet

SECTION 1 - CHEMICAL PRODUCT AND COMPANY INFORMATION

Product Name: NW-120
Part Number: Chemical Family: Inorganic acid

Manufacturer’s Name: Johnson Screens / A Weatherford Company

Address: P.O. Box 64118 — St. Paul, MN 55164

Product/Technical Information Phone Number: 651-636-3900
Medical/Handling Emergency Phone Number: CHEMTREC 1-800-424-9300
Transportation Emergency Phone Number: CHEMTREC 1-800-424-9300

Issue Date: 06-06-03
Revision Date/Revision Number: 06-06-05 /01

SECTION 2 — COMPOSITION INFORMATION

% by Weight
Phosphoric Acid 65— 80 Food Grade
Orthophosphoric Acid
(CAS # 7664-38-2)

SECTION 3 - HAZARDS IDENTIFICATION

Appearance & Odor: Colorless to lightly colored liquid; nil odor

Emergency Overview: Overexposure may aggravate disorders of the skin / respiratory
system

Fire & Explosion Hazards: None currently known

Primary Route(s) of Exposure: Skin, eyes, digestive tract, respiratory system
Inhalation — Acute Effects: May cause irritation / coughing

Skin Contact — Acute Effects: May cause severe irritation; prolonged or repeated skin
contact may cause burns, irreversible damage

Eye Contact — Acute Effects: May cause severe irritation / burns; prolonged or repeated
eye contact may cause irreversible damage or blindness

Ingestion — Acute Effects: May cause irritation, burns, pain, nausea, vomiting, shock
symptoms (rapid pulse, sweating, collapse)
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SECTION 4 - FIRST AID MEASURES

Inhalation First Aid: Remove affected person from area to fresh air and provide oxygen
if breathing is difficult. Give artificial respiration ONLY if breathing has stopped and
give CPR ONLY if there is no breathing and no pulse. Obtain medical attention.

Skin Contact First Aid: Immediately remove clothing from affected area and wash skin
for 15 minutes with flowing water and soap. Clothing should be discarded or washed
before reuse. Obtain medical assistance if irritation develops.

Eye Contact First Aid: Immediately irrigate eyes with flowing water continuously for
15 minutes while holding eyes open. Contacts should be removed before or during
flushing. Obtain medical attention immediately.

Ingestion First Aid: If victim is alert and not convulsing, rinse mouth with water and
give plenty of water to drink. If spontaneous vomiting occurs, have affected person lean
forward with head down to avoid breathing in of vomitus. Rinse mouth again and give
more water to drink. Obtain medical attention.

Medical Conditions Aggravated: Persons with pre-existing skin disorders or eye
problems, or impaired respiratory function may be more susceptible to the effects of the
substance.

Note to Physician: May give oxygen if breathing difficulty following exposure.
Observe for possible delayed reactions.

SECTION 5 - FIRE FIGHTING MEASURES

Flash Point/Method: N/A
Auto Ignition Temperature:
Upper/Lower Explosion Limits: Not determined
Extinguishing Media: Chemical type foam, CO, (Carbon Dioxide), dry chemical, water
fog
Fire Fighting Procedures: Not considered a fire hazard
Fire & Explosion Hazards: Is not flammable, however the following can occur during
a fire: phosphorus oxides and/or phosphine from thermal decomposition and hydrogen
from reactive metals.
Hazardous Products of Decomposition and/or Combustion: Oxides of phosphorus
NFPA Ratings:

HEALTH FLAMMABILITY REACTIVITY OTHER

3 0 0

0 = Insignificant 1 = Slight 2 = Moderate 3 = High 4 = Extreme
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SECTION 6 — ACCIDENTAL RELEASE MEASURES

Small spill: neutralize acid spill with alkali such as soda ash, sodium bicarbonate,
limestone or lime. Absorb material with an inert material such as sand, vermiculite,
diatomaceous earth or other absorbent material and place in chemical waste container to
be disposed at an appropriate waste disposal facility according to current applicable laws
and regulations and product characteristics at time of disposal. Adequate ventilation is
required for soda ash due to the release of carbon dioxide gas. No smoking in spill area.

Large spill: contain with dikes and transfer the material to appropriate containers for
reclamation or disposal. Absorb remaining spill with an inert material such as sand,
vermiculite or other absorbent material and place in chemical waste container to be
disposed at an appropriate waste disposal facility according to current applicable laws
and regulations and product characteristics at time of disposal. Neutralize residue with
alkali such as soda ash, sodium bicarbonate, limestone or lime. Adequate ventilation is
required for soda ash due to the release of carbon dioxide gas. No smoking in spill area.

Release Notes: If spill could potentially enter any waterway, including intermittent dry
creeks, contact the local authorities. If in the U.S., contact the US COAST GUARD
NATIONAL RESPONSE CENTER toll free number 800-424-8802. In case of accident
or road spill notify: CHEMTREC in USA at 800-424-9300; CANUTEC in Canada at
613-996-6666; CHEMTREC in other countries at (International code)+1-703-527-3887.

Comments: See Section 13 for disposal information and Section 15 for regulatory
requirements. Large and small spills may have a broad definition depending on the user’s
handling system. Therefore, the spill category must be defined at the point of release by
technically qualified personnel.

SECTION 7 — HANDLING AND STORAGE

Handling: For industrial use only. Heat is generated upon dilution with water. When
diluting, add product slowly to water with agitation. Never add water to the acid as severe
splashing and reactivity will result. Always add acid to water. ATTENTION: This
container hazardous when emptied. Since emptied container contains product residues
(vapor or liquid), all labeled hazard precautions must be observed.

Storage: Keep container closed when not in use. Keep out of reach of children.

General Comments: Wear protective equipment when handling. Use only with
adequate ventilation. Wash thoroughly after handling. Do not breathe vapor, mist, or
dust. Do not get in eyes, on skin, or clothing. Do not swallow.
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SECTION 8 - PERSONAL PROTECTION/EXPOSURE CONTROL

Respiratory Protection: If exposure limits are exceeded, or if exposure may occur, use
a NIOSH/MSHA respirator approved for your conditions of exposure. Refer to the most
recent NIOSH publications concerning chemical hazards, or consult your safety
equipment supplier. Respiratory protection programs must be in compliance with OSHA
requirements in 29 CFR 1910.134. For emergencies, a NIOSH/MSHA approved positive
pressure breathing apparatus should be readily available.

Skin Protection: Acid proof gloves; clean, body covering clothing; rubber apron; rubber
boots

Eye Protection: Chemical goggles or faceshield (ANSI Z87.1 or approved equivalent).
Always wear eye protection when working with chemicals. Do not wear contact lenses
when working with chemicals.

Ventilation Protection: Adequate ventilation is required to minimize exposure or to
maintain exposure levels below OSHA/ACGIH requirements. Mechanical general
ventilation is usually adequate. Local mechanical ventilation may be required.

Other Protection: Safety shower, eye wash fountain, and washing facilities should be
readily available. In case of emergency or when dusting, misting, or splashing may
occur, wear respiratory protection, eye protection, gloves, helmet, boots, and complete
protective body covering.

Exposure Limits:

OSHA ACGIH NIOSH SUPPLIER
TWA/TLV (ppm) TWA/TLV (ppm)
0.25 0.25

SECTION 9 — PHYSICAL AND CHEMICAL PROPERTIES

Appearance & Odor: Colorless to lightly colored liquid, no odor

Vapor Pressure: 5.700 @ 68° F. Vapor Density (Air=1): Not determined
Boiling Point: 275°F. Melting Point: -17.5° C (75% HsPO,)
Specific Gravity: 1.5850 @ 60° F. Solubility in Water: Complete

Volatile Percentage: Not determined pH: aqueous approx. 1.000 to 2.000
Flash Point/method: N/A Auto Ignition Temperature: None

Upper/Lower Explosion Limits: Not determined
Other:
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SECTION 10 - STABILITY AND REACTIVITY

Stability: Stable under normal conditions of storage and use

Incompatibilities: Inorganic bases, metals/metal blends; contact with some metals can
generate explosive hydrogen gas

Polymerization: Will not occur

Decomposition: Oxides of phosphorus and/or phosphine from thermal decomposition
and hydrogen gas from reaction with metals

Conditions to Avoid: High temperature

SECTION 11 - TOXICOLOGICAL INFORMATION

Inhalation — Acute: LCs (guinea pig, mouse, rat, rabbit): 61-1,689 mg/m?
Inhalation — Chronic:

Skin Contact — Acute: LDs (rabbit): >1,260 to > 3,160 mg/kg

Skin Contact — Chronic:

Eye Contact — Acute:

Ingestion — Acute: LDs (rat): 1,530 mg/kg

Ingestion — Chronic:

Carcinogenicity/Mutagenicity: No components present in excess of 0.1% by weight are
listed as carcinogens by IARC, NTP, or OSHA

Reproductive Effects: 375 mg/kg bw did not affect offspring growth in rats
Neurotoxicity: None known

Other Effects: In vitro bacterial genetic toxicity negative

Target Organs: Overexposure may cause damage to all body tissues

SECTION 12 — ECOLOGICAL INFORMATION

Ecotoxicity: acute toxicity to fish: 96 hour LCsp: 3.0 — 3.5 mg/L
Acute toxicity to Daphnia: survival rate depends on pH

Environmental Fate: phosphoric acid undergoes ionic dissociation in water.
Toxicity: Moderately toxic to aquatic organisms as defined by USEPA

Degradation Products: while acidity of this material is readily reduced in natural waters,
the resulting phosphate may persist indefinitely or incorporate into biological systems.

