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1.0 INTRODUCTION

1.1 OBJECTIVE

The objective of this plan is to provide a mechanism for establishing safe working conditions
at the site. The safety organization, procedures, and protective equipment have been
established based upon an analysis of potential hazards. Specific hazard control
methodologies have been evaluated and selected to minimize the potential of accident or

injury.

This safety plan will act as the supporting document for the UXO Safety Plan, located in

Appendix K, since work involves munitions.
1.2 POLICY STATEMENT

The policy of Shaw is to provide a safe and healthful work environment for all employees.
Shaw considers no phase of operations or administration to be of greater importance than
injury and illness prevention. Safety takes precedence over expediency and shortcuts. At
Shaw, it is believed all accidents and injuries are preventable. Shaw will take every

reasonable step to reduce the possibility of injury, illness, or accident.

This Site Specific Health and Safety Plan (SSHSP) prescribes the procedures that must be
followed during referenced site activities. Operational changes that could affect the health
and safety of personnel or the community will not be made without the prior approval of the

Project Manager and the Health and Safety Coordinator.

The provisions of this plan are mandatory for all personnel and subcontractors assigned to the

project. All visitors to the work site must abide by the requirements of the plan.
1.3 REFERENCES

This SSHSP complies with applicable Occupational Safety and Health Administration
(OSHA), U.S. Environmental Protection Agency (EPA), and Shaw Health & Safety policies
and procedures. This plan follows the guidelines established in the following:

e Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992).
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e U.S. Coast Guard (USCG), EPA (86-116, November 1985).
Title 29 of the Code of Federal Regulations (CFR), Part 1910.
Title 29 of the Code of Federal Regulations (CFR), Part 1926.
USACE Safety and Heath Requirements Manual EM 385-1-1.
Shaw Health and Safety Procedures HS001 through HS999 (current).

1.4 DISCLAIMER

The enclosed Site Specific Health and Safety Plan has been designed for the methods
presently contemplated by Shaw E&I (Shaw) for execution of the proposed work. Therefore,
the Site Specific Health and Safety Plan may not be appropriate if the work is not performed
by or using the methods presently contemplated by Shaw and/or Shaw, or if the scope of
work is modified. Each company or contractor is responsible for the safety and health of
their personnel, for their actions, and for the work they perform. It is highly recommended
that each company or contractor working at the site perform their work under the supervision

of their internal health and safety professionals.
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2.0 SITE HISTORY/SCOPE P OF WORK

2.1 BACKGROUND

The Navy has owned portions of Vieques since 1941, when land was purchased for use as
ammunitions storage facility in support of World War II training requirements. Although the
Island of Culebra was the focal point for naval gunfire in the 1960s and early 1970s, VNTR,
formerly known as the Atlantic Fleet Weapons Training Facility (AFWTF), began
developing facilities on the eastern end of Vieques in 1964, when it established a gunnery
range in the LIA. In 1965, the Navy established the LIA, also known as the Air Impact Area,
and began construction of Observation Point (OP) 1 on Cerro Matias.

By the 1970s, the LIA maintained several targets for aerial bombing including old tanks and
vehicles used as mock-ups, two bulls-eye targets and a strafing target. Additionally, several
point and area targets for ships to practice naval gunfire support (NGFS) were established in
the LIA.

The VNTR provided logistics support, scheduling assistance, and facilities for NGFS and air-
to-ground (ATG) ordnance delivery training for Atlantic Fleet ships, North Atlantic Treaty
Organization (NATO) ships, air wings, and smaller air units from other allied nations and the
Puerto Rican National Guard. The Fleet Marine Force, Atlantic (FMFLANT), conducted
training for Marine amphibious units, battalion landing teams, and combat engineering units
in the Eastern Maneuver Area (EMA). Occasionally, naval units of allied nations having a

presence in the Caribbean and the Puerto Rican National Guard also utilized the EMA

Adjacent to and west of the Surface Impact Area (SIA), the 10,673-acre EMA provided
maneuvering space and ranges for the training of marine amphibious units and battalion
landing teams in exercises of amphibious landings, small-arms fire, artillery and tank fire,
shore fire control, and combat engineering tasks. The EMA was first established in 1947, It is
demarcated by the western property line east to the western front friendly-fire line where the
SIA begins. Marine artillery was fired from gun positions in the EMA and SIA toward targets
in the LIA and SIA.

Portions of the training areas within the VNTR were in continuous use since World War I,
when the Navy acquired title to the land, until 2003. The Atlantic Fleet’s ships, aircraft, and
marine forces carried out training in all aspects of NGFS, ATG ordnance delivery, air-to-
surface mine delivery, amphibious landings, small-arms fire, artillery and tank fire, and
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combat engineering. As part of normal operations, unexploded ordnance (UXO) was cleared
periodically from the LIA and treated on-site by detonation. The Navy also operated a waste
munitions open burn and open detonation (OB/OD) facility under a USEPA interim status
Subpart X permit within the LIA.

2.2 SCOPE OF WORK

The total land area of the removal action area is approximately 440 acres; however, areas
inundated by water or areas with standing water will not be addressed as part of this removal
action. The objective of the TCRA/IM is to reduce risks at MRSs identified as posing an
explosive hazard due to MEC present on the ground surface. Access to the areas identified
for removal are currently restricted; however, trespassing occurs regularly in these areas. The
restrictions to these areas are currently not anticipated to be lifted. The objectives will be met
by removing all MEC present on the ground surface or exposed at the ground surface.

This Health and Safety Plan focuses on the following tasks identified in the work order:

e Clearing and grubbing
e Soil Screening

e Road Repair

MEC Surface removal actions are addressed in the UXO Safety Plan, as are associated

Activity Hazard Analysis

All site activities have been analyzed for potential hazards for which control measures are
provided in Appendix C, Activity Hazard Analyses.




Site Location

Vieques is located in the Caribbean Sea approximately 7 miles southeast of the eastern tip of
the island of Puerto Rico and 20 miles southwest of St. Thomas, U.S. Virgin Islands. Vieques
is the largest offshore island of the Commonwealth of Puerto Rico. It is approximately
20 miles long and 4.5 miles wide, and has an area of approximately 33,088 acres (51 square
miles).

The former VNTR is situated in the eastern half of the Island of Vieques, and is bordered on
the west by the community of Isabel Segunda, to the north by Vieques Sound, and to the
south by the Caribbean Sea. The former VNTR consist of approximately 14,500 acres and is
divided operationally into four MRAs that (from west to east) include: the EMA, an area
approximately 10,673 acres; the SIA, approximately 2,500 acres; the 900-acre Live Impact
Area (LIA) and the 200-acre Eastern Conservation Area (ECA) on the easternmost tip of

Vieques
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3.0 KEY PERSONNEL AND MANAGEMENT

The Project Manager (PM), Senior UXO Supervisor (SUXOS), Unexploded Ordnance Safety
Officer (UXOSO0), LANTDIV Program Certified Industrial Hygienist (CIH) and LANTDIV
Program Health and Safety Manager (HSM) are responsible for formulating and enforcing
health and safety requirements, and for implementing this SSHSP. The following
summarizes the health and safety responsibilities of the site management.

3.1 PROJECT SAFETY RESPONSIBILITES

The PM has the overall responsibility for the project and to assure that the requirements of
the contract are attained in a manner consistent with the SSHSP requirements. The PM will
coordinate with the SS, and the UXOSO to assure that the work is completed in a manner
consistent with the SSHSP. The SS is responsible for field implementation of the SSHSP.
The SS will be the main contact in any on-site emergency situation and will insure off-site
emergency agencies have been contacted prior to the start of work. The PM, CIH, HSM, SS
and UXOSO are authorized to administer this SSHSP. The PM, CIH, HSM, SS and
UXOSO are authorized to stop work when an imminent health or safety risk exists. The PM
and CIH are responsible for reviewing the SSHSP and ensuring that the SSHSP is complete
and accurate. The HSC will also provide technical and administrative support for the Health
and Safety Program and will be available for consultation when required. Each employee is
responsible for personal safety as well as the safety of others in the work area.

3.2 KEY SAFETY PERSONNEL
The following individuals share responsibility for heaith and safety ai the site:
Project Manager Bill Hughes

(757) 318-5140 (office)
(757) 438-8498 (cell)

Construction Superintendent Mike Clemens
(509) 990-1149 (cell)

Unexploded Ordnance Safety Officer Mike Clemens
(509) 990-1149 (cell)
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Navy QA Representative

RPM

COR

Title II Inspector: CH2M Hill

U.S. Fish and Wildlife

Program Certified Industrial Hygienist

Program Health and Safety Manager

Regional Health and Safety Manager

Carlton Finley
(787) 509-3071

Christopher Penny
(757) 322-4815 (office)

Zane Perry
(757) 322-4777 (office)
(757) 619-4611 (cell)

John Tomik
(757) 671-8311 ext. 413

Oscar Diaz
(787) 741-0659 (office)
(787) 347-7708 (cell)

Dave Mummert, CIH
(419) 425-6129 (office)
(419) 348-1544 (cellular)

Kym Edelman
(757) 318-5132 (office)
(757) 435-5384 (cellular)

Joe Hoyt, CHST
(804) 337-6982 (office)




NAVFAC Atlantic Title II Inspector
Naval Technical R g CH2MHill < P Navy QA/ROICC
Representative John Tomik Carlton Finley
Chris Penny
y
A
Shaw E & I
Technical Project Manager
George Overby
Shaw E&I
Program Manager Program QC/Safety
Jantes Dunn
QC- Ernie Duke
Safety-Kym Edelman
Project Manager Bill Hughes
Construction Superintendent TBD
Sr. UXO Satety Otficer Mike Clemens

Construction
Services
Right Way
Environmental

Target Removal

Fencing




4.0 ACTIVITY HAZARDS

On site chemical contamination is not anticipated. Chemical hazards are therefore associated
with materials brought on site. MSDS’s for chemicals which may be brought to the site are
located in Appendix A.

4.1 CHEMICAL HAZARDS

No chemical hazards are anticipated. Work will be conducted in non-contaminated areas.

42 HAZARD COMMUNICATION

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the
hazards of all chemicals located at this field project site are transmitted (communicated)
according to 29 CFR 1926.59 to all personnel and subcontractors. Hazard communication

will include:

4.2.1 Container Labeling

Shaw personnel will ensure that all containers are labeled according to contents. These
drums and containers will include those from manufacturers and those produced on site by
operations, such as gasoline and diesel safety cans. All incoming and outgoing labels shall
be checked for identity, hazard warning, and name and address of responsible party.

4.2.2 Material Safety Data Sheets (MSDS)

There will be an MSDS located on site for all site contaminants and each hazardous chemical
known to be used on site. MSDS’s are located in Appendix A of the Site-Specific Health
Plan.

4.2.3 Employee Information and Training

Training employees on chemical hazards is accomplished through an ongoing corporate
training program. Additionally, chemical hazards are communicated to employees through
daily safety meetings held at Shaw field projects and by an initial site orientation program.

At a minimum, Shaw and related subcontractor employees will be instructed on the

following:

e (OSHA regulated chemicals and their hazards in the work area.
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e How to prevent exposure to these hazardous chemicals.

e What the company has done to prevent workers' exposure to these chemicals.

¢ Procedures to follow if they are exposed to these chemicals.

e How to read and interpret labels and MSDS’s for hazardous substances found
on Shaw sites.

e Emergency spill procedures.

e Proper storage and labeling.

Before any new hazardous chemical is introduced on site, each Shaw and related
subcontractor employee will be given information in the same manner as during the safety
class. The site supervisor will be responsible for seeing that the MSDS on the new chemical
is available for review by on site personnel. The information pertinent to the chemical
hazards will be communicated to project personnel.

Morning safety meetings will be held and the hazardous materials used on site will be
discussed. Attendance is mandatory for all on site employees.

43 PHYSICAL HAZARDS

To minimize physical hazards, Shaw has developed standard safety protocols that will be
followed at all times. Activity Hazard Analyses, located in Appendix C, have been
developed for each principal activity and identify all major hazards to which employees may
be exposed.

The UXQ Safety Plan addresses hazards associated with handling MEC as wel! as protective
measures and safety procedures that will be followed to protect the health and safety of site
personnel.

The SS and UXOSO will observe the general work practices of each crewmember and
equipment operator, and enforce safe procedures. The crew leaders and SS will inspect the
work areas. All hazards will be corrected in a timely manner. A variety of physical hazards
may be encountered during work activities at this site. Hard hats, safety glasses and steel-toe
safety boots are required in all areas of the site. Site-specific hazards and all necessary
precautions will be discussed at the daily safety meetings. Failure to follow safety protocols
will result in removal of an employee from the site and appropriate disciplinary actions.
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4.4 ENVIRONMENTAL HAZARDS

Environmental factors such as weather, wild animals, insects, and irritant plants may posec a
hazard when performing outdoor tasks. The UXOSO and SS will take necessary actions to
alleviate these hazards should they arise.

