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1. INTRODUCTION
1.1.

Purpose

This Health and Safety Plan (HASP) has been developed by ENSR Corporation (ENSR) to
minimize potential risk to personnel involved in environmental activities associated with the
scope of work in outlined in the Non Time Critical Remediation Action Work Plan (ENSR, 2007).
T117 is located on 8700 Dallas Ave. S, Seattle, WA, 98102. The provisions of this HASP apply
to ENSR personnel and subcontractor personnel who potentially will be exposed to safety
and/or health hazards associated with the tasks outlined in Section 3.0, Scope of Work. This
HASP has been written to comply with OSHA's Hazardous Waste Operations and Emergency
Response Standard (29 CFR 1910.120), and the WISHA equivalent. All activities covered by
this HASP must be conducted in compliance with all applicable federal, state, and local health
and safety regulations. Personnel covered by this HASP who cannot or will not comply with
these requirements will be excluded from site activities.
1.2.

Policy

As a leading global provider of environmental, health, and safety (EHS) engineering and
consulting services, ENSR is committed in the conduct of our operations to protecting the
environment as well as the health and safety of our employees, clients, subcontractors,
suppliers, and the communities which we serve. To demonstrate and support this steadfast
commitment, ENSR has adopted specific EHS Guiding Principles as presented in the EHS
Standard Operating Procedure No. 1.1, dated July 2007, and presented in Attachment I to this
HASP.
1.3.

Stop Work Authority

ENSR and its contractors have the express authority at any time during the execution of work to
call for a “Stop Work”. Any crew member who witnesses or perceives a task or activity being
planned or performed in such a manner that may lead to endangering health, safety, security or
the environment can and should stop the work.
Upon executing the stop work authority, crews involved in the task are to immediately stop work
and notify the Project Manager (PM) or Site Safety Officer (SSO). Collectively they will evaluate
the task being performed and take the steps necessary to complete the task in a safe manner.
Management of Change, reviewing and updating the appropriate Job Safety Analysis (JSA), or
other documentation may be necessary to document the change. Also, refer to Section 13,
Incident Response, to make certain that at the time of a stop work action, the PM or SSO must
determine if health and safety will be further jeopardized by immediate stoppage of any
particular piece of equipment or personnel activities.
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All stop work actions must be documented in the field notes and immediate contact made with
the ENSR PM, Katie Hendrickson, and Port of Seattle PM, Roy Kuroiwa.
1.4.

Management of Change (MOC)

A change is any variation from previously approved practices, equipment, products or
personnel. The purpose of the MOC process is to prevent safety, environmental, health,
reliability, or efficiency “incidents” related to a change. The MOC process ensures that each
change is subjected to a systematic health, environmental and safety review, and is approved,
documented and communicated.
The MOC process applies to all personnel, company or contractor, responsible for developing
and implementing changes to operations, organizations, or business processes.
1.5.

Modifications

Every effort has been made to address the hazards associated with the types of chemical
contamination that may be encountered at this facility. Similarly, this document also discusses
the physical hazards associated with the typical types of activities that may be performed by
ENSR employees or subcontractors during site activities. Unanticipated site-specific conditions
or situations may occur during the implementation of the proposed site activities that are not
addressed in this document. As such, this HASP must be considered a working document that
is subject to change to meet the needs of each site.
Prior to working at this Port of Seattle site, the Project Manager (PM) or Field Technician will
review with the Seattle Health and Safety Manager, the scope of work and the expected nature
and extent of contamination at the site. If unique site hazards are present or different tasks are
proposed that have not been addressed in this HASP, it will be necessary to modify this HASP.
All proposed modifications to this HASP must be reviewed and approved by the Seattle Health
and Safety Manager before such modifications are implemented in the field. Modifications to
the HASP will be incorporated into the document as addenda and logged on the HASP
Modification Tracking Form, Attachment J.
1.6.

Approval and Dissemination

This HASP will be submitted to the Port of Seattle Project Manager, Roy Kuroiwa, for approval.
All ENSR personnel and subcontractor personnel covered by this HASP must read a copy of it
and return the HASP signoff sheet (Attachment A) to the ENSR Site Safety Officer (SSO) prior
to the start of on-site activities.
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1.7.

Responsibilities

The implementation of health and safety at this project location will be the shared responsibility
of the ENSR PM, Seattle Health and Safety Manager, the ENSR SSO, the ENSR Regional
Health and Safety Manager (RHSM), and all other ENSR and contractor personnel.
1.7.1. Project Manager
The ENSR PM, Katie Hendrickson, is responsible for ensuring that the requirements of this HASP
are implemented at that project location. Some of the PM's specific responsibilities include:
•

Assuring that all personnel to whom this HASP applies have received a copy of it;

•

Providing the Seattle Health and Safety Manager with updated information regarding
environmental conditions at the site and the scope of site work;

•

Providing adequate authority and resources to the on-site SSO to allow for the successful
implementation of all necessary safety procedures;

•

Supporting the decisions made by the SSO and Seattle Health and Safety Manager;

•

Maintaining regular communications with the SSO and, if necessary, the Seattle Health
and Safety Manager ;

•

Coordinating the activities of all subcontractors and ensuring that they are aware of the
pertinent health and safety requirements for this project;

•

Providing project scheduling and planning activities; and

•

Providing guidance to field personnel in the development of appropriate Job Safety
Analysis (JSA) relative to the site conditions and hazard assessment.
1.7.2. Regional Health and Safety Manager

The ENSR RHSM, Joe Sanders, is the individual responsible for the preparation, interpretation
and modification of this HASP. Modifications to this HASP which may result in less stringent
precautions cannot be undertaken by the PM or the SSO without the approval of the RHSM.
Specific duties of the RHSM include:
•

Approving and amending the HASP for this project;
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•

Advising the PM and SSOs on matters relating to health and safety;

•

Recommending appropriate personal protective equipment (PPE) and air monitoring
instrumentation;

•

Maintaining regular contact with the PM and SSO to evaluate the conditions at the
property and new information which might require modifications to the HASP; and

•

Reviewing and approving JSAs developed for the site-specific hazards.
1.7.3. Site Safety Officer

The onsite Site Safety Officer will be determined at the time of field activities. All ENSR field staff
is responsible for implementing the safety requirements specified in this HASP. The SSO will be
on-site during all activities covered by this HASP and identified by name at the Pre-Entry/Tailgate
Safety Meeting. The SSO is responsible for enforcing the requirements of this HASP once work
begins. The SSO has the authority, and the responsibility, to immediately correct all situations
where noncompliance with this HASP is noted and to immediately stop work in cases where an
immediate danger is perceived. Some of the SSO's specific responsibilities include:
•

Assuring that all personnel to whom this HASP applies have submitted a completed copy
of the HASP sign-off form;

•

Assuring that all personnel to whom this HASP applies have attended a pre-entry briefing
prior to entering a restricted area;

•

Maintaining a high level of health and safety consciousness among employees at the work
site;

•

Procuring and distributing the PPE needed for this project for ENSR employees;

•

Procuring the air monitoring instrumentation required and performing air monitoring for
ENSR activities;

•

Verifying that all PPE and health and safety equipment is in good working order;

•

Setting up and maintaining the cleanup zone within the restricted areas and assuring
proper cleanup of all site personnel;

•

Notifying the PM of all noncompliance situations and stopping work in the event that an
immediate danger situation is perceived;
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•

Monitoring and controlling the safety performance of all personnel within the established
restricted areas to ensure that required safety and health procedures are being followed
and correcting any deficiencies;

•

Conducting accident/incident investigations and preparing accident/incident investigation
reports;

•

Conducting the pre-entry briefing as required by Section 11.3, and Attachment B of the
HASP;

•

Initiating emergency response in accordance with Section 13.0 of this HASP; and

•

Reviewing the established JSAs for the site-specific hazards on a daily basis and prior to
each shift change, if applicable.
1.7.4. Field Personnel

ENSR and contractor field personnel are responsible for following the health and safety
procedures specified in this HASP and for performing their work in a safe and responsible
manner. Some of the specific responsibilities of the field personnel are as follows:
•

Reading the HASP in its entirety prior to the start of on-site work;

•

Submitting a completed HASP Acceptance Form and documentation of medical
surveillance and training to the SSO prior to the start of work;

•

Attending the pre-entry briefing prior to beginning on-site work;

•

Bringing forth any questions or concerns regarding the content of the HASP to the PM or the
SSO prior to the start of work;

•

Stopping work when it is not believed it can be performed safely;

•

Reporting all accidents, injuries and illnesses, regardless of their severity, to the ENSR SSO;

•

Complying with the requirements of this HASP and the requests of the SSO; and

•

Reviewing the established JSAs for the site-specific hazards on a daily basis and prior to each
shift change, if applicable.

Groundwater Sampling and Well Installation
Terminal 117
Seattle, Washington

5

March 2008

1.7.5. Subcontractors
Subcontractors will be used as necessary to perform tasks requiring special skills and/or equipment
and will work under the provisions of this HASP. Subcontractors will acknowledge receipt, and
reviewing of the HASP in Attachment A.
Additionally, subcontractors are responsible for:
•

Designating a SSO to work in conjunction with ENSR’s SSO;

•

Complying with the requirements of this HASP and the directions of the SSO;

•

Ensuring, via daily inspections, that their equipment is in good working order;

•

Immediately reporting to ENSR, any accidents, injuries, or near misses;

•

Operating their equipment in a safe manner;

•

Providing ENSR with copies of material safety data sheets (MSDS) for all hazardous materials
brought on-site; and

•

Providing all the required PPE for their employees.

Groundwater Sampling and Well Installation
Terminal 117
Seattle, Washington

6

March 2008

2. SITE HISTORY/DESCRIPTION
2.1.

Site description

T-117 is located at 8700 Dallas Avenue South in Seattle, Washington. The upland T-117 property
covers approximately three acres, of which the Port of Seattle (Port) is currently the sole owner. The
T-117 EAA previously included the bank, mudflat, shoreline and sediments adjacent to T-117 (T-117
Bank and Sediments), and is now expanded to also include the upland of Terminal 117 (T-117
Upland), and nearby street right-of-ways (Adjacent Streets). The most recent SOW also expands
the scope of the NTCRA to include an assessment of the potential for recontamination of the T-117
EAA from the adjoining Basin Oil and South Park Marina (Marina) properties. The T-117 EAA and
potential recontamination properties are shown on Map 1.

2.2.

Historical Site Operations and Remediation

The Duwamish Manufacturing Company reportedly began asphalt manufacturing operations at T117 around 1937 and continued until 1978 (URS, 1994,) at the general location corresponding with
the present-day west half of T-117. In 1978, the business was sold and came to be known as the
Malarkey Asphalt Company and continued roofing asphalt manufacturing operations at T-117 until
1993. A mixture of oils was used in the roofing asphalt manufacturing process. These oils included
waste mineral oils to fuel boilers and heaters that are presumed to be the source of PCBs.
Site investigations have been performed since 1990. Since that time, a number of groundwater and
soil studies have shown high levels of PCB’s, metals, and petroleum hydrocarbons on the site.
Maximum historical soil contamination levels have been measured to 9200 mg/kg dry weight (dw)
PCBs, 380 mg/kg dw lead, 193 mg/kg dw arsenic, 63,500 mg/kg dw total TPH, and 2190 mg/kg dw
total PAH. In 1999, a removal of upland soils was conducted by the Port due to high levels of PCBs.
In 2006, on the discovery of additional soil contamination, the Port carried out additional removal of
T-117 upland soils with the most exposed or highest concentrations of PCBs. Also during that time
the City of Seattle conducted activities to identify and control upland sources that potentially could
recontaminate T-117. Samples from street right-of-ways and residential yards near Terminal 117
contained levels of PCBs above the standard for a residential area. The City of Seattle removed
soils and placed an interim cap over residual contaminated areas without EPA oversight.
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Map 1.

T-117 Early Action Area

(slipsheet and page-numbering breaks for insertion of oversize map; do not remove
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3. SCOPE OF WORK
This section provides a basic description of the general scope of work to be performed. The
approved site work plan is presented in the Field Documentation Notebook, Section 1. Site
conditions may change, thereby requiring review and updating prior to beginning work and
during the Pre-Entry/Tailgate Safety Meeting (Attachment B). ENSR personnel and contractors
are encouraged to actively participate in identification of change in site conditions that may
affect the safe performance of the work.
This study is being conducted as part of the non-time critical remediation action. Primary work at
the site covered by this HASP involves the installation of at least six new monitoring wells, well
development for new wells and existing monitoring well MW-3, a 24-hr tidal study on three
monitoring wells, and sampling of the existing and new site monitoring wells.
Monitoring well installation will be performed using a using hollow-stem auger drill rig, for three
shoreline wells and three upland wells. Any damaged wells will be decommissioned and
replaced. Pumping and surging or bailing methods will be used for well development, recording
the appropriate information on the well development form.
A 24-hr tidal study will be performed using piezometers to measure elevations on two shoreline
wells, MW-3 and in the Lower Duwamish Waterway.
Typical groundwater monitoring activities will be performed on new and existing wells.
Groundwater elevations will be measured relative to the top of the well casing, and low flow
techniques will be used to measure temperature, pH, dissolved oxygen, oxygen reduction
potential, turbidity, flow rate, drawdown, and turbidity on site. Samples will be collected for
analysis of PCBs, TPH, TSS, PAHs, BTEX, VOC, and total and dissolved priority pollutant
metals. Samples will be packed in an iced cooler and shipped to Analytical Resources, Inc.,
Seattle, for analysis.
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4. CHEMICAL HAZARDS
The following chemical hazard assessment applies only to the proposed tasks as described in
Section 3.0.
4.1.

Chemical Hazards

The site assessment activities planned for this visit will help to identify the possibility of the
following hazards, to include but not limited to:
•
•
•

PCBs
Petroleum Hydrocarbons
Certain metal contaminants (arsenic, RCRA metals, etc.);

4.2.

PCBs

The predominant contaminant that is likely at this site is PCBs, which were dissolved in fuel oils
used for asphalt production on the site. PCBs are carcinogenic chlorinated hydrocarbons; they
are insoluble and generally confined to the soils of T-117. Potential exposure routes are through
inhalation, skin absorption, ingestion and skin or eye contact and may irritate eyes, cause acne,
cause liver damage or have reproductive effects. Carcinogenic effects such as tumors and
leukemia have been observed in animals.
The OSHA permissible exposure limit (PEL) for a time weighted average (TWA) is 1 mg/m2
(skin) but the NIOSH PEL is 0.001 mg/m2 (skin).
4.3.

Petroleum Hydrocarbons

Heavy petroleum hydrocarbons such as fuel oil are likely to be encountered on this site. These
are described below.
4.3.1

Fuel Oils (Diesel, etc.)

Fuel oils are generally considered to be of moderate to low toxicity. Federal or recommended
airborne exposure limits have not been established for the vapors of fuel oils. However, inhalation
of low concentrations of the vapor of either may cause mucous membrane irritation. Inhalation of
high concentrations of the vapors may cause extensive pulmonary edema. Chronic direct skin
contact with the liquids may produce skin irritation as a result of defatting. Repeated skin contact
may also cause irritation of the hair follicles and block the sebaceous glands. This produces a
rash of acne pimples and spots, usually on the arms and legs.
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4.3.2

Waste Oils and PAH’s (SemiVolatiles)

Waste oils are generally considered to be of moderate to low toxicity. Federal or recommended
airborne exposure limits have not been established for the vapors of waste oils. However,
inhalation of low concentrations of the vapor of either may cause mucous membrane irritation.
Inhalation of high concentrations of the vapors may cause extensive pulmonary edema. Chronic
direct skin contact with the liquids may produce skin irritation as a result of defatting. Waste oils
typically contain low concentrations of polycyclic aromatic hydrocarbons (PAH) compounds
(incomplete combustion byproducts) and metals (contact with metal parts of the engine). Dermal
contact with both PAH compounds and metals can result in dermatitis.
4.3.3

Hazardous Properties of Potential Chemical Contaminants
PEL1

TLV2

VP3

VD4

SG5

SOL6

FP7

LEL8

UEL9

PCBs

1

1

0.001

NA

NA

Insol

NA

NA

NA

Benzene

1

0.5

75

2.8

0.88

0.07

12

1.2

7.8

Toluene

200

50

21

3.1

0.87

0.07

40

1.1

7.1

Ethylbenzene

100

100

7

3.7

0.87

0.01

55

0.8

6.7

Xylene

100

100

7

3.7

0.88

0.02

90

0.9

6.7

0.075
mg/m3

0.1
mg/m3

0.2

8.6

1.6

Neg.

200

1.8

?

NA

NA

0.5

>2

0.85

Neg.

>52

0.6

7.0

0.05
mg/m3

0.05
mg/m3

NA

NA

NA

0.02

NA

NA

NA

Chemical Name

Tetraethyl lead
Diesel Fuel
Lead, Inorganic

1 Permissible Exposure Limit in ppm
2 Threshold Limit Value in ppm
3 Vapor Pressure in mm Hg
4 Vapor Density (air = 1)
5 Specific Gravity (water = 1)
6 Solubility in Water in %
7 Flash Point in °F

8 Lower Explosive Limit in % by volume
9 Upper Explosive Limit in % by volume
NE = Not Established
NA = Not Applicable
? = Not known
Insol = Insoluble

4.4 RCRA Metals (lead)
These metals include arsenic, barium, cadmium, chrome, mercury, selenium, and silver. Of this
group, the only metal that is currently considered a chemical of concern at T-117 is arsenic.
There is no reason to believe that other materials will be present in concentrations of concern to
health on this site. Nevertheless, care will be undertaken to prevent contaminant contact by
wearing gloves and avoiding dust. Heavy metals are known to cause neurologic effects (lead,
mercury), kidney damage (cadmium), and respiratory damage (arsenic, cadmium). Oral and
respiratory exposures should be minimized.
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The early symptoms of lead poisoning, as a result of overexposure (either through ingestion or
inhalation) include fatigue, sleep disturbance, a metallic taste, headache, aching bones and
muscles, digestive irregularities, abdominal pains, and decreased appetite. Chronic overexposures to lead affect the blood cells, the central nervous system, the kidneys, and male and
female reproductive systems. Lead has also been identified as a fetotoxin. The route with the
greatest potential for absorption is that of inhalation, although ingestion is also dangerous.
The OSHA Permissible Exposure Limit (PEL) for inorganic lead is 50 µg/m3, and is recommended
to be 40 µg/m3 if workers are of reproductive age.
4.3.1

Hazardous Properties of Potential Chemical Contaminants
PEL1

TLV2

VP3

VD4

SG5

SOL6

FP7

LEL8

UEL9

Arsenic

0.01

0.01

NA

NA

>1

Neg.

NA

NA

NA

Lead

0.05

0.05

NA

NA

>1

Neg.

NA

NA

NA

Mercury

0.01

0.25

NA

NA

>1

Neg.

NA

NA

NA

Chemical Name

7 Flash Point in °F
8 Lower Explosive Limit in % by volume
9 Upper Explosive Limit in % by volume
NE = Not Established
NA = Not Applicable
? = Not known

1 Permissible Exposure Limit in ppm
2 Threshold Limit Value in ppm
3 Vapor Pressure in mm Hg
4 Vapor Density (air = 1)
5 Specific Gravity (water = 1)
6 Solubility in Water in %

Note: This list should not be considered to be all-inclusive.
4.4 Hazardous Substances Brought On-Site by ENSR or Subcontractor
A material safety data sheet (MSDS) must be available for each hazardous substance that ENSR
or subcontractor brings onto the property. This includes solutions/chemicals used to
decontaminate sampling equipment, field test kits, and calibration gases or dye solutions. As a
minimum, the MSDS for isobutylene calibration gas (for the PID) is provided in Attachment D.
In addition, all containers of hazardous materials
must be labeled in accordance with OSHA's
Hazard Communication Standard. Either the
original manufacturer’s label or an NFPA 704M
label specific for the material (as shown at the
right) is considered to be an acceptable label.
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4.5 Hazard Potential / Control
Hazard Potential
The potential hazards of the proposed activities include:
•

Dermal contact with potential contaminated soils, and purge water;

•

Inhalation of dust or vapors;

•

Physical hazards, as discussed in Section 5.
Hazard Control

Hazards can be identified and controlled in several ways.
•

To control the potential hazardous exposures discussed above, personal protective
equipment (PPE), as described in Section 7.1 will be worn.

•

Contaminated materials, filters, liquids, etc. may also be screened using a photoionization
detector (PID). As a precautionary measure, the breathing zone of employees will also be
screened with the PID during site activities. If sustained VOC concentrations exceed the
established action level, as defined in Section 6.1, respiratory protection, as indicated in
Section 7.2, will be donned.

Precautions, as discussed in Section 5, will be taken against the potential physical hazards.
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5. PHYSICAL HAZARDS
5.1.

Driving Safety

Drivers must be licensed to drive the class of vehicle they are operating. Only ENSR personnel
may drive ENSR vehicles or vehicles rented for ENSR business; client, subcontractor, or other
work-related personnel may ride. Drivers and passengers must comply with all traffic laws and
posted signs, and will not operate a vehicle if under the influence of impairing medication,
alcohol, or any other substance.
Drivers should review Attachment E, Safe Driving
Considerations.
5.1.1. Planning / Preparation
•

•
•
•

Prior to departure, check traffic reports, weather conditions, road construction, and road
closures. If necessary develop an alternate route and new approved Journey Management
Plan (JMP), see Attachment G.
Prior to entering the vehicle, inspect the vehicle.
Leave early to allow for contingencies.
See Section 5.4, Traffic Hazards, regarding the need for a Traffic Control Plan.
5.1.2. Distractions

You must NOT operate a vehicle while talking on your cell phone, regardless of “hands free” or
not. If you receive a call, pull over to answer it. Do NOT allow other distractions to interfere
with your safe operation of the vehicle.
5.1.3. Secure Packing
Do not move your vehicle unless all equipment and supplies are secured. Items and material
that may roll, slide, or move about in your vehicle while traveling are a major hazard. Secure
and cover the load!
5.2.

Utility Hazards

Ground disturbances during concrete/asphalt cutting and repair, well maintenance, well
decommissioning or other activities raises concerns of contacting, disturbing, or damaging
electric, gas, sewer, water, and other utilities.
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5.2.1. Underground Utilities
The State of Washington requires a utility clearance to be performed prior to initiation of any
subsurface work. ENSR will contact the utility clearance organization to request a mark-out of
natural gas, electric, telephone, cable television, water and sewer lines if any underground work is
planned. Work will not begin until the required utility clearances have been performed. Table 1
below summarizes the utility clearance contacts in Washington. Public utility clearance
organizations typically do not mark-out underground utility lines that are located on private
property. As such, ENSR must exercise due diligence and try to identify the location of any private
utilities, as well as dispensing lines, on the properties being investigated. ENSR can fulfill this
requirement in several ways, including:
•

Contracting a private utility locator service to mark-out underground utility lines that are
located on the private parcel(s).

•

Obtaining as-built drawings for the areas being investigated from the property owner;

•

Visually reviewing each excavation location with the property owner or knowledgeable
site representative;

•

Performing a geophysical survey to locate utilities or hiring a private line locating firm to
determine the location of utility lines that are present at the property;

•

Identifying a no-dig zone; or

•

Hand digging or air-knifing in the proposed excavation or drilling locations if insufficient
data is available to accurately determine the location of the utility lines.
TABLE I
UTILITY CLEARANCE REQUIREMENTS
State
WA

Notification Time

Contact

2 Working Days

Washington Call Before You Dig (Public)
(800) 424-5555
http://www.wucc.org/intro.html

WA

Utility Locate Service (Private)

2 Working Days

1-866-804-5734
(Work performed in other states requires that the appropriate agency be notified before intrusive work; see the ENSR
H&S website: http://intranet.ensr.com/healthweb).
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5.2.2. Overhead Utilities
Be particularly aware of overhead power lines in the work area. Any vehicle (pumper truck), or
mechanical equipment capable of having parts of its structure elevated (drill rig, crane etc.) near
energized overhead lines shall be operated so that a clearance of at least 10 ft is maintained. If
the voltage is higher than 50kV, the clearance shall be increased 4 inches for every 10kV over
that voltage. Personnel should also be aware of the limited clearances associated with the canopy
that typically covers the dispensing island.
5.3.

Hand Tools

Select the right size tool for the job. Don’t use “cheaters” and avoid pulling old tools from the
waste stream. There’s a reason why they’ve been thrown away.
•

Always inspect tools before use and replace or repair damaged tools. Always keep the
cutting edges sharp and never test a cutting edge with your finger, hand, or clothing.

•

When working on an elevated surface (ladder, truck, scaffold), ensure your tools are
secure and properly stored in tools belts. Falling tools can cause serious injury.

•

Always carry your tools correctly and never put sharp or pointed tools in your pockets.

•

When carrying hand tools, always point the cutting edge to the ground.

•

Always keep your tools in a dry place to prevent rust.

•

Handles must be sound, straight and tight-fitting.

•

Driven tools must be dressed to remove any mushrooming.

5.3.1. Hand Protection
OSHA 1910.138 states: Employers shall select and require employees to use appropriate hand
protection when employees’ hands are exposed to hazards such as those from skin absorption or
harmful substances; sever cuts or lacerations; severe abrasion; punctures; chemical burns;
thermal burns; and harmful temperature extremes.
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5.4.

Traffic Control Hazards

5.4.1. ENSR Employees
T117 is currently not in commercial use. Adjacent streets experience low volumes of traffic, and
residential streets are within 1 block of the site. If traffic controls are needed for monitoring well
drilling rigs, level 1 traffic control is appropriate. An overview of traffic control considerations are
listed below.

High Visibility Personal Protective Equipment (PPE)
▪ Background fabric must be fluorescent yellow-green, orange-red or red.
▪ Must wear at least Class 2 high-visibility gear.

Class 2

Class 3

Traffic Control
Condition

Level 1

Level 2

Level 3

Level 4

Traffic Volume or Activity

none-low

moderate

high

high

Duration of Activity

< 10 min.

> 10 min.

extended

extended

3rd Party Concerns

low

low

medium

high

small

medium

large

large

Use of Heavy Equipment

no

no

yes

yes

DOT Requirements (U.S.)

no

no

no

yes

Size of Work Area

▪ Assume the worst-case condition and defer to the appropriate level.
▪ If work site characteristics aren’t well known, plan a pre-planning site visit.
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Level 1 Traffic Control Requirements
▪ Minimum of 4 cones/delineators.
- Max distance of 4 ft between cones.
- Need exit points from work space.
▪ Only for work < 10 minutes.
▪ Buddy system/watchperson required if:
- Traffic is relocated to another lane or a lane is closed.
- Work is completed along the shoulder of a heavily trafficked road.
- Necessary for the safety of the crew.
Level 2 Traffic Control Requirements
▪ Use barrier tape on delineators with flags. Can also use barricades with tape.
▪ Use field vehicles with flashing yellow lights, hazard lights and/or other lane control devices.
▪ Use the buddy system.
▪ Use level 2 for temporarily securing an area or for temporarily isolating an area or storing or
moving equipment/supplies.
Level 3 Traffic Control Requirements
▪ Plastic security fencing and/or Type 2 or 3 barricades. A flashing light on the vehicle may also
be used for additional visibility.
▪ Use level 3 traffic control when there is heavy equipment or power tools in areas near
electrically energized or rotating equipment.
▪ Use level 3 as protection for workers or the public near slow-moving traffic or with high traffic
volume, in driveways, around tripping hazards and to control third-party foot traffic.
Level 4 Traffic Control Requirements
▪ Use level 4 for any public right-of-way.
▪ Often need a licensed traffic controller.
▪ DOT requires signage and protection devices (reference MUTCD: Manual on Uniform Traffic
Control Devices).
▪ JSA required.
If activities occur along, or in a public roadway or right-of-way, the PM must contact the local
authorities to ascertain whether a traffic control plan (TCP), permit, or police detail is required. If
so, or if site workers may be exposed to traffic on public roads, the PM must develop and
implement a TCP. Cones, barriers, light bars, and even parking the project vehicles may be used
to aid in protecting site workers. Traffic control should also be implemented for vacuum truck
operations, drilling operations, or use of any heavy equipment.
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5.4.2. Patrons, Residents, General Public
A restricted zone will be established around those areas where work is occurring. The purpose of
this restricted zone is to warn patrons of the potential physical or chemical hazards associated
with the activities being performed or supervised by ENSR. If space permits, a 20-foot radius
restricted zone will be established around the work area. The restricted zone will be outlined with
traffic cones, rope and signs, or "Caution Tape" to prohibit entry by the general public.
5.5.