SECTION 13 — DISPOSAL CONSIDERATIONS

Material that cannot be used or chemically reprocessed and empty containers should be
disposed of in accordance with all applicable regulations. Product containers should be
thoroughly emptied before disposal. Generators of waste material are required to
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evaluate all waste for compliance with RCRA and any local disposal procedures and
regulations. NOTE: State and local regulations may be more stringent than federal
regulations.

SECTION 14 — TRANSPORTATION INFORMATION

DOT Shipping Description:

Proper Shipping Name: Phosphoric Acid
Hazard Class: 8, UN1805, PG Il
Label Requirements: CORROSIVE
Reportable Quantity: ~ None

European Transportation: ADR/RID Hazard Classification: 8 ADR/RID Item
Number: 17°C
U.S. Custom Harmonization Number: 2809.20.00.30

SECTION 15 - REGULATORY INFORMATION

SARA Hazard Category: This product has been reviewed according to the EPA Hazard
Categories promulgated under Section 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title IllI) and is considered, under applicable
definitions, to meet the following categories:

Fire: No  Pressure Generating: No  Reactivity: No  Acute: Yes  Chronic: No

40 CFR Part 355 — Extremely Hazardous Substances: None
40 CFR Part 370 — Hazardous Chemical Reporting: Applicable

TSCA Inventory Status: Chemical components listed on TSCA Inventory
SARA Title I1I: This product contains the following substances to the reporting

requirements of Title 11l (EPCRA) of the Superfund Amendments and Reauthorization
Act of 1986 and 40 CFR Part 372:

Chemical CASNo. | % by Wt. | CERCLARQ SARA (1986) Reporting
(Ibs) 311 312 313
Phosphoric Acid 7664-38-2 65— 80 5,000 Yes Yes No

CERCLA/Superfund, 40 CFR Parts 117, 302: If this product contains components
subject to substances designated as CERCLA Reportable Quantity (RQ) Substances, it
will be designated in the above table with the RQ value in pounds. If there is a release of
RQ Substance to the environment, notification to the National Response Center,
Washington, D.C. (1-800-424-8802) is required.
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SECTION 16 — OTHER INFORMATION

Disclaimer: The information contained herein is based on data considered accurate.
However, no warranty is expressed or implied regarding the accuracy of this data or the
results to be obtained from the user thereof. It is the buyer’s responsibility to ensure that
its activities comply with federal, state, provincial and local laws.
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BRE NNTAG Al NFPA 704 DESIGNATION
T HAZARD RATING Health
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'PRODUT IDENTIFIER: Hydrochloric Acid, 20 Be, All Grades {Murlatie Acid)

GENERAL USE; Used in the production of chioridas; pickiing and ¢leaning of metal produets; as a catalyst and olvant
in organic aynthesas; and removing scale from bollers and heat exchange equipmant.

PRODUCT DESCRIPTION:  An inorganic acid solution, Synenyms fnclude Chlorohydric acid, Hydrochlorids, Hydrogen Chloride,
Hygrachtoric Acld and spirits of salt. -

INFDRMAFION PROVIDED BY:  Branntag Pacific, Inc, R e LT e 0 L
5700 N.W, Fsant Averuo HEMERCENGHIRHON '
Portland, OR 87210 BRENNTAG: 503-6898-7055
CHEMTREC: 500:424-9300
ForM3DS call:  PHONE: §03-242-0200 : CANUTEG: 613-956-0068
"’:I ;“Ejﬁ@fé}:&?h HON, t.!lll: H :. L .. ; ‘ N i) I i : ,‘-'- . .~_'.-: !Ill: L ! :]'r; ::' i {H .

AGGIH . OSHA

COMPONENT CAS# QSHAHAZARD ... WI% _TL¥gws  STEL PELawa_ STEL
Hydrochloric Acld 7847-01-0 Comgslve; Lung toxn ' 314 None Nane None Nane
' Minimum
Calling: Cailing:
2 ppm 9 ppm

! NDA = Mo Dot Avalidble N/A @ Net Applizable

Al
B i b .l l':'“’hl.i"- H i i i fi 0! 5 ufil X
EMERGENCY A clear, colorless liquid having a strong, sharp, acidic odor, The vapors, mists and liquld may ‘cause severs
OVERVIEW: irritation or bums lo the eyes, ekin and raspiratory tract. inhalation of high vapor or mist cancantrations can

. caust permanant lung demage. The NIOSH LD.L.H. for Hydrogen Chloride |s: 50 ppm.

POTENTIAL HEALTH EFFECTS

INHALATION: Inhalation of vapors or mists can tause aevera [nitatlon or burng to the mose, mouth, throat, mucous
: membranas and lungs. Symploms of exXposure may Inchude snaazing, coughing, choking, chest pain,
shotthass of breath and impaitment of lung function. tnhalation of high vepor or mist conceéntrations can

caugs permanent lung damage. :

EYE CONTACT:  Exposure to the vapors, mists or fiquid may cause severs eye lrfitalion or bums. Symptoms of exposure may
Include tearing, radnass, swelling, paln and possible mucous discharge. Direct contact with the fiquid can be
cormrosive to the eye and ¢an cause comeal damaga with Impalrment of vision, unlass promptly freated.

SKIN CONTACT:  Exposure io tha mists or liquid may cause ssvere skin iritation or bumé. Symptoms of exposure may Include
redness, swelling, discomfert of pain and possible scab formation. Proionged skin oxposura may cause
destruction of tha dermis with Impaimment af the skin, at slte of contact, fo regonarate. No published data
indicates thia malarial {s absorbed through the skin. '

INGESTION: ingestion can cause savere Imitation and/or bumns to the &ntire gastrointestinal tract, inc!udlné the stomach
and intostines, characterzed by nausaa, vomiling, diawhes, abdominal pain, bleeding and/er tssue
ulcaration.

GHRONIG: Repoatad inhalalion exposure abtve the ACGIM-TLY or OSHA-PEL mey cauxo chrofic bronehlis,

impalment of lung function and possibla pamanent lung damage. Otherwise, the chronic exposurs cffects
are expacted to be the same ag for acita exposure. ) )
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PRODUCT IDENTIFER:  Hydrochiorle Acid. 20° Ba, All Grades page 2 of &
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INHALATION: ¥ Inhaled, immadiztely meve ta frech air. f not breathing, give artificial resplration. D

method i victim Ingested or inhaled the substance; use the'iolger Nielsen method {(back pressure-atm it or
proper raspiratory davica. If braathing is difficult, give oxygen. Call a physiclan.

EYE CONTACT;  In casa of contact, Immediately flush eyes with planty of clean running water for at least 15 minutes, lifing the
upper and lowsr lids occasionally. Remave contact iensaes, if worn, Get madical attention immadiately.

SKIN GONTACT:  (n casa of contact, Immediately Rush skin with plenty of cloan running watar for at least 15 rinutes, while removing -
contaminated dlothing and shoes, If bum o irritation occurs, call a physician.

INGESTION: If awallowad, DO NOT induea vomiting, Get medical ettention Immediately. {fvictim is fully aongcious, glve plenty
of water to dink, Never give anything by mouth to an unconsclous paraon.

NGTE TO PHYSICIANS: The hazard associated with this metorial i ls comasivity to the eyes, skin and mucous membranes.
: inhalation exposure above tha ACGIH/OSHA Cailing levels: may demage ihe lunge and, et high
concentrations, severe breathing difficuitles may occur, which may be delayed in onget and may be due
to pulmonary edema (fuid in the Jung), laryngeal edema or spasm.
If ingested, consideration should he glvan to careful endoscopy as stomach or esophageal burns,
parforaﬂorés of stricturas may occur. Careful gastric lavage wih ah endotrachesl! tuba in place should be
cansidered.

Troat expesurs symptomaticalty,

2 Ii:""-}.l i pAr g

SRRIRE RIGHNGIME

Flashpoint and Mathod:

Elammab)= Limita {In alr, % by voluma) lL.ewer: Nat applicable Uppor: Notapplicable

Autoighition Tomperature: Not applicable

GENERAL HAZARD: This material s not combustible but will genaiate flammable / explosive Hydrogsh gas on contact with many
metals. The Uniform Flrs Coda health hazard classification for this meterial is: Cotrosive (Acidic). Ditute

solutions of -this material may also ba corosive. Thie material may produce hezardous vapors and
hazardous decompositton products,

LI bl
i
i

FIRE FIGHTING INSTRUCTIONS: EXTINGUISHING METIA: Weler, fyam, CO; of dry chamicals,
Use a water spray or fog t cool tha contalners exposed to the heat of a fire.

FIRE FIGHTING EQUIPMENT: Fite fighters should wear full protective equipment, Including self-contelned breathing
apparatts.