4.4.1 Heat Stress

The combination of warm ambient temperature and protective clothing increases the
potential for heat stress. Heat stress disorders include:

e Heat rash

e Heat cramps

e Heat exhaustion
e Heat stroke.

Heat stress prevention is outlined in Shaw Health and Safety procedure HS400, Working in
Hot Environments. This information will be reviewed during safety meetings. Workers are
encouraged to increase consumption of water and electrolyte-containing beverages; e.g.,
Gatorade. Heat stress can be prevented by assuring an adequate work/rest schedule.
Guidelines are presented below and should be used in conjunction with HS400.

In addition, workers are encouraged to take rests and report symptoms whenever they feel
any adverse effects that may be heat-related. The frequency of breaks may need to be
increased based on worker recommendation to the UXOSO and SS. Heat stress can be
prevented by assuring an adequate work/rest schedule and adequate fluid consumption. A
guide for work/rest schedules for various protection levels are given below in Table 4.2. The
number of hours before a work/rest period is based on experience with similar work. The
time periods should be considered maximum. It must also be remembered that individual
physical variability’s and differences in physical work activities may require revisions to site
plans. This table should be used as a guide. Professional judgment of the SS and UXOSO is
necessary to assure a fully protective plan to prevent heat stress disorders.
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Table 4.2
Guidelines For Work-Rest Periods
Protection Level
Number Of Hours Before Rest Period

emperature Level D [Level [ evel B Level A
190+ F* 2.0 15 1.0 0.5
87.5F 2.5 2.0 1.5 1.0

2.5 F 3.0 2.5 2.0 1.5
77.5F 3.5 3.0 2.5 1.5
72.5 4.0 3.5 & 1.5

*Work above 100° F will be reviewed with the Project HSC to determine specific

requirements.

Alternately the work/rest schedule can be calculated based on heat stress monitoring results.
Each individual will count his/her radial (wrist) pulse as early as possible during each rest
period. If the heart rate exceeds 75 percent of their calculated maximum heart rate (MHR =
200 — age) at the beginning of the rest period, then the work cycle will be decreased by one-
third. The rest period will remain the same. An individual is not permitted to return to work
until his/her sustained heart rate is below 75 percent of their calculated maximum heart rate.

Body temperature, measured orally or through the ear canal, may also be monitored to assess
heat stress. Workers should not be permitted to continue work when their body temperature
exceeds 100.4 °F (degrees Fahrenheit) or (38 °C (degrees °C Celsius). Monitoring should be
conducted at the beginning of each break period as noted above.

Monitoring for heat stress will begin when the ambient temperature reaches or exceeds 70 °F
when wearing chemical protective clothing (Level C, B, A), or 80 °F for site activities
performed with no chemical protective clothing (Level D). Monitoring will include pulse
rate, weight loss, oral/ or ear canal temperature, signs and symptoms of heat stress and fluid

intake.

4.4.2 Noise

Hearing protection is required for workers operating or working near heavy equipment,
where the noise level is greater than 85 A-weighted decimal (dBA) (Time Weighted Average
[TWAY]) as well as personnel working around heavy equipment. The UXOSO will determine
the need and appropriate testing procedures (i.e., sound level meter and/or dosimeter) for
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noise measurement in accordance with Shaw Health and Safety procedure HS402 Hearing
Conservation Program.

Noise monitoring should be conducted during the beginning of each activity, as well as, any
time modifications lead to increased noise levels (e.g., adding additional equipment). A
sound level meter will be used to measure noise levels at selected locations in the work area
and on the site perimeter when treatment equipment is operating normally. When used,
noise-monitoring equipment must be calibrated before and after each shift.

If continuous noise levels are found to exceed 85 dBA at any location within the work area,
warning signs will be posted. Workers and visitors will be notified that hearing protection is
required. Appropriate hearing protection (e.g., ear plugs) will be worn whenever personnel
are working or visitors are present in that location. A supply of earplugs will be maintained
on site.

Action levels in the following table will trigger the use of appropriate hearing protection
(plugs or muffs). Hearing protection must be able to attenuate noise below 90 dBA (8-hour
TWA). Each hearing protection or device has a Noise Reduction Rating (NRR) assigned by
the EPA. The calculation for a hearing protection device’s effectiveness is: noise reading
dBA — (NRR —7dB) <90 dBA.

Instriment & 08 it Measurement : Action _ :
Type 1 or Type II Sound Level | >80 dBA — 85 dBA Hearing protection recommended. Limit
Meter or dosimeter work duration to 8-hour shifts.

>85 dBA — 950 dBA Hearing protection required. Limit work

duration to 8-hour shifts.

duration to 8 hour shifts.

>90 dBA — 115 dBA Hearing protection required. Investigate
use of engineering controls. Limit work

>115dBA Stop work. Consult Project HSM

4.43 Biological Hazards

Manchioneel is a tree that has been reported on Vieques Island. This large poisonous tree
grows commonly behind ant beaches. The fruit resembles a small green apple; it is
poisonous. An immediate antidote is seawater. Do not touch any part of the tree, or stand
under it in the rain. (see photo below)
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There are two plants on Vieques Island. Their common names are
“Rayo” and “Bayahonda”. They have necedle pointed thorns, but
they are not poisonous. The major risk is walking within these

bushes causing scratches to skin. Wearing long sleeve shirts (thick)

will help, however, due to hot weather, avoiding these plants is
best.

Several other plants on Vieques are known to be skin irritating.

They include:

e Comocladia dodonaea - Commonly known as Christmas-
bush, this is a fairly small shrub that has waxy looking
leaves that have a small spine at the end of each of them.
The leaves can vary in color from green to yellow to red.
The sap and residue on the leaves contain a chemical
similar to those found in poison ivy but in a higher
concentration.

e Croton discolor —This plant is a fairly large bush (up to 7 ft.
tall) that looks like it is drying out and doesn’t have long to
live. There are two species on the island, but both look very
similar and have very hairy leafs. The leaves have a
tendency to stick to your clothing because of the hairs of the
leaves.

e Tragia volubilis - This plant is commonly known as Pica-
Pica, as well as Cowitch. It is a vine that, if cut or disturbed,
will release hairs that can cause skin irritations.

e Malpighia fucata — Commonly known as palo bronco, this
evergreen shrub (or small tree) is identified by its opposite,
blunt-pointed leaves. Upper leaf surfaces are green and
lower surfaces are a paler green with many yellowish,
needle-like hairs. Flowers have white/pink petals.

Comocladia dodonaea

Croton discolor

Tragia velubilis

Malpighia fucata

Cordia rupicola




Pictetia aculeate

e Cordia rupicola — This is a small shrub with red fruit. Previously thought to be
endemic to Puerto Rico and known only from one area, it has recently been reported
from the island of Anegada's wooded hills among low dense brush.

e Pictetia aculeate — Commonly known as tachuelo, gumbo limbo, or turpentine tree,
this tree has a reddish, peeling bark and produces an intenely aromatic resin not
unlike the pine tree resins that are used to produce true turpentine.

West Nile Virus and West Nile Encephalitis West Nile Virus/West Nile Encephalitis is
rapidly becoming a health concern in the United States. West Nile Virus was first identified
in the U.S. in the New York area in 1999 and is closely related to the St. Louis Encephalitis
Virus, which is routinely found in the United States.

"Encephalitis" means an inflammation of the brain and it can be caused by viral and bacterial

infections. West Nile Encephalitis can be a serious or even fatal illness although this is rare

in humans. This illness develops in approximately one of every 150 infections and is
generally confined to older and physically compromised individuals.

West Nile Encephalitis is a viral infection of the brain transmitted through the bite of a
mosquito, which has previously fed on birds and/or horses that were infected with West Nile
Virus. Dead birds in an area may mean that West Nile Virus is circulating between the birds
and the mosquitoes in that area. West Nile Virus is not transmitted from one person to
another. Human illness from West Nile Virus is rare, even in arcas where the virus has been

reported.

Symptoms of Exposure Most people who become infected with West Nile Virus will have
either no symptoms or only mild ones. Symptoms of West Nile Encephalitis include high
fever, headache, confusion, muscle aches and weakness, seizures, or paralysis. At its most




serious, the infection can result in coma, permanent neurological damage, and death.
Symptoms usually occur five to 15 days following the bite of an infected mosquito. Because
West Nile Encephalitis is a viral infection, antibiotics are not effective and there is no
specific treatment available other than general support therapy.

Protective Measures at Projects There is no vaccine to protect humans against West Nile
Virus. Individuals at project sites can reduce their risk from being infected with West Nile
Virus by taking the following actions to protect against mosquito bites:

¢ Review the hazards of West Nile Virus periodically in morning safety meetings.

e Increase protective measures when working at dawn, dusk, and in the early evening.

e Reduce the area of exposed skin when working outdoors. Long-sleeved shirts with
sleeves rolled down are recommended. Understand that mosquitoes may bite through
thin clothing, so personnel should evaluate the actual Level D clothing worn, e.g., heavy
long sleeve work shirts and heavy jeans may be indicated. Also, the risk or threat of
mosquito bites is reduced for those activities that require the use of disposable coveralls.

e For activities where only Level D Personal Protective Equipment (PPE) is specified,
consider using disposable coveralls when working in wooded, highly vegetated, or
swampy areas.

e Use an insect repeilent‘ containing approximately 25% DEET (N, N-diethyl-meta-
toluamide). DEET in concentrations greater than 25% provides no additional protection
but repel insects longer. However, at some point there is no direct correlation between
concentration and repellency. For example, 50% DEET provides about four hours of
protection against mosquitoes, but increasing the concentration to 100% provides only
one additional hour of protection. Use the repellent according to the manufacturer’s
directions provided on the container. Use just enough repellent to cover exposed skin
and clothing. Do not treat unexposed skin. Frequent re-application is unnecessary for
effectiveness. Avoid prolonged and excessive use of DEET.

e After returning from outdoor field activities, wash treated skin with soap and water.

e Personnel should report flu-like symptoms to the SSHO.

DEET is safe for pregnant and lactating women and is generally safe for children. You
should avoid applying it to open wounds and irritated skin as it may further irritate the skin

ar cause discomfort.

Sweating, perspiration and getting wet may wash away the repellent and may require that
DEET containing repellent be re-applied.
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To remove the breeding places on a project, the following precautions will be followed as

practical:

e Cut tall grass and weeds

e Drain accumulated water in such items as drums, buckets, pools and plastic containers
e Repair holes in door and window screens

e Eliminate stagnate water puddles as practical

e Limit outdoor activities at dawn, dusk and early evening, when mosquitoes are most

active, as practical

4.44 Lightning

The procedures provided below will be used to protect site personnel from lightning related

injuries.

Training. A tailgate safety meeting will be conducted to increase awareness to the hazards
and prevention of lightning related incidents.

Detection of Lightning. The SS will be proactive in monitoring conditions that may produce
thunderstorms and lightning. A daily and weekly weather forecast will be tracked and
communicated to site personnel. When signs of impending storms, i.e., increasing wind,
darkening skies, or lightning appear, local weather monitoring will be increased. The
National Weather Service (www.nws.noaa.gov/) should be consulted frequently. Personnel
will be notified when thunderstorms may impact the site.

The "flash/bang" (f/b) technique of measuring the distance to lightning will be reviewed with
all personnel. The f/b technique is defined as: for each five seconds from the time of
observing the lightning flash to hearing the associated thunder, the lightning is one mile

away.

Suspension/Resumption of Activities. All outside activities will be suspended when a
lightning flash is immediately in the area or a f/b of 20 seconds (4 miles away) is noted.
Personnel may continue indoor work activities. Outdoor activities will resume when 30
minutes has passed since the last observable /b is 20 seconds or greater.
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Lightning Protection. When notification is given, all outside work activities will stop and
personnel will gather in the support zone for a head count and further instructions. Indoor
work will continue, except for the use of electrical equipment, telephones and computers.
When a safe location is not present and personnel are caught by a sudden lightning event,
employees should seek the lowest possible area, away from large objects which might attract
lightning or fall over, e.g., trees, utility poles. The employee should assume a crouching
position with their head lowered and hands over their ears. AVOID: WATER, HIGH
GROUNDS, HEAVY EQUIPMENT AND TALL, ISOLATED OBJECTS.

First Aid. An employee that is struck by lightning needs immediate assistance (call 911).
The body will not carry an electrical charge, but receives an electrical shock and may be
burned. Personnel certified in first-aid/CPR should inspect for shock and burns around
fingers, toes, buckles and jewelry. Stay with the injured employee until medical help arrives.