Drilling Hazards

5.5.1. Hazards from Chipping Asphalt and Concrete
An increased eye hazard exists during the cutting or chipping of asphalt and/or concrete
surfaces to facilitate drilling activities. Employees must wear safety glasses with attached
sideshields to protect them from flying debris. Employees may also choose to wear a faceshield
over their glasses if impact from the debris is excessive. This activity also poses potential
respiratory (dust) and noise hazards, requiring a respirator and hearing protection.
5.5.2. Air Knifing / Vacuum Excavation
Air-knifing / vacuum excavation will be used to “clear” boring locations prior to actual hollowstem auger boring. This operation will be used to locate potential utilities (and cobble) down to
8’, and to avoid drilling through utilities with the drill rig. Air-knifing / vacuum excavation
produces a lot of noise and requires the use of hearing protection. Airborne dust and projectiles
are also potential hazards during this process, though the vacuum should collect small dust
particles. Goggles or a face shield should be worn to protect against dust and projectiles, and a
respirator may be necessary if excessive dust (normally controlled) is created and not captured.
5.5.3. Hand Auguring
Hand auguring, though not presenting the potential hazards of automated drilling, does pose
potential ergonomic hazards (strains and sprains). Persons performing hand auguring should
stretch their muscles out before hand and take breaks during the work to avoid muscle strains or
tendonitis. Leather of substantial work gloves should be worn to prevent blisters. Adding sections
to the auger shaft or adding the cutting auger to the shaft can expose the worker to foot injury if a
heavy object is dropped; therefore safety boots should be worn and augers and shafts should be
handled carefully.
Extreme care should be exercised in manipulating the auger flights to avoid energized wires
overhead or elsewhere. Auger shafts should be removed as they come out of the hole to avoid
potentially fatal contact with power lines.

Groundwater Sampling and Well Installation
Terminal 117
Seattle, Washington

19

March 2008

Using a posthole digger, one should also wear safety boots and sturdy gloves to prevent trauma
injuries and blisters. When chopping through a root, use care to assure that it isn’t a utility wire or
pipe instead (air knifing is better for this risk).
Use of a shovel is relatively simple work, but should be done correctly. Wear sturdy boots to avoid
foot injuries when driving the shovel into the ground. Wear work gloves and get a good grip on the
shovel to control it. Again, use care to avoid cutting wires or pipes. Store the shovel properly rather
than leaving it on the ground where someone may step on it and be injured.
5.5.4. Conventional Drilling
Use of a drill rig to advance soil borings requires permitting (See ENSR H&S SOP 11.5) and a
utility clearance (as discussed above). It also requires all personnel in the vicinity of the operating
rig to wear steel-toed boots, hardhats, hearing protection, hand protection, and safety eyewear.
Personnel shall stay out of the vicinity of operating equipment unless it is required for their work
responsibilities. Additionally, the following safety requirements must be adhered to:
•

All drill rigs and other machinery with exposed moving parts must be equipped with an
operational emergency stop device. Drillers and geologists must be aware of the location
of this device. This device must be tested prior to job initiation and periodically thereafter.
The driller and helper shall not simultaneously handle augers unless there is a standby
person to activate the emergency stop.

•

The driller must never leave the controls while the tools are rotating unless all personnel
are kept clear of rotating equipment.

•

A long-handled shovel or equivalent must be used to clear drill cuttings away from the
hole and from rotating tools. Hands and/or feet are not to be used for this purpose.

•

A remote sampling device must be used to sample drill cuttings if the tools are rotating or if
the tools are readily capable of rotating. Samplers must not reach into or near the rotating
equipment. If personnel must work near any tools which could rotate, the driller must shut
down the rig prior to initiating such work.

•

Drillers, helpers and geologists must secure all loose clothing when in the vicinity of drilling
operations.

•

Only equipment which has been approved by the manufacturer may be used in
conjunction with site equipment and specifically to attach sections of drilling tools together.
Pins that protrude excessively from augers shall not be allowed.
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•

No person shall climb the drill mast while tools are rotating.

•

No person shall climb the drill mast without the use of ANSI-approved fall protection
(approved belts, lanyards and a fall protection slide rail) or portable ladder which meets
the requirements of OSHA standards.

5.6.

Electrical Hazards

If using portable tools that are electrically powered, follow the safety precautions listed below:
•

Check to see that electrical outlets used to supply power during field operations is of the
three wire grounding type.

•

Extension cords used for field operations should be of the three wire grounding type and
designed for hard or extra-hard usage. This type of cord uses insulated wires within an
inner insulated sleeve and will be marked S, ST, STO, SJ, SJO or SJTO.

•

NEVER remove the ground plug blade to accommodate ungrounded outlets.

•

Do not use extension cords as a substitute for fixed or permanent wiring. Do not run
extension cords through openings in walls, ceilings or floors.

•

Protect the cord from becoming damaged if the cord is run through doorways, windows
or across pinch points.

•

Examine extension and equipment cords and plugs prior to each use. Damaged cords
with frayed insulation or exposed wiring and damaged plugs with missing ground blades
MUST BE REMOVED from service immediately.

•

All portable or temporary wiring which is used outdoors or in other potentially wet or damp
locations must be connected to a circuit which is protected by a ground fault circuit
interrupter (GFCI). GFCIs are available as permanently installed outlets, as plug-in
adapters and as extension cord outlet boxes. DO NOT CONTINUE TO USE A PIECE OF
EQUIPMENT OR EXTENSION CORD WHICH CAUSES A GFCI TO TRIP.

•

When working in flammable atmospheres, be sure that the electrical equipment being
used is approved for use in Class I, Division I atmospheres.

•

Do not touch a victim who is still in contact with current. Separate the victim from the
source using a dry, nonmetallic item such as a broom stick or cardboard box. Be sure
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your hands are dry and you are standing on a dry surface. Turn off the main electrical
power switch and then begin rescue efforts.
5.7.

Handling of Compressed Gases

Compressed air may be used to calibrate PIDs. Follow the compressed gas handling
procedures as outlined below:
•

Inspect all cylinders upon delivery and verify that they are properly labeled.

•

Do not store cylinders in direct sunlight (increase in temperature will increase pressure).

•

Use a cylinder dolly to move the cylinders.

•

Keep cylinder valves closed at all times (except when in use).

•

Open valves slowly and away from people.

•

Close the valve and relieve the pressure before removing the regulator.

•

Always keep the valve cap over the valve assembly when not in use (break in valve will
cause cylinder to become a projectile).

•

Cylinders must be stored in the upright position and must be secured by a chain or rope.

•

Segregate empty cylinders from full cylinders.

5.8.

Cuts and Lacerations

During pipe or equipment replacement, employees are at an increased risk of cutting themselves
on sharp metal, flanges, etc. Also, use of knives or blades may involve potential for cuts and
lacerations. Follow the safety precautions listed below:
•
•

Wear leather or Kevlar™ gloves when working with pipe, hose clamps, flanges, or knives;
Use only sharp blades; dull blades require more force which results in less knife control.

5.9.

Noise

Exposure to noise can result in the following:
•

Temporary hearing losses where normal hearing returns after a rest period;
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•

Interference with speech communication and the perception of auditory signals;

•

Interference with the performance of complicated tasks; and,

•

Permanent hearing loss due to repeated exposure resulting in nerve destruction in the
hearing organ.

Since personal noise monitoring will not be conducted during the proposed activities, employees
must follow this general rule of thumb:
If the noise levels are so loud that you must shout at someone who is 5 ft away from you, you
need to be wearing hearing protection. ENSR employees can wear either disposable earplugs or
earmuffs but all hearing protection must have a minimum noise reduction rating (NRR) of 27 db.
5.10.

Back Safety/Lifting

Using the proper techniques to lift and move heavy pieces of equipment, such as large-diameter
piping and hoses, generators or drums, is important to reduce the potential for back injury. The
following precautions should be implemented when lifting or moving any heavy objects.
•

Use mechanical devices to move objects, such as drums of investigation derived wastes
or generators, that are too heavy to be moved manually

•

If mechanical devices are not available, ask another person to assist you.

•

Size up the load so as not to be surprised by it's weight.

•

Coordinate lifts made by two or more people, using agreed-upon terms for directing the lift
and putting down the object.

•
•

Bend at the knees, not the waist. Let your legs do the lifting.
Do not twist while lifting

•

Bring the load as close to you as possible before lifting

•

Be sure the path you are taking while carrying a heavy object is free of obstructions and
slip, trip and fall hazards
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5.11.

Inclement Weather

If severe weather warnings are issued for the site location or surrounding county, work should be
postponed. If severe weather encroaches during site activities, the site will be secured to the
extent possible and employees will seek immediate refuge as directed by the SSO. During
potential lightning or high winds, work on elevated surfaces and work with electrical equipment
shall be ceased until the hazard has passed.
5.12.

Thermal Stress

The hazards associated with thermal stress are addressed in this section.
5.12.1. Cold Stress
Types of Cold Stress
Cold injury is classified as either localized, as in frostbite, frostnip or chilblain; or generalized, as in
hypothermia. The main factors contributing to cold injury are exposure to humidity and high winds,
contact with wetness and inadequate clothing.
The likelihood of developing frostbite occurs when the face or extremities are exposed to a cold
wind in addition to cold temperatures. The freezing point of the skin is about 30o F. The fluids
around the cells of the body tissue freeze, causing the skin to turn white. This freezing is due to
exposure to extremely low temperatures. As wind velocity increases, heat loss is greater and
frostbite will occur more rapidly.
Symptoms of Cold Stress
The first symptom of frostbite is usually an uncomfortable sensation of coldness, followed by
numbness. There may be a tingling, stinging or aching feeling in the effected area. The most
vulnerable parts of the body are the nose, cheeks, ears, fingers and toes.
Symptoms of hypothermia, a condition of abnormally low body temperature, include
uncontrollable shivering and sensations of cold. The heartbeat slows and may become irregular,
the pulse weakens and the blood pressure changes. Pain in the extremities and severe shivering
can be the first warning of dangerous exposure to cold.
Maximum severe shivering develops when the body temperature has fallen to 95o F. This must be
taken as a sign of danger and exposure to cold must be immediately terminated. Productive
physical and mental work is limited when severe shivering occurs.
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Methods to Prevent Cold Stress
When the ambient temperature, or a wind chill equivalent, falls to below 40o F (American
Conference of Governmental Industrial Hygienists recommendation), site personnel who must
remain outdoors should wear insulated coveralls, insulated boot liners, hard hat helmet liners and
insulated hand protection. Wool mittens are more efficient insulators than gloves. Keeping the
head covered is very important, since 40% of body heat can be lost when the head is exposed. If
it is not necessary to wear a hard hat, a wool knit cap provides the best head protection. A face
mask may also be worn.
Persons should dress in several layers rather than one single heavy outer garment. The outer
piece of clothing should ideally be wind and water proof. Clothing made of thin cotton fabric or
synthetic fabrics such as polypropylene is ideal since it helps to evaporate sweat. Polypropylene
is best at wicking away moisture while still retaining its insulating properties. Loosely fitting
clothing also aids in sweat evaporation. Denim is not a good protective fabric. It is loosely woven
which allows moisture to penetrate. Socks with a high wool content are best. If two pairs of socks
are worn, the inner sock should be smaller and made of cotton, polypropylene or a similar type of
synthetic material that wicks away moisture. If clothing becomes wet, it should be taken off
immediately and a dry set of clothing put on.
If wind conditions become severe, it may become necessary to shield the work area temporarily.
The SSO and the PM will determine if this type of action is necessary. Heated break trailers or a
designated area that is heated should be available if work is performed continuously in the cold at
temperatures, or equivalent wind chill temperatures, of 20o F.
Dehydration occurs in the cold environment and may increase the susceptibility of the worker to
cold injury due to significant change in blood flow to the extremities. Drink plenty of fluids, but limit
the intake of caffeine.
5.13.

Poisonous Plants / Insects

When working at sites that are heavily vegetated or located near wetlands, employees should
be aware of the possible presence of poisonous plants and insects.
Poison oak occurs primarily in the southeast and western United States.
The poison oak of the southeastern United States, Rhus quercifolia, has its
leaves divided into three leaflets; the leaflets are densely haired and
generally have three to seven distinct lobes. The white, berry-like fruits are
also somewhat hairy. The poison oak of the U.S. Pacific coast, R.
diversiloba, is a shrubby or sometimes climbing plant that grows to 2.4 m (8 ft) high; its threeleaflet leaves are toothed or lobed and are hairless
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The leaves, roots, stems and fruit of poison oak contain oil called urushiol. Contact with the
irritating oil causes intensely itching skin rash and characteristic blister-like lesions. The oil can be
transmitted on soot particles when burned and may be carried on the fur of animals, equipment
and apparel.
Proper identification of these plants is the key to preventing contact and subsequent dermatitis.
Wear long sleeves and pants when working in wooded areas. In areas of known infestation, wear
Tyvek coveralls and gloves. Oils are easily transferred from one surface to another. Wash all
contaminated clothing and equipment promptly.
If you come in contact with these poisonous plants, wash all exposed areas immediately with cool
water to remove the oils. Some commercial products such as Tecnu's Poison Oak-n-Ivy Cleanser
claim to further help with the removal of oils.
Ticks are bloodsuckers, attaching themselves to warm-blooded vertebrates to feed. Deer ticks
are the most common carriers of Lyme disease, a bacterial infection that is transmitted to humans
through the bite of the tick.
Personnel should carefully inspect themselves each day for the presence of ticks or any rashes.
This is important since prompt removal of the tick can prevent disease transmission. Female deer
ticks are about one-quarter inch in length and are black and brick red in color. Males are smaller
and all black. Removal of the tick is important in that the tick should not be crushed and care must
be taken so that the head is also removed. If the head is not completely removed or if the tick is
allowed to remain for days feeding on human blood, a condition known as tick paralysis can
develop, this is due to a neurotoxin that the tick apparently injects while engorging. This
neurotoxin acts upon the spinal cord causing lack of coordination, weakness and paralysis.
One characteristic symptom of Lyme Disease is a bulls-eye rash that develops around the bite
site. The rash appears in about 60-80% of all Lyme disease cases. Contact your RHSM
immediately if you develop such a rash.
Tick season lasts from April through October; peak season is May through July. Wear lightcolored clothing (easier to spot ticks) with long sleeves and make sure that shirts are tucked into
pants and pants are tucked into socks or boots. Ticks have a tendency to crawl upwards. These
procedures will make it more difficult for a tick to reach your skin.
Studies have determined that repellants containing DEET as a main ingredient are most effective
against mosquitoes and ticks. DEET can be directly applied to the exposed skin of adults and/or
clothing. Permanone® is another repellent, however; it can only be directly applied to clothing.
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Mosquitoes, carriers of the West Nile Virus, Yellow Fever and other diseases, are indigenous
to the area. As mentioned above, DEET is an effective mosquito repellent and is recommended.
Although concentrated DEET formulations protect longer than those that are more dilute, little
improvement is offered by concentrations of the active ingredient higher than 50 percent.
Adverse effects, though documented, are infrequent and are generally associated with gross
overuse of the product. Users should avoid the temptation to apply the most concentrated
product available. The transient protection offered by more dilute preparations can be extended
by reapplication. When using DEET, care should be taken to reapply the repellant when its
effectiveness wears off.
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6. AIR MONITORING
Activities at this site should include an initial air monitoring scan with a PID to evaluate potential
exposures, and air monitoring during well drilling activities. Monitoring will be continued if strong
odors are noticed or impacts are detected during work activities.. The following instruments may
be necessary to verify no exposures or explosion hazards:
6.1 Direct Reading Instrumentation
Instrument I: Photoionization detector (PID)
A PID, such as a RaeSystems MiniRae 2000™ equipped with a 10.6 ev lamp, should be used to
screen the breathing zone of employees during potential chemical exposures (working with open
remediation systems, filter changes, repair of monitoring wells, decommissioning and sampling
activities. If breathing zone concentrations are sustained (15 minutes) at 50 PID units (ppm), Level
C respiratory protection, as described in Section 7.2, will be donned. This action level is based
upon 1/6 of the TLV for gasoline, and is designed to protect against the most toxic component of
gasoline (benzene), as reported in vapor studies.
Monitoring Frequency
Air monitoring will be performed initially to determine if breathing zone concentrations exceed the
action levels, and continuously during soil sampling and at each new location. All head spaces in
new and existing monitoring wells should be screened with the PID prior to gauging and sampling.
If results of head space screening detect concentrations above the TWA, personnel will need to
update PPE. See section 7.2 for guidance on Respirator Protection.

PCBs and RCRA Metals
There are no real-time instruments for monitoring exposure to metals, however, metals commonly
adhere to fine grain particles and dust can serve as a transportation route. Exposure to dust can
also mean exposure to metals and PCBs. Because of weather conditions, the nature of the soil,
and site conditions, dust is not expected to be a concern. However, visual observation of dust
must be documented and if dust because noticeable engineering controls must be implemented to
minimize the amount of dust in the air.
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6.2 Personal Exposure Monitoring
Personal exposure monitoring will not be conducted during the performance of this work.
6.3 Calibration and Recordkeeping
The PID (and the CGI, if used) will be calibrated on a daily basis in accordance with ENSR's
Standard Operating Procedure and manufacturer's instructions. All PID readings and
calibrations will be recorded in the field notebook or on dedicated air monitoring result sheets.
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7.
7.1.

PERSONAL PROTECTIVE EQUIPMENT

Protective Clothing

To prevent direct dermal contact with potentially contaminated soil and/or groundwater, the
following protective clothing requirements will be followed:
General

Water / Soil Sampling

Well Drilling and
Decommissioning

Hard hat

√

√

√

Safety glasses

√

√

√

PPE Item

Faceshield

3

3

Steel-toed boots

√

√

√

Gloves, Inner PVC

1

1

1

Gloves, Outer Nitrile

1

1

1

Traffic Vest

√

√

√

Hearing Protection

2

2

2

1.
2.
3.

Wear work gloves when handling pipe or sharp-edged equipment; impervious gloves for chemical
exposure (sampling, etc).
Wear hearing protection in areas where noise levels exceed 85 dBA (or speech becomes difficult to hear).
Goggles or a face shield are required where contaminant may be splashed or is under pressure.

7.2.

Respiratory Protection

Although respiratory protection is not expected to be needed during most sampling activities, air
monitoring should be performed when working with high contamination, open systems, or
elsewhere if exposure may be likely. If the Action Limit of 50 PID units are exceeded for more than
a 15-minute period within the breathing zone of employees, Level C respiratory protection will be
required.
Task

Action Limit

Respiratory Protection

When working with high
contamination, open systems, or
elsewhere if exposure may be
likely

50 units above background on

Half mask air purifying respirator
with combination organic
vapor/HEPA cartridges

the PID for sustained 15 minute
period.

Respiratory protection should also be donned if:
•
•

Odors become objectionable at any time or
Respiratory tract irritation is noticed.

All employees who are expected to wear respiratory protection must have successfully passed a
quantitative or qualitative fit-test within the past year.
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Level C offers no protection against the hazards associated with exposure to carbon monoxide. If
heating or other sources of combustion are used within a building, a carbon monoxide meter must
be used to monitor the build up of exhaust gas in the building. The unit will be set to alarm at 25
ppm. If the alarm sounds, work will cease and all employees will leave the building. If carbon
monoxide concentrations can not be reduced, mechanical ventilation will be required.
7.3.

Other Safety Equipment

The following additional safety equipment will be brought to the site:
•
•
•
•
•

Portable eye wash
First Aid Kit
Type A-B-C fire extinguisher
Portable phone
Wheel chocks
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8.

SITE CONTROL

To prevent both exposure to unprotected personnel and migration of contamination due to
tracking by personnel or equipment, work areas and required personal protective equipment will
be clearly defined.
8.1 Designation of Zones
•
•
•

Exclusion or "hot" Zone
Contamination Reduction Zone (CRZ)
Support Zone
8.1.1. Exclusion Zone

A restricted zone will be established around those work areas where there is potential exposure
to chemical or physical hazards, or other related work. The purpose of this restricted zone is to
warn personnel of the potential hazards associated with the activities being performed or
supervised by ENSR. If space permits, a 20-foot radius restricted zone will be established
around the work area. Temporarily restricted zones should be outlined with traffic cones, rope
and signs, or "Caution Tape" to prohibit entry by the general public; however, long-term
remediation operations should be protected in a more permanent manner from public access.
Similarly, restricted zones should be established around sampling and other work areas so that
motorists can easily identify the presence of ENSR personnel on the property.
8.1.2. Contamination Reduction Zone
Contamination reduction facilities will be established immediately adjacent to any area in which
workers may be exposed to toxic material. This is where personnel will begin the sequential
decontamination process (see Section 9.0) when exiting the exclusion zone. To prevent cross
contamination and for accountability purposes, all personnel will enter and leave the exclusion
zone through the contamination reduction zone.
8.1.3. Support Zone
The support zone will consist of those areas around the exclusion zone where equipment is
staged. Eating, drinking and smoking will be limited to this area. (Smoking is only allowed where
the client rules allow it, and in areas not subject to flammable vapors.) Support vehicles will use
either street parking adjacent to the exclusion zone or designated parking next to the onsite
building. Pedestrians will be directed around the exclusion zone, as discussed above.
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8.2 Safety Measures/Precautions
The following measures are designed to augment the specific health and safety guidelines
provided in this plan.
•

The "buddy system" will be used at all times by all field personnel. This does not mean
that two ENSR employees must be present at all times. Client personnel or even the
public may serve as emergency contacts if it is verified that they can be relied upon.
Otherwise, if personnel are on site by themselves, they must frequently check in with the
PM via cell phone.

•

Avoidance of contamination is of the utmost importance. Whenever possible, avoid
contact with contaminated (or potentially contaminated) surfaces or materials. Walk
around (not through) puddles and discolored surfaces. Do not kneel on the ground or set
equipment on the ground. Protect air monitoring equipment from water by bagging.

•

Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the
probability of hand-to-mouth transfer and ingestion of materials is prohibited in the
immediate work area and the decontamination zone.

•

Hands and face must be thoroughly washed upon leaving the work area and before
eating, drinking or any other activities.

•

Beards or other facial hair that interfere with respirator fit are prohibited.

•

The use of alcohol or illicit drugs is prohibited during the conduct of field operations.

•

All equipment must be decontaminated or properly discarded before leaving the site in
accordance with the project work plan. The work plan can be found in Section 1 of the
Field Documentation Notebook

•

Safety equipment described in Section 7.0 will be required for all field personnel unless
otherwise approved by the RHSM.
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9.

DECONTAMINATION

Proper decontamination is required of all personnel and equipment before leaving a contaminated
area. The extent of personnel decontamination will depend on the amount of contamination
encountered. Personnel decontamination will be accomplished by following a systematic
procedure of cleaning (when necessary) and removing personal protective clothing (PPE). If
necessary, contaminated PPE such as boots will be rinsed free of gross contamination, scrubbed
clean in a detergent solution, and then rinsed clean. To facilitate this, it may be necessary to
establish a three basin wash system on site (detergent solution, rinse, final rinse). Otherwise,
soap and water should be on site to facilitate decontamination. Clean wipes may be used as an
interim measure until remote decontamination facilities can be reached.
Disposable PPE, such as gloves, will be disposed of in accordance with the work plan.
Regardless of the type of decontamination system required, if washing facilities are unavailable, a
container of potable water and liquid soap must be made available so employees can wash their
hands and face before leaving the site for lunch or for the day.
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10.

WASTE MANAGEMENT

Any potential drums of waste soil and purge water will be picked up and transported by a
approved waste disposal company. Properly labeled DOT-approved 55-gallon drums will be
used to transport waste. The drums must be in good condition and any onsite drums which have
been damaged or weathered will be transferred into steel drum overpacks. Great care must be
exercised to manage any and all accidental spillage of soils or water from the onsite drums.
Plastic sheets and/or tarps should be used to collect any soils that may be spilled.
Any drums left onsite should be well secured or enclosed to ensure that they cannot be
tampered with, opened, or moved by anyone other than ENSR or subcontractor site personnel.
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11.
11.1

MEDICAL/TRAINING REQUIREMENTS

Medical Surveillance

All personnel performing activities covered by this HASP must be active participants in a medical
monitoring program which complies with 29 CFR 1910.120 (f). Each individual must have
completed an annual surveillance examination and/or an initial baseline examination within the
last year prior to performing any work on this site covered by this HASP.
11.2

Training

All personnel performing activities covered by this HASP must have completed the appropriate
training requirements specified in 29 CFR 1910.120 (e). Each individual must have completed an
annual 8-hour refresher training course and/or initial 40-hour training course within the last year
prior to performing any work on this site covered by this HASP.
In addition, each project location must have at least one staff member present on site at all times
who is currently trained in First Aid and CPR (Cardio Pulmonary Resuscitation).
All field personnel who may drive on or to the site must have valid driver's licenses.
11.3

Site Safety Meetings

Prior to the commencement of remediation activities, a kickoff site tailgate safety/pre-entry
meeting will be conducted by the SSO to review the specific requirements of this HASP. This
kickoff meeting will include a detailed overview of the project, general safety procedures, contacts,
and verify all training requirements. Following the kickoff meeting, daily site tailgate safety/preentry meeting will be conducted by the SSO to review the specifics of the task for that specific
day. Attendance at this pre-entry briefing is mandatory and will be documented, employees who
arrive on the site after the daily site tailgate meeting require an overview of topics discussed prior
to commencing field work (see Attachment B).
Short safety refresher meetings will be conducted at least every 10 days thereafter, or as
otherwise needed, throughout the duration of the project.
11.4

Drug and Alcohol Testing

All employees performing filed-work covered by this HASP must comply with ENSR’s
requirements for drug and alcohol testing requirements. Contact the Seattle Health and Safety
Coordinator or the PM for details.
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12.