T

HAZARDOUS COMEUSTION PRODUCTS: Whan heated to dryness and decomposition, it emits vary toxie Hydrathloric Actd
vapors and chlorde fumes,
CEIBENTALE

LAND SPILL:  YVearing recomman ed proteciive equipmert and clothing, dike the spill and pick up the bulk of liguld using pumps
or a vacuurm truck, ar.absorb the liquid In sand or a commercial absorbent. Place in approved containers for
recovary, dispasal, or satellte accumulation. Neutraize the acidily, of lhe remaining liquid, using soda agh, lime, or
other agent approptiate for neutralizing acidic iquids. Flush the splil area with water; cotlact the rinaates for disposal
or Sewer, as appraptiaio.

Inhatation Hazard: when an Inhaletion hazardis indicated, use cleaning mathods that do not gencrate duat,
aerosols, fumes, vapors or mists. Reupifatary equipment s required during the clean-up of the spill,

WATER SPILL: Waear recommendad phmciive aquipmant and clathing If centact with hazardous material cany occur, Siop of
divert watar flow, DIk contaminated water and remave: for disposal andfor traatment. As approptiate, nofify all
downsiheam users of possible contamination.
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PRODUCT IDENTIFIER:  Hydrochloric Acid. 20° Be. All Grades pago 3 of 6

X B bithin NI

5TORAGE PRESSURE: Ambiant

GENERAL: Stora in a cool, dry, well-ventilated area away from incompatible maserals and products. Do not store in dirsct
sunlight. Do not get this material in eyas, an skin or on clothing. Wasr racommended personnel protaciive equipment
when handling this matsral. Do not breathe vapors, miets or aerosols, Use only with sdequate ventilation, Keep the
contalners tightly clased when not In use. Wash thoroughly after handling.
Ba not mix this mataral with concentrated alkall. Never aliow this material or fta solutions to contact Aluminum,

Magnssium, Zinc or galvanized surfaces as this resulls in corraelan of the metdl and It will generate flammable /
explosive Hydrogen gas. '

13 | Gt P (TR A L. L itz ) il &
CONTROL Use & local or gendral, mechanlical exhaust vantiation systam capable of maintalning amissions,
MEASURES:  area, batow the O5HA or ACGIH Calling leve!. :

RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT

RESPIRATOR: For expasura abova tha OSHA or ACGIH Celling level, wear & NIOSH approvad full facaplece of half mask air-
purifying canridge resplrator equipped with an acld gas cartridge or supplied alr.  For exposura Hydrogan
Chloride above 50 ppm, a full facepliece suppiled alr raspirator or salf-contained breathing apparatus operated
in the pressura demand and positive pressure mode ts recommentled by NIOSH,

EYES: Wear chemicsf goggles (recommanded by ANSI Z87.1-1878), unless @ full facaplece respirator is woth.

GLOVES: Waar Neoprana, Butyl Rubbar, Viton, Viton / Butyl Rubbsr or Responder gloves.

CLOTHING 3  Wear a Neoprena or Butyl Rubber apron or full protactive clathing when handling this materigl, An eys wash
EQUIPMENT:  station and safety shower should be available in the work afea,

FOOTWEAR:  Wear Neoprene or Butyl Rubbar hoots,

‘Appearance; Claar, colorass Rulk Donsity (pou Not applicable
Physical Stale: Liquid Vapor Pressuro; “13mm Hg @ 20° C. {HC! gas}
Odan Strong, ghamp, acidic Vapor Dansity {aim1). 1.3 (HCI gas}
Odor Throshold: 1 pprn (HC In air) Evaporation Rate {n-Butyl Acatatamt): Approximatety 1
Molecular Farmule: HCI {in watar) VOC Gontent Not applicable
Molecular Walght: 36.46 (in water) % Volatia; 100
.| Bolting Point: B0 10 85°C. {176 o 185°F.) Sofubllity In H:O: Complats

Freezing/Melting Point: 50 to -55° C, {-58f6-67"F.) DetanolWeter Partlflon CooMfictent:  No data availablo
Spacific Gravity: Approximalely 1,159 @ 20° C, eH {ma i) Legs than 1.0
Pansity {poundsianiion):  Approximately 9.67 pi {1% solutlon); Lasg thon 1.5
GENERAL: This product is stahle and hazardaus polymatization will not ocour.

' CONDITIONS TO AVOID:  Hal storage, '

INCOMPATIBLE MATERIAL:  Most metals (especlally Aluminum, Magnaslum and Zing), alkall and caustics, orgenie aminas,
: sulfidfes, sulfilas, cyanldas and chiorine relsgsars.

HAZARDOUS DECOMPOSITION PRODUCTS!  When heated to dryness and decomposition, it emits vary toxic Hydrachlorle Acd
vapors and chioridp fumes. o

SEHSITMW TO MEGHANICAL IMPACT: This material is ngt aensitive to mechan(cal impact.
SENSITIVITY TO STATIC DISCHARGE: This materiat ls ppt sengitive 1o statlc discharge.
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Eyn Contoct: Rabbit; 5 mg/30 seconds, rinsed; Mild

Skin Contact; No dala avallable

Qral Rat 1 Dgy: No data avaliable .

Dermal RabbitLDs: Mo data avoitable

| Inhalation Rot LCs: 3,124 ppm{1 bout

Human Data: Inhalation Human LCy,; 3,000 ppm/& minutes

Othar Toxicological Data:  Oral Rabblt LDast 800 tngrkp

Carcinoganicity: No dala avallable

Taratogenicity: Inhalation Rt TC,,: 450 mgim®t haur (female 1 Day prior to mating) Effects on Embrvo or Felus —

Fetaloxdcity; Specific Developmantal Abnermalities - Hemoostasls

Mttagonicity: Hamster Cytogenetic Analysla! ung: 3¢ pimeliLiter

Synorgistic Products: Nang repartsd ,
‘Target Organs: Eyes, SkIn, Mucous membranes, Luhgs, Gastrolatasting) {ract & Testh
Madical Conditions

. Aggravatad By Exponura;

octoher 24, 2008

Hvdrochloric Acid, 20° Be, Al Grades page 4 of 6

Componants:

Skin, Rasplratory or Gastrolntestinal disorders

E{gnu il

EEOLGE

ENVIRONMENTAL FATE:
Thiz matedal Is completely soluble in water and will significantly affact the pH of the watar. No specific environmental fate data
ig available on this material,

ENVIRONMENTAL CONSIDERATIONS:

The aquatic toxiclty for Hydrogan Chiotide is! 96 hour TLm Gambusla affiris (mosquits fisi) = 282 ppm (fresh water). Cockle 48
hiour LGso = 330 to 1,000 mo/Liter. Trout 24 hour LCiea = 10 mgiiter,

BIEFBSALCUNEIDERAIONS R

RCRA 40 CFR 201 CLASSIFICATON: Coarrosive Wasle
U.S. EPAWASTE NUMBERIDESCRIPTION: D02
if thiz material iz disposed of as shippad, it meels the criteria of 2 hazardous waste as definad under 40 CFR 261 due to its
cotruaivily. Ifthis material becomse a waste, it will be a hazardous waste which |s sub/ect to the Land Disposal Restrictions undar

40 CFR 263 snd must ba managed accordingly. Ag a hazardous liquid waste, it must be dispesed of in accordence with local,
state, and federal regutations In 4 permnitiod hazardous wasle troatment, storage, and disposal facifily.

Hazard Class: & UM Mumber:  LUN{788 Packing Group: |l
Primary Label: Comosive Subsldiary Label(s):  Nona Requlred
Primary/Subsidiary Placards:  Corroslve

BOT Raportable Quantity (RQ): 5,000 pound= (HCI) . RQ for Product: 16,823 pounds {1,847 galions)

Marina Pollutant: No

2004 North American Emargeney Regponse Guidebook No.: 157

TDG PROPER SHIPPING NAME: HYDROCHLORIG AGID .
Hazard Class: B UN Number:  LUN1788 Packing Group: 1
Primary Labal;  Corrosive Subsidiery Label(s):  None Required

Primary/Bubsidiary Placards:  (Comosive
TDS Repartable Quantity (RQ): * At icast 5 kg or 5 liters.,

TDG Schedula Xii; Yes {Greater than 20% conceniratian) for quantitins excanding 3.000 kg o 3,000 [iters nattank,
Reguiated Limit {(RL): “ 230 kg {HCH RL for Produet;  732.5 kg (932 Hlers)
Othar Bhipbing Information: Mona :

¥ Conedlah Tranaponation ol Dangerous Goods Regulations (TDER), Part IX, Table |, Ouantiies or levels for Immedigia Reporting! releazas of mporsbie guanilles, KO,

Igh?ta(ﬂ;l;.‘el luh; dliifll!l‘;ﬂm of 2 dangerous occucrames™(a Hreat {5 [Ha, haalth, praparty, or the anvirnmenal) mus{ ba taparied to tha apprapriate autorliles as cutlnad In TDOR
N and §. A .