45 VEHICLE AND HEAVY EQUIPMENT SAFETY MANAGEMENT

4.5.1 Vehicle Safety

Motor vehicle incidents are the number one cause of occupational fatalities, accounting for
one in three deaths. Fifty percent or more of vehicle safety incidents occur while backing up.
Shaw employees involved in the operation and use of Shaw and/or leased or rented vehicles
will comply with the Shaw Health and Safety procedures HS800 Motor Vehicle Operation:
General Requirements and HS810 Commercial Vehicle Operation and Maintenance. Shaw
requires employees to use seat belts at all times when traveling in Shaw owned or
leased/rented vehicles. The SS and/or UXOSO will develop a parking area plan, inciuding
backing vehicles into parking spaces, using spotters for backing vehicles and policy

mandated vehicle inspections.

Shaw employees are expected to incorporate safe actions and preparations to avoid vehicle
accidents and personal injury during work and off-hours. Breaks should be planned into
lengthy job mobilizations and demobilizations, including rotation of drivers at regular
intervals. If parking areas are busy or crowded and more than one worker is traveling in the
same vehicle, one worker should remain outside the vehicle as it leaves the parking space to
assist the driver with traffic observation. Vehicles traveling before dawn and at dusk in rural
or wooded areas should be prepared to brake for wildlife, e.g. deer crossing roadways.

Shaw employees arriving at work areas should park vehicles away from delivery, heavy
equipment and vehicle loading/unloading locations to prevent parked vehicles from damage
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by various deliveries. Heavy equipment operators should inspect areas and request vehicles
to be moved or spotters used if necessary, to maneuver equipment in tight areas. Employees
who observe near misses or potential risks to parked or moving vehicles must report these to
the SS or UXOSO immediately.

Shaw employees are expected to use the vehicle inspection form and check/test the safety
systems on the vehicle on a daily basis. Check the following: brakes, mirrors, seat belts,
tires, leakage from the undercarriage, lights and turn signals. Vehicles with safety
deficiencies must be reported immediately and not driven until properly repaired. Vehicles
running errands from different project sites should have telephone numbers of the job site in

the vehicle in case calls for assistance are required.

Because of the different ways alcohol can affect behavior, even in very small amounts, the
best and safest course is not to drink before driving. At Shaw, a driver with blood alcohol
concentration (BAC) over 0.04 percent is considered to be under the influence and subject to
disciplinary action. Personnel involved in motor vehicle incidents are subject to drug and

alcohol testing.

Weather conditions can have a profound effect on driving. On slippery roads, drive more
slowly. Stop and turn with care. Keep several car lengths from other vehicles. At speeds in
excess of 35 mph, the chances of hydroplaning increase with speed. In general, keep back 1
car length for every 10 miles per hour (mph) to prevent striking the car ahead.

Vehicles will be operated in accordance with the requirements listed below:

e Secatbelt use is mandatory for all passengers
e Personnel may not ride in the back of cargo vehicles

e The driver must make a 360 degree walk around the assigned vehicle prior to

vehicle movement
e A ground guide is used to back up any vehicle

e Vehicle speed is limited to the posted speed limits for developed roadways, 25
mph maximum on dirt roads and 10 mph maximum off-road (based on

conditions)

e Vehicle driven in four wheel low and low gear when on dirt roads or off road

driving where steep grades dictate
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All operators must possess a valid drivers license

Fuel or gasoline are not to be transported inside the passenger compartment

No vehicle is left running when unattended

Parking brakes are used when vehicles are parked.

In the event of a vehicle incident, notify your Project Manager immediately and complete all

required reports.

4.5.2 Heavy Equipment Safety

Forklifts, excavators, loaders other material handling equipment present various physical
hazards on remediation sites. The following critical safety practices shall be followed to
prevent safety incidents during heavy equipment operation.

¢ All equipment will be inspected prior to each use.

e All operators will have training or equivalent experience to be permitted to
operate heavy equipment.

* Spotters will be used to back-up equipment and direct traffic in all *blind”
areas.

e Standard hand signals will be used to communicate between operators and
ground crew.

e All heavy equipment will have operable back-up alarms.

e Heavy equipment will be parked in areas where operators will not be exposed
to strains or slip/trip/fall hazards during mounting and dismounting of
equipment

e All heavy equipment will be equipped with operable seat belts; belts will be
used by all operators.

e Written lifting plans will be developed and reviewed for all critical lifts.

4.6 MANUAL MATERIAL LIFTING

Many different types of objects may be handled manually during site operations. Care
should be taken when lifting and handling heavy or bulky items because they are the cause of
many back injuries. The following fundamentals address the proper lifting techniques that

are essential in preventing back injuries:
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e The size, shape, and weight of the object to be lifted must first be considered. No
individual employee is permitted to lift any object that weighs more than 60 pounds.
Multiple employees or the use of mechanical lifting devices are required for objects
over the 60-pound limit.

e The anticipated path to be taken by the lifter should be inspected for the presence of
slip, trip, and fall hazards.

e The feet shall be placed far enough apart for good balance and stability (typically
shoulder width). THE FOOTING SHALL BE SOLID.

e The worker shall get as close to the load as possible. The legs shall be bent at the
knees.

e The back shall be kept as straight as possible and abdominal muscles should be
tightened.

e To lift the object, the legs are straightened from their bending position.

e A worker shall never carry a load that cannot be seen over or around.

e  When placing an object down, the stance and position are identical to that for lifting.
The legs are bent at the knees and the object lowered.

When two or more workers are required to handle the same object, coordination is essential
to ensure that the load is lifted uniformly and that the weight is equally divided between the
individuals carrying the load. When carrying the object, each worker, if possible, shall face
the direction in which the object is being carried. In handling bulky or heavy items, the
following guidelines shall be followed to avoid injury to the hands and fingers:

¢ A firm grip on the object is essentiai; ieather gioves shail be used if necessary.

e The hands and object shall be free of oil, grease, and water that might prevent a firm
grip, and the fingers shall be kept away from any points that could cause them to be
pinched or crushed, especially when setting the object down.

e The item shall be inspected for metal slivers, jagged edges, burrs, and rough or
slippery surfaces prior to being lifted.

47 ACTIVITY HAZARD ANALYSES

Appendix C contains Activity Hazard Analyses (AHA) for primary site tasks. They contain
detailed information on physical hazards, and provide control measures for these hazards.
The AHA’s will be field checked by the SS and UXOSO on an ongoing basis and revised as
necessary. All revisions will be communicated to the work crew.
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5.0 WORK AND SUPPORT AREAS

To prevent migration of contamination from personnel and equipment, work areas will be
clearly specified as designated below prior to beginning operations. Each work area will be
clearly identified using signs or physical barriers. Even though this project consists of clean
construction, site zones will be clearly delineated to prevent access of un-authorized

individuals.

5.1 SUPPORT ZONE

The SZ, will be located upwind, in an area outside the work area, within the geographic
perimeters of the site. The area is used for material staging, vehicle parking, office facilities,
sanitation facilities, and receipt of deliveries. Personnel entering this zone may include
delivery personnel, visitors, security guards, etc., who will not necessarily be permitted in the -
work area. All personnel arriving in the SZ will, upon arrival, report to the UXOSO and sign

the site visitor log.

52 WORK ZONE

The WZ will be the area around the excavation activities. All employees will use proper PPE
when working in these areas. The location of the WZ will be identified by fencing or other
appropriate means primarily around the excavation. A daily entry log records the time of
entry and exit from the WZ for each person.

A log of all personnel visiting, entering or working on the site shall be maintained by the
UXOSO. Visitors will attend a site orientation given by the UXOSO and sign the SSHSP.

The following are standard safe work practices that apply to all site personnel and will be
discussed in the safety briefing prior to initiating work on the site:

+ Eating, drinking, chewing gum or tobacco, smoking is prohibited in the WZ.

* Hands and face must be washed upon leaving the WZ and before eating,
drinking, chewing gum or tobacco and smoking.

e A buddy system will be used. Hand signals will be established to maintain
communication.

e During site operations, each worker will consider himself as a safety backup to
his partner. Oft-site personnel provide emergency assistance.

e Visual contact will be maintained between buddies on site when performing

hazardous duties.




e All personnel must comply with established safety procedures. Any staff
member who does not comply with safety policy, as established by the SS, will
be immediately dismissed from the site.

e All employees and visitors must sign in and out of the site.




6.0 PROTECTIVE EQUIPMENT

This section specifies the levels of personal protective equipment (PPE), which is required
for each principal activity performed at this site. All site personnel must be trained in the use

of all PPE utilized.

6.1

ANTICIPATED PROTECTION LEVELS

The following protection levels have been established for the site work activities.

Table 6.1
Anticipated Protection Levels
Task Initial Upgrade Skin Protection Respiratory | Other PPE
PPE PPE Level Protection
Level
Clearing and Level D | Modified Leather-work None Hard-hat, steel-toe work
Grubbing Level ‘D’ | gloves. Tyvek® boots, safety glasses and
coverall as hearing protection >85
necessary fo dBA.
protect against
biological
hazards, irritating
plants, as needed.
Screening Soil; Level D | Not Tyvek® coverall None Hard-hat, steel-toe work
Road Repair Anticipated | as necessary to boots, safety glasses and
protect against hearing protection >85
biological hazards dBA. Utilize hi-visibility
vests for heavy traffic
areas.
MEC Surface As As As specified in As specified | As specified in UXO
Removal Actions specified | specified in | UXO Safety Plan | in UXO Safety Plan
in UXO UXxo Safety Plan
Safety Safety Plan
Plan
General Support Zone | Level D | Not None None Hard-hat, steel-toe boots,

Activities

Anticipated

safety glasses and hearing
protection >85dBA.

6.2

PROTECTION LEVELS DESCRIPTIONS

This section lists the minimum requirements for each protection level. Modification to these

requirements may have been noted above.

6.2.1 LevelD

Level D consists of the following:

6-1




6.2.2

Safety glasses with side shields

Hard hat

Steel-toed work boots

Work clothing as prescribed by weather

Leather work gloves

Cut resistant gloves when handling sharp objects

Reflective vests for ground personnel working around heavy equipment or
roadways

Hearing protection in areas >85 dBA

Modified Level D

Modified Level D consists of the following:

Safety glasses with side shields

Hard hat

Steel-toed work boots

Tyvek® coverall or PVC rain suit for wet conditions
Latex over-boots

Hearing protection in areas >85 dBA
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6.3 SITE- SPECIFIC PERSONAL PROTECTIVE EQUIPMENT (PPE)

The primary objective of the PPE program is to ensure employee protection during site
operations. Engineering controls are not feasible for many tasks and, therefore, require the
use of PPE.

The SS will be responsible for monitoring all aspects of the PPE program. This includes
donning and doffing, temperature related stress monitoring, inspection, and decontamination.
PPE selection is identified in Table 6.1 for each specified task. The UXOSO, in consultation
with the HSC, and the HSM will direct changes in PPE based on changing conditions. The
site-specific SSHSP will serve as written certification that the workplace was evaluated

concerning PPE requirements.




7.0 DECONTAMINATION PROCEDURES

This section describes the procedures necessary to ensure that both personnel and equipment
are free from gross contamination when they leave the work site. No chemical hazards are
anticipated so decontamination will be for general removal of visual gross contamination.

7.1 PERSONNEL DECONTAMINATION

Decontamination procedures will ensure that material which workers may have contacted in
the WZ do not spread to clean areas of the site. This sequence describes the general
decontamination procedure. The specific stages will vary depending on the site, the task, the
protection level, etc.

7.1.1 Modified Level ‘D’ Decontamination

Go to end of WZ

Remove and discard latex booties
Remove outer gloves and discard
Remove protective suit

Remove inner sample gloves and discard
Wash face and hands.

Y g B!

7.1.2  Personal Hygiene
Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face.

7.2  EQUIPMENT DECONTAMINATION

All  contaminated equipment wili be decontaminated before ieaving the site.
Decontamination procedures will vary, but may include sweeping, wiping, scraping, hosing,
or steaming the exterior of the equipment. Personnel performing this task will wear the
proper PPE as prescribed by the UXOSO.

7.3 DISPOSAL

All decontamination liquids and disposable clothing will be treated as contaminated waste
unless determined otherwise by accepted testing methods. Wastes will be disposed of

according to state and federal regulations.




8.0 AIR MONITORING

Air monitoring is not anticipated on this portion of the project.
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9.0 EMERGENCY RESPONSE

9.1 PRE-EMERGENCY PLANNING

Prior to engaging in activities at the site, Shaw will plan for possible emergency situations
and have available adequate supplies and manpower to respond. In addition, site personnel
will receive training during the site orientation concerning proper emergency response

procedures.