AUDITS AND INSPECTIONS

Safety audits must be conducted and documented for each long-term project location on a
monthly basis. In order to meet this requirement, typically these inspections will have to be
conducted by the ENSR field team leader and/or project manager.
For short duration jobs (i.e., one week or less), the safety inspection should be conducted
shortly after the work has commenced. For longer duration jobs, the inspection should be
conducted shortly after commencement and monthly thereafter.
Audits should be documented on the ENSR PM Audit Checklist. To reduce the overall length of
this HASP, a copy of the audit checklist is provided in the Field Documentation Notebook,
Section 8.
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13.
13.1

INCIDENT RESPONSE

Emergencies

ENSR response actions will be limited to evacuation and medical/first aid as described within
this section below. This section of the HASP has been written to comply with 29 CFR 1910.38
(a).
The basic elements of an emergency evacuation plan include employee training, alarm
systems, escape routes, escape procedures, critical operations or equipment, rescue and
medical duty assignments, designation of responsible parties, emergency reporting procedures
and methods to account for all employees after evacuation.
Neighboring properties consist of South Park Marina, residential houses, and Basin Oil. Several
above ground petrochemical storage tanks are located on the Basin Oil property. In the event of
an accident within an established work zone, on adjacent properties, or in an adjacent roadway
(including an automobile accident), employees will immediately STOP WORK and assemble at
the pre-designated muster point for head count and to evaluate the situation before accessing
the work zones. The SSO and/or PM will coordinate with any local and/or emergency
responders to ensure the work areas are safe for re-entry.
Employee Training: Employees must be instructed in the specific aspects of emergency
evacuation applicable to the site as part of the pre-entry briefing prior to the commencement of all
on-site activities. (Attachment B). On-site refresher or update training is required anytime escape
routes or procedures are modified or personnel assignments are changed.
Alarm Systems/Emergency Signals: An emergency communication system must be in effect at
all sites. The most simple and effective emergency communication system in many situations will
be direct verbal communications. If direct communications will not be sufficient to warn all
employees of a site-related emergency, radios or cell phones will be used.
Escape Routes, Drills, and Procedures: The escape route from the work location will be
verified by the SSO upon arrival to the site. The route will be reviewed with all employees during
the pre-entry briefing, and periodic (table-top) drills.
Critical Operations and Equipment: All equipment and operations are required to cease in
the event of site evacuation. The only exception will be related to health and safety. The PM or
SSO must determine at the time of an emergency if health and safety will be jeopardized by
immediate stoppage of any particular piece of equipment or personnel activities. If such a
determination is made, personnel involved in critical duties must be minimized and special
instructions must be established.
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Rescue and Medical Duty Assignments: Prior to initiating work at the site, an ENSR field
team member, usually the SSO, shall be appointed to activate emergency response actions. In
the event an injury or illness requires more than first aid treatment, that individual will
accompany the injured person to the medical facility and will remain with the person until
release or admittance is determined. The escort will relay all appropriate medical information to
the on-site project manager and the RHSM.
If the injured employee can be moved from the accident area, he or she will be brought to the
CRZ where their PPE will be removed. If the person is suffering from a back or neck injury the
person will not be moved and the requirements for decontamination do not apply. The SSO
must familiarize the responding emergency personnel about the nature of the site and the injury.
If the responder feels that the PPE can be cut away from the injured person’s body, this will be
done on-site. If this not feasible, decontamination will be performed after the injured person has
been stabilized.
Designation of Responsible Parties: The SSO is responsible for initiating emergency
response. In the event the SSO can not fulfill this duty, the alternate SSO will take charge. All
personnel onsite are responsible for knowing the escape route from the site.
Employee Accounting Method: The on-site project manager or SSO is responsible for
identifying all ENSR and subcontractor personnel on-site at all times. On small, short duration
jobs this can be done informally as long as accurate accounting, via a head-count, is possible.
13.2

Incident Reporting / Investigation
13.2.1 ENSR Requirements

All work-related injuries and illnesses, regardless of severity, must be reported to the ENSR field
team leader and/or project manager immediately. The field team leader and/or project manager
must report the incident to the ENSR RHSM as soon as possible. Utilize the RHSMs voice mail
or e-mail if the incident occurs after hours.
In addition, all near miss incidents must be reported to the ENSR RHSM as soon as possible.
An ENSR Supervisor’s Accident Investigation Report form (Attachment C) must be completed
by the ENSR field team leader and/or project manager in accordance with the instructions
provided by the RHSM and submitted to the RHSM within 24 hours of occurrence of the
incident.
If a subcontractor is injured, he/she should report to their supervisor immediately, who in turn,
must report the injury to the ENSR SSO.
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14.

EMERGENCY CONTACTS AND HOSPITAL ROUTE

Phone Number and/or Address as appropriate
Ambulance Service:

911

Police:

911

Fire:

911

Local Hospital:

Harborview Medical Center
325 9th Ave, Seattle, WA, 98104
(206) 744-3000 – Main Phone

Directions to Hospital:

See map on following page

Nearest Onsite Phone:

Cellular Phones Required

ENSR REPRESENTATIVES:
ENSR – Seattle, WA

206-624-9349

-Steve Howard (Ops. Mgr.)

ext. 242 or 206-890-7481 (cell)

- Katie Hendrickson (PM)

ext. 246 or 206-290-7632 (cell)

ENSR-H&S: Ft Collins, CO

970-970-8878

- Joe Sanders (RHSM)

ext 109 or (home: 970-225-9627)
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Hospital Location Map and Route to Hospital

Groundwater Sampling and Well Installation
Terminal 117
Seattle, Washington

41

March 2008

ATTACHMENT A
Health and Safety Plan Signoff Sheet
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ATTACHMENT A

Health and Safety Plan Signoff Sheet
For Work at Former Unocal Service Station #0266
924 Capitol Way
Olympia, Washington

I have reviewed a copy of the Health and Safety Plan prepared for the above referenced site, I understand
its content and I agree that I will abide by its requirements.

Name

Signature
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ATTACHMENT B
Pre-Entry Briefing Attendance Sheet
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Attachment B
ENSR HEALTH AND SAFETY PLAN PRE-ENTRY BRIEFING ATTENDANCE FORM
Groundwater Monitoring Well Installation and Sampling Activities
Terminal 117
8700 Dallas Ave. S
Seattle, Washington

Conducted by:
Topics
Discussed:

Date Performed:
1. Review of the content of the HASP (Required)
2.
3.
4.

Attendees (Printed):

Signature
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ATTACHMENT C
Supervisor’s Accident Investigation Report

H&S SOP No. 4.1

ATTACHMENT C
Supervisor's Accident Investigation Report

Job Title _____________________________________________________

Injured Employee
Home Office

Division/Department_______________________________________________________

Date/Time of Accident ___________________________________________________________________________________
Location of Accident

____________________________________________________________________________________

Witnesses to the Accident ________________________________________________________________________________
Injury Incurred?

Nature of Injury _____________________________________________________________________

______________________________________________________________________________________________________
Engaged in What Task When Injured? _______________________________________________________________________
______________________________________________________________________________________________________
Will Lost Time Occur?

How Long?

Date Lost Time Began _______________________________________

Were Other Persons Involved/Injured? ______________________________________________________________________
How Did the Accident Occur? _____________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
Why Did it Occur? _______________________________________________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
What Could Be Done to Prevent Recurrence of the Accident? ____________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________
What Actions Have You Taken Thus Far to Prevent Recurrence? _________________________________________________
______________________________________________________________________________________________________
______________________________________________________________________________________________________

Supervisor's Name

Signature:

Date: _______________________

Note: if the space provided on this form is insufficient, provide additional information on separate paper and attach.
The completed accident investigation report must be submitted to the ENSR Regional Health and Safety Manager
within three days of the occurrence of the accident.

ATTACHMENT D
Material Safety Data Sheets

-

PCB
Gas
Diesel
Hydrochloric Acid
Sulfuric Acid
Nitric Acid
Non flammable gas mixture
Alconox
Arsenic

MATERIAL SAFETY DATA SHEET
Mon. to Fri. 8am-5pm EDT
Emergency Phone Number
MSDS Number 203-786-5290
C-122N

2',3,3',4,5-Pentachlorobiphenyl 76842-07-4 100%
Component(s) CAS # Appr. %
Symptoms of Exposure:
Product Name : 2',3,3',4,5-Pentachlorobiphenyl.
Synonyms : Polychlorinated Biphenyls (PCBs)
Formula : C12H5Cl5 Molecular Weight : 326.44
First Aid Procedures:
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE.
Potential Health Effects:
May Cause Damage to Liver.
Routes of Entry:
Inhalation, ingestion or skin contact.
Carcinogenicity:
PCBs are listed as a suspected human carcinogenic substance.
Contains component(s) which are suspect cancer hazard(s).
Harmful if inhaled, swallowed, or absorbed through the skin.
The consistent finding in animal studies with PCB’s is that they produce liver injury following
prolonged and repeated exposure by any route, if the exposure is of sufficient degree and
duration. Liver injury is produced first, and by exposures that are less than those reported to
cause cancer in rodents. PCBs can cause irritation upon contact with eyes and skin.
Irritating to eyes.
Skin: Wash thoroughly with soap and water.
Contaminated clothing should be removed. Note to Physician: Hot PCBs may cause thermal
burns.
Eyes: Immediately flush thoroughly with water for at least 15 minutes. Assure adequate flushing
by separating the eyelids with fingers.
A petroleum-based ophthalmic ointment may be applied to the eye to relieve the irritating effects
of PCBs.
Inhalation: Remove to fresh air. If skin rash or respiratory irritation persists, consult a physician.
Ingestion: Consult a physician. Do not induce vomiting or give any oily laxatives. Note To
Physician: If large amounts are ingested, gastric lavage is suggested.
Flash Point (°F): None
Flammable Limits LEL (%): N/A
Flammable Limits UEL (%): N/A
Extinguishing Media:
Use any extinguishing media suitable for adjacent material.
PCB’s are very stable, fire-resistant compounds.
Protection of Firefighters:
Wear self-contained breathing apparatus and protective clothing.
Fire fighting equipment should be thoroughly cleaned and decontaminated after use.
Flammable Properties:
PCBs may decompose to form toxic combustion products under severe conditions such as
exposure to flame or hot surfaces.
Spill Response:
If PCBs leak or are spilled, the following steps should be taken immediately: All non-essential
personnel should leave the leak or spill area. The area should be adequately ventilated to prevent
the accumulation of vapors. The spill/leak should be contained and removed promptly by means
of absorptive material, such as sawdust, vermiculite, dry sand, clay, dirt or other similar materials.

MSDS-1

All personnel in the spill area should wear suitable protective equipment listed under Exposure /
Personal Protection. All wastes and residues containing PCBs should be collected, placed in
proper containers, marked and disposed of in the manner prescribed by EPA regulations (40 CFR Part
761) and applicable state and local regulations. Various federal, state, and local regulations may
require reporting of PCB spills and may also define spill clean-up levels. Consult your attorney or
appropriate regulatory officials for information relating to spill reporting and spill clean-up.

Keep container tightly closed.
Store at controlled room temperature.
Do not breathe dust or vapor.
Do not get in eyes, on skin, or on clothing.
Retained residue may make empty containers hazardous; use caution!
Personal Protection Equipment (PPE):
Respiratory Protection: If workplace exposure limit(s) of product or any component is exceeded
(see TLV/PEL), a NIOSH/MSHA approved air supplied respirator is advised in absence of proper
environmental control. OSHA regulations also permit other NIOSH/MSHA respirators (negative
pressure type) under specified conditions (see your safety equipment supplier). Engineering
and/or administrative controls should be implemented to reduce exposure.
Material must be handled or transferred in an approved fume hood or with equivalent ventilation.
Protective gloves must be worn to prevent skin contact.
Safety glasses with side shields must be worn at all times.
Impervious protective clothing should be worn to prevent skin contact.
General Hygiene Considerations:
Wash thoroughly after handling. Do not take internally. Eye wash and safety equipment should be
readily available.

Section 8 - Exposure Controls / Personal Protection
Section 9 - Physical and Chemical Properties
Appearance: White solid
Boiling Point: N/A
Vapor Pressure: N/A
Vapor Density (Air = 1): N/A
Percent Volatile (by volume):
Specific Gravity (Water = 1): N/A
Physical and chemical properties for the Compound
Melting Point: 117-118 C

Section 10 - Stability and Reactivity
Section 11 - Toxicological Information
Section 12 - Ecological Information
Section 13 - Disposal Considerations
Section 14 - Transport Information
Section 15 - Regulatory Information
Section 16 - Other Information
The CAS number of this product is NOT listed on the TSCA Inventory. For reasearch and
development use only.
Not for manufacturing or commercial purposes.
DOT Shipping Class: 9 Packing Group: II UN Number: UN2315
Recycle or incinerate at any EPA approved facility or dispose in compliance with Federal, State
and local regulations. Empty containers must be triple-rinsed prior to disposal.
By complying with sections 6 and 7 there will be no release to the environment.
See section 3 for specific toxicological information for the ingredients of this product.
Stability: Stable
Hazardous Polymerization: Does not occur
Hazardous Decomposition: CO>>x<<, HCl, phenolics, aldehydes
Conditions to Avoid: Excessive heat or fire

MSDS-2

Materials to Avoid: Other
none indicated
Percent Volatile (by volume): N/A
Evaporation Rate (Butyl acetate = 1): N/A
Flash Point: None
Explosion Limits (%): N/A to N/A
Solubility in water (%): Insoluble
Stability and reactivity for the Compound
In addition to Federal and state regulations, local regulations may apply. Check with your local
regulatory authorities.
The following regulations apply:
The statements contained herein are offered for informational purposes only and are based on
technical data that we believe to be accurate. It is intended for use only by persons having the
necessary technical skill and at their own discretion and risk. Since conditions and manner of use
are outside our control, we make NO WARRANTY, EXPRESS OR IMPLIED, OF
MERCHANTABILITY, FITNESS OR OTHERWISE.
This document has been designed to meet the requirements of OSHA, ANSI and CHIPs
regulations.
* * * End of document * * *
MSDS#

33126-00 MOBIL REGULAR UNLEADED GASOLINE
MATERIAL SAFETY DATA BULLETIN
--------------------------------------------------------------------------

------------------------------------------------------------------------1. PRODUCT AND COMPANY IDENTIFICATION
------------------------------------------------------------------------PRODUCT NAME: MOBIL REGULAR UNLEADED
SUPPLIER: EXXONMOBIL OIL CORPORATION
3225 GALLOWS RD.
FAIRFAX, VA 22037
24 - Hour Emergency (call collect):
Product and MSDS Information:
CHEMTREC:

GASOLINE

609-737-4411
800-662-4525
800-424-9300

856-224-4644
202-483-7616

------------------------------------------------------------------------2. COMPOSITION/INFORMATION ON INGREDIENTS
------------------------------------------------------------------------CHEMICAL NAMES AND SYNONYMS: HYDROCARBONS AND ADDITIVES
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH:
Substance Name
Wt%
----------------GASOLINE (8006-61-9)
100
COMPONENT(S) OF PRODUCT INGREDIENTS INCLUDE:
METHYL T-BUTYL ETHER
15
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(1634-04-4)
ETHANOL (64-17-5)
11
XYLENE (1330-20-7)
10
ISOPENTANE (78-78-4)
9
TRIMETHYL BENZENE (25551-13-7)
8
TOLUENE (108-88-3)
5
BUTANE (106-97-8)
4
2-METHYLPENTANE (107-83-5)
4
PENTANE (109-66-0)
4
3-METHYLPENTANE (96-14-0)
2
BENZENE (71-43-2)
2
2,3-DIMETHYLBUTANE (79-29-8)
2
N-HEXANE (110-54-3)
2
ETHYL BENZENE (100-41-4)
2
3- METHYLHEXANE (589-34-4)
2
2- METHYLHEXANE (591-76-4)
1
METHYLCYCLOHEXANE (108-87-2)
1
NOTE: THIS MSDB ALSO COVERS REFORMULATED AND CARB PHASE 2 GASOLINE.
The
concentration of the components shown above may vary substantially.
Because of volatility considerations, gasoline vapor may have
concentrations of components very different from those of liquid
gasoline. The major components of gasoline vapor are: butane,
isobutane, pentane and isopentane. Federal RFG (reformulated) and Carb
Phase 2 gasoline will contain oxygenates such as MTBE or ethanol at a
concentration to provide a minimum oxygen content of 1.5 Wt%. The
reportable component percentages, shown in the Regulatory Information
section, are based on API's evaluation of a typical gasoline mixture.
See Section 15 for European Label Information.
See Section 8 for exposure limits (if applicable).

------------------------------------------------------------------------3. HAZARDS IDENTIFICATION
------------------------------------------------------------------------US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance
with OSHA 29 CFR 1910.1200 and determined to be hazardous.
EFFECTS OF OVEREXPOSURE: Eye irritation, respiratory irritation,
dizziness, nausea, loss of consciousness. Skin irritation. Studies
(sponsored by API) conducted in the U.S. examining the mortality
experience (causes of death) of distribution workers with long-term
exposure to gasoline have not found any gasoline-related health
effects. Case reports of chronic gasoline abuse (such as gasoline
sniffing) and chronic misuse of gasoline as a solvent or as a cleaning
agent have reported a range of neurological effects (nervous system
effects), sudden deaths from cardiac arrest (heart attacks),
hematologic changes (blood effects) and leukemia. These effects are
not expected to occur at exposure levels encountered in the
distribution and use of gasoline as a motor fuel. Low viscosity
material-if swallowed may enter the lungs and cause lung damage.
EMERGENCY RESPONSE DATA: Clear (May Be Dyed) Liquid. Extremely
flammable. Vapor accumulation could flash and/or explode if in
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contact with open flame.

DOT ERG No. : 128

------------------------------------------------------------------------4. FIRST AID MEASURES
------------------------------------------------------------------------EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.
SKIN CONTACT: Wash contact areas with soap and water. Remove
contaminated clothing. Launder contaminated clothing before
reuse.
INHALATION: Remove from further exposure. If respiratory irritation,
dizziness, nausea, or unconsciousness occurs, seek immediate
medical assistance. If breathing has stopped, assist ventilation
with bag-valve-mask device or use mouth-to-mouth resuscitation.
INGESTION: Seek immediate medical attention. Do not induce vomiting.
NOTE TO PHYSICIANS: Material if ingested may be aspirated into the
lungs and can cause chemical pneumonitis. Treat appropriately.

------------------------------------------------------------------------5. FIRE-FIGHTING MEASURES
------------------------------------------------------------------------EXTINGUISHING MEDIA: Carbon Dioxide, Foam, Dry Chemical, Water Fog.
SPECIAL FIRE FIGHTING PROCEDURES: Evacuate area. For large spills,
fire fighting foam is the preferred agent and should be applied
in sufficient quantities to blanket the gasoline surface. Water
spray may be used to flush spill away from exposures, but good
judgment should be practiced to prevent spreading of the gasoline into
sewers, streams or drinking water supplies. If a leak or spill has not
ignited, apply a foam blanket to suppress the release of vapors. If
foam is not available, a water spray curtain can be used to disperse
vapors and to protect personnel attempting to stop the leak.
SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Extremely flammable. Vapor
accumulation could flash and/or explode if in contact with open
flame. Flash Point C(F): < -40(-40) (ASTM D-56).
Flammable
limits - LEL: 1.4%, UEL: 7.6%.
NFPA HAZARD ID: Health: 1, Flammability: 3, Reactivity: 0
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide.

------------------------------------------------------------------------6. ACCIDENTAL RELEASE MEASURES
-------------------------------------------------------------------------
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NOTIFICATION PROCEDURES: Report spills as required to appropriate
authorities. U. S. Coast Guard regulations require immediate
reporting of spills that could reach any waterway including
intermittent dry creeks. Report spill to Coast Guard toll free
number (800) 424-8802. In case of accident or road spill notify
CHEMTREC (800) 424-9300.
PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: Eliminate all ignition
sources. Runoff may create fire or explosion hazard in sewer
system. Adsorb on fire retardant treated sawdust, diatomaceous
earth, etc. Shovel up and dispose of at an appropriate waste
disposal facility in accordance with current applicable laws and
regulations, and product characteristics at time of disposal.
ENVIRONMENTAL PRECAUTIONS: Prevent spills from entering storm sewers
or drains and contact with soil.
PERSONAL PRECAUTIONS: See Section 8

------------------------------------------------------------------------7. HANDLING AND STORAGE
------------------------------------------------------------------------HANDLING: NEVER SIPHON GASOLINE BY MOUTH. GASOLINE SHOULD NOT BE USED
AS A SOLVENT OR AS A CLEANING AGENT. Use non-sparking tools and
explosion-proof equipment. Avoid contact with skin. Avoid inhalation
of vapors or mists. Use in well ventilated area away from all ignition
sources. PORTABLE CONTAINERS approved for storing fuel must be placed
on the ground and the nozzle must stay in contact with the container
when filling to prevent build up and discharge of static electricity.
STORAGE: Drums must be grounded and bonded and equipped with selfclosing valves, pressure vacuum bungs and flame arresters. Store away
from all ignition sources in a cool area equipped with an automatic
sprinkling system. Outside or detached storage preferred. Storage
containers should be grounded and bonded.

------------------------------------------------------------------------8. EXPOSURE CONTROLS/PERSONAL PROTECTION
------------------------------------------------------------------------VENTILATION: Use in well ventilated area with local exhaust
ventilation. Ventilation required and equipment must be explosion
proof. Use away from all ignition sources.
RESPIRATORY PROTECTION: Approved respiratory equipment must be used
when airborne concentrations are unknown or exceed the TLV.
EYE PROTECTION: If splash with liquid is possible, safety glasses with
side shields or chemical goggles should be worn.
SKIN PROTECTION: Impervious gloves should be worn. Good personal
hygiene practices should always be followed.
---TWA--- ----STEL--- NOTE
Substance Name (CAS-No.)
Source ppm mg/m3
ppm mg/m3
------ --- ------- ----- ----
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GASOLINE (8006-61-9)
OSHA
ACGIH

300
300

900
890

ACGIH

40

144

OSHA
ACGIH

1000
1000

1900
1880

500
500

1500
1480

METHYL T-BUTYL ETHER
(1634-04-4)
ETHANOL (64-17-5)

XYLENE (1330-20-7)
O, M, P, -Isomers
O, M, P, -Isomers
ISOPENTANE (78-78-4)
All Isomers
TRIMETHYL BENZENE
(25551-13-7)

OSHA
ACGIH

100
100

435
434

ACGIH

600

1770

OSHA
ACGIH

25
25

150
150

655
651

125
123

TOLUENE (108-88-3)
Skin
BUTANE (106-97-8)

OSHA
100
375
150
ACGIH
50
188

OSHA
800 1900
ACGIH
800 1900
2-METHYLPENTANE (107-83-5)
Isomer of N-Hexane
ACGIH
500 1760
PENTANE (109-66-0)
OSHA
600 1800
All Isomers
ACGIH
600 1770
3-METHYLPENTANE (96-14-0)
Isomer of N-Hexane
ACGIH
500 1760
BENZENE (71-43-2)
OSHA
1
Skin
ACGIH
0.5
1.6
2,3-DIMETHYLBUTANE
(79-29-8)
Isomer of N-Hexane
ACGIH
500 1760
N-HEXANE (110-54-3)
OSHA
50
180
N-Hexane Skin
ACGIH
50
176
Other Isomers
ACGIH
500 1760
ETHYL BENZENE (100-41-4)
OSHA
100
435
ACGIH
100
434
3- METHYLHEXANE (589-34-4)
MOBIL
400 1640
2- METHYLHEXANE (591-76-4)
MOBIL
400 1640
METHYLCYCLOHEXANE
(108-87-2)
OSHA
400 1600
ACGIH
400 1610
NOTE: Limits shown for guidance only. Follow

560

1000
750

3500

2250

1000

3500

5
2.5

8

1000

3500

1000

3500

125
125

545
543

applicable regulations.
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9. PHYSICAL AND CHEMICAL PROPERTIES
------------------------------------------------------------------------Typical physical properties are given below. Consult Product Data
Sheet
for specific details.
APPEARANCE: Liquid
COLOR: Clear (May Be Dyed)
ODOR: Gasoline
ODOR THRESHOLD-ppm: NE
pH: NA
BOILING POINT C(F): > 35(95)
MELTING POINT C(F): NA
FLASH POINT C(F): < -40(-40) (ASTM D-56)
FLAMMABILITY: NE
AUTO FLAMMABILITY: NE
EXPLOSIVE PROPERTIES: NA
OXIDIZING PROPERTIES: NA
VAPOR PRESSURE-mmHg 20 C: > 400.0
VAPOR DENSITY:
3.0
EVAPORATION RATE: NE
RELATIVE DENSITY, 15/4 C: 0.79
SOLUBILITY IN WATER: Negligible
PARTITION COEFFICIENT: NE
VISCOSITY AT 40 C, cSt: < 1.0
VISCOSITY AT 100 C, cSt: NA
POUR POINT C(F): NA
FREEZING POINT C(F): NE
VOLATILE ORGANIC COMPOUND: NE
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES
FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING
REPRESENTATIVE

------------------------------------------------------------------------10. STABILITY AND REACTIVITY
------------------------------------------------------------------------STABILITY (THERMAL, LIGHT, ETC.): Stable.
CONDITIONS TO AVOID: Heat, sparks, flame and build up of static
electricity.
INCOMPATIBILITY (MATERIALS TO AVOID): Halogens, strong acids,
alkalies, and oxidizers.
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide.
HAZARDOUS POLYMERIZATION: Will not occur.
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------------------------------------------------------------------------11. TOXICOLOGICAL DATA
---------------------------------------------------------------------------ACUTE TOXICOLOGY--ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000
mg/kg). ---Based on testing of similar products and/or the
components.
DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than
2000 mg/kg). ---Based on testing of similar products and/or the
components.
INHALATION TOXICITY (RATS): Practically non-toxic (LC50: greater
than 5 mg/l). ---Based on testing of similar products and/or the
components.
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.
SKIN IRRITATION (RABBITS): Irritant. (Primary Irritation Index: 3
or greater but less than 5). ---Based on testing of similar
products and/or the components.
OTHER ACUTE TOXICITY DATA: Inhalation of vapors/mists may cause
respiratory system irritation. HAZARDS OF COMBUSTION PRODUCTS:
Exposure to high concentrations of carbon monoxide can cause loss
of consciousness, heart damage, brain damage and death. Exposure
to high concentrations of carbon dioxide can cause simple
asphyxiation by displacing oxygen. May be harmful or fatal if
swallowed due to aspiration pneumonitis.
---OTHER TOXICOLOGY DATA--Gasoline and Refinery Streams: Studies conducted by the American
Petroleum Institute examined a reference unleaded gasoline for
mutagenic, teratogenic and sensitization potential; no evidence
of these hazards was found. However, isolated constituents of
gasoline may display these or other potential hazards in
laboratory tests. There were no significant adverse effects in
three-month subchronic inhalation studies in rats or monkeys, or
in a two-year skin cancer study in mice. Studies with laboratory
animals have shown that gasoline vapors administered at high
concentrations over a prolonged period of time caused kidney
damage and kidney cancer in male rats and liver cancer in female
mice. The kidney tumors resulted from formation of a compound
unique to male rats and is not considered relevant to humans.
The relationship of liver cancer in mice to humans is not known.
Studies carried out by Mobil's Environmental and Health Sciences
Laboratory on some of the major refinery streams from which
gasoline is formulated support the results of the API studies.
There was no evidence of significant adverse systemic or
reproductive effects for light catalytic cracked naphthas and
reformed naphthas. Components: Gasoline consists of a complex
blend of petroleum/processing derived paraffinic, olefinic,
naphthenic and aromatic hydrocarbons which include up to 5%
benzene (with 1-2% typical in the U.S.), n-hexane, mixed xylenes,
toluene, ethylbenzene and trimethyl benzene. Repeated exposures
to low levels of benzene have been reported to result in blood
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abnormalities including anemia and, in rare cases, leukemia in
both animals and humans. Prolonged exposure to n-hexane may
result in nervous system damage, including numbness of the
extremities and, in extreme cases, paralysis. The adverse
effects associated with these components have not been observed
in studies with gasoline or the refinery streams from which it is
formulated. Generally, human exposures to gasoline vapors are
considerably less than those used in the animal toxicity studies.
As far as scientists know, low level or infrequent exposures to
gasoline vapor are unlikely to be associated with cancer or other
serious diseases in humans. Methyl Tertiary Butyl Ether (MTBE)
was tested for carcinogenicity, neurotoxicity, chronic,
reproductive, and developmental toxicity. The NOAEL for all end
points evaluated in three animal species was 400 ppm or greater.
An increase in kidney tumors/damage and liver tumors was observed
in animals exposed to high concentrations of MTBE. Some
embryo/fetal toxicity and birth defects were observed in the
offspring of pregnant mice exposed to maternally toxic doses of
MTBE, however the offspring of exposed pregnant rabbits were
unaffected. The significance of the animal findings at high
exposures are not believed to be directly related to potential
human health hazards in the workplace.

------------------------------------------------------------------------12. ECOLOGICAL INFORMATION
------------------------------------------------------------------------ENVIRONMENTAL FATE AND EFFECTS: Not established.