#%  Ropontlogd to Erviconment Canada is roquired for any raleasss sxcaeding the regiaod imis, Rh, of 8,2 materinls (pimary or nacondary). ‘The ragulated limile ara

found In Sshedule XIH of the TDOR. ' ' R
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PRODUCT IDENTIFIER:  Hvdrochioric Acid. 20° Be, All Grades

COMPONENTS:
OSHA Target Organy:

Carcinotienie Po H
Regulatad by OSHA:
Llsted on NTP Raport;
Lizted by [ARC:
JIARC Group:

ACGIH Appandix A:
Al Confirmed Human:
A2 Suspected Human:

1.3, EPA Requiraments

Rulanse Raporting
CERCLA {40 CFR 302)
Liated SubAtance:
Reportable Quaniiy:
Category:
RCRA Waste No.:
Unllsied Subatanca:
Raporiable Quantity:
Charastadetic:
RGRA Wasta No :

3]

Listad Subistance;
Reportable Quanlity:
Planning Threshold:

Planning threshold:

Sectlon 313 (40 CFR 372):
Listad Toxic Chemlcal;
* Reporting Threshold:

5. T
Liated (40 CFR 710):

State R

Carcinagan:
Reproductive Toxin:

Qther Reguiations

Can: n
Produet Informatian:
Controlled Product:
WHRMIS Hazard Symbals:
‘WHMIS Class & Division:
Ingred|ont information:

IDL Substance:
‘DSL or NDSL, Lials;

Saction 302 & 303 {40 CFR 355):

Saction 341 & 312 (40 CFR 370):
Hazard Gategories (product);

Erate Rigtt To Know Laws:

page 5of &

Eyag, SKin, Mucous: membranas, -
Lettegs, Gastaintestinal tract &
Taeath . :

No

No

Yos

Group 3

{Ag) T
Not applicable
Not appieablo

. Yes

5,000 pounds
]

None listad
ot applicable
‘Not applicanie
Not appllcable
Nol appileabla

Not listad
Not appllcable
Mot applitcnbite

Fira: § Sudden Releass of Prossure: N Roeactlve: N Atuté Hoalth: Y
10,000 pounds

Yes (Acid asrosols, mists & vapors)
25,000 pounds

Yes

State of Callfornlx: Safe Drinking Water and Toxins Enforcoment Act, 1980 (Propositian 85):

No
No

MA, NJ, PA

Yas
Matarlalz Cauging Immediats and Serious Toxio Effect; Corrosive Matar(al
D.1A; E

Yas
DaL

Chranic Health: N
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Approved Product Uses:  Not applicable

Special Notes: .

This product does not contain any matarial, which the State of California has found to cause canger and/or birth defacts or pthar
reproductive harm.

SARA 302 Additional Information:
Hydrogen Chloride gas is an exiramely ha2ardous substanca — RQ = 5,000 pounds; TPQ = 500 pounds,

The DEA regulates Hydrochioric Acid a3 an essantisl chemical only when It Is exportsd o the following countriss! Argentina,
Bolivta, Brazll, Chile, Columhia, Ecuader, French Guyana, Parama, Paraguay, Peru, Surinamo, Uryguay and Venezuela.

Spaclal Instructions: )
Stors Hydrochioric Acid, 20° Baume in & ¢ool, dry, well-ventiialad area away from incompatible materiats and products.

Do not add this material to hypochlorlte bleaches, chiorine santizers or chiofinatad cleaners os this generates toxic, corrasive
Chiotine gas.

MSD3 Revislon Information:  Informatien Ravised This lssuc Date;  New product MSOS.
Form Revision mads 2/03/08

MSDS Distributed by; Brenntsy Pacific, [nc.
NW Environmontal Departrnent

Phane: 503-242-0200 FAX: 503-412-338D ,
Pluke (b8 W By ETETTNT N N -
E,;"ﬁ‘i‘é?ﬁwﬂ,ué"';lfl Edward Dohsny ﬁﬁ‘g@}gwﬁ i November 28, 2007
" This Matarla! Safety Data Sheet I¢ provided as an Information ressurce only. R should hot be taken as o warranty ot representalion for which
Branniag Paclfie, Ine, asstmes legal recponsibliity, While Branntag Paelfie, Iro, bellovss the Informatisn canlainos Heraln is accurats AR camplied
from =ources beliavad ta be refiable, it i5 the rasponsibility of the user 16 ihvesligate and varify s validily. The buyer assumes all rospongibility of
vaing and handling the produet In accordance with applicable federal, siata, and Ipeal mgudaiions.,




AQUA CLEAR (R) MGA Page 1 of 4

Get the most comprehensive
MSDS/HazCom program on the market!

Material Safety Data Sheet

SECTION I - Material Identity

SECTION Il - Manufacturer's Information
SECTION Il - Physical/Chemical Characteristics
SECTION 1V - Fire and Explosion Hazard Data
SECTION V - Reactivity Data

SECTION VI - Health Hazard Data

SECTION VII - Precautions for Safe Handling and Use
SECTION VIII - Control Measures

SECTION IX - Label Data

SECTION X - Transportation Data

SECTION XI - Site Specific/Reporting Information
SECTION XII - Ingredients/Identity Information

SECTION I - Material Identity

Item Name

Part Number/Trade Name AQUA CLEAR (R) MGA
National Stock Number 6810L4163452027
CAGE Code BAROI

Part Number Indicator A

MSDS Number 192696

HAZ Code B

SECTION Il - Manufacturer's Information

Manufacturer Name BAROID DRILLING FLUIDS /
HALLIBURTON ENERGY

P.0. Box 1675

City HOUSTON

State TX

Country us

Zip Code 77251

Emergency Phone 800-666-9260

Information Phone 281-871-4000

MSDS Preparer’s Information

file://C:\Documents and Settings\worthingtont\Desktop\AQUA CLEAR (R) MGA.htm 4/10/2006
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Date MSDS Prepared/Revised 08JUNOO
Active Indicator Y

Alternate Vendors

SECTION 111 - Physical/Chemical Characteristics

Net Propellant Weight (Ammo) 1.6

Appearance/Odor SOLID, OFF WHITE, ODORLESS
Boiling Point ND

Melting Point ND

Vapor Density ND

Specific Gravity 2.07

Solubility in Water 17.7

Container Type R

Container Pressure Code
Temperature Code
Product State Code

N

SECTION IV - Fire and Explosion Hazard Data

Flash Point Method UNK

Lower Explosion Limit ND

Upper Explosion Limit ND

Extinguishing Media WATER, CARBON DIOXIDE, DRY
CHEMICALS, FOAM

Special Fire Fighting Procedures DECOMPOSITION IN FIRE MAY

PRODUCE TOXIC GASES. DO NOT
ALLOW RUNOFF TO ENTER
WATERWAYS

Unusual Fire/Explosion Hazards FULL PROTECTIVE CLOTHING AND
APPROVED SCBA REQUIRED FOR
FIRE FIGHTING PERSONNEL

SECTION V - Reactivity Data

Stability YES

Stability Conditions to Avoid KEEP AWAY FROM HEAT, SPARKS
AMD FLAME

Materials to Avoid STRONG OXIDIZERS, STRONG

ALKALIS, NITRIC ACID,
AMMOUNIUM COMPOUNDS, MAINES

Hazardous Decomposition Products OXIDES OF NITROGEN. OXIDES OF
SULFUR. CARBON MONOXIDE AND
CARBON DIOXIDE

Hazardous Polymerization NO
Polymerization Conditions to Avoid WILL NOT OCCUR

file://C:\Documents and Settings\worthingtont\Desktop\AQUA CLEAR (R) MGA.htm 4/10/2006
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SECTION VI - Health Hazard Data

Route of Entry: SKkin

Route of Entry: Ingestion

Route of Entry: Inhalation

Health Hazards - Acute and Chronic

Symptoms of Overexposure
Medical Cond. Aggrevated by Exposure
Emergency/First Aid Procedures

U
U
U

[EYE] MAY CAUSE BURNS [SKIN]
IRRITATION [INHAL] RESPIRATORY
IRRITATION

SEE ABOVE
NR

[INHAL] REMOVE FROM AREA TO
FRESH AIR. GET MED ATTEN IF
RESPIRATORY IRRITATION
DEVELOPS OR IF BREATHING
BECOMES DIFFICULT. [SKIN] WASH
WITH SOAP AND WATER. GET MED
ATTEN IF IRRITATION PERSISTS.
[EYE] IN CASE OF CONTACT,
IMMEDIATELY FLUSH EYES WITH
PLENTY OF WATER FOR AT LEAST
15 MIN AND GET MED ATTEN IF
IRRITATION PERSISTS. [INGEST]
GIVE AT LEAST 3-4 GLASSES OF
WATER, BUT DO NOT INDUCE
VOMITING. DO NOT GIVE ANYTHING
BY MOUTH TO AN UNCONSCIOUS OR
CONVULSING PERSON. GET MED
ATTEN

SECTION VII - Precautions for Safe Handling and Use

Steps if Material Released/Spilled

Neutralizing Agent
Waste Disposal Method

Handling and Storage Precautions

Other Precautions

USE APPROPRIATE PROTECTIVE
EQUIPMENT. AVOID CREATING AND
BREATHING DUST. SCOOP UP AND
REMOVE

NR

BURY IN A LICENSED LANDFILL
ACCORDING TO FEDERAL, STATE,
AND LOCAL REGULATIONS

AVOID CREATING OR INHALING
DUST. STORE AWAY FROM ALKALIS.
STORE IN A COOL, DRY LOCATION

NR

SECTION VIII - Control Measures

Respiratory Protection
Ventilation

Protective Gloves

Eye Protection

file://C:\Documents and Settings\worthingtont\Desktop\AQUA CLEAR (R) MGA.htm

DUST/MIST RESPIRATOR

USE IN A WELL VENTILATED AREA
IMPERVIOUS RUBBER GLOVES
CHEMICAL GOGGLES - ALSO WEAR
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Other Protective Equipment