The following situations would warrant implementation of the Emergency Response and
Contingency Plan (ERCP):

Fire/Explosion ¢ The potential for human injury exists.

¢  Toxic fumes or vapors are released.

e The fire could spread on-site or off-site and possibly ignite other
flammable materials or cause heat-induced explosions.

e The use of water and/or chemical fire suppressants could result in
contaminated run-off.

Spill or Release of e The spill could result in the release of flammable liquids or vapors, thus

Hazardous Materials causing a fire or gas explosion hazard. :

e  The spill could cause the release of toxic liquids or fumes in sufficient
quantities or in a manner that is hazardous to or could endanger human
health.

Natural Disaster e A rainstorm exceeds the flash flood level.

e The facility is in a projected tornado path or a tornado has damaged
facility property.

s Severe wind gusts are forecasted or have occurred and have caused
damage to the facility.

e Hurricanes

Medical Emergency

e  Trauma injuries (broken bones, severe lacerations/bleeding, burns).
Eye/skin contact with hazardous materials.

e Loss of consciousness.

e  Heat stress (Heat stroke).

e  Heart attack.

e  Respiratory failure.

e  Allergic reaction.

The following measures will be taken to assure the availability of adequate equipment and

manpoOwer resources:

e Sufficient equipment and materials will be kept on site and dedicated for
emergencies only. The inventory will be replenished after each use.




e On-site emergency responders will be current in regards to training and medical
surveillance programs. Copies of all applicable certificates will be kept on file
for on-site personnel required to respond.

e It will be the responsibility of the Site Supervisor to brief the on-site response
team on anticipated hazards at the site. The Emergency Coordinator shall also
be responsible for anticipating and requesting equipment that will be needed for
response activities.

e Emergency response activities will be coordinated with the Local Emergency
Management Agency (EMA) in compliance with SARA Title III requirements.

Communications will be established prior to commencement of any activities at the
remediation site. Communication will be established so that all responders on site have
availability to all pertinent information to allow them to conduct their activities in a safe and
healthful manner. The primary communication device will be air horns.

9.2 EMERGENCY RECOGNITION AND PREVENTION

Because unrecognized hazards may result in emergency incidents, it will be the responsibility
of the Site Supervisor and the Site Safety Officer, through daily site inspections and
employee feedback (Safety Observation Program, daily safety meetings, and AHA) to
recognize and identify all hazards that are found at the site. These may include:

Chemical Hazards e  Materials at the site

* Materials brought to the site
Physical Hazards e  Fire/explosion

+  Slip/trip/fall

e Excessive noise
Mechanical Hazards ¢  Pinch points

e Vehicle traffic

Electrical Storms

High winds

Heavy Rain/Snow

Temperature Extremes (Heat/Cold Stress)
Poisonous Plants/Animals

Environmental Hazards

Once a hazard has been recognized, the SS and the UXOSO will take immediate action to
prevent the hazard from becoming an emergency. This may be accomplished by the
following:

e Daily safety meeting
e Task-specific training prior to commencement of activity




PPE selection/use
Following all Shaw standard operating procedures

Table 9.1
Emergency Telephone Numbers

Local Agencies —

Centro de Salud Familiar Susana Centeno
Carr. 997 Kilometer 1 Ht.0

Bo. Destino

Vieques, Puerto Rico

Ambulance 911
Fire 911
Police 911
Hospital

(787) 741-2151

Regional Poison Control Center

800-552-6337

Federal Agencies
Agency for Toxic Substances and Disease Registry
National Response Center

(404) 639-0615 (24 hr.)
800-424-8802

Navy QA Representative — Carlton Finley
RPM — Christopher Penny
COR- Zane Perry

(787) 509-3071
(757) 322-4815 (office)
(757) 322-4777 (office)
(757) 619-4611 (cellular)

Shaw Personnel
Project Manager — Bill Hughes

Construction Superintendent — Mike Clemens

Unexploded Ordnance Safety Officer — Mike Clemens

Program CIH — David Mummert

Program Health & Safety Manger — Kym Edelman

(757) 318-5140 (office)
(757) 438-8498 (cellular)

(509) 990-1149 (cellular)
(509) 990-1149 (cellular)
(419) 425-6129 (office)

(419) 348-1544 (cellular)

(757) 318-5132 (office)
(757) 435-5384 (cellular)

Shaw Corporation (24 hour) Help Desk

(866)299-3445

Additional Phone #'s in Section 3 this SSHSP

9.3 PERSONNEL ROLES, LINES OF AUTHORITY, AND COMMUNICATIONS

This section of the ERCP describes the various roles, responsibilities, and communication

procedures that will be followed by personnel involved in emergency responses.
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The primary Emergency Coordinator for this site is the Site Supervisor. In the event an
emergency occurs and the Emergency Coordinator is not on site, the SS or the highest-
ranking employee on site will serve as the Emergency Coordinator until he arrives. The
Emergency Coordinator will determine the nature of the emergency and take appropriate
action as defined by this ERCP.

The Emergency Coordinator will implement the ERCP immediately as required. The
decision to implement the plan will depend upon whether the actual incident threatens human
health or the environment. Immediately after being notified of an emergency incident, the
Emergency Coordinator or his designee will evaluate the situation to determine the

appropriate action.

9.3.1 Responsibilities and Duties

This section describes the responsibilities and duties assigned to the Emergency Coordinator.

It is recognized that the structure of the “Incident Command System” will change as
additional response organizations are added. Shaw will follow procedures as directed by the
Fire Department, LEPC, State and Federal agencies as required. Shaw will defer to the local
Fire Department Chief to assume the role of Incident Commander upon arriving on site.
Additional on-site personnel may be added to the Site Emergency Response Team as

required to respond effectively.

9.3.2 On-Site Emergency Coordinator Duties

The on-site Emergency Coordinator is responsible for implementing and directing the
emergency procedures. All emergency personnel and their communications will be
coordinated through the Emergency Coordinator. Specific duties are as follows:

e Identify the source and character of the incident, type and quantity of any
release. Assess possible hazards to human health or the environment that may
result directly from the problem or its control.

¢ Discontinue operations in the vicinity of the incident if necessary to ensure that
fires, explosions, or spills do not recur or spread to other parts of the site.

¢ Notify the ROICC. The ROICC will contact the local Emergency Response
Teams if their help is necessary to control the incident. Table 9.1 provides
telephone numbers for emergency assistance.
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e Direct on-site personnel to control the incident until, if necessary, outside help
arrives.

e Ensure that the building or area where the incident occurred and the
surrounding area are evacuated, and shut off possible ignition sources, if
appropriate. The Emergency Response Team is responsible for directing site
personnel such that they avoid the area of the incident and leave emergency
control procedures unobstructed.

e If fire or explosion is involved, notify facility Fire Department.

o Notify Shaw Project Manager

e Notify ROICC

e Have protected personnel, in appropriate PPE, on standby for rescue.

If the incident may threaten human health or the environment outside of the site, the
Emergency Coordinator should immediately determine whether evacuation of area outside of
the site maybe necessary and, if so, notify the ROICC. The ROICC will contact the local
Police Department and the Office of Emergency Management.

If hazardous waste has been released or produced through control of the incident, ensure that:

e Waste is collected and contained.

e Containers of waste are removed or isolated from the immediate site of the
emergency.

e Treatment or storage of the recovered waste, contaminated soil or surface
water, or any other material that results from the incident or its control is
provided.

e Ensure that no waste that is incompatible with released material is treated or
stored in the facility until cleanup procedures are completed.

e Ensure that all emergency equipment used is decontaminated, recharged, and fit
for its intended use before operations are resumed.




9.3.3 Safe Distances and Places of Refuge

The Emergency Coordinator for all activities will be the SS. No single recommendation can
be made for evacuation or safe distances because of the wide variety of emergencies that
could occur. Safe distances can only be determined at the time of an emergency based on a
combination of site and incident-specific criteria. However, the following measures are

established to serve as general guidelines.

In the event of minor hazardous materials releases (small spills of low toxicity), workers in
the affected area will report initially to the contamination reduction zone. Small spills or
leaks (generally less than 55 gallons) will require initial evacuation of at least 50 feet in all
directions to allow for cleanup and to prevent exposure. After initial assessment of the extent
of the release and potential hazards, the Emergency Coordinator or his designee will
determine the specific boundaries for evacuation. Appropriate steps such as caution tape,

rope, traffic cones, barricades, or personal monitors will be used to secure the boundaries.

If an incident may threaten the health or safety of the surrounding community, the public will
be informed and, if necessary, evacuated from the area. The Emergency Coordinator, or his
designee, will inform the proper agencies in the event that this is necessary. Telephone

numbers are listed in Table 9.1.

Places of refuge will be established prior to the commencement of activities. These areas

must be identified for the following incidents:

Chemical release
Fire/explosion
Medical emergency
Hazardous weather.

In general, evacuation will be made to the main entrance to the Shaw site, unless the
Emergency Coordinator determines otherwise. It is the responsibility of the Emergency
Coordinator to determine when it is necessary to evacuate personnel to off-site locations.

In the event of an emergency evacuation, all the employees will gather at the entrance to the
site until a head count establishes that all are present and accounted for. No one is to leave

the site without notifying the Emergency Coordinator.




9.3.4 Evacuation Routes and Procedures

All emergencies require prompt and deliberate action. In the event of an emergency, it will
be necessary to follow an established set of procedures. Such established procedures will be
followed as closely as possible. However, in specific emergency situations, the Emergency
Coordinator may deviate from the procedures to provide a more effective plan for bringing
the situation under control. The Emergency Coordinator is responsible for determining

which situations require site evacuation.

9.3.5 Evacuation Signals and Routes

Two-way radio communication and an air horn will be used to notify employees of the
necessity to evacuate an area or building involved in a release/spill of a hazardous material.
The crew supervisor will have a two-way radio. Only the Emergency Coordinator will
initiate total site evacuation, however, in his absence, decision to preserve the health and

safety of employees will take precedence.

93.6 FEvacuation Procedures

In the event evacuation is necessary, the following actions will be taken:

¢ The emergency signal will be activated.

e No further entry of visitors, contractors, or trucks will be permitted. Vehicle
traffic within the site will cease in order to allow safe exit of personnel and
movement of emergency equipment.

e Shut off all machinery if safe to do so.

e ALL on-site personnel, visitors, and contractors in the support zone will
assemble at the entrance to the site for a head count and await further
instruction from the Emergency Coordinator.

e ALL persons in the exclusion zone and contamination reduction zone will be
accounted for by their immediate crew leaders (e.g., foreman). Leaders will
determine the safest exits for employees and will also choose an alternate exit if
the first choice is inaccessible.

e During exit, the crew leader should try to keep the group together. Immediately
upon exit, the crew leader will account for all employees in his crew.

e Upon completion of the head count, the crew leader will provide the
information to the Emergency Coordinator.




e Contract personnel and visitors will also be accounted for.

e The names of emergency response team members involved will be reported to
the emergency spill control coordinator.

e The Emergency Coordinator, or designee, will make a final tally of persons.
No attempt to find persons not accounted for will involve endangering lives of
Shaw or other employees by re-entry into emergency areas.

In all questions of accountability, immediate crew leaders will be held responsible for those
persons reporting to them. Visitors will be the responsibility of those employees they are
seeing. Contractors and truck drivers are the responsibility of the Site Supervisor.

e Personnel will be assigned by the Emergency Coordinator to be available to
direct and brief emergency responders.

e Re-entry into the site will be made only after the Emergency Coordinator gives
clearance. At his direction, a signal or other notification will be given for
re-entry into the facility.

e Drills will be held annually, at a minimum, to practice all of these procedures
and will be treated with the same seriousness as an actual emergency.

9.3.7 Medical Emergency Contingency Measures

The procedures listed below will be used to respond to medical emergencies. The UX0OSO
will contact the local hospital and inform them of the site hazards and potential emergency

situations. A minimum of two first-aid/CPR trained personnel will be maintained on site.

9.3.8 Response

The nearest workers will immediately assist a person who shows signs of medical distress or

who is involved in an accident. The work crew supervisor will be summoned.

The work crew supervisor will immediately make radio contact with the on-site Emergency
Coordinator to alert him of a medical emergency situation. The supervisor will advise the

following information:

e [Location of the victim at the work site
e Nature of the emergency




e  Whether the victim is conscious
e Specific conditions contributing to the emergency, if known.