------------------------------------------------------------------------13. DISPOSAL CONSIDERATIONS
------------------------------------------------------------------------WASTE DISPOSAL: Product is suitable for burning for fuel value in
compliance with applicable laws and regulations.
RCRA INFORMATION: Disposal of unused product may be subject to RCRA
regulations (40 CFR 261). Disposal of the used product may also
be regulated due to ignitability, corrosivity, reactivity, or
toxicity as determined by the Toxicity Characteristic Leaching
Procedure (TCLP).
BENZENE:
2.3200 PCT (TCLP)
FLASH: < -40(-40) C(F)
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------------------------------------------------------------------------14. TRANSPORT INFORMATION
------------------------------------------------------------------------USA DOT:
SHIPPING NAME:
HAZARD CLASS & DIV:
ID NUMBER:
ERG NUMBER:
PACKING GROUP:
STCC:
DANGEROUS WHEN WET:
POISON:
LABEL(s):
PLACARD(s):
PRODUCT RQ:
MARPOL III STATUS:
RID/ADR:
HAZARD CLASS:
HAZARD SUB-CLASS:
LABEL:
DANGER NUMBER:
UN NUMBER:
SHIPPING NAME:
REMARKS:
IMO:
HAZARD CLASS & DIV:
UN NUMBER:
PACKING GROUP:
SHIPPING NAME:
LABEL(s):
MARPOL III STATUS:
ICAO/IATA:
HAZARD CLASS & DIV:
ID/UN Number:
PACKING GROUP:
SHIPPING NAME:
SUBSIDIARY RISK:
LABEL(s):

Gasoline
3
UN1203
128
PG II
NE
No
No
Flammable Liquid
Flammable
NA
NA
3
3(b)
3
33
1203
Hydrocarbons, liquid having a flash point
below 21deg C
NA
3.1
1203
PG II
Gasoline
Flammable Liquid
NA
3
1203
PG II
Gasoline
NA
Flammable Liquid

------------------------------------------------------------------------15. REGULATORY INFORMATION
------------------------------------------------------------------------Governmental Inventory Status: All components comply with TSCA, and
EINECS/ELINCS.
EU Labeling:
Symbol: F+ T Extremely flammable, Toxic.
Risk Phrase(s): R12-45-38-65.
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Extremely flammable. May cause cancer. Irritating to skin.
Harmful: may cause lung damage if swallowed.
Safety Phrase(s): S53-45-2-23-24-29-43-62.
Avoid exposure - obtain special instructions before use. In case of
accident or if you feel unwell, seek medical advice immediately
(show the label where possible). Keep out of the reach of children.
Do not breathe vapor. Avoid contact with skin. Do not empty into
drains. In case of fire use carbon dioxide, foam, dry chemical or
water fog. If swallowed, do not induce vomiting: seek medical
advice immediately and show this container or label.
Contains: Low Boiling Point Naphtha.
U.S. Superfund Amendments and Reauthorization Act (SARA) Title III:
This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".
SARA (311/312) REPORTABLE HAZARD CATEGORIES:
FIRE CHRONIC ACUTE
This product contains the following SARA (313) Toxic Release
Chemicals:
CHEMICAL NAME
CAS NUMBER
CONC.
---------------------------------------------BENZENE(COMPONENT ANALYSIS)
71-43-2
2.32%
PSEUDOCUMENE (1,2,
95-63-6
4.55%
4-TRIMETHYLBENZENE)(COMPONENT
ANALYSIS)
ETHYL BENZENE(COMPONENT
100-41-4
1.6%
ANALYSIS)
TOLUENE(COMPONENT ANALYSIS)
108-88-3
4.65%
N-HEXANE(COMPONENT ANALYSIS)
110-54-3
1.69%
XYLENES(COMPONENT ANALYSIS)
1330-20-7
9.9%
METHYL-TERT-BUTYL
1634-04-4
15.1%
ETHER(COMPONENT ANALYSIS)
The following product ingredients are cited on the lists below:
CHEMICAL NAME
CAS NUMBER
LIST CITATIONS
----------------------------------ETHYL ALCOHOL (COMPONENT ANALYSIS)
64-17-5
1, 6, 10, 18, 19,
20, 21, 23, 25, 26
BENZENE (COMPONENT ANALYSIS)
71-43-2
1, 2, 4, 6, 9, 10,
(2.32%)
16, 17, 18, 19,
20,
21, 22, 23, 24, 25,
26
ISOPENTANE (COMPONENT ANALYSIS)
78-78-4
1, 19, 24, 25
2,3-DIMETHYLBUTANE (COMPONENT
79-29-8
1, 19, 25
ANALYSIS)
PSEUDOCUMENE (1,2,
95-63-6
1, 20, 24, 25
4-TRIMETHYLBENZENE) (COMPONENT
ANALYSIS)
PENTANE, 3-METHYL- (COMPONENT
96-14-0
1, 19, 25
ANALYSIS)
METHYL CYCLOPENTANE (COMPONENT
96-37-7
19, 25, 26
ANALYSIS)
ETHYL BENZENE (COMPONENT ANALYSIS)
100-41-4
1, 8, 10, 18, 19,
20, 21, 23, 24, 25,
26
BUTANE (COMPONENT ANALYSIS)
106-97-8
1, 10, 18, 19, 20,
21, 23, 24, 25, 26
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PENTANE, 2-METHYL- (COMPONENT
ANALYSIS)
METHYLCYCLOHEXANE (COMPONENT
ANALYSIS)
TOLUENE (COMPONENT ANALYSIS)
(4.65%)
24,
PENTANE (COMPONENT ANALYSIS)
N-HEXANE (COMPONENT ANALYSIS)
2-METHYL 2-BUTENE (COMPONENT
ANALYSIS)
3-METHYLHEXANE (COMPONENT ANALYSIS)
HEXANE, 2-METHYL- (COMPONENT
ANALYSIS)
1-HEXENE (COMPONENT ANALYSIS)
XYLENES (COMPONENT ANALYSIS)
(9.90%)
25,
METHYL-TERT-BUTYL ETHER (COMPONENT
ANALYSIS)
GASOLINE

107-83-5

1, 19, 23, 25

108-87-2

1, 10, 18, 19, 20,
21, 23, 25, 26
1, 10, 17, 18, 19,
20, 21, 22, 23,

108-88-3

25, 26
109-66-0
1, 10,
21, 23, 24,
110-54-3
1, 10,
21, 23, 24,
513-35-9
19, 25
589-34-4
591-76-4
592-41-6
1330-20-7

18,
25,
18,
25,

19, 20,
26
19, 20,
26

19, 25
19, 25
1, 19, 25
1, 10, 18, 19, 20,
21, 22, 23, 24,

26
1634-04-4

1, 11, 15, 21, 24,
25
8006-61-9
1, 8, 10, 18, 19,
20, 21, 23, 26
TRIMETHYL BENZENE (COMPONENT
25551-13-7
1, 10, 18, 19, 20,
ANALYSIS)
21, 23, 25, 26
--- REGULATORY LISTS SEARCHED --1=ACGIH ALL 6=IARC 1
11=TSCA 4
16=CA P65 CARC
21=LA RTK
2=ACGIH A1
7=IARC 2A
12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2
8=IARC 2B
13=TSCA 5e
18=CA RTK
23=MN RTK
4=NTP CARC
9=OSHA CARC 14=TSCA 6
19=FL RTK
24=NJ RTK
5=NTP SUS
10=OSHA Z
15=TSCA 12b 20=IL RTK
25=PA RTK
26=RI RTK
Code key: CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive

------------------------------------------------------------------------16. OTHER INFORMATION
------------------------------------------------------------------------Precautionary Label Text:
CONTAINS GASOLINE
DANGER!
EXTREMELY FLAMMABLE LIQUID AND VAPOR. VAPOR MAY CAUSE FLASH FIRE. MAY
CAUSE SKIN, NOSE, THROAT, AND LUNG IRRITATION, DIZZINESS, NAUSEA, AND
LOSS OF CONSCIOUSNESS. LOW VISCOSITY MATERIAL-IF SWALLOWED, MAY BE
ASPIRATED AND CAN CAUSE SERIOUS OR FATAL LUNG DAMAGE.
LONG-TERM EXPOSURE TO GASOLINE VAPOR HAS CAUSED KIDNEY AND LIVER CANCER
IN LABORATORY ANIMIALS.
Keep away from heat, sparks, and flame. Avoid all personal contact.
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Avoid prolonged breathing of vapor. Use with adequate ventilation.
Keep
container closed. Approved portable containers must be properly
grounded
when transferring fuel. For use as a motor fuel only. Misuse of
gasoline may cause serious injury or illness. Never siphon by mouth.
Not to be used as a solvent or skin cleaning agent.
FIRST AID: In case of contact, wash skin with soap and water. Remove
contaminated clothing. Destroy or wash clothing before reuse. If
swallowed, seek immediate medical attention. Do not induce vomiting.
Only induce vomiting at the instruction of a physician.
Empty container may contain product residue, including flammable or
explosive vapors. Do not cut, puncture, or weld on or near container.
All label warnings and precautions must be observed until container has
been thoroughly cleaned or destroyed.
This warning is given to comply with California Health and Safety Code
25249.6 and does not constitute an admission or a waiver of rights.
This
product contains a chemical known to the State of California to cause
cancer, birth defects, or other reproductive harm. Chemicals known to
the State of California to cause cancer, birth defects, or other
reproductive harm are created by the combustion of this product. Refer
to product Material Safety Data Bulletin for further safety and health
information.
-----------------------------------------------------------------------USE: UNLEADED MOTOR FUEL
NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.
-----------------------------------------------------------------------INGREDIENT DESCRIPTION
PERCENT CAS NUMBER
---------------------------------------------- ------------------GASOLINE
100
8006-61-9
***********************************************************************
**
For Internal Use Only: MHC: 1* 1* 1* 1* 2*, MPPEC: CF, TRN: 3312600,
CMCS97: 97C112, REQ: US - MARKETING, SAFE USE: S
EHS Approval Date: 17MAY2000
***********************************************************************
**

***********************************************************************
**
Legally required information is given in accordance with applicable
Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO
THE USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
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recommendation for uses which infringe valid patents or as extending
any license under valid patents. Appropiate warnings and safe handling
procedures should be providedto handlers and users. Use or retransmission of the information contained herein in any other format
than the format as presented is strictly prohibited. Mobil neither
represents nor warrants that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.
***********************************************************************
**
Copyright 1996 Mobil Corporation, All rights reserved
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159004-01 LOW SULFUR #1 DIESEL
MATERIAL SAFETY DATA BULLETIN
--------------------------------------------------------------------------

------------------------------------------------------------------------1. PRODUCT AND COMPANY IDENTIFICATION
------------------------------------------------------------------------PRODUCT NAME: LOW SULFUR #1 DIESEL
SUPPLIER: EXXONMOBIL OIL CORPORATION
3225 GALLOWS RD.
FAIRFAX, VA 22037
24 - Hour Emergency (call collect): 609-737-4411
Product and MSDS Information:
800-662-4525
CHEMTREC:
800-424-9300

856-224-4644
202-483-7616

------------------------------------------------------------------------2. COMPOSITION/INFORMATION ON INGREDIENTS
------------------------------------------------------------------------CHEMICAL NAMES AND SYNONYMS: HYDROCARBONS AND ADDITIVES
INGREDIENTS CONSIDERED HAZARDOUS TO HEALTH:
Substance Name
Wt%
----------------DIESEL FUEL (68334-30-5)
100
See Section 15 for European Label Information.
See Section 8 for exposure limits (if applicable).

------------------------------------------------------------------------3. HAZARDS IDENTIFICATION
------------------------------------------------------------------------US OSHA HAZARD COMMUNICATION STANDARD: Product assessed in accordance
with OSHA 29 CFR 1910.1200 and determined to be hazardous.
EFFECTS OF OVEREXPOSURE: Respiratory irritation, dizziness, nausea,
loss of consciousness. Prolonged, repeated skin contact may
result in skin irritation or more serious skin disorders. Low
viscosity material-if swallowed may enter the lungs and cause
lung damage. Note: This product contains polycyclic aromatic
hydrocarbons, some of which have been reported to cause skin
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cancer in humans under conditions of poor personal hygiene,
prolonged repeated contact, and exposure to sunlight. Toxic
effects are unlikely to occur if good personal hygiene is
practiced.
EMERGENCY RESPONSE DATA: Clear (May Be Dyed) Liquid. Material is
combustible. DOT ERG No. : 128

------------------------------------------------------------------------4. FIRST AID MEASURES
------------------------------------------------------------------------EYE CONTACT: Flush thoroughly with water. If irritation occurs, call
a physician.
SKIN CONTACT: Remove contaminated clothing. Dry wipe exposed skin and
cleanse yourself with waterless hand cleaner and follow by
washing thoroughly with soap and water. For those providing
assistance, avoid further contact to yourself or others. Wear
impervious gloves. Launder contaminated clothing separately
before reuse. Discard contaminated articles that cannot be
laundered.
INHALATION: Remove from further exposure. If respiratory irritation,
dizziness, nausea, or unconsciousness occurs, seek immediate
medical assistance. If breathing has stopped, assist ventilation
with bag-valve-mask device or use mouth-to-mouth resuscitation.
INGESTION: Seek immediate medical attention. Do not induce vomiting.
NOTE TO PHYSICIANS: Material if aspirated into the lungs may cause
chemical pneumonitis. Treat appropriately.

------------------------------------------------------------------------5. FIRE-FIGHTING MEASURES
------------------------------------------------------------------------EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical and water fog.
SPECIAL FIRE FIGHTING PROCEDURES: Use water to keep fire exposed
containers cool. If a leak or spill has not ignited, use water
spray to disperse the vapors and to protect personnel attempting
to stop leak. Water spray may be used to flush spills away from
exposures. Prevent runoff from fire control or dilution from
entering streams, sewers, or drinking water supply.
SPECIAL PROTECTIVE EQUIPMENT: For fires in enclosed areas, fire
fighters must use self-contained breathing apparatus.
UNUSUAL FIRE AND EXPLOSION HAZARDS: Material is combustible. Flash
Point C(F): > 52(125) (ASTM D-93).
Flammable limits - LEL:
0.6%, UEL: 7.0%.
NFPA HAZARD ID: Health: 1, Flammability: 2, Reactivity: 0
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide.
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------------------------------------------------------------------------6. ACCIDENTAL RELEASE MEASURES
------------------------------------------------------------------------NOTIFICATION PROCEDURES: Report spills as required to appropriate
authorities. U. S. Coast Guard regulations require immediate
reporting of spills that could reach any waterway including
intermittent dry creeks. Report spill to Coast Guard toll free
number (800) 424-8802. In case of accident or road spill notify
CHEMTREC (800) 424-9300.
PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: Adsorb on fire
retardant treated sawdust, diatomaceous earth, etc. Shovel up
and dispose of at an appropriate waste disposal facility in
accordance with current applicable laws and regulations, and
product characteristics at time of disposal.
ENVIRONMENTAL PRECAUTIONS: Prevent spills from entering storm sewers
or drains and contact with soil.
PERSONAL PRECAUTIONS: See Section 8

------------------------------------------------------------------------7. HANDLING AND STORAGE
------------------------------------------------------------------------HANDLING: Harmful in contact with or if absorbed through the skin.
Avoid inhalation of vapors or mists. PORTABLE CONTAINERS
approved for storing fuel must be placed on the ground and the
nozzle must stay in contact with the container when filling to
prevent build up and discharge of static electricity.
STORAGE: Store in a cool area. A flammable atmosphere can be produced
in storage tank headspaces even when stored at a temperature
below the flashpoint. Monitor and maintain headspace gas
concentrations below flammable limits. Ensure that there are no
ignition sources in the area immediately surrounding filling and
venting operations. Avoid sparking conditions. Ground and bond
all transfer equipment. Store in a cool area.

------------------------------------------------------------------------8. EXPOSURE CONTROLS/PERSONAL PROTECTION
------------------------------------------------------------------------VENTILATION: Use in well ventilated area. Ventilation desirable and
equipment should be explosion proof.
RESPIRATORY PROTECTION: No special requirements under ordinary
conditions of use and with adequate ventilation.
EYE PROTECTION: If splash with liquid is possible, chemical type
goggles should be worn.
SKIN PROTECTION: Impervious gloves must be worn. If contact is likely
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oil impervious clothing must be worn.
EXPOSURE LIMITS: This product does not contain any components which
have recognized exposure limits.

------------------------------------------------------------------------9. PHYSICAL AND CHEMICAL PROPERTIES
------------------------------------------------------------------------Typical physical properties are given below. Consult Product Data
Sheet
for specific details.
APPEARANCE: Liquid
COLOR: Clear (May Be Dyed)
ODOR: Hydrocarbon
ODOR THRESHOLD-ppm: NE
pH: NA
BOILING POINT C(F): > 149(300)
MELTING POINT C(F): NA
FLASH POINT C(F): > 52(125) (ASTM D-93)
FLAMMABILITY: NE
AUTO FLAMMABILITY: NE
EXPLOSIVE PROPERTIES: NA
OXIDIZING PROPERTIES: NA
VAPOR PRESSURE-mmHg 20 C:
0.5
VAPOR DENSITY: > 2.0
EVAPORATION RATE: NE
RELATIVE DENSITY, 15/4 C: 0.82-0.87
SOLUBILITY IN WATER: Negligible
PARTITION COEFFICIENT: NE
VISCOSITY AT 40 C, cSt: > 1.0
VISCOSITY AT 100 C, cSt: NE
POUR POINT C(F): < -7(20)
FREEZING POINT C(F): NE
VOLATILE ORGANIC COMPOUND: NE
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES
FOR FURTHER TECHNICAL INFORMATION, CONTACT YOUR MARKETING
REPRESENTATIVE

------------------------------------------------------------------------10. STABILITY AND REACTIVITY
------------------------------------------------------------------------STABILITY (THERMAL, LIGHT, ETC.): Stable.
CONDITIONS TO AVOID: Heat, sparks, flame and build up of static
electricity.
INCOMPATIBILITY (MATERIALS TO AVOID): Halogens, strong acids,
alkalies, and oxidizers.
HAZARDOUS DECOMPOSITION PRODUCTS: Carbon monoxide.
HAZARDOUS POLYMERIZATION: Will not occur.

MSDS-19

------------------------------------------------------------------------11. TOXICOLOGICAL DATA
---------------------------------------------------------------------------ACUTE TOXICOLOGY--ORAL TOXICITY (RATS): Practically non-toxic (LD50: greater than 2000
mg/kg). ---Based on testing of similar products and/or the
components.
DERMAL TOXICITY (RABBITS): Practically non-toxic (LD50: greater than
2000 mg/kg). ---Based on testing of similar products and/or the
components.
INHALATION TOXICITY (RATS): Practically non-toxic (LC50: greater
than 5 mg/l). ---Based on testing of similar products and/or the
components.
EYE IRRITATION (RABBITS): Practically non-irritating. (Draize score:
greater than 6 but 15 or less). ---Based on testing of similar
products and/or the components.
SKIN IRRITATION (RABBITS): Practically non-irritating. (Primary
Irritation Index: greater than 0.5 but less than 3). ---Based
on testing of similar products and/or the components.
---SUBCHRONIC TOXICOLOGY (SUMMARY)--Repeated dermal application to rats for 13 weeks was carried out with
aromatic oils similar to some of the components of this product.
Resulting effects included increased mortality and decreased body
and thymus weights. Severe skin irritation was also observed at
the site of application.
---REPRODUCTIVE TOXICOLOGY (SUMMARY)--Repeated dermal application to pregnant rats was carried out using
aromatic oils similar to some of the components used in this
product. Results included maternal toxicity, decreased fetal
body weights and decreased fetal survival in some cases. No
fetal malformations were observed.
---CHRONIC TOXICOLOGY (SUMMARY)--Expected to be carcinogenic in lifetime mouse skin painting bioassays.
---OTHER TOXICOLOGY DATA--Skin cleansing studies with aromatic oils show that toxic effects are
not likely to occur in humans if good personal hygiene practices
are used. Overexposure to diesel exhaust fumes may result in eye
irritation, headaches, nausea, and respiratory irritation.
Animal studies involving lifetime exposure to high levels of
diesel exhaust have produced variable results, with some studies
indicating a potential for lung cancer. Limited evidence from
epidemiological studies suggest an association between long-term
occupational exposure to diesel engine emissions and lung cancer.
Diesel engine exhaust typically consists of gases and
particulates, including carbon dioxide, carbon monoxide, nitrogen
compounds, oxides of sulfur, and hydrocarbons. Diesel exhaust
composition will vary with fuel, engine type, load cycle, engine
maintenance, tuning and exhaust gas treatment. Use of adequate
ventilation and/or respiratory protection in the presence of
diesel exhaust is recommended to minimize exposures.
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------------------------------------------------------------------------12. ECOLOGICAL INFORMATION
------------------------------------------------------------------------ENVIRONMENTAL FATE AND EFFECTS: Not established.

------------------------------------------------------------------------13. DISPOSAL CONSIDERATIONS
------------------------------------------------------------------------WASTE DISPOSAL: Product is suitable for burning for fuel value in
compliance with applicable laws and regulations.
RCRA INFORMATION: Disposal of unused product may be subject to RCRA
regulations (40 CFR 261). Disposal of the used product may also
be regulated due to ignitability, corrosivity, reactivity, or
toxicity as determined by the Toxicity Characteristic Leaching
Procedure (TCLP).
FLASH: > 52(125) C(F)

------------------------------------------------------------------------14. TRANSPORT INFORMATION
------------------------------------------------------------------------NOTE:The flash point of this material is > 125F. Regulatory
classifications vary as follows:
DOT:
Flammable Liquid OR Combustible Liquid - (49CFR
173.120(b)(2))
OSHA:
Combustible Liquid
IATA/IMO: Flammable Liquid
USA DOT:
SHIPPING NAME:
Diesel Fuel
HAZARD CLASS & DIV:
COMBUSTIBLE LIQUID
ID NUMBER:
NA1993
ERG NUMBER:
128
PACKING GROUP:
PG III
STCC:
NE
DANGEROUS WHEN WET:
No
POISON:
No
LABEL(s):
NA
PLACARD(s):
Combustible
PRODUCT RQ:
NA
MARPOL III STATUS:
NA
In accordance with 49 CFR 173.150(f)(2), non-bulk quantities of this
material (<119 gallons per container) may be shipped as non regulated
for USA domestic shipments.
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RID/ADR:
HAZARD CLASS:
HAZARD SUB-CLASS:
LABEL:
DANGER NUMBER:
UN NUMBER:
SHIPPING NAME:
REMARKS:
IMO:
HAZARD CLASS & DIV:
UN NUMBER:
PACKING GROUP:
SHIPPING NAME:
LABEL(s):
MARPOL III STATUS:
ICAO/IATA:
HAZARD CLASS & DIV:
ID/UN Number:
PACKING GROUP:
SHIPPING NAME:
SUBSIDIARY RISK:
LABEL(s):

3
31(c)
3
30
1202
Gas Oil
NA
3.3
1202
PG III
Gas Oil
Flammable Liquid
NA
3
1202
PG III
Gas Oil
NA
Flammable Liquid

------------------------------------------------------------------------15. REGULATORY INFORMATION
------------------------------------------------------------------------Governmental Inventory Status: All components comply with TSCA, and
EINECS/ELINCS.
EU Labeling:
Symbol: Xn Harmful.
Risk Phrase(s): R10-40-65.
Flammable. Possible risks of irreversible effects. Harmful: may
cause lung damage if swallowed.
Safety Phrase(s): S24-2-36/37-61-62.
Avoid contact with skin. Keep out of the reach of children. Wear
suitable protective clothing and gloves. Avoid release to the
environment. Refer to special instructions/Safety data sheets. If
swallowed, do not induce vomiting: seek medical advice immediately
and show this container or label.
Contains: Gas oil - unspecified.
U.S. Superfund Amendments and Reauthorization Act (SARA) Title III:
This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".
SARA (311/312) REPORTABLE HAZARD CATEGORIES:
FIRE CHRONIC ACUTE
This product contains the following SARA (313) Toxic Release
Chemicals:
CHEMICAL NAME
CAS NUMBER
CONC.
---------------------------------------------POLYNUCLEAR AROMATIC
0.1%
HYDROCARBONS(COMPONENT ANALYSIS)
The following product ingredients are cited on the lists below:
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CHEMICAL NAME
CAS NUMBER
LIST CITATIONS
----------------------------------DIESEL OIL..C9-20
68334-30-5
21, 26
--- REGULATORY LISTS SEARCHED --1=ACGIH ALL 6=IARC 1
11=TSCA 4
16=CA P65 CARC
21=LA RTK
2=ACGIH A1
7=IARC 2A
12=TSCA 5a2 17=CA P65 REPRO 22=MI 293
3=ACGIH A2
8=IARC 2B
13=TSCA 5e
18=CA RTK
23=MN RTK
4=NTP CARC
9=OSHA CARC 14=TSCA 6
19=FL RTK
24=NJ RTK
5=NTP SUS
10=OSHA Z
15=TSCA 12b 20=IL RTK
25=PA RTK
26=RI RTK
Code key: CARC=Carcinogen; SUS=Suspected Carcinogen; REPRO=Reproductive

------------------------------------------------------------------------16. OTHER INFORMATION
------------------------------------------------------------------------Precautionary Label Text:
CONTAINS DIESEL OIL.. C9-20
WARNING!
COMBUSTIBLE LIQUID AND VAPOR. MAY CAUSE NOSE, THROAT AND LUNG
IRRITATION, DIZZINESS, NAUSEA, LOSS OF CONSCIOUSNESS. LOW VISCOSITY
MATERIAL-IF SWALLOWED, MAY BE ASPIRATED AND CAN CAUSE SERIOUS OR FATAL
LUNG DAMAGE.
MAY CAUSE SKIN CANCER ON PROLONGED, REPEATED SKIN CONTACT. ANIMAL SKIN
ABSORPTION STUDIES RESULTED IN INCREASED MORTALITY, EFFECTS ON BODY
WEIGHT, THE IMMUNE SYSTEM AND THE UNBORN CHILD. PROLONGED, REPEATED
SKIN
CONTACT MAY CAUSE IRRITATION. DIESEL EXHAUST IS SUSPECT OF CAUSING
LUNG
CANCER.
Keep away from heat and flame. Avoid prolonged or repeated
overexposure
by skin contact or inhalation. Use with adequate ventilation. Keep
container closed. Keep out of reach of children. Approved portable
containers must be properly grounded when transferring fuel.
FIRST AID: If inhaled, remove from further exposure. If respiratory
irritation, dizziness, nausea, or unconsciousness occurs, seek
immediate
medical assistance. If breathing has stopped, assist ventilation with
a
bag-valve-mask device or use mouth-to-mouth resuscitation. In case of
contact, remove contaminated clothing. Dry wipe the exposed skin and
cleanse with waterless hand cleaner and follow by washing thoroughly
with
soap and water. For those providing assistance, avoid further skin
contact to yourself and others. Wear impervious gloves. If swallowed,
seek immediate medical attention. Do not induce vomiting. Only induce
vomiting at the instruction of a physician.
Empty container may contain product residue, including flammable or
explosive vapors. Do not cut, puncture, or weld on or near container.
All label warnings and precautions must be observed until container has
been thoroughly cleaned or destroyed.
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Chemicals known to the State of California to cause cancer, birth
defects, or other reproductive harm are created by the combustion of
this
product. Refer to product Material Safety Data Bulletin for further
safety and health information.
-----------------------------------------------------------------------USE: DIESEL FUEL
NOTE: PRODUCTS OF EXXON MOBIL CORPORATION AND ITS AFFILIATED COMPANIES
ARE NOT FORMULATED TO CONTAIN PCBS.
-----------------------------------------------------------------------INGREDIENT DESCRIPTION
PERCENT CAS NUMBER
---------------------------------------------- ------------------DIESEL OIL..C9-20
100
68334-30-5
***********************************************************************
**
For Internal Use Only: MHC: 1* 1* 1* 1* 1*, MPPEC: C, TRN: 15900401,
CMCS97: 979485, REQ: US - MARKETING, SAFE USE: C
EHS Approval Date: 12MAY1999
***********************************************************************
**

***********************************************************************
**
Legally required information is given in accordance with applicable
Information given herein is offered in good faith as accurate, but
without guarantee. Conditions of use and suitability of the product for
particular uses are beyond our control; all risks of use of the product
are therefore assumed by the user and WE EXPRESSLY DISCLAIM ALL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO
THE USE OR SUITABILITY OF THE PRODUCT. Nothing is intended as a
recommendation for uses which infringe valid patents or as extending
any license under valid patents. Appropiate warnings and safe handling
procedures should be providedto handlers and users. Use or retransmission of the information contained herein in any other format
than the format as presented is strictly prohibited. Mobil neither
represents nor warrants that the format, content or product formulas
contained in this document comply with the laws of any other country
except the United States of America.
***********************************************************************
**
Copyright 1996 Mobil Corporation, All rights reserved
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Fisher Scientific

Material Safety Data Sheet
Hydrochloric Acid, 0.1N Standard Solution

ACC# 95550

Section 1 - Chemical Product and Company Identification
MSDS Name: Hydrochloric Acid, 0.1N Standard Solution
Catalog Numbers: AC124200000, AC124200010
Synonyms: Muriatic acid; Anhydrous hydorchloric acid; Chlorohydric acid;
Hydrochloride; Hydrogen chloride; Spirits of salt
Company Identification:
Acros Organics N.V.
One Reagent Lane
Fair Lawn, NJ 07410
For information in North America, call: 800-ACROS-01
For emergencies in the US, call CHEMTREC: 800-424-9300

Section 2 - Composition, Information on Ingredients

CAS#

Chemical Name

7647-01-0

Hydrochloric Acid

7732-18-5

Water

Percent

EINECS/ELINCS

<1.0

231-595-7

Balance

231-791-2

Hazard Symbols: C
Risk Phrases: 34

Section 3 - Hazards Identification
EMERGENCY OVERVIEW
Appearance: colorless liquid. Danger! Corrosive. Mutagen. May cause fetal effects
based upon animal studies. Causes eye and skin burns. May cause severe respiratory
tract irritation with possible burns. May cause severe digestive tract irritation with
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possible burns. Possible sensitizer.
Target Organs: Respiratory system, teeth, eyes, skin, circulatory system.
Potential Health Effects
Eye: May cause irreversible eye injury. Vapor or mist may cause irritation and
severe burns. Contact with liquid is corrosive to the eyes and causes severe burns.
May cause painful sensitization to light.
Skin: May cause skin sensitization, an allergic reaction, which becomes evident upon
re-exposure to this material. Contact with liquid is corrosive and causes severe burns
and ulceration.
Ingestion: May cause circulatory system failure. Causes severe digestive tract burns
with abdominal pain, vomiting, and possible death. May cause corrosion and
permanent tissue destruction of the esophagus and digestive tract.
Inhalation: May cause severe irritation of the respiratory tract with sore throat,
coughing, shortness of breath and delayed lung edema. Causes chemical burns to
the respiratory tract. Exposure to the mist and vapor may erode exposed teeth.
Causes corrosive action on the mucous membranes.
Chronic: Prolonged or repeated skin contact may cause dermatitis. Repeated
exposure may cause erosion of teeth. May cause fetal effects. Laboratory
experiments have resulted in mutagenic effects. Prolonged exposure may cause
conjunctivitis, photosensitization, and possible blindness.