Work Hygenic Practices

Page 4 of 4

FACE SHIELD IF SPLASHING
HAZARE EXISTS

EYEWASH FOUNTAINS AND SAFETY
SHOWERS

WASH THOROUGHLY AFTER HANDLING

SECTION IX - Label Data

Protect Eye

Protect Skin
Protect Respiratory
Chronic Indicator
Contact Code

Fire Code

Health Code

React Code

YES
YES
YES
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

SECTION X - Transportation Data

SECTION XI - Site Specific/Reporting Information

Volatile Organic Compounds (P/G)
Volatile Organic Compounds (G/L)

0
0

SECTION XII - Ingredients/lIdentity Information

Ingredient #
Ingredient Name
CAS Number
Proprietary
Percent
Ingredient #
Ingredient Name

CAS Number
Proprietary
Percent

01
SULFAMIC ACID (60-100%)
5329146

NO

100

02

SODIUM CHLORIDE (NACL) (10-
30%)

7647145

NO

30

file://C:\Documents and Settings\worthingtont\Desktop\AQUA CLEAR (R) MGA.htm 4/10/2006
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CUPA
San Bernardino County Fire Department » Hazardous Materials Division
620 South E Street, San Bernardino, CA 92415-0153 « (909) 386-8401 FAX (909) 386-8460

HAZARDOUS MATERIALS INVENTORY FORM - Chemical Description [X] MATERIAL

One page per item. Indicate if material OR waste {Do not combine material and waste on one form) [ WASTE
MAKE COPIES OF THIS FORM AS NEEDED.
ATTACH A MATERIAL SAFETY DATA SHEET (MSDS) IF THE MATERIAL IS NOT LISTED IN APPENDIX 1 OF THIS GUIDE.

ITEM NUMBER _ &
FACILITY ID # iFl AI | | | ‘ —I | - CHEMICAL LOCATION INFORMATION

BUSINESS NAME FACILITY MAP # GRID COORDINATE(s)

fayne 4 bestensem (o

BU/S,INESS SITE ADDRESS C,_ L{

Koo B womdo. At {oatens. Ch 82337
CHEMICAL INFORMATION

CHEMICAL NAME TRADE SECRET NO
. ‘i ., Da not disclose trade secrets here. Gontact this Dept for trade
Wolcoxya et C t IV{ secret filing instructions. (F EPCRA, follow EPA procedures
COMMON NAME ! EHS* O ves [ wo
#{zp‘-ﬂﬂx Voare X\ e Ae iof

CAS# { EHS = Extremely Hazardaus Substance {Appdx B}

79— 14 - 1 “FEHS is "YES", all amounts MUST be in pounds
HAZARDOUS MATERIAL [1 = PURE ¢ b MIXTURE [] c. WASTE RADIOACTIVE? Yes [1  No ¥ | CURES
TYPE (Check one item only)
PHYSICAL STATE O a. soup E’ b. LIQUID Je. cas d. pusT | SIZE OF LARGEST CONTAINER:

{Check one item oniy) P
S5 gol

FED HAZARD CATEGORIES D a. FIRE E b. REACTIVE D c. PRESSURE RELEASE m d. ACU%'[{HEALTH 'g e. CHRONIC HEALTH

AVERAGE i MAXIMUM 0 ANNUAL STATE
AMOUNT 720 AMOUNT (,k WASTE WASTE
: V& AMOUNT CODE
UNITS* [0 a GALLONS [] b. CUBICFEET [] < POUNDS [] d. TONS |[] E. OTHER: DAYS ON SITE
(Check one itern only) 365
STORAGE [] a ABOVEGROUND'TANK  [] e. PLASTIG/NONMETALLICDRUM [ i. FIBERDRUM [] m. GLASS BOTILE [ & RAILCAR
CONTAINER
(Check aftthat apphy L] P~ UNDERGRDUNDTANK ] £ CAN [ i- BAG [ n PLASTIC BOTILE  [] r. OTHER
[ & TANKINSIDE BUILDING [] g. CARBOY [ « BOx [J o TOTEBIN
[ d. STEEL DRUM [ b. siLo [d ! CYUNDER  [] p. TANKWAGON
STORAGE PRESSURE [0 a AMBIENT [] b. ABOVEAMBIENT [ e BELOWAMBIENT
STORAGE TEMPERATURE [0 = AMBIENT [] b. ABOVEAMBIENT [] ¢ BELOW AMBIENT [ d. CRYOGENIC
%WT COMPOSITION (LIST ALL COMPONENTS, HAZARDOUS FIRST) EHS CAS #
1 (oge/ 7; \ J O ves [Ano R
L . .
08 /0 | (Thyeohie fleig 79 -w-|
L
2 / [0 Yes [J No
3 O ves [J NC
4. O yes [O NoO
5, O ves [ NO

If more hazardous components are present at greater than 1% by weight if non-carcinogenic or 0.1% by weight if carcinogenic, attach additional sheets
NOTES (Trade names/synonyms ar other information relevant to the subsfances listed) if EPCRA, Owner/Operator please sign this page

Date:
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FAGE ©2/86

99 Ttophy Club Drive

Trophy Club, TX 76162

8174305845 phone

817-430.5832 fax
SECTION 13 CHEMICAL PRODUCT and COMPANY IDENTIFICATION .o 5. " 71/ 7 MSps ol 12087
Product Name: Clyeolic Ackl Solntion, 63% minimuie
Synonyimis: Hydroxyacatc acld,
Supplier: Herman Chemical Trading
Address: 85 Trophy Club Drive

Trophy Ciub, TX 76262

Business Phone: -817-430-5845
Businass ¥ay: 817-430-6832
CHEMTREC Number:

For emergencies In the US, call CHEMTREC: 800-424-9300

SECTION 2. COMPOSITION, INEORMATION ON:INGREDIENTS /1. 2% il &

Chesnical Name Glycollc add
CASH 79-14-1,
o Weight (Typical) 568-70%

SECTION 3.1 HAZARDS IDENTEFICATRON ¥ i 7 00 L0

Emergency Overview: Corrosive. Reproductive effects. Irritant.

Glycoilc Acid:
Route of Expostire: Eyes. Skin, Inhalation. Ingestion.
Potential Heaith Effects:
Eye Contact: Corrosive, contact causes severe eye burns which may result In permanent tissue and
corneat damage.
Skin Contact; Corrosive causas sidn burns and severe Indtation,
Innalation: Corrosive. Vapor may callde savera jiritation to the respiratory tract.
Ingestion: Risk of intema) bums if ingested.
Target Organs: Eves, Skin. Raspiratory system. G.I. Tract. KGdney. Reproductive System,

Date: 12/21/2005

Page 1 of &
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SECTION 4. FIRST AID MEASURES: 4 {3

Eye Contact:

Skin Contact:

inhalation:

Ingastion:

Imimediately fush ayes with plenty of water for at ieast 20 minutes, Assure adequate
fiushing of the eyes by separating the ayetids with fingers. Get immediate medical
attention if iritation parsists, or symptoins of tvarexposure Become apparent.
Immediately wash skin with plenty of water for at least- 20 minutes, while remaving
cortaminated clothing and shoes. Get medicai aftention especially, If inftation develops,
persists, or sympkoms of overexposire become apparent.

Retmove o frash air. If not bresthing, give artificial respiration or give oxygen by trained
persannal, Keep warm. Get immediate modical attention.

1f swallowens, call a physician or polson control canter immediately, Never give anything hy
mouth to an uncenscious perssn. Do not induce vomiting wiiess nstructed by madical
personnel. Gat madicat attention.

SECTION.5 £ FIRE FIGHTING MEASURES. > .1 "= 5 5 U ot o

Flash Point:
Extingutshing Media:
Unsuitable Media:
Protective Equipment:

NoO daxe
Use dry powder or carbon dioxide when fighting a fire invalving this material.
Water extinguishers are not recommended.

AS In any fire, waar saif-containgd breathing apparatus pressure-demand, NIOSH
{approved or equivalant) and full protective gear.

SECTION:6 : ACCHVENTAL HELERSE MEASURES 17 i L0 T8 o0l s

Peysonal Precautions:
Spill Cleanup Measures;

Envirenmental Precautions:

Usa proper personal protective equipment ag tisted in sectjon 8.

Clean up spilis immediately, observing precautions In the Protactive Equipmeand section.
Sweep up, then place into a suitable container for disposal. Refer to saction 13 for disposal
ragquiremants.

Do not allow material to enter dralns or streams.

SECTION 7. HANDLING and STORAGE -~ * - "1

Handling:

Sterage:

Hygiene Practices:

Date: 12/21/200%

This product should ba handled onty by, or under the close supervision of, those properly
gualified In the hangiing and use of potentially hazardous chermicals, who should take inta
accaunt the fire, health and chemicat hazard data, It should always ba handled in an
efficlent fume hood or aquivaient systern, The user should consider that the toxicological
and physiological properties of many compounds are not yet well determined and that new
hazardous products thay arise from reactions between chemicals. Care should be token to
prevent any chemical from coming into contact with the sldn ar eyes and from
contaminating paersonal cathing. ‘

Store in a cool, dry, well ventifated area away from sources of heat and incompatibie
substances, Keap contalner tightly closed when not in use. Preduct ks hygroscogc.