The Emergency Coordinator will notify the Site Safety Officer. The following actions will
then be taken depending on the severity of the incident:

Life-Threatening Incident. If an apparent life-threatening condition exists, the crew
supervisor will inform the Emergency Coordinator by radio, and the local Emergency
Response Services (EMS) will be immediately called. An on-site person will be appointed
who will meet the EMS and have him/her quickly taken to the victim. Any injury within the
EZ will be evacuated by Shaw personnel to a clean area for treatment by (EMS) personnel.
No one will be able to enter the EZ without showing proof of training, medical surveillance

and site orientation.

Any personnel requiring emergency medical attention will be evacuated from exclusion and
contamination reduction zones if doing so would not endanger the life of the injured person
or otherwise aggravate the injury. Personnel will not enter the area to attempt a rescue if
their own lives would be threatened. The decision whether or not to decontaminate a victim
prior to evacuation is based on the type and severity of the illness or injury and the nature of
the contaminant. For some emergency victims, immediate decontamination may be an
essential part of life-saving first aid. For others, decontamination may aggravate the injury or
delay life-saving first aid. Decontamination will be performed if it does not interfere with

essential treatment.

If decontamination can be performed, wash external clothing and cut it away.

If decontamination cannot be performed, observe the following procedures.

e Wrap the victim in blankets or plastic to reduce contamination of other
personnel.

e Alert emergency and off-site medical personnel to potential contamination,
instruct them about specific decontamination procedures.

¢ Send site personnel familiar with the incident and chemical safety information
(e.g., MSDS) with the affected person.

An accident/injury/illness report will be completely and properly filled out and submitted to
the Program Health and Safety /Project CIH, in accordance with Shaw reporting procedures.
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A list of emergency telephone numbers is given in Table 9.1.

Non Life-Threatening Incident. All injuries, no matter how small, will be reported to the
SS and UXOSO. Ifit is determined that no threat to life is present, the Site Supervisor will
direct the injured person through decontamination procedures appropriate to the nature of the
illness or accident. Appropriate first-aid or medical attention will then be administered.

*NOTE: The area surrounding an accident site must not be disturbed until the scene has

been cleared by the Site Supervisor.

9.3.9 Notification

The following personnel/agencies will be notified in the event of a medical emergency:

Local Fire Department or EMS

On-site Emergency Coordinator

Warkers in the affected areas

Notify Shaw PM

Notify Navy QA Representative and NAVFAC Atlantic Project Manager

9.3.10 Fire Contingency Measures

Shaw personnel and subcontractors are not trained professional firefighters. Therefore, if
there is any doubt that a fire can be quickly contained and extinguished, personnel will notify
the Emergency Coordinator by radio and vacate the structure or area. The Emergency

Coordinator will immediately notify the local Fire Department.

The following procedures will be used to prevent the possibility of fires and resulting

injuries:

e Sources of ignition will be kept away from where flammable materials are
handled or stored.

e “No smoking” signs will be conspicuously posted in areas where flammable
materials are present and throughout the exclusion and contamination reduction
zones.
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o Fire extinguishers will be located in all Shaw site dedicated vehicles and placed
in all areas where a fire hazard may exist.

e Before workers begin operations in an area the foreman will give instruction on
egress procedures and assembly points. Egress routes will be posted in work
areas and exit points clearly marked.

The following procedures will be used in the event of a fire:

e Anyone who sees a fire will notify his or her supervisor who will then contact
the Emergency Coordinator by radio. The Emergency Coordinator will activate
the emergency air horns and contact the local Fire Department.

e When the emergency siren sounds, workers will disconnect electrical
equipment in use (if possible) and proceed to the nearest fire exit.

e Work crews will be comprised of pairs of workers (buddy system) who join
each other immediately after hearing the fire alarm and remain together
throughout the emergency. Workers will assemble at a predetermined rally
point for a head count.

e When a worker has extinguished a small fire, the Emergency Coordinator will
be notified.

94 HAZARDOUS WEATHER CONTINGENCY MEASURES
Operations will not be started or continued when the following hazardous weather conditions

are present:

e Lightning
= Heavy Rains
e High Winds

9.4.1 Response

e All equipment will be shut down and secured to prevent damage.

e Personnel will be moved to safe refuge. The Emergency Coordinator will
determine when it is necessary to evacuate personnel to off-site locations and
will coordinate efforts with fire, police, and other agencies.
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9.4.2 Notification

The Emergency Coordinator will be responsible for assessing hazardous weather conditions

and notifying personnel of specific contingency measures. Notifications will include:

e Shaw employees and subcontractors
e Notify Shaw PM
e Notify ROICC
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10.0 TRAINING REQUIRMENTS

Site-specific training for this project will include Hazard Communication as per 29 CFR
1926, site physical and environmental hazards, emergency response and evacuation
procedures, and emergency telephone numbers. Training will be held at the site location by
the PM before any site work activities begin.

Outlines of the orientation for SHAW sub-contract personnel and visitors are presented

below:
Shaw/SUBCONTRACTORS VISITOR ORIENTATION
e  SSHSP sign off e  SSHSP signoff

Review of Site map
Work Zones in progress

e  Sign in/out procedures
e  Site background

e  Chain of command e  Hazard Communication

e  Rules and regulations e Emergency plan/signals

e  Hours of work e  Training/medical requirements

e  Absences e  Zones/areas open to visitors
Equipment

e  Emergency Information

Emergency signal

e  Gathering point

« Responsibilities/roles

s Emergency phone numbers

e Work Zones

e MSDS’s [Hazard Communication Program]
e  AHA’s (Activity Hazard Analyses)

e Forms, site-specific Incident Reporting

e UXO Awareness
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11.0 MEDICAL SURVEILLANCE PROGRAM

All Shaw personnel participate in a medical and health monitoring program. This program is
initiated when the employee starts work with a complete physical and medical history and is
continued on a regular basis, based on an individual’s job function. This program was
developed in conjunction with a consultant toxicologist and Shaw's occupational health
physician. Other medical consultants are retained when additional expertise is required.

The following information is provided in the event that medical attention is necessary.
The Shaw Medical Director is:

Dr. Jerry H. Berke

MD, MPH

Health Resources

600 West Cumming Park
Suite 3400

Woburn, Mass 01801-6350
781-935-8581 (direct dial)
800-350-4511 (toll free)

The Shaw Medical Director and the HSM will be immediately notified ot any suspected
exposures to hazardous materials/wastes.




APPENDIX A
INTERNATIONAL SAFETY CARDS & MATERIAL SAFETY DATA
SHEETS (MSDS’s)

International Safety Cards are included in this section, as well as MSDS’s for chemicals
that may be brought to the site.

Materials which may be brought to the site:

Gasoline
Diesel
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Unleaded

CITGO Gasolines, All Grades

Material Safety Data Sheet

CITGO Petroleum Corporation
P.O. Box 4689
Houston, TX 77210

UNLEAD
05/23/2005

MSDS No.
Revision Date

IMPORTANT: Read this MSDS before handling or disposing of this product and pass this
information on to employees, customers and users of this product.

Hazard Rankings

Emergency Overview

Physical State Liquid.

Color Transparent, clear to Odor
amber or red.

Pungent, characteristic
gasoline.

DANGER:

Extremely flammable liquid; vapor may cause flash fire or
explosion.

Vapor may travel considerable distance to source of ignition
and flash back.

Use Only as a Motor Fuel. Do Not Siphon by Mouth.
Harmful or fatal if swallowed - Can enter lungs and cause
damage. '

High concentrations of vapor reduce oxygen available for
breathing and may cause suffocation.

May be harmful if inhaled or absorbed through the skin.
Mist or vapor may irritate the eyes, mucous membranes, and
respiratory tract.

Liquid contact may cause eye and skin irritation.
Overexposures may cause central nervous system (CNS)
depression and target organ efiects (See Section 3).
Harmful or fatal if swallowed - Can enter lung and cause
damage.

to arrhythmias (irregular beats).

Contains Benzene - Cancer Hazard.

Long term exposure to gasoline vapor has caused cancer in
laboratory animals.

Avoid Spills. Spills may present both a physical and an
environmental hazard.

HMIS NFPA
Health Hazard % 2 1
Fire Hazard 3 3
Reactivity 0 o

*= Chronic Health Hazard

Protective Equipment

Inhalation overexposure can increase the heart’s susceptibility'

Minimum Recommended
See Section 8 for Details

oo ffb §

SECTION 1. PRODUCT IDENTIFICATION

Trade Name CITGO Gasolines, All Grades

Technical Contact

(800) 248-4684

Unleaded
Product Number Various Medical Emergency (832) 486-4700
CAS Number Mixture. CHEMTREC Emergency (800) 424-9300
(United States Only)
MSDS No. Revision Date 05/23/2005 Continued on Next Page Page Number: 1
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CITGO Gasolines, All Grades Unleaded

Product Family Motor fuels.

Synonyms Unleaded Gasolines; Motor Gasolines; Petrol; Automobile Motor Fuels; Finished Gasolines;
Gasoline, Regular Unleaded; Gasoline, Mid-grade Unleaded; Gasoline, Premium Unleaded;
Reformulated Gasolines (RFG); Reformulated Motor Fuels; Oxygenated Mator Spirits;
Gasoline, Regular Reformulated; Gasoline, Mid-grade Reformulated; Gasoline, Premium
Reformulated.

SECTION 2. COMPOSITION

Gasoline is a complex and variable mixture that originates from finished refinery streams. These streams can contain
the hydrocarbons and oxygenated chemicals (oxygenates) listed below that are regulated or are associated with certain
potential health effects. The typical concentration of oxygenates in gasoline does not exceed 18% (v/v).

Component Name(s) CAS Registry No. Concentration (%)
Methyl tertiary-Butyl Ether (MTBE) 1634-04-4 0-15
Tertiary-Amyl Methyl Ether (TAME) 994-05-8 0-15
Ethyl tertiary Butyl Ether (ETBE) 637-92-3 0-15
Tertiary-Amyl Ethyl Ether (TAEE) 919-94-8 0-15
Diisopropyl! Ether (DIPE) ' 108-20-3 0-15
Ethanol 64-17-5 0-10
Toluene 108-88-3 <20
Xylene, all isomers 1330-20-7 <18
n-Hexane 110-54-3 <8
Trimethylbenzenes, all isomers 25551-13-7 <5
Benzene ’ 71-43-2 <5
Cumene 98-82-8 <4
Ethylbenzene 100-414 <4
Cyclohexane 110-82-7 <3
Naphthalene 91-20-3 <2
Styrene 100-42-5 <1

SECTION 3. HAZARDS IDENTIFICATION

Also see Emergency Overview and Hazard Ratings on the top of Page 1 of this MSDS.
Major Route{s) of Entry Skin contacl. Eye contact. inhaiation. ingestion.
Signs and Symptoms of Acute Exposure

Inhalation Breathing high concentrations may be harmful. Mist or vapor can irritate the throat and lungs.
Breathing this material may cause central nervous system depression with symptoms
including nausea, headache, dizziness, fatigue, drowsiness, or unconsciousness. Breathing *
high concentrations of this material, for example, in an enclosed space or by intentional
abuse, can cause irregular heartbeats which can cause death.

Eye Contact This product can cause eye irritation with short-term contact with liquid, mists or vapor.
Symptoms include stinging, watering, redness, and swelling. In severe cases, permanent
eye damage can result.

Skin Contact This material can cause skin irritation. The severity of irritation will depend on the amount of
material that is applied to the skin and the speed and thoroughness that it is removed. Itis
likely that some components of this material are able to pass into the body through the skin
and may cause similar effects as from breathing or swallowing it. If the skin is damaged,
absorption increases.

Ingestion

MSDS No.  UNLEAD Revision Date 05/23/2005 Continued on Next Page Page Number: 2



Chronic Health Effects

Summary

Conditions Aggravated

by Exposure

Target Organs

Carcinogenic Potential

CITGO Gasolines, All Grades Unleaded

If swallowed, this material may irritate the mucous membranes of the mouth, throat, and
esophagus. It can be readily absorbed by the stomach and intestinal tract. Symptoms
include a burming sensation of the mouth and esophagus, nausea, vomiting, dizziness,
staggered gait, drowsiness, loss of consciousness and delirium, as well as additional central
nervous system (CNS) effects.

Due to its light viscosity, there is a danger of aspiration into the lungs during swallowing and
subsequent vomiting. Aspiration can result in severe lung damage or death. Cardiovascular
effects include shallow rapid pulse with pallor (loss of color in the face) followed by flushing
{redness of the face). Also, progressive CNS depression, respiratory insufficiency and
ventricular fibrillation leads to death.

Intentional misuse by deliberately concentrating and inhaling gasoline can be harmful or fatal.
Altered mental state, drowsiness, peripheral motor neuropathy, irreversible brain damage
("Petrol Sniffers Encephalopathy”), delirium, seizures and sudden death are associated with
repeated abuse of gasoline or naphtha.