Section 4 - First Aid Measures
Eyes: Get medical aid immediately. Do NOT allow victim to rub or keep eyes closed.
Extensive irrigation is required (at least 30 minutes). SPEEDY ACTION IS CRITICAL!
Skin: Get medical aid immediately. Immediately flush skin with plenty of soap and
water for at least 15 minutes while removing contaminated clothing and shoes. Wash
clothing before reuse. Destroy contaminated shoes.
Ingestion: Do NOT induce vomiting. If victim is conscious and alert, give 2-4
cupfuls of milk or water. Never give anything by mouth to an unconscious person.
Get medical aid immediately. Give milk of magnesia.
Inhalation: Get medical aid immediately. Remove from exposure to fresh air
immediately. If breathing is difficult, give oxygen. DO NOT use mouth-to-mouth
respiration. If breathing has ceased apply artificial respiration using oxygen and a
suitable mechanical device such as a bag and a mask.
Notes to Physician: Do Not use sodium bicarbonate in an attempt to neutralize the
acid.
Antidote: Do Not use oils or ointments in eye.

Section 5 - Firefighting Measures
General Information: As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear.
Water runoff can cause environmental damage. Dike and collect water used to fight
fire. During a fire, irritating and highly toxic gases may be generated by thermal
decomposition or combustion. Not flammable, but reacts with most metals to form
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flammable hydrogen gas. Use water spray to keep fire-exposed containers cool.
Vapors may be heavier than air. They can spread along the ground and collect in low
or confined areas. Reaction with water may generate much heat which will increase
the concentration of fumes in the air. Containers may explode when heated.
Extinguishing Media: For large fires, use water spray, fog, or alcohol-resistant
foam. Substance is nonflammable; use agent most appropriate to extinguish
surrounding fire. Do NOT get water inside containers. Do NOT use straight streams
of water. Most foams will react with the material and release corrosive/toxic gases.
Cool containers with flooding quantities of water until well after fire is out. For small
fires, use carbon dioxide (except for cyanides), dry chemical, dry sand, and alcoholresistant foam.

Section 6 - Accidental Release Measures
General Information: Use proper personal protective equipment as indicated in
Section 8.
Spills/Leaks: Large spills may be neutralized with dilute alkaline solutions of soda
ash, or lime. Avoid runoff into storm sewers and ditches which lead to waterways.
Clean up spills immediately, observing precautions in the Protective Equipment
section. Remove all sources of ignition. Provide ventilation. Do not get water inside
containers. A vapor suppressing foam may be used to reduce vapors. Cover with dry
earth, dry sand, or other non-combustible material followed with plastic sheet to
minimize spreading and contact with water.

Section 7 - Handling and Storage
Handling: Wash thoroughly after handling. Remove contaminated clothing and wash
before reuse. Use only in a well-ventilated area. Contents may develop pressure
upon prolonged storage. Do not breathe dust, vapor, mist, or gas. Do not get in
eyes, on skin, or on clothing. Keep container tightly closed. Do not ingest or inhale.
Discard contaminated shoes. Use caution when opening. Keep from contact with
moist air and steam.
Storage: Do not store in direct sunlight. Keep container closed when not in use.
Store in a tightly closed container. Store in a cool, dry, well-ventilated area away
from incompatible substances. Corrosives area. Do not store in metal containers. Do
not store near flammable or oxidizing substances (especially nitric acid or chlorates).

Section 8 - Exposure Controls, Personal Protection
Engineering Controls: Facilities storing or utilizing this material should be equipped
with an eyewash facility and a safety shower. Use adequate general or local exhaust
ventilation to keep airborne concentrations below the permissible exposure limits.
Exposure Limits
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Chemical Name
Hydrochloric Acid
Water

ACGIH
C 5 ppm
none listed

NIOSH

OSHA - Final PELs

50 ppm IDLH

C 5 ppm; C 7 mg/m3

none listed

none listed

OSHA Vacated PELs: Hydrochloric Acid: No OSHA Vacated PELs are listed for this
chemical. Water: No OSHA Vacated PELs are listed for this chemical.
Personal Protective Equipment
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as
described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or
European Standard EN166.
Skin: Wear neoprene or polyvinyl chloride gloves to prevent exposure.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: A respiratory protection program that meets OSHA's 29 CFR
§1910.134 and ANSI Z88.2 requirements or European Standard EN 149 must be
followed whenever workplace conditions warrant a respirator's use.

Section 9 - Physical and Chemical Properties
Physical State: Clear liquid
Appearance: colorless liquid
Odor: strong, pungent
pH: 1.10 (0.1 N)
Vapor Pressure: 190225 mm Hg
Vapor Density: Not available.
Evaporation Rate:Not available.
Viscosity: Not available.
Boiling Point: Not available.
Freezing/Melting Point:Not available.
Decomposition Temperature:Not available.
Autoignition Temperature: Not applicable.
Flash Point: Not applicable.
NFPA Rating: Not published.
Explosion Limits, Lower:Not available.
Upper: Not available.
Solubility: soluble in water.
Specific Gravity/Density:1.0000g/cm3
Molecular Formula:HCl
Molecular Weight:36.45

Section 10 - Stability and Reactivity
Chemical Stability: Stable under normal temperatures and pressures.
Conditions to Avoid: Mechanical shock, incompatible materials, metals, excess
heat, exposure to moist air or water, bases.
Incompatibilities with Other Materials: Acetates, acetic anhydride, alcohols +
hydrogen cyanide, 2-aminoethanol, ammonium hydroxide, calcium carbide, calcium
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phosphide, cesium acetylene carbide, cesium carbide, chlorosulfonic acid, 1,1difluoroethylene, ethylene diamine, ethyleneimine, fluorine, lithium silicides,
magnesium boride, mercuric sulfate, oleum, perchloric acid, potassium
permanganate, beta-propiolactone, propylene oxide, rubidium acetylene carbide,
rubidium carbide, silver perchlorate + carbon tetrachloride, sodium, sodium
hydroxide, sulfuric acid, uranium phosphide, vinyl acetate, zinc, metal oxides,
aluminum, amines, carbonates, iron, steel, copper alloys, copper, alkali metals,
bases.
Hazardous Decomposition Products: Hydrogen chloride, chlorine, carbon
monoxide, carbon dioxide, hydrogen gas.
Hazardous Polymerization: Has not been reported.

Section 11 - Toxicological Information
RTECS#:
CAS# 7647-01-0: MW4025000
CAS# 7732-18-5: ZC0110000
LD50/LC50:
CAS# 7647-01-0:
Inhalation, mouse: LC50 =1108 ppm/1H;
Inhalation, rat: LC50 =3124 ppm/1H;
Oral, rabbit: LD50 = 900 mg/kg;<BR.
CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;<BR.
Carcinogenicity:
CAS# 7647-01-0:
IARC: Group 3 carcinogen CAS# 7732-18-5: Not listed by ACGIH, IARC, NIOSH,
NTP, or OSHA.
Epidemiology: Experimental reproductive effects have been reported.
Teratogenicity: Embryo or Fetus: Stunted fetus, Inhalation, rat TCL0=450
mg/m3/1H Specific Developmental Abnormalities: homeostatis, ihl-rat TCL0=450
mg/m3/1H (female 1 days pre-mating).
Reproductive Effects: No information available.
Neurotoxicity: No information available.
Mutagenicity: Cytogenetic analysis: Hamster, lung = 30 mmol/L.; Cytogenetic
analysis: Hamster, ovary = 8 mmol/L.
Other Studies: No data available.

Section 12 - Ecological Information
Ecotoxicity: Not available.
Environmental Fate: Rapidly hydrolyzes when exposed to water. Will exhibit
extensive evaporation from soil surfaces. Upon transport through the soil,
hydrochloric acid will dissolve some of the soil materials (especially those with
carbonate bases) and the acid will neutralize to some degree.
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Physical/Chemical: Not available.
Other: Not available.

Section 13 - Disposal Considerations

Chemical waste generators must determine whether a discarded chemical is
classified as a hazardous waste. US EPA guidelines for the classification
determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must
consult state and local hazardous waste regulations to ensure complete and accurate
classification.
RCRA P-Series: None listed.
RCRA U-Series: None listed.

Section 14 - Transport Information

US DOT
Shipping
Name:

IATA

RID/ADR

IMO

HYDROCHLORIC
ACID

Hazard Class: 8

HYDROCHLORIC
ACID
SOLUTION
8(9.2)

UN Number: UN1789
Packing
Group:

Canada TDG

II

UN1789
II

Section 15 - Regulatory Information

US FEDERAL
TSCA
CAS# 7647-01-0 is listed on the TSCA inventory.
CAS# 7732-18-5 is listed on the TSCA inventory.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
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TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
SARA
Section 302 (RQ)
CAS# 7647-01-0: final RQ = 5000 pounds (2270 kg)
Section 302 (TPQ)
CAS# 7647-01-0: TPQ = 500 pounds; RQ = 5000 pounds (does not meet toxi city
criteria but because of high production volume and recognized tox icity is considered
a chemical of concern)
SARA Codes
CAS # 7647-01-0: acute.
Section 313
This chemical is not at a high enough concentration to be reportable under Section
313. No chemicals are reportable under Section 313.
Clean Air Act:
CAS# 7647-01-0 is listed as a hazardous air pollutant (HAP). This material does not
contain any Class 1 Ozone depletors. This material does not contain any Class 2
Ozone depletors.
Clean Water Act:
CAS# 7647-01-0 is listed as a Hazardous Substance under the CWA. None of the
chemicals in this product are listed as Priority Pollutants under the CWA. None of the
chemicals in this product are listed as Toxic Pollutants under the CWA.
OSHA:
CAS# 7647-01-0 is considered highly hazardous by OSHA.
STATE
CAS# 7647-01-0 can be found on the following state right to know lists: California,
New Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.
CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.
California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations

European Labeling in Accordance with EC Directives
Hazard Symbols:
C
Risk Phrases:
R 34 Causes burns.
Safety Phrases:
S 26 In case of contact with eyes, rinse immediately with plenty of water and seek
medical advice. S 36/37/39 Wear suitable protective clothing, gloves and eye/face
protection. S 45 In case of accident or if you feel unwell, seek medical advice
immediately (show the label where possible). S 9 Keep container in a well-ventilated
place.
WGK (Water Danger/Protection)
CAS# 7647-01-0: 1
CAS# 7732-18-5: No information available.
Canada
CAS# 7647-01-0 is listed on Canada's DSL/NDSL List.
CAS# 7732-18-5 is listed on Canada's DSL/NDSL List.
This product has a WHMIS classification of E, D2A.
CAS# 7647-01-0 is not listed on Canada's Ingredient Disclosure List.
CAS# 7732-18-5 is not listed on Canada's Ingredient Disclosure List.
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Exposure Limits
CAS# 7647-01-0: OEL-AUSTRALIA:TWA 5 ppm (7 mg/m3) OEL-AUSTRIA:TWA 5
ppm (7 mg/m3) OEL-BELGIUM:STEL 5 ppm (7.7 mg/m3) OEL-DENMARK:STEL 5
ppm (7 mg/m3) OEL-FINLAND:STEL 5 ppm (7 mg/m3);Skin OEL-FRANCE:STEL
5 ppm (7.5 mg/m3) OEL-GERMANY:TWA 5 ppm (7 mg/m3) OEL-HUNGARY:STEL
5 mg/m3 OEL-JAPAN:STEL 5 ppm (7.5 mg/m3) OEL-THE NETHERLANDS:TWA 5 p
pm (7 mg/m3) OEL-THE PHILIPPINES:TWA 5 ppm (7 mg/m3) OEL-POLAND:TWA
5 mg/m3 OEL-RUSSIA:STEL 5 ppm (5 mg/m3) OEL-SWEDEN:STEL 5 ppm (8 mg/
m3) OEL-SWITZERLAND:TWA 5 ppm (7.5 mg/m3);STEL 10 ppm (15 mg/m3) OEL
-THAILAND:TWA 5 ppm (7 mg/m3) OEL-TURKEY:TWA 5 ppm (7 mg/m3) OEL-UNI
TED KINGDOM:TWA 5 ppm (7 mg/m3);STEL 5 ppm (7 mg/m3) OEL IN BULGARIA,
COLOMBIA, JORDAN, KOREA check ACGIH TLV OEL IN NEW ZEALAND, SINGAPOR
E, VIETNAM check ACGI TLV

Section 16 - Additional Information

MSDS Creation Date: 4/14/1999
Revision #2 Date: 8/02/2000
The information above is believed to be accurate and represents the best information currently available to us.
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users should make their own investigations to
determine the suitability of the information for their particular purposes. In no way shall Fisher be liable for any
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.
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Material Safety Data Sheet
Sulfuric Acid Solution 0.1N to 2.6 N
ACC# 61237

Section 1 - Chemical Product and Company Identification
MSDS Name: Sulfuric Acid Solution 0.1N to 2.6 N
Catalog Numbers: S80213-2, S80213-3, S80213-4, FLC257405, NC9392759,
NC9612945, NC9614449, NC9615349, NC9623411, NC9623412, NC9651933,
NC9703570, NC9705705, NC9727999, S70041-6, S70041-7, SA208 1, SA2081,
SA212 1, SA212 20, SA212 4, SA2121, SA21220, SA2124, SA215 1, SA215 4,
SA2151, SA2154, SA218 1, SA2181, SA220 1, SA220 20, SA220 4, SA2201,
SA22020, SA2204, XXAS90404LI, XXH2SO45.5%4LI, XXHOE0076B55GA,
XXHOE01020LI, XXLC2557010LI, XXSA220200LI, XXSULF5.5%4LI, XXSULFAC10LI
Synonyms: Hydrogen sulfate; Oil of vitriol; Vitriol brown oil; Matting acid; Battery
acid; Sulphuric acid
Company Identification:
Fisher Scientific
1 Reagent Lane
Fair Lawn, NJ 07410
For information, call: 201-796-7100
Emergency Number: 201-796-7100
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

Section 2 - Composition, Information on Ingredients

CAS#

Chemical Name

Percent

EINECS/ELINCS

7664-93-9

Sulfuric acid

0.49-12.

231-639-5

7732-18-5

Water

87.74-99

231-791-2

Hazard Symbols: C
Risk Phrases: 35

Section 3 - Hazards Identification
EMERGENCY OVERVIEW
Appearance: colourless. Danger! Corrosive. Hygroscopic. Mutagen. May cause
kidney damage. May cause fetal effects based upon animal studies. May cause lung
damage. Causes eye and skin burns. Cancer hazard. May cause severe respiratory
tract irritation with possible burns. May cause severe digestive tract irritation with
possible burns.
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Target Organs: Kidneys, heart, lungs, respiratory system, cardiovascular system,
teeth, eyes.
Potential Health Effects
Eye: Causes eye burns. May cause chemical conjunctivitis and corneal damage.
Skin: Causes skin burns. Continued contact can cause tissue necrosis. May cause
skin rash (in milder cases), and cold and clammy skin with cyanosis or pale color.
Ingestion: May cause severe and permanent damage to the digestive tract. Causes
gastrointestinal tract burns. May cause systemic toxicity with acidosis. May cause
perforation of the digestive tract.
Inhalation: May cause severe irritation of the respiratory tract with sore throat,
coughing, shortness of breath and delayed lung edema. Causes chemical burns to
the respiratory tract. Inhalation may be fatal as a result of spasm, inflammation,
edema of the larynx and bronchi, chemical pneumonitis and pulmonary edema.
Aspiration may lead to pulmonary edema. May cause systemic effects.
Chronic: Prolonged or repeated inhalation may cause kidney and lung damage.
Prolonged or repeated skin contact may cause dermatitis. Prolonged or repeated
inhalation may cause nosebleeds, nasal congestion, erosion of the teeth, perforation
of the nasal septum, chest pain and bronchitis. Prolonged or repeated eye contact
may cause conjunctivitis. May cause fetal effects. May cause cancer in humans.
Effects may be delayed. Laboratory experiments have resulted in mutagenic effects.
May cause ischemic heart lesions.

Section 4 - First Aid Measures
Eyes: Get medical aid immediately. Do NOT allow victim to rub or keep eyes closed.
Extensive irrigation is required (at least 30 minutes).
Skin: Get medical aid immediately. Immediately flush skin with plenty of soap and
water for at least 15 minutes while removing contaminated clothing and shoes. Wash
clothing before reuse. Destroy contaminated shoes.
Ingestion: Do NOT induce vomiting. If victim is conscious and alert, give 2-4
cupfuls of milk or water. Never give anything by mouth to an unconscious person.
Get medical aid immediately.
Inhalation: Get medical aid immediately. Remove from exposure to fresh air
immediately. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen. DO NOT use mouth-to-mouth respiration. If breathing has ceased apply
artificial respiration using oxygen and a suitable mechanical device such as a bag and
a mask.
Notes to Physician: Monitor arterial blood gases, chest x-ray, and pulmonary
function tests if respiratory tract irritation or respiratory depression is evident. Treat
dermal irritation or burns with standard topical therapy. Effects may be delayed. Do
Not use sodium bicarbonate in an attempt to neutralize the acid.
Antidote: Do Not use oils or ointments in eye.
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Section 5 - Firefighting Measures
General Information: As in any fire, wear a self-contained breathing apparatus in
pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear.
During a fire, irritating and highly toxic gases may be generated by thermal
decomposition or combustion. Use water spray to keep fire-exposed containers cool.
Substance is noncombustible. Containers may explode in the heat of a fire. Vapors
may be heavier than air. They can spread along the ground and collect in low or
confined areas.
Extinguishing Media: Use water spray to cool fire-exposed containers. Use carbon
dioxide or dry chemical. Most foams will react with the material and release
corrosive/toxic gases. Cool containers with flooding quantities of water until well
after fire is out.

Section 6 - Accidental Release Measures
General Information: Use proper personal protective equipment as indicated in
Section 8.
Spills/Leaks: Avoid runoff into storm sewers and ditches which lead to waterways.
Clean up spills immediately, observing precautions in the Protective Equipment
section. Provide ventilation. Cover with dry earth, dry sand, or other noncombustible material followed with plastic sheet to minimize spreading and contact
with water.

Section 7 - Handling and Storage
Handling: Wash thoroughly after handling. Remove contaminated clothing and wash
before reuse. Do not get in eyes, on skin, or on clothing. Keep container tightly
closed. Do not ingest or inhale. Use only in a chemical fume hood. Discard
contaminated shoes.
Storage: Do not store near combustible materials. Keep container closed when not
in use. Store in a cool, dry, well-ventilated area away from incompatible substances.
Corrosives area. Do not store near alkaline substances.

Section 8 - Exposure Controls, Personal Protection
Engineering Controls: Facilities storing or utilizing this material should be equipped
with an eyewash facility and a safety shower. Use only under a chemical fume hood.
Exposure Limits
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Chemical Name

ACGIH

NIOSH

OSHA - Final PELs

Sulfuric acid

1 mg/m3; 3 mg/m3
STEL

1 mg/m3 TWA 15
mg/m3 IDLH

1 mg/m3 TWA

none listed

none listed

Water

none listed

OSHA Vacated PELs: Sulfuric acid: 1 mg/m3 TWA Water: No OSHA Vacated PELs
are listed for this chemical.
Personal Protective Equipment
Eyes: Wear appropriate protective eyeglasses or chemical safety goggles as
described by OSHA's eye and face protection regulations in 29 CFR 1910.133 or
European Standard EN166.
Skin: Wear neoprene gloves, apron, and/or clothing. Wear appropriate protective
gloves to prevent skin exposure.
Clothing: Wear neoprene gloves, apron, and/or clothing. Wear appropriate
protective clothing to prevent skin exposure.
Respirators: A respiratory protection program that meets OSHA's 29 CFR
§1910.134 and ANSI Z88.2 requirements or European Standard EN 149 must be
followed whenever workplace conditions warrant a respirator's use.

Section 9 - Physical and Chemical Properties
Physical State: Liquid
Appearance: colourless
Odor: None reported
pH: <1.0
Vapor Pressure: Not available.
Vapor Density: >1.0
Evaporation Rate:Not available.
Viscosity: Not available.
Boiling Point: Not available.
Freezing/Melting Point:Not available.
Decomposition Temperature:Not available.
Autoignition Temperature: Not applicable.
Flash Point: Not applicable.
NFPA Rating: Not published.
Explosion Limits, Lower:Not available.
Upper: Not available.
Solubility: Not available.
Specific Gravity/Density:>1.0
Molecular Formula:Mixture
Molecular Weight:Not available

Section 10 - Stability and Reactivity
Chemical Stability: Stable under normal temperatures and pressures.
Conditions to Avoid: Mechanical shock, incompatible materials, metals, excess
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heat, combustible materials, organic materials, oxidizers, amines, bases.
Incompatibilities with Other Materials: Metals, strong oxidizing agents, strong
reducing agents, bases, chlorates, finely powdered metals, iron, nitrates, nitrites,
perchlorates, permanganates, phosphorus, potassium chlorates, steel, zinc,
hydrogen peroxides, cesium acetylene carbide, cyanides (e.g. potassium cyanide,
sodium cyanide), nitromethane, phosphorus trioxide, azides, iodides, benzene,
carbides, fulminates, picrates, organic materials, mercuric nitride, strong dehydrating
agents, alkali halides, cyclopentadiene, cyclpentanone oxime, nitroaryl amines,
lithium silicides, trihydroxydiamino phosphate.
Hazardous Decomposition Products: Carbon monoxide, oxides of sulfur, irritating
and toxic fumes and gases, carbon dioxide.
Hazardous Polymerization: Has not been reported.

Section 11 - Toxicological Information
RTECS#:
CAS# 7664-93-9: WS5600000
CAS# 7732-18-5: ZC0110000
LD50/LC50:
CAS# 7664-93-9:
Inhalation, mouse: LC50 =320 mg/m3/2H;
Inhalation, rat: LC50 =510 mg/m3/2H;
Oral, rat: LD50 = 2140 mg/kg;<BR.
CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;<BR.
Carcinogenicity:
CAS# 7664-93-9:
ACGIH: (contained in strong inorganic acid mists): A2 - Suspected Human
Carcinogen
OSHA: Select carcinogen
IARC: Group 1 carcinogen CAS# 7732-18-5: Not listed by ACGIH, IARC, NIOSH,
NTP, or OSHA.
Epidemiology: No data available.
Teratogenicity: Specific Developmental Abnormalities: Inhalation, rabbit: TCLo =
20 mg/m3/7H (female 6-18 days after conception).
Reproductive Effects: No data available.
Neurotoxicity: No data available.
Mutagenicity: Cytogenetic Analysis: Hamster, ovary = 4mmol/L.
Other Studies: No data available.

Section 12 - Ecological Information
Ecotoxicity: Not available.
Environmental Fate: CAS# 7664-93-9 Sulfuric acid reacts with calcium and
magnesium in water to form sulfate salts. During transport through the soil, sulfuric
acid can dissolve some of the soil material, in particular carbonate-based materials.
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Physical/Chemical: Not available.
Other: Not available.

Section 13 - Disposal Considerations
Chemical waste generators must determine whether a discarded chemical is
classified as a hazardous waste. US EPA guidelines for the classification
determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must
consult state and local hazardous waste regulations to ensure complete and accurate
classification.
RCRA P-Series: None listed.
RCRA U-Series: None listed.