Wash thoroughly after handling. Aveid contact with ayes and skin. Aveid inhaling dust.

Page Zof 5
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Engineering Controfs: Use apprapriate engineering conirol such as pracess encosures, local exhaust ventifation,
or other engineering controls to contral airbomae lavels balow recommanded exposure
fimits. Whare such systams are not effective wear suitable personal protective equipment,
which parforms satisfactorily and meets OSHA or other recognized standards. Consult with
jocal procedures for selactior, training, inspection and maintenance of the personal

protective equipment.
Skin Protection Description: Wear suitable pratactive clothing to prevent contact with skin.
Hand Protection Dascription: giet:r appropriate protective glovas, Consult glove manufacturers for glove permeability
ata.
EyefFace Protectjon: Wear appropriate protective glasses or spiash geggles a5 descyibed by 29 CFR 1910.133,
OSHA eye ard face protection regulation, or the European standard EN 166.
Respiratory Protection: A NIOSH approved alr-purfying respirator with an appropriate cartridge or canister may

be permissibie under certain drcumstances where alrbome concentrations are expected to
excaed exposure limits, Protection providied by air purifying respirators is limited to
airbome concentrations that are typicaily within 10 timas the exposurs itmit, Use a
positive prescure air supplied resplrator if there is any potential for an uncontrolied
release, axposure igvels are not known, or any other circumstances where air-putifying
respirators may not provide adequatiﬁmtection. A regpiratory proteciion program that
maets OSHAS 29 CFR 1910.134 and ANSI Z88.2 requirements must ba foliowed whanever
workplace canditigns warrant a resplrators use.

Grhar Protective: Facilities storing or utittzing this material should be equipped with an eyewash facility angd
a safety shower. .

SECTION 9 - PHYSICAL and CHEMICAL PROPERTIES 7 7 il T o0 v
Physical State/Appearance; Liquld

Color: Amber liquid

pH: 2 (50 g/L ® 20°C { 68°F))
Vapor Pressure: Water

flash Point: ©200°F

Bolting Point: 230%=240°F

Meiting Point: N/A

n-Cctanol/water partition coefficient: N/A

Solubifity in Water: Very soluble

Densiy: 1.25

Molecular Formuia: CoHa0s3

Molecular Weight: 76.08

SECTION 10 : STABHITY ahd R

Conditions to Avoid: High temperatures, Hamas and sparks. Humidity.
Incompatibifities with Other Materials: Oxidizing 4gents.
Passible Decomposition Produdt: Carbon mondxide.

Date: 12/21/2005 ' Page 3of 5
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SECTION 11 5 TOXICOLOGICAL ANPORMATEON 1. v i iy Ul B i 2

Giveolie Acld: A3 100% Glycolic Acd

RTECS Number: MCh250000

Eye Effect: Eye - rabbit: 2 mg; Severe lrritation. (RTECS}

Sldn Effects: No data reported in the cited referances as of the revision date,

Ingestion Effects: Oral - rat LDS0; 1950 mo/kg [Bahaviorat - somnalence (general dapressed activity)
Gastrointestinal - other changes iidney, Ureter, Bladder - other changes] (RTECS?; Ornl «

rat LD50: 4240 mgjg{Sug ller data);
Oral - guinea pig LDE: 1820 my/ky [Behavioral - somnolence (genaral gepressed
?%l_‘élctyé)} Gastrointestinal - other changes Kidney, Ureter, Bladder - cther changpas)
Inhaiation Effects: Ihajation - rat LCS0: 7100 ug/m3/4H [Sense Ongans and Special Senses {Olfaction) -
effect, not otherwise spacified Lungs, Thorax, or Respiration - dyspnea Nutritiona} and
Grogs Metaholic - weig t loss or gecreasad welght pain] (RTECS):
Inkalation -rat LESO: 7.7 mg/L/4H (Supplier data)

Chroni¢ Ingestion Effects: Oral ~ rat TDLo: 2480 gmykg/35W-C Kidney, Ureter, Bladder - other changes Nutritional
gna Hc‘iros.s Matabolic - welght loss or decreasad welght gain Related to Chronic Data -
&ath;
Oral -rat TDLO: 52500 mg/kgfIW-C Kidney, Ureter, Bladder - other changes Nutritional
and Gross Metabalic - changes in catdum (RTECS)

Chronic Inhalation Effects: inhalation - rat TCLe: 2 gm/m3/6H/2W-I Sense Organs and Spedal Senses (Cifaction) ~
effect, not otherwise specified Lungs, Thorax, or Respiration - dyspnea Nutritional and
Grass Metabolic - weight loss or dedreased welght gain (RTECS)

Teratogenicity: Teratogenic effects. (RTECS)

Exposure Limits: None establisted.
SECTION 12 1 ECOLOGIEAL INFORMATEOR & - - 1% v 87 oy o 10 e 0 T ]
Ecctoxicity: LCS0 Brachydanio rerfo 5000 mafl/96H [supplier dai;a). May be harmful to aquatic

organisms becauss of the pH shift.

Bieaccumulation: Mot axpactad Lo bicaccurnulate and/or bioconcentrate in aquatic organisms.
Blodegredation: Readlly biodegradabte In soll and water (supplier data),

Ervironmental Stability: Not expacted to cause long-term adverse effects it the envirenmeant.

SECTION 13 1 DISPOSAL CONSIDERRITONS 0 1 iy sl il e B 0 0

o

Waste Disposal: Consult with the US EPA Guidelings listed in 40 CFR Parr 261.3 for the ciassifications of
hazardous waste prior to disposal. Furthermore, consult with your state and local waste
requirements ot gutdalines, if applicable, to ensure compliance. Arrange disposal in
accordance to the ERPA andfor state and local guidelines, by a Hcensad disposal company.

SECTION'14. - TRANSFORT INFORMAFION." . "

DOT Shipping Name: Corrosive solid, addic, organic, n.o.s, {Glycolk- acid)
DOT Hazard Class: 8

DOT Identfication Number: UN3261

DOT Packing Group: i

DOT Subpart E Labeling Requirement: &

Date: 12/21/2005 Page 4 of 5
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PAGE B5/86
SECTION. 15 7 REGULATORY INFORMATION: -7
Glycollc Acid:
TSCA B(b): Inventory Status: Listed an the TSCA inventary.
TSCA 12(b): Export Notification None of the chemicals are listed under TSCTA Section 12b,
SARA: CAS # 79-14-1: acute, chronic,
State: Glycolic add iz not present on stata lists from CA, PA, MN, MA, FL, or NJ. Galifornia No
Significant Risk Level: None of the chemicals In this product are Jisted.
Risk Phrases: R34 Causes burns,
Safety Phrase: $26 In case of contack with eyes, rinse immediately with plenty of water and seek medicai
advice,
$36/37/39 Wear sultable protective clothing, gloves and aye/face protection.
- S4B th casa of accident or If you feel unwell, seak medical advice immediately
Disclaimer:

This Health and Safety Information IS correct t¢ the best of our knowledge and belief ai the date of its publication but we cannot
accept llabiity for any loss, Injury ar damage which may result from ite usa. Wa shail ensure, so far as Is reasonably practicable,
that any ravision of this Data Sheet is sent to all customaers to whom we have directly supplied this substance, but must point out
that It s the responsibility of any intermediate suppiier to ensure that such revision 15 passed to the ultimata user. The information
given in the Data Sheet is designed only as a guidance for safa handling, storage and the use of the substance, Itisnot a

spacificarion nor does it guarantee any Specific properties. Afl chemicals should be handied only by competent personnel, within
controlied erwvironment,

Date: 12/21/2005 Page 5 oF 5§



CUPA

San Bernardino County Fire Department « Hazardous Materials Division
620 South E Street, San Bernardino, CA 92415-0153 « (909) 386-8401 FAX (909) 386-8460

HAZARDOUS MATERIALS INVENTORY FORM - Chemical Description [~ MATERIAL

One page per item. Indicate if material OR waste (Do not combine material and waste on one form) [ WASTE
MAKE COPIES OF THIS FORM AS NEEDED.
ATTACH A MATERIAL SAFETY DATA SHEET (MSDS) IF THE MATERIAL IS NOT LISTED IN APPENDIX I OF THIS GUIDE.