Chronic effects of ingestion and subsequent aspiration into the lungs may include
pneumatocele (lung cavity) formation and chronic lung dysfunction.

Benzene, a component of this product, causes blood disorders and damages the bone
marrow (certain types of anemia, leukemia, and lymphoma). It is also capable of causing
changes in living cells’ genetic material (chromosomes). Benzene is considered to be a
mutagen and a cancer-causing agent (leukemogen).

Repeated and prolonged overexposure to n-hexane has been associated with peripheral
nerve tissue damage. Adverse effects include numbness, tingling, pain, and loss of muscle
control in the extremities, disorientation, impaired vision and reflexes, decline in motor
function and paralysis.

Prolonged or repeated overexposure to toluene, a component of this product, has been
associated with reproductive effects in experimental animals and in long-term chemical
abuse situations. Long-term overexposure to toluene has been associated with impaired
color vision. Also, long-term overexposure to toluene in occupational environments have
been associated with hearing damage.

Prolonged or repeated overexposure to xylene, a component of this product, has been
associated with hearing damage in laboratory animals. Repeated overexposure may cause
injury to bone marrow, blood cells, kidney, and liver.

Refer to Section 11 of this MSDS for additional health-related information.

Disorders of the following organs or organ systems that may be aggravated by significant
exposure to this material or its components include: Skin, Respiratory System, Liver,
Kidneys, Central Nervous System (CNS), Cardiovascular System, Blood-forming system

May cause damage to the following organs: blood, kidneys, lungs, the reproductive system,
liver, mucous membranes, heart, peripheral nervous system, cardiovascular system, upper
respiratory tract, skin, audifory system, bone marrow, central nervous system (CNS), eye,
lens or cornea.

This material may contain benzene, ethylbenzene, naphthalene or styrene at concentrations
above 0.1%. Benzene is considered to be a known human carcinogen by OSHA, IARC and
NTP. IARC has identified ethylbenzene, styrene, naphthalene, gasoline and gasoline engine
exhaust as possibly carcinogenic to humans (Group 2B) based on laboratory animal studies.

MSDS No.

UNLEAD
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CITGO Gasolines, All Grades Unleaded

OSHA Hazard Classification is indicated by an "X" in the box adjacent to the hazard title. If no "X" is present,
the product does not exhibit the hazard as defined in the QSHA Hazard Communication Standard (29 CFR

1910.1200).

OSHA Health Hazard Classification OSHA Physical Hazard Classification

rritant Sensitizer D Combustible D Explosive l:] Pyrophoric ':l
Toxic I:I Highly Toxic I:] Flammable Oxidizer D Water-reactive D
Coprocve D Carcinogenic Compressed Gas I:I Organic Peroxide ':, Unstable I:]

'SECTION 4. FIRST AID MEASURES

Take proper precautions to ensure your own health and safety before attempting rescue or providing first aid.
For more specific information, refer to Exposure Controls and Personal Protection in Section 8 of this MSDS.

Inhalation

Eye Contact

Skin Contact

Ingestion

Notes to Physician

Immediately move victim to fresh air. If victim is not breathing, immediately begin rescue
breathing. If heart has stopped, immediately begin cardiopulmonary resuscitation (CPR). If
breathing is difficult, 100 percent humidified oxygen should be administered by a qualified
individual. Seek medical attention immediately. If exposed to benzene in an emergency
situation, a medical evaluation should be completed at the end of the work-shift in accordance
with OSHA requirements. '

Flush eyes with cool, clean, low-pressure water for at least 15 minutes. Hold eyelids apart to
ensure complete irrigation of the eye and eyelid tissue. If easily accomplished, check for and
remove contact lenses. If contact lenses cannot be removed, seek immediate medical
attention. Do not use eye ointment. Seek medical attention.

Remove contaminated shoes and clothing. Flush affected area with large amounts of water.
If skin surface is damaged, apply a clean dressing and seek medical attention. Do not use
ointments. If skin surface is not damaged, clean affected area thoroughly with mild soap and
water. Seek medical attention if tissue appears damaged or if pain or irritation persists.

Do not induce vomiting. If spontaneous vomiting is about to occur, place victim's head below
knees. If viclim is drowsy or unconscious, piace on the ieft side with ilead down. Never give
anything by mouth to a person who is not fully conscious. Do not leave victim unattended.
Seek medical attention immediately.

INHALATION: Inhalation overexposure can produce toxic effects. Monitor for respiratory
distress. If cough or difficulty in breathing develops, evaluate for upper respiratory tract
inflammation, bronchitis, and pneumonitis. Administer supplemental oxygen with assisted
ventilation, as required.

This material {or a component) sensitizes the heart to the effects of sympathomimetic amines.
Epinephrine and other sympathomimetic drugs may initiate cardiac arrhythmias in individuals
exposed to this material. Administion of sympathomimetic drugs should be avoided.

INGESTION: If ingested, this material presents a significant aspiration and chemical
pneumonitis hazard. Induction of emesis is not recommended. Consider activated charcoal
and/or gastric lavage. If patient is obtunded, protect the airway by cuffed endotracheal
intubation or by placement of the body in a Trendelenburg and left lateral decubitus position.

MSDS No.  UNLEAD
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CITGO Gasolines, All Grades Unleaded

SECTION 5. FIRE FIGHTING MEASURES

NFPA Flammability
Classification

Flash Point

Lower Flammable Limit

Autoignition
Temperature

Hazardous Combustion
Products

Special Properties

Extinguishing Media

Protection of Fire
Fighters

NFPA Class-IB flammable liquid.

Closed cup: -43°C (-45°F). (Tagliabue [ASTM D-56])
AP 1.4 % Upper Flammable Limit AP 7.6 %
280°C (536°F)

Carbon dioxide, carbon monoxide, smoke, fumes, unburned hydrocarbons, aldehydes and
other products of incomplete combustion.

Flammable Liquid! This material releases vapors at or below ambient temperatures. When
mixed with air in certain proportions and exposed to an ignition source, its vapor can cause a
flash fire. Use only with adequate ventilation. Vapors are heavier than air and may travel
long distances along the ground to an ignition source and flash back. A vapor and air
mixture can create an explosion hazard in confined spaces such as sewers. If container is
not properly cooled, it can rupture in the heat of a fire.

SMALL FIRE: Use dry chemicals, carbon dioxide, foam, or inert gas (nitrogen). Carbon
dioxide and inert gas can displace oxygen. Use caution when applying carbon dioxide or
inert gas in confined spaces.

LARGE FIRE: Use foam, water fog, or water spray. Water May Be Ineffective. Water may
not extinguish the fire. Water fog and spray are effective in cooling containers and adjacent
structures. However, water can be used to cool the external walls of vessels to prevent
excessive pressure, autoignition or explosion. DO NOT use a solid stream of water directly
on the fire as the water may spread the fire to a larger area.

Firefighters must use full bunker gear including NIOSH-approved positive pressure
self-contained breathing apparatus to protect against potential hazardous combustion or
decomposition products and oxygen deficiencies. Evacuate area and fight the fire from a
maximum distance or use unmanned hose holders or monitor nozzles. Cover pooling liquid
with foam. Containers can build pressure if exposed to radiant heat; cool adjacent containers
with flooding quantities of water until well after the fire is out. Withdraw immediately from the
area if there is a risirig sound from a venting safely device or discoioration of vessels, tanks,
or pipelines. Be aware that burning liquid will float on water. Notify appropriate authorities of
potential fire and explosion hazard if liquid enter sewers or waterways.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Take proper precautions to ensure your own health and safety before attempting spill control or clean-up. For
more specific information, refer to the Emergency Overview on Page 1, Exposure Controls and Personal
Protection in Section 8 and Disposal Considerations in Section 13 of this MSDS.

Flammable Liquid! Release causes an immediate fire or explosion hazard. Evacuate all
non-essential personnel from immediate area and establish a "regulated zone" with site
control and security. A vapor-suppressing foam may be used to reduce vapors. Eliminate all
ignition sources. All equipment used when handling this material must be grounded. Stop the
leak if it can done without risk. Do not touch or walk through spilled material. Remove
spillage immediately from hard, smooth walking areas. Prevent spilled material from entering
waterways, sewers, basements, or confined areas. Absorb or cover with dry earth, sand, or
other non-combustible material and transfer to appropriate waste containers. Use clean,
non-sparking tools to collect absorbed material.

For large spills, secure the area and control access. Prevent spilled material from entering
sewers, storm drains, other drainage systems, and natural waterways. Dike far ahead of a

MG
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CITGO Gasolines, All Grades Unleaded

liquid spill to ensure complete collection. Water mist or spray may be used to reduce or
disperse vapors; but, it may not prevent ignition in closed spaces. This material will float on
water and its run-off may create an explosion or fire hazard. Verify that responders are
properly HAZWOPER-trained and wearing appropriate respiratory equipment and
fire-resistant protective clothing during cleanup operations. In an urban area, cleanup spill as
soon as possible; in natural environments, cleanup on advice from specialists. Pick up free
liquid for recycle and/or disposal if it can be accomplished safely with explosion-proof
equipment. Collect any excess material with absorbant pads, sand, or other inert
non-combustible absorbent materials. Place into appropriate waste containers for later
disposal. Comply with all applicable local, state and federal laws and regulations.

SECTION 7. HANDLING AND STORAGE

Handling

FLAMMABLE LIQUID AND VAPOR. USE ONLY as a motor fuel. DO NOT siphon by
mouth. DO NOT use as a lighter fluid, solvent or cleaning fluid. Prior to handling or refueling,
stop all engines and auxillary equipment. Turn off all electronic equipment including cellular
telephones. DO NOT leave nozzle unattended during filling or refueling a vehicle. DO NOT
re-enter vehicle while refueling. Keep nozzle spout in contact with the container during the
entire filling operations.

A static elecirical charge can accumulate when this material is flowing through pipes, nozzles
or filters and when it is agitated. A static spark discharge can ignite accumulated vapors
particularly during dry weather conditions. Always bond receiving containers to the fill pipe
before and during loading. Always keep nozzle in contact with the container throughout the
loading process. Do not fill any portable container in or on a vehicle. Special precautions,
such as reduced loading rates and increased monitoring, must be observed during "switch
loading” operations (i.e., loading this material in tanks or shipping compartments that
previously contained middle distillates or similar products).

A spill or leak can cause an immediate fire hazard. Keep containers closed and do not handle
or store near heat, sparks, or any other potential ignition sources. Do not contact with
oxidizable materials. Do not breathe vapor. Use only with adequate ventilation and personal
protection. Never siphon by mouth. Avoid contact with eyes, skin, and clothing. Prevent
contact with food and tobacco products. Do not take internally.

When performing repairs and maintenance on contaminated equipment, keep unnecessary
persons away from the area. Eliminate all potential ignition sources. Drain and purge
equipment, as necessary, to remove material residues. Follow proper entry procedures,
including compliance with 29 CFR 1910.146 prior to entering confined spaces such as tanks
or pits. Use gloves constructed of impervious materials and protective clothing if direct
contact is anticipated. Provide ventilation to maintain exposure potential below applicable
exposure limits. Use appropriate respiratory protection when concentrations exceed any
established occupational exposure level (See Section 8). Promptly remove contaminated
clothing. Wash exposed skin thoroughly with soap and water after handling.

Protect the environment from releases of this material. Prevent discharges to surface waters
and groundwater. Maintain handling, transfer and storage equipment in proper working arder.

Misuse of empty containers can be dangerous. Empty containers may contain material
residues which can ignite with explosive force. Cutting or welding of empty containers
can cause fire, explosion, or release of toxic fumes from residues. Do not pressurize or
expose empty containers to open flame, sparks, or heat. Keep container closed and drum
bungs in place. All label warnings and precautions must be observed. Return empty drums
to a qualified reconditioner. Consult appropriate federal, state and local authorities before
reusing, reconditioning, reclaiming, recycling, or disposing of empty containers and/or waste
residues of this material.

MSDS No.

UNLEAD

Revision Date 05/23/2005 Continued on Next Page Page Number: 6



Storage
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Store and transport in accordance with all applicable laws. Keep containers tightly closed.
Store in a cool, dry, well-ventilated place. Clearly label all containers. Do not allow containers
to be kept in enclosed vehicles. Keep away from all ignition sources. Ground all equipment
containing this material. Containers must be able to withstand pressures that are created

from changes in product temperature. Product samples and other small containers of this
flammable liquid should be stored in a separate safety cabinet or room. All electrical
equipment in areas where this material is stored or handled should be installed and operated
in accordance with applicable regulatory requirements and the National Electrical Code.