Section 14 - Transport Information
US DOT
Shipping
Name:

IATA

RID/ADR

IMO

SULFURIC
ACID

Hazard Class: 8
UN Number:

Canada
TDG
SULFURIC
ACID
SOLUTION
8(9.2)

UN2796

Packing Group: II

UN2796
II

Section 15 - Regulatory Information
US FEDERAL
TSCA
CAS# 7664-93-9 is listed on the TSCA inventory.
CAS# 7732-18-5 is listed on the TSCA inventory.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.
SARA
Section 302 (RQ)
CAS# 7664-93-9: final RQ = 1000 pounds (454 kg)
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Section 302 (TPQ)
CAS# 7664-93-9: TPQ = 1000 pounds; RQ = 1000 pounds
SARA Codes
CAS # 7664-93-9: acute, chronic, reactive.
Section 313
This chemical is not at a high enough concentration to be reportable under Section
313. No chemicals are reportable under Section 313.
Clean Air Act:
This material does not contain any hazardous air pollutants. This material does not
contain any Class 1 Ozone depletors. This material does not contain any Class 2
Ozone depletors.
Clean Water Act:
CAS# 7664-93-9 is listed as a Hazardous Substance under the CWA. None of the
chemicals in this product are listed as Priority Pollutants under the CWA. None of the
chemicals in this product are listed as Toxic Pollutants under the CWA.
OSHA:
None of the chemicals in this product are considered highly hazardous by OSHA.
STATE
CAS# 7664-93-9 can be found on the following state right to know lists: California,
New Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.
CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.
California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations

European Labeling in Accordance with EC Directives
Hazard Symbols:
C
Risk Phrases:
R 35 Causes severe burns.
Safety Phrases:
S 26 In case of contact with eyes, rinse immediately with plenty of water and seek
medical advice. S 30 Never add water to this product. S 45 In case of accident or if
you feel unwell, seek medical advice immediately (show the label where possible).
WGK (Water Danger/Protection)
CAS# 7664-93-9: 2
CAS# 7732-18-5: No information available.
Canada
CAS# 7664-93-9 is listed on Canada's DSL/NDSL List.
CAS# 7732-18-5 is listed on Canada's DSL/NDSL List.
This product has a WHMIS classification of E, D1A.
CAS# 7664-93-9 is not listed on Canada's Ingredient Disclosure List.
CAS# 7732-18-5 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits
CAS# 7664-93-9: OEL-ARAB Republic of Egypt:TWA 1 mg/m3 OEL-AUSTRALI
A:TWA 1 mg/m3 OEL-BELGIUM:TWA 1 mg/m3;STEL 3 mg/m3 OEL-CZECHOSLOVAKI
A:TWA 1 mg/m3;STEL 2 mg/m3 OEL-DENMARK:TWA 1 mg/m3 OEL-FINLAND:TWA 1
mg/m3;STEL 3 mg/m3;Skin OEL-FRANCE:TWA 1 mg/m3;STEL 3 mg/m3 OEL-GER
MANY:TWA 1 mg/m3 OEL-HUNGARY:STEL 1 mg/m3 OEL-JAPAN:TWA 1 mg/m3 OEL
-THE NETHERLANDS:TWA 1 mg/m3 OEL-THE PHILIPPINES:TWA 1 mg/m3 OEL-POL
AND:TWA 1 mg/m3 OEL-RUSSIA:STEL 1 mg/m3;Skin OEL-SWEDEN:TWA 1 mg/m3;
STEL 3 mg/m3 OEL-SWITZERLAND:TWA 1 mg/m3;STEL 2 mg/m3 OEL-THAILAND:T
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WA 1 mg/m3 OEL-TURKEY:TWA 1 mg/m3 OEL-UNITED KINGDOM:TWA 1 mg/m3 OE
L IN BULGARIA, COLOMBIA, JORDAN, KOREA check ACGIH TLV OEL IN NEW ZEA
LAND, SINGAPORE, VIETNAM check ACGI TLV

Section 16 - Additional Information

MSDS Creation Date: 6/25/1999
Revision #1 Date: 8/02/2000
The information above is believed to be accurate and represents the best information currently available to us.
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users should make their own investigations to
determine the suitability of the information for their particular purposes. In no way shall Fisher be liable for any
claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental, consequential
or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of such damages.
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Material Safety Data Sheet
Nitric acid solutions, 0.4% - 50% v/v, 0.1N-6.0N
ACC# 75240

Section 1 - Chemical Product and Company Identification
MSDS Name: Nitric acid solutions, , 0.4% - 50% v/v, 0.1N-6.0N
Catalog Numbers: LC17750, LC17770, LC17800, LC17840, LC17850, LC17870
Synonyms:
Company Identification:
Labchem Inc.
200 William Pitt Way
Pittsburgh, PA 15238
For information, call: 412-826-5230
For CHEMTREC assistance, call: 800-424-9300
For International CHEMTREC assistance, call: 703-527-3887

Section 2 - Composition, Information on Ingredients

CAS#

Chemical Name

Percent

EINECS/ELINCS

7697-37-2

Nitric acid

0.04-50

231-714-2

7732-18-5

Water

balance

231-791-2

Hazard Symbols: None listed.
Risk Phrases: None listed.

Section 3 - Hazards Identification
EMERGENCY OVERVIEW
Appearance: colorless. Caution! Corrosive. May cause severe eye and skin
irritation with possible burns.
Target Organs: None known.
Potential Health Effects
Eye: Causes pain, photophobia, tearing, edema, corneal ulceration, severe burns,
necrosis of deep tissue with permanent damage and blindness.
Skin: Skin may turn brown-yellow. Deep burns are slow to heal and scarring may
occur.
Ingestion: Causes pain in mouth, throat, stomach followed by vomiting, bloody
diarrhea, hypotension, oliguria, anuria, possible fatal circulatory collapse, asphyxia
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from glottal edema. Perforation burns of gastrointestinal tract possible with fever and
peritonitis.
Inhalation: May cause coughing, dizziness, weakness, dry throat/chest, chest pain,
dyspnea, frothy sputum, hypotension, cyanosis, pneumonitis, fatal pulmonary
edema.
Chronic: Dermatitis, conjunctivitis, dental erosion, jaw necrosis, chronic cough,
bronchitis, chemical pneumonitis, gastrointestinal disturbances.

Section 4 - First Aid Measures
Eyes: Flush eyes with plenty of water for at least 15 minutes, occasionally lifting the
upper and lower lids until no evidence of chemical remains. Get medical aid at once.
Cover burns with loose sterile non-medicated bandages.
Skin: Get medical aid. Immediately flush skin with plenty of soap and water for at
least 15 minutes while removing contaminated clothing and shoes. Remove
contaminated clothing and shoes. Cover burns with a dry sterile bandage (secure,
not tight).
Ingestion: Get medical aid at once. Give 1 ounce of milk of magnesia. Give
conscious victim large quantities of water to dilute acid. Give oxygen if respiration is
depressed.
Inhalation: Give artificial respiration if necessary. Get medical aid. Keep victim
warm, at rest. Move victim to fresh air. Maintain airway and blood pressure.
Notes to Physician: Treat symptomatically and supportively.

Section 5 - Firefighting Measures
General Information: Move container if possible, cool with flooding amounts of
water. Avoid breathing corrosive vapors. Negligible fire and explosion hazard for
solutions <5%. At higher concentration, increased flammability of combustibles,
readily oxidizable materials. Severe explosion hazard by reaction with incombatibles
(metallic rs, carbides, hydrogen sulfide, turpentine). In or near fire material emits
toxic and reactive nitrogen oxides of gases.
Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray
or alcohol-resistant foam.

Section 6 - Accidental Release Measures
General Information: Use proper personal protective equipment as indicated in
Section 8.
Spills/Leaks: Absorb spill with an alkaline material such as soda ash or lime. Keep
out of sewers/drains. Ventilate and wear protective clothing. Scoop material into
suitable (plastic or glass) container, label for disposal as "corrosive".
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Section 7 - Handling and Storage
Handling: Avoid breathing dust, vapor, mist, or gas. Avoid contact with eyes, skin,
and clothing. Handle as corrosive liquid, dispense with care; wear protective clothing,
gloves, goggles.
Storage: Store at room temperature. Store in glass or approved plastic containers
only, keep capped. Protect from heat and incompatibles.

Section 8 - Exposure Controls, Personal Protection
Engineering Controls: Local exhaust ventilation may be necessary to control any
air contaminants to within their TLVs during the use of this product.
Exposure Limits
Chemical Name
Nitric acid
Water

ACGIH
2 ppm; 4 ppm STEL

NIOSH

OSHA - Final PELs

2 ppm TWA; 5 mg/m3 2 ppm TWA; 5 mg/m3
TWA 25 ppm IDLH
TWA

none listed

none listed

none listed

OSHA Vacated PELs: Nitric acid: 2 ppm TWA; 5 mg/m3 TWA Water: No OSHA
Vacated PELs are listed for this chemical.
Personal Protective Equipment
Eyes: Do not wear contact lenses when working with chemicals. An eye wash
fountain should be available in the immediate work area. Wear gloves, splash proof
goggles and faceshield.
Skin: Wear impervious gloves (viton, saranex).
Clothing: Wear appropriate protective clothing to prevent skin exposure.
Respirators: PEL to 50ppm - SAF/SCBAF/SAF:PD,PP,CF. m - SCBAF:PD,PP. ighting SCBAF:PD,PP. NOTE: DO NOT USE OXIDIZABLE SORBENTS IN RESPIRATORS.

Section 9 - Physical and Chemical Properties
Physical State: Clear liquid
Appearance: colorless
Odor: acrid odor
pH: acidic
Vapor Pressure: 14 mm Hg @25c
Vapor Density: 0.7 - 2.2
Evaporation Rate:>1 (ether=1)
Viscosity: Not available.
Boiling Point: 181-212 deg F
Freezing/Melting Point:-44 - 32 deg F
Decomposition Temperature:Not available.
Autoignition Temperature: Not available.
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Flash Point: Not available.
NFPA Rating: Not published.
Explosion Limits, Lower:Not available.
Upper: Not available.
Solubility: Soluble.
Specific Gravity/Density:1.0-1.5
Molecular Formula:Not available.
Molecular Weight:Not available.

Section 10 - Stability and Reactivity
Chemical Stability: Stable under normal temperatures and pressures up to boiling
point. Nitric oxides quietly evolved - sunlight catalyses oxide formation (yellow color,
aging).
Conditions to Avoid: Incompatible materials, easily oxidized materials.
Incompatibilities with Other Materials: Metals, acetic acid, acetic anhydride,
acrylonitrile, alcohols, anhydrides, fluorine, organic acids, perchlorates, aldehydes
(e.g. acetaldehyde, acrolein, chloral hydrate, formaldehyde), ketones (e.g. acetone,
acetophenone, MEK, MIBK), metals as powders (e.g. hafnium, raney nickel),
organics, carbides, acetonitrile, acetone, arsine, phosphides, dioxides, thiocyanates,
inorganic acids, chlorine, cyclic compounds, halides.
Hazardous Decomposition Products: Nitrogen oxides, nitric acid vapors,
catalyzed by sunlight.
Hazardous Polymerization: Has not been reported

Section 11 - Toxicological Information
RTECS#:
CAS# 7697-37-2 unlisted.
CAS# 7732-18-5 unlisted.
LD50/LC50:
CAS# 7697-37-2:
Inhalation, rat: LC50 =67 ppm(NO2)/4H;<BR.
CAS# 7732-18-5:
Oral, rat: LD50 = >90 mL/kg;<BR.
Carcinogenicity:
CAS# 7697-37-2: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA. CAS# 7732-185: Not listed by ACGIH, IARC, NIOSH, NTP, or OSHA.
Epidemiology: Severe eye, mucous membrane, and skin irritant.
Teratogenicity: No data available.
Reproductive Effects: No data available.
Neurotoxicity: No data available.
Mutagenicity: No data available.
Other Studies: No data available.
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Section 12 - Ecological Information
No information available.

Section 13 - Disposal Considerations
Chemical waste generators must determine whether a discarded chemical is
classified as a hazardous waste. US EPA guidelines for the classification
determination are listed in 40 CFR Parts 261.3. Additionally, waste generators must
consult state and local hazardous waste regulations to ensure complete and accurate
classification.
RCRA P-Series: None listed.
RCRA U-Series: None listed.

Section 14 - Transport Information
US DOT
Shipping
Name:
Hazard
Class:

NITRIC ACID, NOT MORE
THAN 70%

IATA RID/ADR IMO

Canada TDG
No information
available.

8

UN
Number:

UN2031

Packing
Group:

PG II

Section 15 - Regulatory Information
US FEDERAL
TSCA
CAS# 7697-37-2 is listed on the TSCA inventory.
CAS# 7732-18-5 is listed on the TSCA inventory.
Health & Safety Reporting List
None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules
None of the chemicals in this product are under a Chemical Test Rule.
Section 12b
None of the chemicals are listed under TSCA Section 12b.
TSCA Significant New Use Rule
None of the chemicals in this material have a SNUR under TSCA.

MSDS-45

SARA
Section 302 (RQ)
CAS# 7697-37-2: final RQ = 1000 pounds (454 kg)
Section 302 (TPQ)
CAS# 7697-37-2: TPQ = 1000 pounds; RQ = 1000 pounds
SARA Codes
CAS # 7697-37-2: acute, chronic, flammable.
Section 313
This chemical is not at a high enough concentration to be reportable under Section
313. No chemicals are reportable under Section 313.
Clean Air Act:
This material does not contain any hazardous air pollutants. This material does not
contain any Class 1 Ozone depletors. This material does not contain any Class 2
Ozone depletors.
Clean Water Act:
CAS# 7697-37-2 is listed as a Hazardous Substance under the CWA. None of the
chemicals in this product are listed as Priority Pollutants under the CWA. None of the
chemicals in this product are listed as Toxic Pollutants under the CWA.
OSHA:
CAS# 7697-37-2 is considered highly hazardous by OSHA.
STATE
CAS# 7697-37-2 can be found on the following state right to know lists: California,
New Jersey, Florida, Pennsylvania, Minnesota, Massachusetts.
CAS# 7732-18-5 is not present on state lists from CA, PA, MN, MA, FL, or NJ.
California No Significant Risk Level: None of the chemicals in this product are listed.

European/International Regulations

European Labeling in Accordance with EC Directives
Hazard Symbols:
Not available.
Risk Phrases:
Safety Phrases:
WGK (Water Danger/Protection)
CAS# 7697-37-2: 1
CAS# 7732-18-5: No information available.
Canada
CAS# 7697-37-2 is listed on Canada's DSL List. CAS# 7697-37-2 is listed on
Canada's DSL List. CAS# 7732-18-5 is listed on Canada's DSL List. CAS# 7732-18-5
is listed on Canada's DSL List.
WHMIS: Not available.
CAS# 7697-37-2 is listed on Canada's Ingredient Disclosure List.
CAS# 7732-18-5 is not listed on Canada's Ingredient Disclosure List.
Exposure Limits
CAS# 7697-37-2: OEL-ARAB Republic of Egypt: TWA 2 ppm (5 mg/m3) OELAUSTRALIA:TWA 2 ppm (5 mg/m3);STEL 4 ppm (10 mg/m3) OEL-BELGIUM:TWA 2
ppm (5.2 mg/m3);STEL 4 ppm (10 mg/m3) OEL-CZECHOSLOVAKIA:TWA 2.5 mg/
m3;STEL 5 mg/m3 OEL-DENMARK:TWA 2 ppm (5 mg/m3) OEL-FINLAND:TWA 2 pp
m (5 mg/m3);STEL 5 ppm (13 mg/m3);Skin OEL-FRANCE:TWA 2 ppm (5 mg/m3)
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;STEL 4 ppm (10 mg/m3) OEL-GERMANY:TWA 10 ppm (25 mg/m3) OEL-HUNGARY
:STEL 5 mg/m3 OEL-JAPAN:TWA 2 ppm (5.2 mg/m3) OEL-THE PHILIPPINES:TW
A 2 ppm (5 mg/m3) OEL-POLAND:TWA 10 mg/m3 OEL-RUSSIA:TWA 2 ppm; STEL
2 mg/m3; Skin OEL-SWEDEN:TWA 2 ppm (5 mg/m3);STEL 5 ppm (13 mg/m3) OE
L-SWITZERLAND:TWA 2 ppm (5 mg/m3);STEL 4 ppm (1 mg/m3) OEL-THAILAND:T
WA 2 ppm (5 mg/m3) OEL-TURKEY:TWA 2 ppm (5 mg/m3) OEL-UNITED KINGDOM
:TWA 2 ppm (5 mg/m3);STEL 4 ppm (10 mg/m3) OEL IN BULGARIA, COLOMBIA,
JORDAN, KOREA check ACGIH TLV OEL IN NEW ZEALAND, SINGAPORE, VIETNAM
check ACGI TLV

Section 16 - Additional Information

MSDS Creation Date: 11/17/1997
Revision #1 Date: 12/06/2000

Information in this MSDS is from available published sources and is believed to be accurate. No warranty,
express or implied, is made and LabChem Inc. assumes no liability resulting from the use of this MSDS. The user
must determine suitability of this information for his application.
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Alconox® Material Safety Data Sheet
Alconox, Inc.
30 Glenn Street, Suite 309
White Plains, NY 10603
24 Hour Emergency Number - Chem-Tel (800) 255-3924
I. Identification

National Fire Protection
Association 704 Labeling:

Product Name (shown on label): ALCONOX
CAS Registry Number:

Not Applicable

Effective Date:

January 1, 1999

Chemical Family:

Anionic Powdered Detergent

Mfr. Catalog #s for Sizes:

1104, 1125, 1150, 1101, 1103,
1112

II. Hazardous Ingredients/Identity Information
There are no hazardous ingredients in ALCONOX as defined by
the OSHA Standard and Hazardous Substance List 29 CFR 1910
Subpart Z.
NJTSRN: 1100

III. Physical/Chemical Characteristics
Boiling Point (F):

Not Applicable

Vapor Pressure (mm Hg):

Not Applicable

Vapor Density (AIR=1):

Not Applicable

Specific Gravity (Water=1):

Not Applicable

Evaporation Rate (Butyl Acetate=1):

Not Applicable

Melting Point:

Not Applicable

Solubility in Water:

Appreciable-Soluble to 10% at ambient
conditions

Appearance:

White powder interspersed with cream colored
flakes.

IV. Fire and Explosion Data
Flash Point (Method Used):

None

Flammable Limits:

LEL: No Data
UEL: No Data

Extinguishing Media:

Water, dry chemical, CO2, foam
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Special Fire fighting Procedures:

Self-contained positive pressure breathing
apparatus and protective clothing should be
worn when fighting fires involving chemicals.

Unusual Fire and Explosion Hazards:

None

V. Reactivity Data
Stability:

Stable

Hazardous Polymerization:

Will not occur

Incompatibility (Materials to Avoid):

None

Hazardous Decomposition or Byproducts:

May release CO2 on burning

VI. Health Hazard Data
Route(s) of Entry:

Inhalation? Yes
Skin? No
Ingestion? Yes

Health Hazards (Acute and Chronic):

Inhalation of powder may prove locally irritating
to mucous membranes. Ingestion may cause
discomfort and/or diarrhea. Eye contact may
prove irritating.

Carcinogenicity:

NTP? No
IARC Monographs? No
OSHA Regulated? No

Signs and Symptoms of Exposure:

Exposure may irritate mucous membranes.
May cause sneezing.

Medical Conditions Generally Aggravated by
Exposure:

Not established. Unnecessary exposure to this
product or any industrial chemical should be
avoided. Respiratory conditions may be
aggravated by powder.

Emergency and First Aid Procedures:

Eyes: Immediately flush eyes with water for at
least 15 minutes. Call a physician.
Skin: Flush with plenty of water.
Ingestion: Drink large quantities of water or
milk. Do not induce vomiting. If vomiting occurs
administer fluids. See a physician for
discomfort.
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VII. Precautions for Safe Handling and Use
Steps to be Taken if Material is Released or
Spilled:

Material foams profusely. Recover as much as
possible and flush remainder to sewer. Material
is biodegradable.

Waste Disposal Method:

Small quantities may be disposed of in sewer.
Large quantities should be disposed of in
accordance with local ordinances for detergent
products.

Precautions to be Taken in Storing and
Handling:

Material should be stored in a dry area to
prevent caking.

Other Precautions:

No special requirements other than the good
industrial hygiene and safety practices
employed with any industrial chemical.

VII. Control Measures
Respiratory Protection (Specify Type):

Dust mask - Recommended

Ventilation:

Local Exhaust-Normal
Special-Not Required
Mechanical-Not Required
Other-Not Required

Protective Gloves:

Impervious gloves are useful but not required.

Eye Protection:

Goggles are recommended when handling
solutions.

Other Protective Clothing or Equipment:

None

Work/Hygienic Practices:

No special practices required

THE INFORMATION HEREIN IS GIVEN IN GOOD FAITH BUT NO WARRANTY IS EXPRESSED OR IMPLIED.
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Material Safety Data Sheet
Catalog Number: 201595
Revision date: 26-Apr-2006

1. IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY
INFORMATION
Catalog Number: 201595
Product name: ARSENIC
Supplier:
MP Biomedicals, LLC
29525 Fountain Parkway
Solon, OH 44139
tel: 440-337-1200
Emergency telephone number: CHEMTREC: 1-800-424-9300 (1-703-527-3887)

2. COMPOSITION/INFORMATION ON INGREDIENTS
Components CAS Number Weight % ACGIH Exposure Limits: OSHA Exposure Limits:
ARSENIC 7440-38-2 90 - 100% 0.01 mg/m³ TWA 0.5 mg/m³ TWA

3. HAZARDS IDENTIFICATION
EMERGENCY OVERVIEW: Toxic: danger of very serious irreversible effects if swallowed. May
also have serious
irreversible effects through skin contact or inhalation.
Category of Danger:
Toxic , Carc. cat. 1
Principle routes of exposure: Skin
Inhalation: Harmful: possible risk of irreversible effects through inhalation.
Ingestion: Toxic: danger of very serious irreversible effects if swallowed.
Skin contact: Harmful: danger of serious damage to health by prolonged skin contact.
Eye contact: Risk of serious damage to eyes
Statements of hazard Toxic if swallowed
Statement of Spill or Leak - ANSI Label Eliminate all ignition sources. Absorb and/or contain
spill with inert materials
(e.g., sand, vermiculite). Then place in appropriate container. For large spills, use water spray to
disperse vapors, flush spill area. Prevent runoff from entering waterways or sewers.
Statement of First Aid If swallowed, do NOT induce vomiting unless directed to do so by
medical personnel. Never give anything by mouth to an unconscious person. Call a physician.
Precautions - ANSI Label Do not taste or swallow. Wash thoroughly after handling. Do not get in
eyes, on skin, or on clothing. Wash thoroughly after handling. Do not breathe vapors or spray
mist.

4. FIRST AID MEASURES
General advice: In the case of accident or if you feel unwell, seek medical advice immediately
(show the label where possible).
Inhalation: Move to fresh air. Call a physician immediately.
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Skin contact: Rinse immediately with plenty of water for at least 15 minutes
Ingestion: Do not induce vomiting without medical advice. Never give anything by mouth to an
unconscious person. Consult a physician Drink 1 or 2 glasses of water. Induce vomiting, but only
if victim is fully conscious. Induce vomiting if person is conscious.
Eye contact: Flush eye(s) immediately with plenty of water. Rinse immediately with plenty of
water, also under the eyelids, for at least 15 minutes.
Protection of first-aiders: No information available
Medical conditions aggravated by exposure: None known

5. FIRE FIGHTING MEASURES

MSDS-58

Suitable extinguishing media: Use dry chemical, CO2, water spray or "alcohol" foam
Specific hazards: Burning produces irritant fumes.
Unusual hazards: None known
Special protective equipment for firefighters: As in any fire, wear self-contained breathing
apparatus pressure-demand, MSHA/NIOSH (approved or equivalent) and full protective gear
Specific methods: Water mist may be used to cool closed containers.
Flash point: Not determined
Autoignition temperature: Not determined
NFPA rating:
NFPA Health: 1
NFPA Flammability: 1
NFPA Reactivity: 0

6. ACCIDENTAL RELEASE MEASURES
Personal precautions: Use personal protective equipment.
Environmental precautions: Prevent product from entering drains.
Methods for cleaning up: Sweep up and shovel into suitable containers for disposal.

7. HANDLING AND STORAGE
Storage:
ROOM TEMPERATURE
Handling: Use only in area provided with appropriate exhaust ventilation.
Safe handling advice: Wear personal protective equipment. Remove and wash contaminated
clothing before reuse.
Technical measures/storage conditions: Keep containers tightly closed in a cool, wellventilated place. Keep container tightly closed in a dry and well-ventilated place.
Incompatible products: Oxidizing and spontaneously flammable products

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
Engineering measures: Ensure adequate ventilation, especially in confined areas.
PERSONAL PROTECTIVE EQUIPMENT
Respiratory protection: Breathing apparatus only if aerosol or dust is formed.
Hand protection: Pvc or other plastic material gloves
Skin and body protection: Impervious clothing Long sleeved clothing
Eye protection: Safety glasses with side-shields
Hygiene measures: Handle in accordance with good industrial hygiene and safety practice.
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9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance and Odor Grey crystals
Physical state: Solid
Formula: Not applicable
Melting point/range: No data available at this time.
Boiling point/range: No Data available at this time.
Density: No data available
Vapor pressure: No data available
Evaporation rate: No data available
Vapor density: No data available
Solubility (in water): Insoluble
Flash point: Not determined
Autoignition temperature: Not determined

10. STABILITY AND REACTIVITY
Stability: Stable under recommended storage conditions.
Polymerization: None under normal processing.
Hazardous decomposition products: Arsenic oxides

MSDS-59

Materials to avoid: - Incompatible with strong acids, strong oxidizers, peroxides, bromine
pentafluoride, bromine trifluoride, cesium acetylene carbide, chromium trioxide, nitrogen
trichloride, silver nitrate.
Conditions to avoid: Exposure to air or moisture over prolonged periods.

11. TOXICOLOGICAL INFORMATION
Product Information
Acute toxicity
Components RTECS Number: Selected LD50s and LC50s
ARSENIC CG0525000 Oral LD50 Rat : 763 mg/kg
Oral LD50 Mouse : 145 mg/kg
Chronic toxicity: Chronic exposure may cause nausea and vomiting, higher exposure causes
unconsciousness.
Local effects: Symptoms of overexposure may be headache, dizziness, tiredness, nausea and
vomiting.
Specific effects: May include moderate to severe erythema (redness) and moderate edema
(raised skin), nausea, vomiting, headache.
Primary irritation: No data is available on the product itself.
Carcinogenic effects: A known carcinogen.
Mutagenic effects: No data is available on the product itself.
Reproductive toxicity: No data is available on the product itself.
Components NIOSH - Health Effects NIOSH - Target Organs
ARSENIC Lung and lymphatic cancer, dermatitis liver, kidneys, skin, lungs, lymphatic system,
lung and lymphatic cancer

12. ECOLOGICAL INFORMATION
Mobility: No data available
Bioaccumulation: No data available
Ecotoxicity effects: No data available
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Aquatic toxicity: May cause long-term adverse effects in the aquatic
environment.
Components U.S. DOT - Appendix B Marine Pollutan
U.S. DOT - Appendix B Severe Marine Pollutants
United Kingdom - The Red
List:
ARSENIC Not Listed Not Listed Not Listed
Components Germany VCI (WGK) World Health Organization
(WHO) - Drinking Water
Ecotoxicity - Fish Species
Data
ARSENIC Not Listed 0.01 mg/L (Provisional) Not Listed
Components Ecotoxicity - Freshwater
Algae Data
Ecotoxicity - Microtox Data Ecotoxicity - Water Flea
Data
ARSENIC Not Listed Not Listed Not Listed
Components EPA - ATSDR Priority List EPA - HPV Challenge
Program Chemical List
California - Priority Toxic
Pollutants
ARSENIC Rank (of 275): 001 Not Listed Maximum concentration = 340 ug/L; continuous
concentration = 150 ug/L
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Components California - Priority Toxic Pollutants California
ARSENIC Not Listed Maximum concentration = 69 ug/L;

- Priority Toxic Pollutants

continuous concentration = 36 ug/L

13. DISPOSAL CONSIDERATIONS
Waste from residues / unused products: Waste disposal must be in accordance with
appropriate Federal, State, and local regulations. This product, if unaltered by use, may be
disposed of by treatment at a permitted facility or as advised by your local hazardous waste
regulatory authority. Residue from fires extinguished with this material may be hazardous.
Contaminated packaging: Do not re-use empty containers

14. TRANSPORT INFORMATION
UN/Id No: 1558
DOT:
Proper shipping name: Arsenic
IATA Hazard Label(s): Toxic
Hazard Class 6.1 Toxic substances - oral
Packing group: II
Emergency Response Guide Number (ERG): 152
Components U.S. DOT - Appendix A Table 1 - Reportable Quantities
ARSENIC RQ = 1 pound (0.454 kg); The RQ for these hazardous substances is limited to those
pieces of the metal having a diameter smaller than 100 micrometers (0.004 inches).
TDG (Canada):
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WHMIS hazard class: D2a very toxic materials
:
IMDG/IMO
Proper shipping name: Arsenic
IMDG - Hazard Classifications IMDG class or division = 6.1
IMDG - Potential Marine Pollutants UN1556 (liquid); UN1557 (solid)
IMDG - Regulated Substances UN1558
Components U.S. DOT - Appendix B - Marine Pollutan U.S. DOT - Appendix B - Severe Marine
Pollutants
ARSENIC Not Listed Not Listed
IMO-labels:

15. REGULATORY INFORMATION
International Inventories
U.S. regulations:
Components California Proposition 65
Massachusetts Right to
Know List:
New Jersey Right to
Know List:
Pennsylvania Right to Know
List:
ARSENIC Not Listed carcinogen; extraordinarily
hazardous
sn 0152 environmental hazard; special
hazardous substance (any
compound of this substance is
also an environmental hazard)
Components Florida substance List: Rhode Island Right to
Know List:
Illinois - Toxic Air
Contaminants
Connecticut - Hazardous Air
Pollutants
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ARSENIC [present] Toxic, Carcinogen A Carcinogen, Present on
Great Waters or Great
Lakes list
0.05 ug/m3 HLV
Components SARA 313 Emission
reporting/Toxic Release
of Chemicals
CERCLA/SARA - Section
302 Extremely Haz
NTP: IARC:
ARSENIC form R reporting required
for 0.1% de minimis
concentration
Not Listed None Supplement 7, 1987;
Monograph 23, 1980; (This
evaluation applies to the group
of compounds as a whole and
not necessarily to all individual
compounds within the group)

Canada DSL Inventory List - Present
Philippines PICCS: Present
Australia (AICS): Present
Inventory - United States TSCA - Sect. 8(b)
Inventory - China: Present
Present
EU EINECS List - 231-148-6; As
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SARA 313 Notification: The above is your notification as to the SARA 313 listing for this
product(s) pursuant
to Section 313 of Title III of the Superfund Amendments and Reauthorization Act of
1986 and 40 CFR Part 372.
If you are unsure if you are subject to the reporting requirements of Section 313, or
need more information, please call the EPA Emergency Planning and Community
Right-To-Know Information Hotline: (800) 535-0202 or (202) 479-2499 (in
Washington, DC or Alaska).
State Notification: The above information is your notice as to the Right-to-Know listings of the
stated product(s). Individual states will list chemicals for a variety of reasons including, but
not limited to, the compounds toxicity; carcinogenic, tumorigenic and/or reproductive
hazards; and the compounds environmental impact if accidentally released.