ITEM NUMBER 5
FACILITY ID # |FI Al | | | | | | GHEMICAL LOCATION INFORMATION

BUSINESS NAME FACILITYMAP# | GRID COORDINATE(s)
imymf. Chreistonsenm, (o

BUSINESS SITE ADDREéS ) . c . L{
1800l hivomalon owe ferdous ChC7531|
CHEMICAL INFORMATION

GHEMICAL NAME TRADE SECRET R NO
¢ . Do net disclose trada secrets here, Contact this Dept for trade
%(\,@lu U, \'\\N‘)@(‘jf\a\.ox .3(-(_ secret filing instructions. If EPCRA, follow EPA proceduras
COMMON NAME v EHS* O ves K No
C‘i—l LA uﬂi PE \A\ﬂcA’f

cast Iy EHS = Extremely Hazardous Substance {Appdx B)

) C)—l (g%’ 1 - %_-?- - 01 *If EHS is "YES", all amounts MUST be in pounds
HAZARDOUS MATERIAL [ a PURE b. MIXTURE c. WASTE RADIOACTIVE? Yes [ No CURIES
TYPE (Check one item oniy} E, D ‘E’
PHYSICAL STATE O a. soup E’b' LIQUID e.cas [1d. pusT | SIZE OF LARGEST CONTAINER:

{Check one itern only} 2 Ga\l
=127,

FED HAZARD CATEGORIES D a FIRE [ b. REACTIVE D c. PRESSURE RELEASE D d. ACUTE HEALTH VD e. CHRONIC HEALTH

AVERAGE MAXIMUM ANNUAL STATE
AMOUNT 220 AMOUNT WASTE WASTE
- AMOUNT CODE
UNITS* E" a. GALONS [] b. CUBICFEET [] c POUNDS |[] d TONS [] E. OTHER: DAYS ON SITE
{Check one ilern only) 365
STORAGE [ a ABGVEGROUND TANK Bl e. PLASTIC/INONMETALLIGDRUM [ i. FIBERDRUM [] m. GLASS BOTTLE [0 a- RAL CAR
CONTAINER
(Check alf that apptyy 1 b- UNDERGROUND TANK [ . CAN O i BaG [ n. PLASTICBOTTLE [ r. OTHER
[ & TANKINSIDE BUILDING [] g. CARBOY [ k BOX [ o- TOTEBIN
[] d. STEEL DRUM O h. sio [ I CYLINDER  [] p. TANK WAGON
STORAGE PRESSURE [0 a AMBIENT [] b. ABOVEAMBIENT [ c BELOWAMBIENT
STORAGE TEMPERATURE [0 a AMBIENT [] b. ABOVEAMBIENT [] c¢. BELOW AMBIENT [0 d. CRYOGENIC
%WT COMPOSITION (LIST ALL COMPONENTS, HAZARDOUS FiRET) EHS CAS #
1. YES NO
NI O %
> 1 s <
VS v \;?mehlan('t, OC6rl- S2- 4
2 5{ [0 YEs f@ NO
O Sl Hydemidke Qolsie - 13- 2
3. [ O Yes [ nNo
4. [ ves [ wo
3 O ¥es [J wNo

If more hazardous components are present at greater than 1% by weight if non-carcinogenic or §.1% by weight if carcinogenic, attach additional sheets

NOTES (Trade names/synonyms or other information refevant to the substances listed) If EPCRA, Owner/Operalor please sign this page

Date:




MATERIAL SAFETY DATA SHEET
LA CHEMICAL| PO

4 = Extrame
ISSUE DATE: 05/07i02 SUPERSEDES: 08/13/97 9=High Haalth Reaclivity
2 = Moderate
1 = Slight Soscil
0 = Insigniticant pechal
1. CHEMICAL PRODUCT IDENTIFICATION :& COMPANY IDENTIFICATION
PRODUCT IDENTIFIER: SODIUM HYPOCHLORITE
GENERAL USE: Thia product is used as an industrial bleaching solution. This product is not registered with the
EPA for use as a disinfectant or sanitizer and can not be used for these purposes.
PRODUCT DESCRIPTION: An aqueous solution of sodium hypochlorite. Synonyms for sedium hypochlorite include; bleach:
Dakins solution; hyclorite; sodium chloride oxide; and sodium oxychloride.
INFORMATION PROVIDED BY: LA Chemical { EMERGENCY PHONE NUMBERS |
4545 Ardine St. LA Chemical: 323-832-5000
South Gate. CA 90280 . 800424
Phone:323-832-5000 Fax: 323-773-0909 CHEMTREC: 24-9300
2. COMPOSITION & iNFOHM&TION ON INGREDIENTS
ACGIH OSHA
COMPONENT CAS# QOSHA HAZARD WL% TLV way STEL PEL mva) STEL
Sodium Hypochlorite 007681-52-9 Corrosive; 12.5 N/A N/A N/A N/A
Lung Hazard Minimum
Sodium Hydroxide 001310-73-2 Corrosive; 0.8 N/A le; 2 mg/m? N/A
Lung Hazard Maximum Ceiling: 2 mg/m’

N/A = Not Applicable

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW:
A clear, yellow-green liquid with a chlorine-like odor. Liquid and mists may be corrosive to all tissues
contacted. Inhailation of mist can cause permanent lung damage.

POTENTIAL HEALTH EFFECTS:

INHALATION: Inhalation of vapore or mists may cause severe irritation or burns to the respiratory tract. Symptoms of
exposure may include: shortness of breath, sneezing, choking, chest pain, and impairment of lung function,
Inhalation may result in permanent lung damage.

EYE CONTACT: Exposure to vapors, mists, or liquid may cause severe eye irritation or burns. Symptoms of exposure may
include: tearing, redness, swelling, and pain. Corneal damage with impairment of vision may result from
direct contact with liquid.

SKIN CONTACT:  Exposure {o vapars, mists, or liquid may eause aeverp skin irritation or burns. Symptoms of exposure may
inelude: redness, swelling, itching, a stinging sensation, and pain. Prolonged skin exposure to liquid may
cause destruction of the dormis with impairment of the skin, at site of contact, to regenerate. No published
data indicates material is absorbed through the skin.

INGESTION: Ingestion may cause severe irritation or burns to the gastrointestinal tract. Symptoms of exposure may
include: naugen, vomiting, diarrhen, abdominal pain, bleeding and/or tiseue ulceration.

CHRONIC: The chronie health effects of exposure to liquid or mists would be the same as for acute exposure.
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4, FIRST AlD MEASURES

INHALATION: If inhaled, immediately move to fresh air. If not breathing, give artificial reapiration. o not use mouth-to-
mouth method if victim ingested or inhaled the substance; use the Holger Nielsen method (back pressure-
arm lift) or proper respiratory device. If breathing is difficult, give oxygen. Call a physician,

EYE CONTACT: In case of contact, immediately flush eyes with plenty of clean running water for at least 15 minutes, lifting
the upper and lower lids sccasionally. Remove contact lenses, if worn. Get medical attention immediately.

SKIN CONTACT:  In case of contact, immediately flush skin with plenty of clean running water for at least 15 minutes, while
: removing contaminated clothing and shoes. If burn or irritation oceurs, call a physician.

INGESTION: Il swallowed, DO NOT induce vomiting. Get medical attention immediately. If victim is fully conscious, give
plenty of water to drink. Never give anything by mouth to an unconscious person.

NOTE TO PHYSICIANS: Sedium hypochlorite solutions have a low oral toxicity, but may be corrosive to the ayes, skin, and
mueous membranes. Consideration should be given to eareful endoscopy as stomach or esophage!
burns, perforations, or strictures may occur. Careful gastric lavage with an endotracheal tube in
place should be considered. Treat expoaurae aymptomaticaliy.

5. FIRE FIGHTING MEASURES

Flashpoint and Method: Mot applicable
Flammakbie Limits {in sbi, % by voluma}: Lower: Not applicabla Upper: ol applicable
Autoignitlon Temperature: Mot appficable

GENERAL HAZARD: The Uniform Fire Code physical hazard rating for this product is: Oxidizer Class 1. Contact with
combuatible material may initiate or promote combustion, Product will release oxygen. The Uniform Firs
Code heaith hazard rating for thie product is: Corrosive (Alkaline). Dilute solutions may be corrosive.
Acid or heat will accelerate decomposition,

FIRE FIGHTING INSTRUCTIONS: EXTINGUISHING MEDIA: Flood with water or CO,.

Use water spray to cool containers exposed to fire.

FIRE FIGHTING EQUIPMENT: Fire fighters should wear full protective equipment, including seif-contained breathing
apparatus.

HAZARDOUS COMBUSTION PRODUCTS:  When heated to dryness and decomposition, this material emits toxic fumes of Cl* and
toxic oxides of spdium.

6. ACCIDENTAL RELEASE MEASURES

LAND SPILL: Wearing recommended protective equipment and clothing, dike apill using soil, sand, or compatible
commercial absorbent. Pick up bulk of liguid using pumps or vacuum truck er absorb liquid in sand or
commercial absorhent. Place in approved containers for recovery, disposal, or satellite accumulation.
Nentralize hypochlerite or available chlorine with a dilute sodium sulfite solution. Neutralize remaining
alkalinity with a dilute acid. Liberally cover the spill area with sodium bicarbonate. Flush apill area with
water; collect ringates for disposal or sewer, as appropriate,

WATER SPILL: Wear protective equipment and clothing if contact with hazardous material can veeur. Stop or divert water
flow. Dike contaminated water and remove for disposal andfor treatment. As appropriate, notify all
downstream users of possible contaminatien.
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7. HANDLING AND STORAGE

STORAGE TEMPERATURE: Below 21 °C (70 'F) STORAGE PRESSURE: Ambient

GENERAL: 3tore in a cool, dry area away from incompatible material. Protect from direct sunlight and heat to avoid
deterioration. Do not allow product to freeze. Open containers slowly to relieve any possible pressure. Do not store in
metallic containers. Heep containers tightly closed when not in use. Do not allow sclution to dry out. Aveid
breathing vapors, mists, or aerosols. Use only with adequate ventilation. Protect eves, akin, and clothing from
contact with product. Weer recommended protective cquipment.