SECTION 8. EXPOSURE CONTROLS AND PERSONAL PROTECTION

Engineering Controls

Personal Protective
Equipment

Eye Protection

Hand Protection

Body Protection

Respiratory Protection

General Comments

Provide ventilation or other engineering controls to keep the airborne concentrations of
vapor or mists betow the applicable workplace exposure limits indicated below. All electrical
equipment should comply with the National Electric Code. An emergency eye wash station
and safety shower should be located near the work-station.

Personal protective equipment should be selected based upon the conditions under which
this material is used. A hazard assessment of the work area for PPE requirements should
be conducted by a qualified professional pursuant to OSHA regulations. The following
pictograms represent the minimum requirements for personal protective equipment. For
certain operations, additional PPE may be required.

oo 4

Safety glasses equipped with side shields are recommended as minimum protection in
industrial settings. Chemical goggles should be worn during transfer operations or when
there is a likelihood of misting, splashing, or spraying of this material. A suitable emergency
eye wash water and safety shower should be located near the work station.

Avoid skin contact. Use gloves (e.g., disposable PVC, neoprene, nitrile, vinyl, or PVC/NBR).
Wash hands with plenty of mild soap and water before eating, drinking, smoking, use of toilet
facilities or leaving work. DO NOT use this material as a skin cleaner.

AVOid skin contact. Wear long-sieeved fire-retardant gaiments (e.g., Nomex®) while
working with flammable and combustible liquids. Additional chemical-resistant protective
gear may be required if splashing or spraying conditions exist. This may include an apron,
boots and additional facial protection. If product comes in contact with clothing, immediately
remove soaked clothing and shower. Promptly remove and discard contaminated leather
goods.

For known vapor concentrations above the occupational exposure guidelines (see below),
use a NIOSH-approved organic vapor respirator if adequate protection is provided.
Protection factors vary depending upon the type of respirator used. Respirators should be
used in accordance with OSHA requirements (29 CFR 1910.134). For airborne vapor
concentrations that exceed the recommended protection factors for organic vapor
respirators, use a full-face, positive-pressure, supplied air respirator. Due to fire and
explosion hazards, do not enter atmospheres containing concentrations greater than 10% of
the lower flammable limit of this product.

Warning! Use of this material in spaces without adequate ventilation may result in
generation of hazardous levels of combustion products and/or inadequate oxygen levels for
breathing. Odor is an inadequate warning for hazardous conditions.

Jccupational Exposure Guidelines

Substance

Applicable Workplace Exposure Levels

MSDS No UNLEAD
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CITGO Gasolines, All Grades Unleaded

Gasoline ACGIH (United States).
TWA: 300 ppm 8 hour(s).
STEL: 500 ppm 15 minute(s).
Toluene ACGIH (United States). Skin
TWA: 50 ppm 8 hour(s).
QOSHA (United States).
TWA: 200 ppm 8 hour(s).
CEIL: 300 ppm
PEAK: 500 ppm
Xylene, all isomers ACGIH (United States).
TWA: 100 ppm 8 hour(s).
STEL: 150 ppm 15 minute(s).
OSHA (United States).
TWA: 100 ppm 8 hour(s).

Tertiary-Amyl Methyl Ether (TAME) ACGIH TLV (United States).
TWA: 20 ppm 8 hour(s).
Methyl tertiary-Butyl Ether (MTBE) ACGIH (United States).
TWA: 50 ppm 8 hour(s).
Ethyl tertiary Butyl Ether (ETBE) ACGIH TLV (United States).
TWA: 5 ppm 8 hour(s).
n-Hexane ACGIH (United States). Skin

TWA: 50 ppm 8 hour(s).
OSHA (United States).
TWA: 500 ppm 8 hour(s).
Cumene ACGIH (United States).
TWA: 50 ppm 8 hour(s).
OSHA (United States). Skin
TWA: 50 ppm 8 hour(s).

Trimethylbenzenes, all isomers ACGIH (United States).
TWA: 25 ppm 8 hour(s).
Benzene ACGIH (United States). Skin

TWA: 0.5 ppm 8 hour(s).
STEL: 2.5 ppm 15 minute(s).
OSHA (United States). Skin Notes: See Table Z-2 for exclusions
in 20 CFR 1910.1028 to the PEL.
TWA: 1 ppm 8 hour(s).
STEL: 5 ppm 15 minute(s).
Ethylbenzene ACGIH {United States).
TWA: 100 ppm 8 hour(s).
STEL: 125 ppm 15 minute(s).
OSHA (United States).
TWA: 100 ppm 8 hour(s).
Cyclohexane ACGIH (United States).
TWA: 100 ppm 8 hour(s).
OSHA (United States).
TWA: 300 ppm 8 hour(s).
Naphthalene ACGIH (United States). Skin
TWA: 10 ppm 8 hour(s).
STEL: 15 ppm 15 minute(s).
OSHA (United States).
TWA: 10 ppm 8 hour(s).
Styrene ACGIH (United States).
TWA: 20 ppm 8 hour(s).
STEL: 40 ppm 15 minute(s).
OSHA (United States).
TWA: 100 ppm 8 hour(s).
STEL: 200 ppm 15 minute(s).
PEAK: 600 ppm
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SECTION 9.

Physical State

Specific Gravity

Boiling Range
Vapor Pressure

Solubility in
Water

Flash Point

Additional
Properties

SECTION 10.

CITGO Gasolines, All Grades Unleaded

PHYSICAL AND CHEMICAL PROPERTIES (TYPICAL)

Liquid. Color  Transparent, clear  Odor Pungent, characteristic
to amber or red. gasoline.

0.72-0.77 pH Not applicable Vapor 3to4

(Water = 1) Density (Air=1)

38 to 204°C (100 to 400°F) Melting/Freezing Not available.

‘ Point

220 to 450 mm Hg at 20°C (68°F ) or Volatility 720 to 770 g/l VOC (wiv)

6 to 15 Reid-psia at 37.8°C (100°F).

Hydrocarbon components of gasoline are Viscosity <1

slightly soluble in water. Oxygenate (cSt @ 40°C)

components, such as MTBE, are more
soluble than the hydrocarbon components.
Ethanol has greater solubility in water than
hydrocarbon components or other
oxygenate components.

Closed cup: -43°C (-45°F). (Tagliabue [ASTM D-56])
Average Density at 60°F = 6.0 to 6.4 Ibs./gal. (ASTM D-2161)

STABILITY AND REACTIVITY

Chemical Stability Stable. Hazardous Polymerization Not expected to occur.

Conditions to Avoid Keep away from heat, flame and other potential ignition sources. Keep away from strong
oxidizing conditions and agents.

Materials Strong acids. alkalies and oxidizers such as liquid chlorine, other halogens. hydrogen peroxide

incompatibiiity and oxygen. _

Hazardous No additional hazardous decomposition products were identified other than the combustion

Decomposition products identified in Section 5 of this MSDS.

Products

SECTION 11. TOXICOLOGICAL INFORMATION

For other health-related information, refer to the Emergency Overview on Page 1 and the Hazards Identification
in Section 3 of this MSDS.

Toxicity Data

Gasoline:

VAPOR (TELo) Acute: 140 ppm (Human) (8 hours) - Mild eye irritant.

VAPOR (TELo) Acute: 500 ppm (Human) (1 hour) - Moderate eye irritant.
INHALATION (TCLo) Acute: 900 ppm (Human) (1 hour) - CNS and pulmonary effects.
DERMAL (TDLo) Acute: 53 mg/kg (Human) - Skin allergy effects.

INHALATION (LC50) Acute: 101,200 ppm (Rat, Mouse, & Guinea Pig) (5 minutes).

Gasoline Containing 15% MTBE:

ORAL (LD50) Acute: >5,000 mg/kg (Rat screen level).

DERMAL (LD50) Acute: >2,000 mg/kg (Rabbit screen level).
INHALATION (LC50) Acute: >5,200 ppm (Rat screen level) (8 hours).
DRAIZE EYE Acute: Mild eye irritant. (Rabbit).

MSDS No.  UNLEAD
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DRAIZE DERMAL Acute: Moderate skin irritant. {Rabbit).
BUEHLER DERMAL Acute: Non-sensitizing. (Guinea Pig).
28-Day DERMAL Sub-Chronic: Severe skin irritant. (Rabbit).

A major epidemiological study concluded that there was no increased risk of kidney cancer
associated with gasoline exposures for petroleum refinery employees or neighbaoring
residents. Another study identified a slight trend in kidney cancers among service station
employees following a 30-year latency period. Two-year inhalation toxicity studies with fully
vaporized unleaded gasoline (at concentrations of 67, 292 and 2,056 ppm in air) produced
kidney damage and kidney tumors in male rats, but not in female rats or mice of either sex.
Results from subsequent scientific studies suggest that the kidney damage, and probably the
kidney tumor response, is limited to the male rat. The kidney tumors apparently were the
result of the formation of alpha-2u-globulin, a protein unique to male rats. This finding is not
considered relevant to human exposure. Under conditions of the study, there was no
evidence that exposure to unleaded gasoline vapor is associated with developmental toxicity.
Experimental studies with laboratory animals did suggest that overexposure to gasoline may
adversely effect male reproductive performance. Also, in laboratory studies with rats, the
maternal and developmental "no observable adverse effect level" (NOAEL) was determined
to be 9,000 ppm (75% of the LEL value). Female mice developed a slightly higher incidence
of liver tumors compared to controls at the highest concentration. In a four week inhalation
study of Sprague Dawley® rats, gasoline vapor condensate was determined to induce sister
chromatid exchanges in peripheral lymphocytes. |ARGC has listed gasoline as possibly
carcinogenic to humans (Group 2B).

Pentanes, all isomers:

Studies of pentane isomers in laboratory animals indicate exposure to extremely high levels
(roughly 10 vol.%) may induce cardiac arrhythmias (irregular heartbeats) which may be
serious or fatal.

Toluene:

Effects from Acute Exposure:

Deliberate inhalation of toluene at high concentrations (e.g., glue sniffing and solvent abuse)
has been associated with adverse effects on the liver, kidney and nervous system and can
cause CNS depression, cardiac arrhythmias and death. Case studies of persons abusing
toluene suggest isolated incidences of adverse effects on the fetus including birth defects.

Effects from Repeated or Prolonged Exposure:
Studies of workers indicate long-term exposure may be related o impaired color vision and
hearing. Some studies of workers suggest long-term exposure may be related to
neurobehavioral and cognitive changes. Some of these effects have been observed in
laboratory animals following repeated exposure to high levels of toluene. Several studies of
workers suggest long-term exposure may be related to small increases in spontaneous
abortions and changes in some gonadotropic hormones. However, the weight of evidence
does not indicate toluene is a reproductive hazard to humans. Studies in laboratory animals
indicate some changes in reproductive organs following high levels of exposure, but no
significant effects on mating performance or reproduction were observed. Case studies of
persons abusing toluene suggest isolated incidences of adverse effects on the fetus including
birth defects. Findings in laboratory animals were largely negative. Positive findings include
small increases in minor skeletal and visceral malformations and developmental delays
following very high levels of maternal exposure. Studies of workers indicate long-term
exposure may be related to effects on the liver, kidney and blood, but these appear to be
limited to changes in serum enzymes and decreased leukocyte counts. Studies in laboratory
animals indicate some evidence of adverse effects on the liver, kidney, thyroid, and pituitary
gland following very high ievels of exposure. The relevance of these findings to humans is
not clear at this time.

Heptane, all isomers:
n-Heptane was not mutagenic in the Salmonella/microsome (Ames) assay and is not
considered (o be carcinogenic.
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Xylene, all isomers:
Effects from Acute Exposure:

ORAL (LDsp), Acute: 4,300 mg/kg [Rat].

INHALATION (LCso), Acute: 4,550 ppm for four hours [Rat].

DERMAL (LDso), Acute: 14,100 ul/kg [Rabbit].
Overexposure to xylene may cause upper respiratory tract irritation, headache, cyanosis,
blood serum changes, CNS damage and narcosis. Effects may be increased by the use of
alcoholic beverages. Evidence of liver and kidney impairment were reported in workers
recovering from a gross over-exposure.

Effects from Prolonged or Repeated Exposure:

Impaired neurological function was reported in workers exposed to solvents including xylene.
Studies in laboratory animals have shown evidence of impaired hearing following high levels
of exposure. Studies in laboratory animals suggest some changes in reproductive organs
following high levels of exposure but no significant effects on reproduction were observed.
Studies in laboratory animals indicate skeletal and visceral malformations, developmental
delays, and increased fetal resorptions following extremely high levels of maternal exposure.
Adverse effects on the liver, kidney, bone marmrow (changes in blood cell parameters) were
observed in laboratory animals following high levels of exposure. The relevance of these
observations to humans is not clear at this time.