16. OTHER INFORMATION
Prepared by: Health & Safety
Disclaimer: The information and recommendations contained herein are based upon tests
believed to be reliable.
However, MP Biomedicals does not guarantee the accuracy or completeness NOR SHALL ANY
OF THIS INFORMATION CONSTITUTE A WARRANTY, WHETHER EXPRESSED OR IMPLIED,
AS TO THE SAFETY OF THE GOODS, THE MERCHANTABILITY OF THE GOODS, OR THE
FITNESS OF THE GOODS FOR A PARTICULAR PURPOSE. Adjustment to conform to actual
conditions of usage maybe required. MP Biomedicals assumes no responsibility for results
obtained or for incidental or consequential damages, including lost profits arising from the use of
these data. No warranty against infringement of any patent, copyright or trademark is made or
implied.
End of Safety Data Sheet
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ATTACHMENT E
Safe Driving Considerations

Safe Driving Considerations
Emergency Procedures
Always move out of the line of traffic if possible. Stopping on an active highway, even if
those in front of you have stopped, may precipitate being hit from the rear. If you must
stop on an active roadway, leave at least one car length in front of you, and watch the
rear mirror, so you can ease up if someone behind can’t stop. Turn your four-way
flashers on in this situation. If you are the only driver coming to a stop on an active
roadway, leave the flashers on and, when safe to do so, exit the car and get to a safe
location.
If you must stop due to vehicle failure, or something similar, try to coast out of traffic.
Put on your flashers, and tie a white handkerchief, etc. on the driver’s side door or
mirror. If you remain in the vehicle, lock the doors. Use your cell phone to summon
help.
In the event of a fire in your vehicle, do not endanger yourself by trying to fight it, even if
you have an extinguisher, unless you are trained and can safely do so. Do NOT fight a
gasoline fire that may spread or explode.
If stranded in snow or a remote location, stay with the vehicle, where you are more likely
to be found. Conserve food, water, and heat to the extent possible, and call for help.
Emergency Supplies (As Appropriate and Seasonal)
• Jumper cables to restart engine
• Cat litter or sand for tire traction on snow and ice
• Shovel to scrape snow away from tires
• Ice scraper to clear windshield (and extra washer fluid in bad weather)
• Warm clothes, gloves, a hat, sturdy boots, warm jacket, change of clothes
• Blankets to keep warm inside the vehicle
• Flashlights and extra batteries
• First aid kit; medications incase you are stuck on the road
• Food: items containing protein, such as nuts and energy bars
• Water: bring enough for each person in your car:
• AM/FM radio to listen to traffic reports and emergency messages
• Bring a cell phone and a list of emergency numbers; do NOT use while driving
Vehicle Inspection (minimal)
•

Inspect ALL vehicles (personal, private, and rental) prior to driving them.

•
•
•
•
•
•
•
•
•
•

Minimally, check that tires appear fully aired, and required external equipment is
in place.
Check for a spare and jack.
Check the lights and mirrors.
If going into remote areas or in bad weather, check washer (and other) fluid.
Make sure ice scrapers, etc. are on hand, as appropriate for the season.
Adjust mirrors to make sure they are functional and cover the “dead space.”
Don the seatbelt.
Turn on the ignition and see if all gauges read correctly.
Adjust all equipment for your driving BEFORE you start.
Use the ENSR Vehicle Inspection form for detailed inspection.

Vehicle Operation
•
•

•
•
•
•
•
•
•
•
•
•

For ENSR, private, and rental vehicles, adjust all controls (mirrors, lights, radio,
etc.) PRIOR to leaving the parking space.
Adjust your outside mirrors to cover the “dead space” ---not the same area
covered by the inside mirror---so as to avoid the danger of collision during lane
changes.
NO cell phone use by driver, including hands-free.
Everyone in the vehicle must wear safety belts while moving.
Abide by speed limits and generally move with traffic---not too slow or fast.
Driving with headlights on is mandatory in rain, dark, fog (no brights).
Except for parking, avoid backing situations. If backing with an obstructed view,
the passenger will serve as spotter.
Backing INTO a parking space, though challenging, is encouraged as it avoids
backing OUT of one, and into traffic.
Listen to the radio, or have passenger call 511 for traffic and road condition
updates.
Do not drive when fatigued or tired. Be aware of increased hazards of driving in
the dark, or into the sun.
Use appropriate eyewear: sunglasses, RX.
No headphones.

Equipment
•
•
•

Tie down all tarps, canopies, secure all equipment and supplies.
Pack equipment to minimize obstruction of the driver’s view.
Secure materials INSIDE the passenger compartment too!

Personal Safety
•
•
•
•
•
•

Plan your route prior to leaving to avoid dubious areas (do a JMP).
Keep your vehicle locked.
Do not stop for strangers or hitchhikers.
Notify someone of your route before departure, expected arrival time, cell phone
number (and notify them upon arrival).
Do not respond to or participate in road rage. Call 911 if necessary.
Have the keys in your hand when exiting the vehicle to avoid being locked out;
never put them down in the trunk (be aware that some vehicles lock
automatically)

Winter Driving
•

•
•
•
•
•
•
•
•
•

•

Know current road conditions, as part of your JMP:
Call 511 for traveler information
View weather and traffic - information at www.wsdot.wa.gov
Check local news for weather and traffic reports
Watch electronic highway signs for information
Clear snow and ice from all windows, mirrors, and lights - even the hood and roof
- before driving.
Slow Down! Drive according to road and weather conditions. Remember, the
posted speed limits are for dry pavement.
Leave plenty of room for stopping, and brake early. It takes more time to stop
when roads are wet or icy.
Leave room for maintenance vehicles and plows - stay at least 15 car lengths
(200 ft) back and don't pass them on the right.
Watch for icy surfaces on bridges, even when the rest of the road seems to be in
good condition. Bridge decks will ice up first.
If you start to skid, do NOT brake or accelerate: steer in the direction you want to
go.
Look farther ahead in traffic. Actions by other drivers will alert you to problems
and give you extra seconds to react.
Trucks take longer to stop, so don't cut in front of them.
Don't use your cruise control or overdrive when it's freezing (or colder). Even
roads that appear clear can have isolated slippery spots and the short touch of
your brakes to deactivate cruise control can cause you to lose control of your
vehicle. With overdrive, as you encounter a hill your vehicle automatically
accelerates or downshifts, which can cause loss of traction.
Don't be overconfident with four-wheel drive. Four-wheel drive helps you get
going quicker but it won't help you stop any faster.

•
•
•
•
•
•
•

Don't pump anti-lock brakes. The right way is to "stomp and steer."
Know your vehicle. Look at the Owners Manual if uncertain about some
features.
Adjust to Road Conditions. The faster your vehicle is going, the more distance it
will take to turn, slow, or stop.
Slow down at the first sign of rain, snow, or sleet. When the road is slippery, the
vehicle's tires do not grip as well as they do on a dry road.
Allow extra time. Give yourself extra time to reach your destination when roads
may be slick. Consider delaying your trip.
Drive with your headlights on.
If at all possible, do not drive when the roads are icy.

Attachment F
Health and Safety Plan Quiz

HASP Quiz
Name

Date

Employer

Job#

1.

What tasks will you be performing?

2.

Who is the ENSR Project Manager?
Site Safety Officer?
Port Authority Project Manager?

3.

Who are the subcontractors on this site?

4.

Where is the emergency medical facility?

5.

What chemical hazards are present on this site?

6.

What physical hazards are present on this site?

7.

What minimum PPE is required?
a.

b.

c.

d.

e.

f.

8.

How would you respond to an incident / accident?

9.

Which tool / document could best help you do your SPSA?

10.

What should you do if you suspect a task may be unsafe?

Attachment G
Journey Management Plan

Begin:
1101 Sw Klickitat Way
Seattle, WA 98134-1108, US
End:
8700 Dallas Ave S
Seattle, WA 98108-4855, US

Directions

Distance
Total Est. Time: 10 minutes Total Est. Distance: 4.06 miles

1:

Start out going EAST on SW KLICKITAT WAY toward KLICKITAT WAY
SW.

<0.1 miles

2:

Turn RIGHT onto KLICKITAT WAY SW.

<0.1 miles

3:

Turn SLIGHT RIGHT onto SW SPOKANE ST.

0.1 miles

4:

Turn SLIGHT RIGHT onto DUWAMISH AVE S.

0.1 miles

5:

Turn RIGHT onto E MARGINAL WAY S.

2.8 miles

6:

Turn RIGHT onto 16TH AVE S.

0.4 miles

7:

Turn LEFT onto DALLAS AVE S.

0.1 miles

8:

End at 8700 Dallas Ave S
Seattle, WA 98108-4855, US
Total Est. Time: 10 minutes Total Est. Distance: 4.06 miles

Route to Site

ATTACHMENT H
Job Safety Analysis
-

Groundwater Monitoring
Driving

JOB SAFETY ANALYSIS
Groundwater Monitoring
JSA Type:

SAR Operations

Co: ENSR Corp

Transport

Office

Dept: 0086

Construction
Div:

Work Type: Groundwater Monitoring

2 Perform
Orientation

SPSA;

Air Purifying Respirator
Welding/Pipe Clothing
Welding Mask/Goggles
Life Vest

Position/Title
Project Geologist
Project Manager

n Job Steps
1 Mobilizing/Demobilizing
equipment/supplies at each location

Site

Safety

Org Unit:

Revised

Date: 11/12/07
Loc: Seattle

Work Activity:

Personal Protective Equipment (PPE):
Goggles
Hearing Protection
Face Shields
Hard Hat
Safety Glasses
Safety Shoes
Lifeline/Body Harness
Supplied Respirator
Development Team
Scott Zorn
Art Cowburn

New

Gloves ___Nitrile____________
Other ___Safety Vest________
Other ____________________

Reviewed By
Don Lance
Jamie Stevens

o Potential Hazard

Position/Title
Project Manager
Seattle EHS Coordinator

Date
5/30/06

p Critical Actions

Traffic

• Visually inspect vehicle before driving (tires, lights, etc).
Adjust mirrors (views for left, right and rear).
• Fasten seatbelts before engaging vehicle.
• Cell phone usage is prohibited while driving a vehicle.
Obey posted speed limits and traffic laws.
• Place traffic cones behind vehicles as needed to alert
vehicular traffic. When possible, park sampling vehicle
facing into traffic for protection.
• Remove keys from ignition and engage parking brake
when out of the vehicle.

NLIs, Near Misses

• Perform Safe Performance Self Assessment. Assess
potential Hazards. Analyze how to reduce risk. Act to
ensure sampling is performed safely.
• Site safety officer conducts tailgate safety meeting by
reviewing Health and Safety Plan [HASP], Vehicle Safety,
Job Safety Analysis [JSA], Evacuation Plan.
• Make site-specific changes to JSA, as necessary.
• Sign compliance agreement to comply with HASP/JSA.
• Identify nearest hospital, location of health and safety
equipment (first aid kit/eye/fire extinguisher).

JSA-1

3 Personal health and safety

Heat stress and Heat stroke

• Drink plenty of fluids and have plenty of fluids available
(water and sports drinks are recommended; coffee and
soda may actually cause further dehydration).
• Wear loose, non-restrictive clothing and hat/cap.
• Stay in shade as much as possible to keep cool (use
vehicle and air-conditioning if necessary).
• Use sunscreen to prevent sunburn and lip balm to prevent
chapped lips.
• Be aware of faintness, dizziness, unconsciousness,
paleness, and profuse sweating in Site personnel (contact
PM or if severe, contact emergency personnel).
• Redness to the face, high body temperature, and lack of
sweating may indicate heat stroke (contact emergency
personnel immediately).

4 Access
covers

wells/well

Strain/sprains from opening well
covers/heavy
lifting/hand
tools;
Puncture hazards from hidden boards
with nails or hidden nails on the
ground; biological

• Use proper lifting posture when opening/closing all well
covers.
• Wear leather gloves and safety glasses when opening
and closing well covers and caps, tapping bolts.
• Check for poisonous spiders, insects, etc.
• Stand upwind of well when removing cover.
• Ensure well is securely closed after sampling.

5 Calibrate and check over all
equipment
6 Measuring water levels

Equipment malfunction, inaccurate
data recovery
Dermal contact and inhalation of
potential constituents

• Calibrate water level/ water quality meter(s) and check
over to ensure they are working properly.

7 Well purge and sample

Pinch points; Cross-contamination of
wells; Spills/leaks/slips/trips; Chemical
exposure

• Keep hands clear of well opening when inserting bailer or
pump tubing.
• Replace peristaltic pump silicon and polyethylene tubing
with new at each well location.
• Inspect the integrity of liquid containers prior to and during
use.
• Carefully pour liquids when transferring between
containers.
• Avoid spills when filling sample bottles, and handle with
care to avoid breakage.
• Ensure bottles are labeled accurately.
• Maintain good housekeeping. Have trash bag at Site and
clean as work is conducted.

8 Place samples in cooler with ice
and padding materials

Bottle breakage, back strain

• Wear proper PPE and pack bottles carefully (bubble wrap
bags are helpful).
• Ensure cooler is thoroughly iced to maintain samples at
proper temperature (4 degrees Celsius).

9 Load Equipment and supplies into
vehicle

Back injury, equipment damage

• Use proper lifting techniques when loading/lifting coolers
and equipment into vehicle.
• Ensure equipment and supplies are loaded correctly and
do not shift during driving.

10 Site cleanup

Debris or equipment left on-Site or
unsecured can cause tripping hazard

• Make careful visual sweep of Site.
• Check for tools, debris or dirt left on-Site.
• Remove free standing water by sweeping or with
absorbent material.

monitoring

• Perform careful triple-rinse decontamination of sounder or
interface meter.
• Wear Nitrile gloves when handling water. Be careful not to
splash or spill large amounts of water on clothing or on
the Site.

JSA-2

JOB SAFETY ANALYSIS
Driving

JSA Type:

SAR Operations

Co: ENSR

Dept: 0086

Transport

Office

Div: Haz Waste

Work Type: Environmental

Construction
Org Unit:

New

Revised

Date: 2/13/2006
Loc:

Work Activity: Driving – Personal, Rental, or Company Vehicles

Personal Protective Equipment (PPE):
Other – Comfortable clothing, sunglasses (if appropriate), snacks, water, first aid kit, blanket, jumper cables, flash light, flares/warning devices.
Prepared By
Michael Lam

Position/Title
Project Manager

Reviewed By

Position/Title
Regional H&S Manager

Date
2-22-06

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to
starting work including, but not limited to, permitting, access agreements, and notification to required contacts (e.g. site managers, inspectors,
clients, subcontractors, etc.). A tailgate safety meeting must be performed and documented at the beginning of each work day. Safe Performance
Self Assessment (SPSA) procedures must be used throughout the project. Weather conditions (heat, cold, rain, lightning) must also be considered.
n Job Steps
o Potential Hazard
p Critical Actions
PRE-TRIP – Review JMP,
Review likely and worst potential
Identify the hazards (weather, night driving, traffic, etc) Assess the
SPSA Card, traffic and
outcomes of vehicle operation
potential hazards, analyze how to reduce the risk, act to ensure safe
weather conditions,
(breakdown, collision, weather,
operation of the vehicle, allow time for safe travel, and for longer trips,
injury, or death)
plan breaks outside of gasoline stops.
Complete vehicle pre-trip
Lifting hazards, flat tire, impaired
Check vehicle contains appropriate safety/emergency supplies (snacks,
inspection
vision, collision, slippery surfaces,
water, first aid kit, blanket, jumper cables, flash light, flares/warning
back or body strain, blind spots,
devices, bottled water, tool kit, and additional equipment as needed for
inability to signal, streaking
climate/terrain).
windshield.
Check tires, horn, turn signals, head and rear lights, defroster, windshield,
windshield wipers, under vehicle.
Adjust seat, mirrors, steering wheel.
Fasten seat belts
Increased risk if serious injury or
Assure everyone has their seat belt fastened and that all seat belts are in
death in an accident if improper or
good condition.
no seat belt use.
Lock Doors
Ejection from vehicle in accident or
Lock all doors to vehicle.
unwanted vehicle intrusion.
Pull out of parking space
Collision, injury or death to
Check mirrors, over shoulder, (behind vehicle prior to backing), get out
occupants or other parties, vehicle
of vehicle or use spotter if necessary, and signal if parallel parked.
damage.
DURING TRIP
Keep your eyes moving
Collision, injury or death to
Move eyes at least every two seconds, scan major and minor intersections
occupants or other parties, vehicle
before entry (left-right-left), check mirrors when slowing or stopping,
damage.
scan mirrors frequently (one every 5-8 sec), avoid staring while
evaluating road conditions, maintain adequate spacing between your
vehicle and the one in front of you (4 sec, about one car length for every
10 mph, double that in poor driving conditions), watch for ice- slow down
before hitting ice, keep foot off of the brake
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Aim high in steering

Collision, injury or death to
occupants or other parties, vehicle
damage.

Leave yourself an out

Collision, injury or death to
occupants or other parties, vehicle
damage.

Get the big picture

Collision, injury or death to
occupants or other parties, vehicle
damage.
Collision, injury or death to
occupants or other parties, vehicle
damage.

Make sure they see you

Backing up

Collision, injury or death to
occupants or other parties, vehicle
damage.

Pay attention to driving at all
times

Collision, injury or death to
occupants or other parties, vehicle
damage.

Parking

Collision, injury or death to
occupants or other parties, vehicle
damage.
Collision, injury or death to
occupants or other parties, vehicle
damage.

Large Trucks, vans – large
blind spots

Post-trip report

Conditions may worsen leading to
mechanical failure or collision,
injury or death to occupants or other
parties, vehicle damage.

Maintain 15 sec eye lead time (1 ½ blocks in city traffic, ¼ mile in
highway traffic), assess condition of traffic lights (fresh or stale), assess
information from distant objects, adjust eye lead to speed, watch for ice,
accidents, disabled vehicles, slow-downs, objects in roadway.
Maintain safety cushion around vehicle (front, sides, rear), adjust vehicle
space and speed to avoid unsafe intrusion by other drivers, at signal
controlled intersections- stop 10ft behind crosswalk/other vehicles, at stop
sign controlled intersections- approach stop sign cautiously and ascertain
if cross traffic has to stop- stop at or just behind the crosswalk/ limit line.
When stopped, allow vehicle in front to move for three seconds before
accelerating, Observe approaching merge areas and choose lane of least
resistance. Cede right of way and allow other vehicles to merge, change
lanes, make turns, etc. watch for ice on road.
Avoid being unnecessarily boxed in. Avoid sudden acceleration and
deceleration. Maintain minimum 4 sec following distance, adjust speed to
traffic conditions, scan immediate and adjacent lanes before merging.
Seek eye contact with other drivers, cover or use horn when conditions
warrant. Before changing lanes signal well in advance, check mirrors and
over shoulder, and allow adequate space before changing lanes. Break
early to activate break lights, stay out of blind spots, gently sound horn or
flash lights if unsure other driver sees you. Turn on headlamps in high
traffic areas, at dusk, and in inclement areas. Do not over drive what you
can see with your headlights. Increase the distance between you and the
vehicle in front of you at night.
Make all backing maneuvers slowly and cautiously. Check mirrors and
over shoulders), get out of vehicle or use spotter if necessary. When
parking look for pull-through parking to avoid backing and spots away
from high vehicle and foot traffic.
Always focus on driving. Stop driving if you become distracted or are
tired or fatigued. Refrain from conducting involved or emotional
discussions while driving – end the conversation or pull over to the side
of the road if it becomes difficult to concentrate on driving while
conversing with your passengers. NO CELL PHONE USE BY DRIVER.
Park away from other cars. Back into parking spot when possible and
safe. Maintain cushion of safety from fixed objects. Set parking break.
Very difficult to see out of rear and side of vehicles due to lack of side
windows, length of vehicle, or cab. Set side view mirrors appropriately to
see just beyond where your vehicle is visible. Walk around vehicle, use
spotter, and drive slowly as necessary in tight clearances. Turning radius
is increased – allow a greater distance on the inside of the turn. Look at
mirrors and turn head as necessary.
Report vehicle damage or problems immediately to company
representative or rental car agency.
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Soil Boring, Soil Sampling, and Well Installation
JSA Type:

SAR Operations

Co: ENSR | AECOM
Redmond

Transport
Dept: ISC

Office

Construction

Div: PRP

Work Type: Invasive

New

Revised

Date: 03/22/06

Org Unit:

Loc:

Alameda,

Work Activity: Auger Soil Boring, Soil Sampling, and Well Construction

Personal Protective Equipment (PPE):
Goggles
Hearing Protection
Face Shields
Hard Hat
Safety Glasses
Safety Shoes
Lifeline/Body Harness
Supplied Respirator
Development Team
Position/Title

Air Purifying Respirator
Welding/Pipe Clothing
Welding Mask/Goggles
Life Vest
Reviewed By

Position/Title

Date

Forrest McFarland

Jamie Stevens

EHS Coordinator

11/12/07

Project Geologist

Gloves _Leather / Nitrile_______
Other ____________________
Other ____________________

n Job Steps

o Potential Hazard

p Critical Actions

Mobilize with proper
equipment/supplies for drilling

Vehicle Accident. Lifting hazard.
Delay or improper performance of
work due to improper equipment
onsite

Visually clear proposed boring
locations

Overhead and underground
utilities, property damage, site
owner inconvenience.

Cut concrete surface material
for boring

Back strain, exposure to chemical
hazards, hitting an underground
utility, repetitive motion strain.
Heat or cold, eye injury, noise
exposure, chemical hazards,
hitting utility, slip-trip-fall,
equipment failure Exposure to
public, traffic hazard,; trauma from
drilling equipment. Exhaustion.

Follow driving JSA above. . Employ safe lifting procedures.
Make sure subcontractors are aware of their
responsibilities for labor, equipment and supplies. Review
HASP and permits conditions and gather necessary PPE.
Do a JMP.
Review proposed boring locations against available
construction drawings and know utilities. Mark out the
proposed borings and call into USA-North. If necessary use
private locating services. Cone off work area.
Conduct a site utility locate as describe above in Section
5.2.
Don necessary PPE, Use proper lifting techniques, and
tools. Keep area clear and watch for water / mud runoff.

Supervise drilling of soil boring

Monitor for combustible vapors
in workspace and borehole due
to NAPL contaminated soils

Inhalation hazards to respiratory
system, vapor combustion or
explosion.

Collect Samples

Hand injury from cutting,
crushing, tool or glass breakage.
Contaminant exposure to skin.
Hit co-worker / pedestrian
unloading casing, casing dropped
into well can pull appendage into
well, pinch hazard.

Use necessary PPE, air monitoring in accordance with
HASP, monitor drilling progress, Keep area clear of tripping
and slip hazards, perform routine inspection of equipment.
Have traffic plan for movement of waste material in high
traffic areas, use proper storage and containment/labeling,
Place cuttings in location away from traffic and other site
functions Stop for breaks, eat lunch, stay hydrated. Don’t
wear loose clothing; check emerg. Shutoff.
Maintain ambient air monitoring at borehole, if LEL levels
exceed 10%, stop work, inert borehole with dry ice or
compressed carbon dioxide,. Maintain <2% LEL in
breathing zone. Use respirator as needed.
Maintain tools, use tools properly, wear eye protection for
splash hazard, nitrile gloves for skin exposure. Close
sample jar carefully.
Slow down, be aware of overall site activity, work with
buddy to move casing. Proper lifting. Wear gloves when
assembling casing, and be sure casing is secured at auger
opening when joining sections.

Store cuttings

Exposure to chemical hazard.
Improper storage container.
Strain / sprain handling cuttings
and drums

Have proper storage containment and labeling available
onsite. Place material in isolated accessible area away
from traffic and other onsite functions. Use proper transport
tool, avoid lifting/ moving waste containers by hand.

Backfill borings or securely
cover for pending drilling

Improper grouting can lead to
future conduit for contaminant
migration. Back strain, trip
hazard, eye injury from splashing
or pressurized grout.
Struck by traffic, safety hazard left
onsite

Mix grout to agency specification and completely fill
borehole. Use proper lifting techniques and wear PPE.
Clear area of unnecessary equipment and supplies. Use
eye protection and nitrile gloves.

Construct well

Clean site

Wear traffic vest use buddy system, use proper lifting
techniques, clearly mark all debris or storage containers with
labels and caution tape, use barricades or cones, coordinate
waste removal with PM. Notify site contact, leave cones on
wet concrete, cover stockpiles securely.