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

CONTROL MEASURES: Use local mechanical exhaust ventilation capable of maintaining emissions in the work area below the
OSHA-PEL or ACGIH ceiling level for sodium hydroxide, or if use generates mists or aerosols,

RECOMMENDED PERSONAL PROTECTIVE EQUIPMENT:

RESPIRATOR: For exposure above the OSHA-PEL or ACGIH ceiling level for sodium hydroxide, or if use generates
mists or aerosols, wear a NIOSH-approved full facepiece or half mack air-purifying cartridge
reapirator or sipplied air respirator.

EYES: Wear chemical goggles (recurnmended by ANSI Z87.1-1979), unless a full facepiece reapirator is worn.

GLOVES: Neoprene, nitrile, or natural rubber gloves.

CLOTHING & Wear a neaprene, nitrile, or natural rubber apron or full protective clothing when handling product.
EQUIPMENT: Aneye wash station and safety shower should be availahle in the work ares.

FOOTWEAR: Neoprene, nitrile, or natural rubber boots.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Clear, yellow-green Bulk Density (pounds/tt®): Not applicable
Physical State: }iquid r Pressure: No data avaifable
Odor: Chigrine-like Vapor Density (air=1): No data available
Cdor Threshold: 0.3 ppmm in air (chlorine) Evaporation Rate (n-Butyl Acetate=1):  No dala available
Moletulay Formula: Mixture VOC Content: Nit
Mofecular Weight: Mixture % Volatile: Approximately B6.5
Boiling Point: Decomposes at 110 C (230 'F) Solubflity in H,0: Complete
Freezing/Melling Point:  Lessthan -26 °C (-13 'F} Octanol/Water Partition Coefficient: No data available
Specilic Gravity: Approximately 1.22 @ 20 'C pH {as is): 125-13.0
Density {(pounds/igation):  Approximately 10.17 pH {1% solution): Approximately 11.5
* 10. STABILITY AND REACTIVITY
GENERAL: This product is stable and hazardous polymerization will not cccur.
CONDITIONS TO AVOID: Avuid heat, light, decrease in pH, and contamination with heavy metals,

INCOMPATIBLE MATERIAL:  Acids, alcohols, amines, ammonia, chlorinated isocyanurates, combustibles, cyanides, detergents,
ethers, hydrocarbons, oxidizable materials, reducing agents.

HAZARDOUS DECOMPOSITION PRODUCTS: When heated to dryness and decomposition, this product may emit toxic lumes of
Cl" and texic axides of sedium. Solution will slowly liberate OXygen.

SENSITIVITY TO MECHANICAL IMPACT: Thie product is not sensitive to mechanical impact.

SENSITIVITY TO STATIC DISCHARGE: This product is nat sensitive to static discharge.
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11. TOXICOLOGICAL INFORMATION

Componsnis: Sodium Hypochlorite Sodium Hydroxide

Eye Contact: Rabbit: 10 mg; MODERATE Rabbit: 1 mg/24 hours; SEVERE
Skin Contact: No data available Rabbit: 500 mg/24 hours; SEVERE
Oral Ret LDy, No data availahle No data available

Dermal Rabbit LDy No data available No data available

inhalstion Ret LCy: No data available No data available

Human Data: Orsl Woman TDLo: 1 gnvkg No datn available

Other Toxicologieal Date: Oral Mouse LDg,: 5,800 mg/kg Oral Rabbit LDLo: 500 mg/kg
Carcinogenicity: Mo data available No data available

Teratopenicity: No data available No data available

Mutagenlchy: Cytogenic; Human; Lymphoeyte: 100 ppm/24 houra Cytogenic; Hamster; Lung: 10 mmol/L
Synergistic Products: None reported None reporied

Target Organs: Eyes, Skin, Lungs Eyes, Skin, Lungs

Madical Conditions Skin or Respiratory dissases 8kin or Reapiratory diseases
Aggravated by Exposure:

12. ECOLOGICAL INFORMATION

pH of water.

ENVIRONMENTAL FATE:

‘This material ia completely soluble in water. No apecific environments] fate information available. This material will affect the

ENVIRONMENTAL EFFECTS:
Aquatic toxicity for this material is not available,

13. DISPOSAL CONSIDERATIONS

RCRA 40 CFR 251 CLASSIFICATION: Corrosive Waste
U.5. EPA WASTE NUMBERDESCRIPTION: Doo2

If this product is disposed of as shipped, it meeta the criteria of a hazardous waste as defined under 40 CFR 261 due to ita
corrosivily, If this product becomes r waste, it will be a hazardous waste which is subject to the Land Disposal Restrictions under
40 CFR 268 and must be managed accordingly. As a hazardous liquid waste, it must be disposed of in accordance with local,

state, and federal regulations in & permitted hazardous waste treatment, storage, and disposal facility by treatment.

14. TRANSPORTATION INFORMATION

DOT 1986 North American Emergency Response Guidebook No.: 154

Other Shipping information: None.

DOT PROPER SHIPPING NAME: Hypochlorite Solutions

DOT HAZARD CLASS: 8

UN NUMBER: UNT791

PACKING GROUP: [}

DOT LABELS: Primery:  Corrosive Subsidlary: None Raquired
DOT PLACARDS: Corrosive

CERCLA Reportable Quantity; 100 pounds {NaOCl) RQ for product: 800 pounds (78.7 gallons)

MARINE POLLUTANT: No

DOT 1993 Emergency Reaponse Guidebook No.: 60

TOG PROPER SHIPPING NAME: Hypochlarite Solulions

TDG HAZARD CLASS: 8(9.2) Regulated Limit {AL): 5 kg {NaOCl}  Product: 40 kg (32.6 liters)
UN NUMBER: UN1791

PACKING GROUP: n

TDG LABELS: Primary:  Corrosive Subaidiary: None Required
TDG PLACARDS: Corrosive

CANUTEC initlai Emergency Response Guide Number: 38
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15. REGULATORY INFORMATION

COMPONENTS: Sodlum Hypochlorite Sodlum Hydroxide
OSHA
Target Organs: Eyes, 8kin & Lungs Eyes, Skin & Lungs
Carcinogenic Potential:
Regulated by OSHA: No No
Listed on NTP Reporl: No No
|ARC Lisling: Yas No
U.S. EPA Reguirements
Release Reporting
CERCLA (40 CFR 302):

Liated Substance: Yos Yas
Reportable Quanlity: 100 pounds 1,000 pounds
Category: B c
RCRA Waste No.: Nong listed Nons listad

Unlisted Substance: Noi applicable Not applicable
Reportable Quanlity: Not applicable Not applicable
Characteristic: Not applieable Not applicable
RCAA Waste No.; ot applicable Not applicable

SARA TITLE I
Saction 302 & 303 {40 CFR 355)

Listed Subsisnce: No No
Reportable Quantity: Noi applicable Nol applicable
Planning Threshold: Noi applicable Not applicable

Saction 311 & 312 {40 CFR 370}
Hazard Categories {product): Fire: ¥  Sudden Release of Preasure: N Reective: N Acute Health: ¥ Chronic Health: N
Planning Threshok: 10,000 pounds 10,000 pounds

Sectlon 313 {40 CFR 372)

Listed Toxic Chemical: No No

Reporting Thrashold: Not applicabla Not applicabte
U.S. TSCA STATUS
Listad (40 CFR 710): Yos Yes
CANADIAN REGULATIONS
Controlled Product: Yes
WHMIS Hazard Symbals: Maleylal Causing Other Toxic Electe, Corrosive Matarfal
WHMIS Class & Divialon: D2B, E
Product Identification Number: UN1791
IDL Substance: Yes Yes
Domestic Substence Lisk: Yes Yas
CEPA Priority List: Not listed Not listed
Carcinogenicity:
ACGIH Appandix A: Mot listed Notllsted
A1 Confirmed Human: Not applicable Not applicable
A2 Suspscted Human: Not applicabls Noi applicable
1ARC Group: Group 3 Notlisted
STATE REGULATIONS:
State of Calfornia
Safe Drinking Water and Toxins Enforcement Act, 1385 (Proposition 65)
Carcinogan: No No
Raproductive Toxin: Mo No
OTHER REGULATIONS:

State Right To Know Laws: MA, NJ, PA MA, NJ, PA
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16. OTHER INFORMATION

EPA Hegistration number:  Not Applicable
Approved Product Uges: Not Applicable

Special Notes:
Do not contaminate water, food, or feed by storage, use or disposal.

with acids or acidic sanitizers.

other reproductive ham.

MSDS Revision Information: Fom Ravision made 02/09/94

MSDS distributed by LA Chemical Company
Environmental Department
Phane:323.832-5000 FAYX: 323-773-0909

This praduct containg available chlorine. Toxic, corrosive chiorine gag can be liberated if this product comes in contact

This preduct does not ¢ontain any material which the Stats of Cafifornia has found to cause cancer and/or birth defscts or

infarmation Revised This Issue Date: Updated information - sections 2, 3,5, 6, 8, 9, 14-16.

Prepared By: Ruben Salgado Date Prapated:

05/07102

accordance with applicable federal, state, and lotal regulations.

This Material Safety Data Shest is provided as an infonmalion resource only. [f should not be taken 28 a wananty or raprassntation for which Los Angelea Chemical
Company as5umas hgai_responsihil'rty: }{.‘hila Los Angeles Chamical Company helisves the information containgd hereln is accurate and compiled from sourges
believed lo ba raliable, itis the responsihility of the user to invastigata end verity its vaiidity. The buyer assumas all responsibifity of using and handling the praduct in
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