Ethyl tertiary Butyl Ether (ETBE):

ETBE can cause eye, skin and mucous membrane irritation. In a four week inhalation study,
moderate ataxia was observed in rats at the highest dose level (4,000 ppm). The test
animals appeared normal within 15 minutes of termination of exposure. A no observed
adverse effect level (NOAEL) of 500 ppm was indicated by the study authors based on
neurotoxic effects. In two unpublished 90 day inhalation studies, rats and mice were exposed
six hour/day, five days/week at concentrations of 0, 500, 1750 and 5000 ppm of ETBE vapor.
The male rats exhibited time and concentration-dependent nephropathy consistent with
alpha-2p-globulin formation. An ETBE NOAEL for male rats of 500 ppm was suggested
based on a finding of testicular lesions. In human studies with eight males, slight, but
significant (p<0.05) decreases in objective pulmonary function measures after exposure to
ETBE at concentrations of 25 and 50 ppm for two hours.

Tertiary-Amyl Methyl Ether (TAME):

TAME was found to be negative for the induction of structural chromosome aberrations (both
metabolically-activated and non-activated) in Chinese hamster cvary {CHQ) cells. Inhalation
of TAME vapors at concentrations above Z50 ppm produced reversibie CNS depression in
rats and mice. In a four week inhalation study, increases in liver weights with no tissue injury
were observed in rats exposed to a TAME concentration of 500 ppm. Birth defects in mice
and fetotoxicily in both rats and mice were observed after inhalation exposures to maternally

toxic concentrations of TAME.

Methyl tertiary-Butyl Ether (MVTBE):

Acute symptoms associated with human exposure to MTBE appear to be mild and transient.
In laboratory studies, rats and mice exposed to high doses of MTBE exhibited blood
chemistry changes and liver and kidney abnormalities. In laboratory studies, MTBE vapor
exposure at the high dose concentration was associated with an increased incidence of liver
tumors in female mice. Also, at high dose concentration exposures, MTBE was associated
with an increased incidence of kidney and testicular (Leydig cell) tumors in male rats.
Additional oncogenicity studies on rats resulted in testicular tumors following administration
by ingestion. These data are not generally considered relevant to humans. NTP has not
identified MTBE as either a known carcinogen or reasonably anticipated to be carcinogenic to
humans. In animal studies, developmental and reproductive toxicity related to MTBE
inhalation exposures was observed only at concentrations that were maternally toxic. MTBE
was shown to be maternally toxic at 4,000 and 8,000 ppm levels when mice were exposed for
six hours per day during their pregnancy. Also, a decrease in the number of successful
pregnancies and a reduction in birth weights were observed at these exposure levels. Birth
defects {cleft palate) were observed at the high dose level. These data suggest that the risk
of developmental and reproductive toxicity in humans is negligible as a result of anticipated
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exposures to MTBE.

Diisopropyl Ether (DIPE):

Increased kidney and liver weights were observed in rats and mice in subchronic and chronic
inhalation studies of DIPE. Also, evidence of microscopic changes (hyaline droplets) were
reported in liver tissue and kidney tubules of rabbits and male rats exposed to DIPE at
concentrations of 7,100 ppm. These findings were similar those found in gasoline studies.
Overexposure by inhalation of pregnant rats to DIPE at concentrations of 3,095 and 6,745
ppm increased the frequency of rudimentary 14th ribs in the offspring. This effect was not
observed at exposure concentrations of 430 ppm. The significance of these findings to
human exposure is unclear.

Ethanol:

Inhalation exposure to ethanol vapor at concentrations above applicable workplace exposure
levels is expected fo produce eye and mucus membrane irritation. Human exposure at
concentrations from 1000 to 5000 ppm produced symptoms of narcosis, stupor and
unconsciousness. Subjects exposed to ethanol vapor in concentrations between 500 and
10,000 ppm experienced coughing and smarting of the eyes and nose. At 15,000 ppm there
was continuous lacrimation and coughing. While extensive acute and chronic effects can be
expected with ethanal consumption, ingestion is not expected to be a significant route of
exposure to this product.

Butane, all isomers:

Studies in laboratory animals indicate exposure to extremely high levels of butanes (1-10 or
higher vol.% in air) may cause cardiac arrhythmias (irregular heartbeats) which may be
serious or fatal.

n-Hexane:

This material contains n-hexane. Long-term or repeated exposure to n-hexane can cause
permanent peripheral nerve damage. Initial symptoms are numbness of the fingers and toes.
Also, motor weakness can occur in the digits, but may also involve muscles of the arms,
thighs and forearms. The onset of these symptoms may be delayed for several months to a
year after the beginning of exposure. Co-exposure to methylethyl ketone or methyl isobuty!
ketone increases the neurotoxic properties of n-hexane. In laboratory studies, prolonged
exposure to elevated concentrations of n-hexane was associated with decreased sperm

count and degenerative changes in the testicles of rats.

Cumene:

Effects from Acute Exposure:

Overexposure to cumene may cause upper respiratory tract irritation and severe CNS
depression.

Effects from Prolonged or Repeated Exposure:

Studies in laboratory animals indicate evidence of adverse effects on the kidney and adrenal
glands following high level exposure. The relevance of these findings to humans is not clear
at this time.

Trimethylbenzenes, all isomers:

Studies of Workers:

Levels of total hydrocarbon vapors present in the breathing atmosphere of these workers
ranged from 10 to 60 ppm. The TCLo for humans is 10 ppm, with somnolence and
respiratory tract irritation noted.

Studies in Laboratory Animals:

In inhalation studies with rats, four of ten animals died after exposures of 2400 ppm for 24
hours. An oral dose of 5 mL/kg resulted in death in one of ten rats. Minimum lethal
intraperitoneal doses were 1.5 to 2.0 mL/kg in rats and 1.13 to 12 mL/kg in guinea pigs.
Mesitylene (1, 3, 5 Trimethylbenzene) inhalation at concentrations of 1.5, 3.0, and 6.0 mg/L
for six hours was associated with dose-related changes in white blood cell counts in rats. No
significant effects on the complete blood count were noted with six hours per day exposure
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for five weeks, but elevations of alkaline phosphatase and SGOT were observed. Central
nervous system depression and ataxia were noted in rats exposed to 5,100 to 9,180 ppm for
two hours.

Benzene:
ORAL (LD50): Acute: 930 mg/kg [Rat]. 4700 mg/kg [Mousel].
INHALATION (LC50):
(VAPORY): Acute: 10000 ppm 7 hour(s) [Rat]. 9980 ppm 8 hour(s) [Mouse].

Studies of Workers Over-Exposed to Benzene:

Studies of workers exposed to benzene show clear evidence that over-exposure can cause
cancer of the blood forming organs (acute myelogenous leukemia) and aplastic anemia, an
often fatal disease. Studies also suggest over-exposure to benzene may be associated with
other types of leukemia and other blood disorders. Some studies of workers exposed to
benzene have shown an association with increased rates of chromosome aberrations in
circulating lymphocytes. One study of women workers exposed to benzene suggested a
weak association with irregular menstruation. However, other studies of workers exposed to
benzene have not demonstrated clear evidence of an effect on fertility or reproductive
outcome in humans. Benzene can cross the placenta and affect the developing fetus. Cases
of aplastic anemia have been reported in the offspring of persons severely over-exposed to
benzene.

Studies in Laboratory Animals:

Studies in laboratory animals indicate that prolonged, repeated exposure to high levels of
benzene vapor can cause bone marrow suppression and cancer in multiple organ systems.
Studies in laboratory animals show evidence of adverse effects on male reproductive organs
following high levels of exposure but no significant effects on reproduction have been
observed. Embryotoxicity has been reported in studies of laboratory animals but effects were
limited to reduced fetal weight and skeletal variations.

Ethylbenzene:

Effects from Acute Exposure:

ORAL (LD50), Acute: 3,500 mg/kg [Rat].

DERMAL (LD50), Acute: 17,800 ulL/kg [Rabbit].
INTRAPERITONEAL (LD50), Acute: 2,624 mg/kg [Rat].

Effects from Prolonged or Repeated Exposure:

Findings from a 2-year inhalation study in rodents conducted by NTP were as follows: Effects
were observed only at the highest exposure level (750 ppm). At this level the incidence of
renal tumors was elevated in male rats (tubular carcinomas) and female rats (tubular
adenomas). Also, the incidence of tumors was elevated in male mice (alveolar and
bronchiolar carcinomas) and female mice (hepatocellular carcinomas). IARC has classified
ethyl benzene as “possibly carcinogenic to humans” (Group 2B). Studies in laboratory
animals indicate some evidence of post-implantation deaths following high levels of maternal
exposure. The relevance of these findings to humans is not clear at this time. Studies in
laboratory animals indicate limited evidence of renal malformations, resorptions, and
developmental delays following high levels of maternal exposure. The relevance of these
findings to humans is not clear at this time. Studies in laboratory animals indicate some
evidence of adverse effects on the liver, kidney, thyroid, and pituitary gland.

Cyclohexane:

Cyclohexane can cause eye, skin and mucous membrane irritation, CNS depregsant and
narcosis at elevated concentrations. In experimental animals exposed to lethal
concentrations by inhalation or oral route, generalized vascular damage and degenerative
changes in the heart, lungs, liver, kidneys and brain were identified.

Cyclohexane has been the focus of substantial testing in laboratory animals. Cyclohexane
was not found to be genotoxic in several tests including unscheduled DNA synthesis,
bacterial and mammalian cell mutation assays, and in vivo chromosomal aberration. An
increase in chromosomal aberrations in bone marrow cells of rats exposed to cyclohexane
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was reported in the 1980's. However, a careful re-evaluation of slides from this study by the
laboratory which conducted the study indicates these findings were in error, and that no
significant chromosomal effects were observed in animals exposed to cyclohexane. Findings
indicate long-term exposure to cyclohexane does not promote dermal tumorigenesis.

Naphthalene:

Studies in Humans Overexposed to Naphthalene:

Severe jaundice, neurotoxicity (kernicterus) and fatalities have been reported in young
children and infants as a result of hemolytic anemia from over-exposure to naphthalene.
Persons with Glucose 6-phosphate dehydrogenase (G6PD) deficiency are more prone to the
hemolytic effects of naphthalene. Adverse effects on the kidney have also been reported
from over-exposure to naphthalene but these effects are believed to be a consequence of
hemolytic anemia, and not a direct effect.

Studies in Labaratory Animals:

Hemolytic anemia has been observed in laboratory animals exposed to naphthalene.
Laboratory rodents exposed to naphthalene vapor for 2 years (lifetime studies) developed
non-neoplastic and neoplastic tumors and inflammatory lesions of the nasal and respiratory
tract. Cataracts and other adverse effects on the eye have been observed in laboratory
animals exposed to high levels of naphthalene. Findings from a large number of bacterial
and mammalian cell mutation assays have been negative. A few studies have shown
chromosomal effects (elevated levels of Sister Chromatid Exchange or chromosomal
aberrations) in vitro.

Styrene:

Neurological injury associated with chronic styrene exposure include distal hypesthesia,
decreased nerve conduction velocity, and altered psychomotor performance. These effects
did not occur with exposures to airborne concentrations that were less than 100 ppm.
Increased deaths from degenerative neurological disorders were found in a comprehensive
epidemiological study of Danish reinforced plastics workers. These workers were reported to
have a 2.5-fold increased risk for myeloid leukemia with clonal chromosome aberrations.
Also, there are several studies that suggest potential reproductive effects in humans and
experimental animals from overexposure to styrene. Styrene was not mutagenic in the
standard (liquid phase) Ames Salmonella/microsome assay, but was weakly positive when
tested in the vapor phase. IARC has listed styrene as possibly carcinogenic to humans
(Group 2B).

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

Environmental Fate

Unleaded gasoline is potentially toxic to freshwater and saltwater ecosystems. Various
grades of gasoline exhibited range of lethal toxicity (LC1) from 40 PPM to 100 PPM in
ambient stream water with Rainbow Trout (Salmo irideus). A 24-hour TLm (Median Toxic
Limit) was calculated to be 90 PPM with juvenile American Shad (Squalius cephalus). In
Bluegill Sunfish (Lepomis macrochirus), Grey Mullet (Chefon fabrosus) and Guif Menhaden (
Brevoortia patronus), gasoline exhibited a 96-hour LCs of 8 PPM, 2 PPM, and 2 PPM,
respectively.

The aquatic toxicity of Methyl tertiary-Butyl Ether (MTBE) is considered to be relatively low. In
the crustacean Harpacticoid Copepods (Nitrocra spinipes), MTBE exhibited an LCso (96-hour)
of 1,000 PPM to 10,000 PPM depending upon various water temperatures. 