JSA-5

CASCADE DRILLING

CONCRETE MIXING IN WHEEL
BARROW

JOB SAFETY ANALYSIS

Work Activity: Concrete Mixing In Wheel Barrow

New

Revised

Date: 6/15/07

Personal Protective Equipment (PPE): Minimum PPE is Level D including: safety glasses or goggles, hard hat, traffic vest/High vis shirt, steeltoed boots, hearing protection, and gloves (type dependent on job-specific requirements). Additional PPE may be required in the Health &
Safety Plan (HASP). Also refer to the HASP for required traffic control, air monitoring, and emergency procedures.
Development Team
Scott Campbell
Travis Barrow

Position/Title
Field Supervisor
Lead Driller

Reviewed By
Mike Thomas
Gary Swenson

Position/Title
Safety Manager
Field Supervisor

Date
2-1-06
6/15/07

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are
completed prior to starting work including, but not limited to, permitting, access agreements, and notification to required
contacts (e.g. site managers, inspectors, clients, subcontractors, etc.). Additionally, a tailgate safety meeting must be
performed and documented at the beginning of each work day. . Remind all participants of right and responsibility to
use STOP WORK AUTHORITY. Management of change (MOC) is a critical part of preventing accidents. Please know
how to recognize and conduct MOC assessments. Consult the JSA Management of Change – Operations for more
information.

n Job Steps

1.Adding
dry
concrete
to
wheel barrow

o Potential Hazard

Dust from concrete

Back strain

Pinch point

2.
Mixing
concrete

Hitting others
Finger Injury

p Critical Actions

Perform SPSA before each step
SEE UNLOAD TOOLING JSA
• Avoid breathing dust, position yourself upwind. If necessary use
fans. Use of dust masks are at the discretion of the workers.
CT4
• Add water first
• Use correct lifting tech. Bend knees, back straight, and head up as
much as possible
CT4
• Do not twist and lift
• Watch hand placement when ripping bags
CT2
• Do not use open blade knifes
• Wear work gloves over nitrile
• Clear area, set up exclusion zone
CT2
• Communicate with all in area
•

3.
Dumping Leg injury
barrow

•
•

4.Clean -up

•
•
•
•

Flying debris

Keep fingers out from between shovel handle and wheel barrow
CT2
Keep load even
Inspect wheel barrows legs for stability
CT2
Clean out all concrete
CT7
Stow securely
Wear proper eye protection
If you use a hammer to clean out, watch your line of fire
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CASCADE DRILLING

JOB SAFETY ANALYSIS

Site Walk and Set-Up

REVISED :6/21/07

Site Walk and Set-Up

Personal Protective Equipment (PPE): Minimum PPE is Level D including: safety glasses or goggles, hard hat, traffic vest/High Vis Shirt, steel-toed
boots, and gloves (type dependent on job-specific requirements) Additional PPE may be required in the Health & Safety Plan (HASP). Also refer to
the HASP for required traffic control, air monitoring, and emergency procedures.
Development Team
Position/Title
Reviewed By
Mike Thomas, CSP
Regional Safety Manager
Kurt Magee
11/17/05
Shannon Magers
Operations Manager
Gary Swenson
8/10/06
Scott Campbell
Field Supervisor
Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting work
including, but not limited to, permitting, access agreements, and notification to required contacts (e.g. site managers, inspectors, clients, subcontractors,
etc.). Additionally, a tailgate safety meeting must be performed and documented at the beginning of each work day. Remind all participants
of their rights and responsibility to use STOP WORK AUTHORITY. . Management of change (MOC) is a critical part of
preventing accidents. Please know how to recognize and conduct MOC assessments. Consult the JSA Management of Change –
Operations for more information.
n Job Steps

o Potential Hazard

p Critical Actions
Perform SPSA before each step
• Wear proper PPE to include hard hat, safety glasses, traffic vest, steel toed shoes at all times
while on site
CT2
• Make sure the primary contractor has notified the station attendant
• Wear gloves and hearing protection when necessary
• Conduct tailgate safety meeting and review this JSA
• Confirm that vehicle pre-trip inspections (DVIR’s) have been conducted. If they have not,
conduct the inspection and note any deficiencies.
• Watch for vehicles when out of the exclusion zone
• Set up exclusion using snow fence or delineator posts, cones & caution tape.
• Set up large enough exclusion zone for the type of work being done
• Survey area for uneven surfaces and other tripping hazards
CT2
• Keep work area free of excess material and debris
• Remove all trip hazards by keeping materials/objects organized and out of walkways
• Keep work surfaces dry when possible
Stay aware of footing and do not run
• If available, review utility maps and as-builts
CT10
• Visual survey for trenches and cuts in asphalt, electrical boxes, water and gas meter
locations, and manhole covers
• Manhole covers – Open to investigate size, depth, and direction (watch finger placement)
• Check utility ground markings (USA, Dig Alert) If not there, do not break ground!
• Set up exclusion zone using cones or delineators and caution tape
CT2
• Make sure you are wearing all PPE to include hard hat and high visibility vest/Shirt
•

1. Site Walk
and
Set-up

Vehicle traffic
(These hazards will
be present in all
phases of the job
and all precautions
will apply for the
entire job.)

Slips, Trips & Falls

Underground
utilities

Struck by vehicles
while opening
manhole cover
Pinched fingers
from lifting
Back Injury
Overhead utilities
and obstructions

Wear work gloves
CT2
Use the proper tool such as a pry bar to lift manhole cover
Keep hands away from pinch points
If working with co-worker communicate your steps(be on the same page)
Use proper tools and lifting techniques
CT2
• Check overhead locations for cables, wires, canopies & other overhead obstructions
Check with client if there is a protocols for drilling distance to canopy
CT7
• Keep mast a minimum of 15 ft from overhead power lines
(20 ft. if 230, 285 kv / 25 ft. if 345 kv / 35 ft if 500 kv)
Check with utility company if in doubt
• Do not move rig with must up
•
•
•
•
•
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• Use a spotter

Noise
• Fire/
Explosions

• Fuel spills
Insect bites,
animals, snakes &
vegetation
Truck Movement or
Rollover

2.Vehicle backing

Striking people or
fixed objects

3.Equipment Setup

Equipment breaking
during set-up
and/or operations &
striking people

Back Injuries

• Wear hearing protection during use of drill rig
CT7
• As site conditions/activities warrant or if required by the property owner/operator, establish Hot
Work Permit including air monitoring using direct-reading, real-time instruments such as LEL/O2
meter. (Primary contractor supplies fire permit, fire watch, PID, and LEL meter, and monitoring.)
CT9
• Ensure type ABC, 20-lb, fully charged fire extinguisher is within 25’ of rig
• Establish designated smoking area off-site
• Identify emergency shut-off switch on rig and at active locations
• Stop all activities during any emergency or abnormal condition
• Call 911, notify client, and CDI management if spill is over 1 gallon
• Inspect work areas when arriving at site to identify bio-hazards
CT9
• Use insect repellant as necessary
• Stay alert and safe distance away from biological hazards
• Wear appropriate PPE including leather gloves, long pants, and shirts with at least short
sleeves. Snake chaps should be used only if probability of encountering.
• Set emergency brake
CT 3 & 10
• Chock wheels at all times- Rigs and trucks must be chocked as soon as the driver leaves the
cab.
• Do not move vehicle with mast up
• Level rig with hydraulic jacks
• Approach hills at a 90 degrees angle (right angle)
• Where unstable soil exists, the soil should be assessed by a qualified professional engineer
or geologist to ensure safe conditions with implementation of design control measures prior to
start of work (If you don’t know, don’t go.)
• Drill rigs and support trucks should be equipped with back up alarms or use horn while
backing
CT10
• Avoid backing if possible. Plan your departure on arrival.
• Inspect area to be backed into – check low and high
• Use a spotter – backing objective location, signal to be used, where the spotter will stand,
and to agree on hand signals to be used before proceeding.
• Spotter should stop the vehicle if anyone enters or approaches the backing area
• Driver must STOP the vehicle if he looses site of the spotter
• If no spotter is available - inspect area, vehicles larger than a pick-up truck must use cones,
delineator post, or snow fencing to mark the area to be backed into
• Qualified Driller must inspect drill rig, cables, wire rope clips, rod, slings, ropes for wear,
fraying, oils and moisture prior to use. Do not use if faulty. Use Daily Drill Rig Safety
Inspection form.
CT6
• Inspect cathead for rust and rope grooves prior to use. Do not use if faulty.
• Drill rig safety inspection completed to include inspection of wire ropes and clips attached per
manufacturer’s specifications
• Inspect hand tools while unloading and prior to each use. – Visually inspect hammers and
mallets to make sure the head is secure and the shaft is not cracked or gouged. Visually
inspect hammer head for mushrooming. Visually inspect mallets to make sure they have a
wrist strap and they are in good condition. Replace if needed.
• Use good lifting techniques as defined in JSA for Proper Lifting Practices including using the
buddy system for objects over 50 pounds and awkward items
CT2
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CASCADE DRILLING

JOB SAFETY ANALYSIS

Support Truck Demobilizations
New

Support Truck Demobilizations

Revised

Date: 6/15/07

Personal Protective Equipment (PPE): Minimum PPE is Level D including: safety glasses or goggles, hard hat, High visibility shirt, traffic vest,
steel-toed boots, hearing protection, and gloves (type dependent on job-specific requirements) Additional PPE may be required in the Health &
Safety Plan (HASP). Also refer to the HASP for required traffic control, air monitoring, and emergency procedures.
Development Team
Position/Title
Reviewed By
Position/Title
Date
Mike Thomas, CSP
Regional Safety Manager
Kurt Magee
Operations Manager
11/20/05
Shannon Magers
Field Supervisor
Gary Swenson
Field Supervisor
8/10/06
Scott Campbell
Operations Manager
Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting
work including, but not limited to, permitting, access agreements, and notification to required contacts (e.g. site managers, inspectors, clients,
subcontractors, etc.). Additionally, a tailgate safety meeting must be performed and documented at the beginning of each work day. Remind all
participants of their rights and responsibility to use STOP WORK AUTHORITY. . Management of change
(MOC) is a critical part of preventing accidents. Please know how to recognize and conduct MOC assessments. Consult the JSA
Management of Change – Operations for more information.
n Job Steps

1.
2.

Prepare
truck
for
return
to
shop

o Potential Hazard

Equipment
off
truck
creating
hazards

p Critical Actions

•
falling o
and o
o

road

o
o
o

3. Return to
office

Materials falling off
truck

•

Vehicle accident

•

•

•
•
•

Perform SPSA before each step
Secure all plastic, empty bags, and other trash
CT4
Distribute load evenly on truck bed
Secure heavy equipment such as water tank, dump hopper, and welder
with ratchet straps to insure the load does not shift during transit
Install all gates and secure latches
Make sure all augers are secured in racks. Make sure pins are in place
and use safety clips on vertical pins that have holes
Perform walk around and check tires and lug nuts

Perform a pre-trip walk around to make sure everything is secure
CT7
Make sure all safety pins and other securing devices are in place
During Pre-trip walk around, check all tail lights
CT7
Drive safely and defensively using the Smith System
Maximum allowable speed limit is 55 mph
Do not talk on cell phone while driving

JSA-9

CASCADE DRILLING

Well Abandonment – Chip in Place

Job Safety Analysis

Work Activity: Well Abandonment – Chip in Place

New

Revised

Date: 6/18/07

Personal Protective Equipment (PPE): Minimum PPE is Level D including: safety glasses or goggles, hard hat, high visibility shirt, traffic vest, steeltoed boots, hearing protection, and gloves (type dependent on job-specific requirements) Additional PPE may be required in the Health & Safety
Plan (HASP). Also refer to the HASP for required traffic control, air monitoring, and emergency procedures.
Development Team
Position/Title
Reviewed By
Position/Title
Date
Mike Thomas, CSP
Regional Safety Manager
Brian Gose
WA Operations Manager
7/12/06
Elijah Floyd
Driller/Vac Truck Operator
Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting
work including, but not limited to, permitting, access agreements, and notification to required contacts (e.g. site managers, inspectors, clients,
subcontractors, etc.). Additionally, a tailgate safety meeting must be performed and documented at the beginning of each work day. Remind all
participants of right and responsibility to use STOP WORK AUTHORITY. . Management of change (MOC) is a critical part of preventing
accidents. Please know how to recognize and conduct MOC assessments. Consult the JSA Management of Change – Operations for
more information.
PROJECT MANAGER:
HEALTH & SAFETY DIRECTOR:
n Job Steps

1. Site set-up
2. Positioning
truck

o Potential Hazard

Overhead obstructions/
Power lines

p Critical Actions

• Perform SPSA before each step
See JSA for “Site Walk and Set-up”
• Double check area for obstructions beforehand
• Keep truck a minimum of 15 ft from overhead power lines

(20 ft. if 230, 285 kv / 25 ft. if 345 kv / 35 ft if 500 kv)

Check with utility company if in doubt
3. Unload tooling
4.Remove well
box w/jackhammer
5. Back fill with
bentonite chips

6. Cap hole with
concrete
7. Clean-up
8. Preparation for
return to office

Vehicle accident while
backing
Strain and sprains

•

Back strain

•

Create tripping hazard

Fill hole with bentonite chips to 2 ft. below surface
Add adequate amounts of water to hydrate adequately to prevent
future swelling of chips
See appropriate JSA for Concrete Mixing in Wheel Barrow or
Concrete Mixing in Mixing Machine
• Make careful visual sweep of site
• Check for tools, debris, or dirt left on-site
• Watch your step
• Perform a pre-trip walk around to make sure everything is secure
• Make sure all safety pins and other securing devices are in place
• Put all tools away where they will not fall off of truck
See appropriate JSA for demobilization (Drill Rig or Air Vac
Demobilization

Slips, trips & falls
Materials falling off truck

Use spotter while backing

Buddy system for awkward or heavy objects over 50 lbs.
Proper lifting techniques as listed above under “Back Strain”
See JSA for Jackhammer Use

•
•

Use proper lifting techniques lifting 50# bags.

•
•
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CASCADE DRILLING

JOB SAFETY ANALYSIS

Well Destruction Drill Outs
New

Well Destruction Drill Outs

Revised

Date: 06/18/07

Personal Protective Equipment (PPE): Minimum PPE is Level D including: safety glasses or goggles, hard hat, high visibility shirt, traffic vest,
steel-toed boots, hearing protection, and gloves (type dependent on job-specific requirements) Additional PPE may be required in the Health &
Safety Plan (HASP). Also refer to the HASP for required traffic control, air monitoring, and emergency procedures.
Development Team
Mike Thomas, CSP
Shannon Magers
Scott Campbell

Position/Title
Regional Safety Manager
Operations Manager
Field Supervisor

Reviewed By

Kurt Magee
Gary Swenson

Position/Title

Date

Operations Manager
Field Supervisor

11/18/05

8/11/06

Field staff must review job-specific work plan and coordinate with project manager to verify that all up-front logistics are completed prior to starting
work including, but not limited to, permitting, access agreements, and notification to required contacts (e.g. site managers, inspectors, clients,
subcontractors, etc.). Additionally, a tailgate safety meeting must be performed and documented at the beginning of each work day Remind all
participants of their rights and responsibility to use STOP WORK AUTHORITY. . Management of change
(MOC) is a critical part of preventing accidents. Please know how to recognize and conduct MOC assessments. Consult the JSA
Management of Change – Operations for more information.
n Job Steps

1. Set-up
2. Mast-up drill
rig
3. Unload tooling
4. Remove old
well box with
jack hammer
5.Drill out well and
back-fill

o Potential Hazard

p Critical Actions

•
•
•

Perform SPSA before each step
See JSA for “Site Walk and Set-up”
See JSA for Mast-Up Drill Rig

•

See JSA for Unloading Tools
Communicate with co-workers and make sure nobody is in the way
Make sure pedestrian traffic is not affected outside the control zone. If necessary widen exclusion zone
CT10

Flying concrete

•
•

Hitting underground
utilities
Pinch points

•

During set-up, consult with client to determine if they want first
five ft air-vacuumed (especially if enlarging hole)
CT10

•
•
•
•

Do not put finger in bolt hole
CT2
Use appropriate cut resistant gloves
Use appropriate tool such as bolt hole brush
Do not put hand between horseshoe and auger
Stay away from moving parts
Follow SOP for Inserting and Removing Auger Bolts (Driller shows
hands free signal to indicate hands are off the controls. Helper
shows hands free signal to indicate hands are clear of auger)
Shoveling cannot occur while someone has their hands in the
immediate area (12 inches) such as removing auger bolts.
Safety Glasses required at all times
CT7
Wear nitrile rubber gloves
CT7
Upgrade to OSHA Level C if necessary (organic vapor respirator)
Decon augers, see Decontamination Operation JSA
Wash hands before you eat or drink
Mix grout to specification and completely fill the hole (when using
chips, hydrate completely)
CT7
Wear proper PPE (glasses, gloves)
Do not lift and twist at the same time. Lift the mixer all the way out.
Point your toes in the direction you are turning.
CT4

•
•
•

Flying dirt/mud
Chemical or Hydrocarbon
exposure

Inadequate sealing of
hole
Back Strain from
removing Whirlybird

•
•
•
•
•
•
•
•
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mixer

•

Back strains

•
•

Slip, trips and falls

•
•

Wire rope clips releasing

•
•

7. Surface
completion

High pressure water or
steam
Cement exposure via skin
and inhalation

8. Clean-up

Slips, trips & falls

9. Preparation for
return to office

Materials falling off truck

6. Decon auger

If you are not tall enough to lift it all the way out before twisting, use
the buddy system.
Use buddy system for awkward or heavy (over 50 lbs.) objects
Use good lifting techniques
CT4
Good housekeeping
CT4
Watch for slippery surfaces such as grout on plastic
Drill rig safety inspection completed to include inspection of wire
ropes and clips attached per manufacturer’s specifications
CT7
See Decontamination Operation JSA

•
•
•

Wear proper PPE to include gloves and safety glass
Avoid breathing dust
CT7
If skin exposure does occur, wash asap
• Make careful visual sweep of site
CT4
• Check for tools, debris, or dirt left on-site
• Watch your step
• Perform a pre-trip walk around to make sure everything is secure
• Make sure all safety pins and other securing devices
CT7
• Put all tools away where they will not fall off of truck
See JSA’s for Drill Rig, Decon & Support Truck
Demobilization
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ATTACHMENT I
ENSR ENVIRONMENTAL HEALTH AND SAFETY POLICY
STANDARD OPERATING PROCEDURE 1.1

Attachment J
ENSR H&S SOP 11.5

Issue Date: June 2000 Environmental Drilling Operations Approval: Kevin M. Powers Director of
Health & Safety H&S SOP 11.5 – Environmental Drilling Operations Page 1 of 10 Issue Date: June 2000
H&S SOP No. 11.5

1.0 PURPOSE
This SOP is intended to prescribe procedures to help ensure safe operations during environmental site
investigations which involve the installation of groundwater monitoring wells and the collection of soil
boring samples.

2.0 DISCUSSION
ENSR and ENSR subcontractor personnel who work on or around drilling rigs may be injured while
performing tasks and using equipment unique to these operations. While ENSR employees do not
typically operate drilling equipment, they may work in close proximity to operating drilling equipment and
may be exposed to many of the same hazards as the drilling subcontractor. Therefore, ENSR employees
should be familiar with basic drilling safety to help prevent drilling-related accidents.
Familiarity with basic drilling safety is an essential component of all drilling projects. ENSR personnel
managing or supervising drilling projects are responsible to the client for accidents involving use of the
drilling rig and ENSR may be regulatory and legally liable for personal injuries or property damage as a
result of drilling related accidents.

3.0 APPLICATION
The following procedures apply to all ENSR projects that include mechanical drilling activities where
portable drilling rigs are used for soil boring advancement or groundwater monitoring well installation.

4.0 DEFINITIONS
Air Drilling - A method of rotary drilling that uses compressed air as its circulation medium to remove
cuttings from the well bore.
Bit - The cutting or boring element used in drilling wells. Most bits used in rotary drilling are roller-cone
bits. The bit consists of the cutting elements and the circulating element. The circulating element permits
the passage of drilling fluid and utilizes the hydraulic force of the fluid stream to improve drilling rates.
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Casing - Steel pipe placed in a well as drilling progresses to prevent the wall of the hole from caving in
during drilling and after installation.
Cathead - A spool shaped attachment on a winch around which rope for hoisting and pulling is wound.
Cuttings - The fragments of rock dislodged by the bit and brought to the surface in the drilling mud.
Derrick - The large load-bearing framework, usually of bolted or welded metal construction, which
supports the drilling mechanism. Because the standard derrick must be assembled piece by piece, it has
largely been replaced by the mast, which can be lowered and raised without disassembly.
Drill Pipe - The heavy, seamless tubing used to rotate the bit and circulate the drilling fluid. Joints of drill
pipe 30 ft long are coupled together by means of tool joints.
Drill Stem - All members in the assembly used for drilling by the rotary method from the swivel to the bit,
including the kelly, drill pipe and tool joints, drill collars, stabilizers, and various subsequent items.
Driller - The employee directly in charge of a drilling rig and crew. His main duty is operation of the drilling
rig and hoisting equipment, but he is also responsible for the downhole condition of the well, operation of
downhole tools, and pipe measurements.
Drilling Fluid - Circulating fluid, one function of which is to force cuttings out of the wellbore and to the
surface. While a mixture of clay, water, and other chemical additives is the most common drilling fluid,
wells can also be drilled using air, gas, or water as the drilling fluid.
Grouting - To fill the annulus between the casing and hole with a liquid slurry of grout (cement) and water
to support the casing and prevent fluid migration between permeable zones.
Mast - A portable derrick capable of being erected as a unit, as distinguished from a standard derrick,
which cannot be raised to a working position as a unit.

Mud - The liquid circulated through the well bore during rotary drilling and workover operations. It
functions to bring cuttings to the surface, to cool and lubricate the bit and drill stem, to protect against
blowouts by holding back subsurface pressures and to deposit a mud cake on the wall of the bore hole to
prevent loss of fluids to the formation. the mud used in modern drilling operations is a complex, threephase mixture of liquids, reactive solids, and inert solids. the liquid phase may be freshwater, diesel oil, or
crude oil and may contain one or more conditioners.
Rig - The mast, drawworks, and attendant surface equipment of a drilling unit.
Rotary Drilling - A drilling method in which a hole is drilled by a rotating bit to which a downward force is
applied. the bit is fastened to and rotated by the drill stem, which also provides a passageway through
which the drilling fluid is circulated. Additional joints of drill pipe and added as drilling progresses.
Well Bore (Bore Hole) - The hole drilled by the bit. A well bore may have casing in it or may be open
(i.e., uncased), or a portion of it may be cased and a portion of it may be open. Also called borehole or
hole.
Well Head - The equipment installed at the surface of the well bore. A well head includes such equipment
as the casing head and tubing head.
Wire Rope - A cable composed of steel wires twisted around a central core of hemp or other fiber to
create a rope of great strength and considerable flexibility. Wire rope is used as drilling line, coring line,
servicing line, winch line, and so on.

5.0 PROCEDURES
5.1 Underground Hazards
Prior to drilling, ENSR personnel will ensure that permission has been gained from the property owner to
access the property. In addition, the estimated location of utility installations, such as sewer, telephone,
fuel, electric, water, or any other underground installation that may be expected to be encountered during
drilling work, will be identified with the appropriate authority. Appropriate authorities include client
representatives, utility companies, nonprofit organizations (e.g., "Dig-Safe), and others.
Utility companies or owners of underground installations shall be contacted within established or
customary local response times, advised of the proposed work, and asked to establish the location of the
utility underground installations prior to the start of drilling. When utility companies or owners cannot
respond to a request to locate underground utility installations within 24 hours (unless a longer period is
required by state or local law), or cannot establish the exact location of these installations, geophysical
techniques, such as ground penetrating radar and/or magnetometery can be utilized to locate the
potential underground hazards.

5.2 Overhead Electrical Hazards
5.2.1 Power Lines
All overhead power lines and energized signs shall also be located. Drilling must not occur near these
areas unless precautions are taken to prevent contact. Under no circumstances is the drilling rig to be
moved with the mast raised and the drilling rig mast must maintain at least 10 ft of clearance with all
energized power lines. Power lines may be deenergized in order to raise the mast within the 10 foot
clearance distance. Contact the client or the utility company to assure that each power line in question is
deenergized prior to raising the mast within the 10 foot clearance minimum.

5.2.2 Lightning
Because of the high potential for lightning strike on the mast of a drilling rig, drilling must cease when
thunder and lightning storms approach and workers should take shelter away from the rig. If possible,
the mast should be lowered prior to the advancement of thunder and lightning storms.

5.3 Setting Up and Blocking the Drilling Rig
The stability of the drilling rig is critical to assure safe drilling operations. Whenever possible, try to choose
a dry, level and reasonably smooth drilling site. Make sure the rig's emergency brake is engaged and that
the wheels which will remain on the ground are chocked.
Blocking the rig will help to provide a more stable drilling structure by distributing the weight of the rig
evenly. If the rig is equipped with jacks or outriggers, they will be extended from the rig to the ground,
raising the rig partially or entirely off the ground. Proper blocking of the rig will prevent differential settling
which could result in the rig toppling sideways. Blocks should be placed between the jack swivel and the
ground to provide more support area under the pad.

5.4 Operation of the Drilling Rig
ENSR employees must never operate a contractor's drilling rig. Only employees of the drilling contractor
should operate the drilling rig or handle equipment associated with drilling operations, including augers,
drive rods, ropes and cables.
All drilling rigs with must be equipped with an operational emergency stop device. Drillers and geologists
must be aware of the location and operation of this device, and the device must be tested prior to job
initiation and periodically thereafter. The driller and helper will not simultaneously handle augers unless
there is a person standing by to activate the emergency stop.
The driller should never leave the controls of the drilling rig while the tools are rotating unless all
personnel are clear of rotating equipment.

5.5 Precautions During Drilling
All personnel who will work in the vicinity of the drilling rig should secure all loose clothing to prevent them
from becoming caught in the drilling mechanism, particularly the cathead.
ENSR employees should not remain near the drilling rig longer than necessary. Only staff necessary to
run the rig will remain in its proximity, except during essential sampling and other activities.
A remote sampling device must be used to sample drill cuttings if the tools are rotating. Personnel will not
reach into or near the bore hole or the rotating equipment, unless the drilling rig has been shut down. For
the same reasons, a long handled shovel or other similar device should be used to clear the drill cuttings
away from the bore hole and from rotating tools. Hands and/or feet should not be used for this purpose.

5.6 Work on the Mast
Workers shall not climb the mast to effect repairs if the mast can be lowered and the repair can be made.
If the mast cannot be lowered to effect repairs, workers may utilize a ladder or may climb the most if fall
protection, such as a safety belt and attached lanyard, is available.
Fall protection devices, in the form of a safety belt or harness and lanyard, will be used where workers
are 10 ft or greater in height. Lifelines and lanyards should be a minimum of ½ inch nylon, ¾ inch manila,
or equivalent, and should have nominal breaking strength of 5,400 pounds. Safety belt lanyards should
have a maximum length to provide for a fall of no more than 6 ft.
No one should climb the mast to effect repairs while the drilling rig is operating.

5.7 Wire Rope Safety
Worn or misused wire rope is one of the most potentially dangerous pieces of equipment on the drilling
rig. When a wire rope breaks, it is typically under significant tension and therefore has a tendency to snap
back, like a rubber band.
Be constantly aware of the condition of wire rope which is used to hoist drill pipe or other heavy object.
Wire rope used for such purposes which has begun to fray or unravel, or which has a number of breaks in
the same strand, should be removed from service and replaced by the driller.
This also applies to hemp rope which is used to hoist the hammer during split spoon sampling.

5.8 Equipment Safety Inspections
All drilling rigs and related support equipment and vehicles shall be scheduled for a periodic safety
inspection. The inspections shall be the responsibility of the owner/operator of the equipment. The
inspections shall include, but are not limited to, all hydraulic lines and fittings for wear and damage, all
cable systems and pull ropes for damage and proper installation, exhaust systems, brake systems, drill
controls, etc.
The driller in charge shall inspect the rig on a regular basis covering all major systems as outlined above.
If potentially hazardous deficiencies are found during the inspections, the rig shall be shut down until the
deficiencies are corrected and potential hazards are eliminated.

5.9 General Housekeeping
• Items such as hand tools, rakes, shovels, etc. shall not be left lying on the ground to pose a trip
hazard.
• Excess pipe, augers, connections, etc., should be stored in a rack and not left lying around the rig.
• Remove and dispose of empty bags or other containers which have held drilling mud, cement or
other dust producing materials.
• To allow good visibility, all brush over 4 ft high in the vicinity of the drilling operation shall be cut.
• Site entry/exit pathways, as well as work areas in the exclusion zone and decontamination area,
shall be defined and kept clear and free of debris.
• Items such as pallets may be used as work platforms or walkways to provide better footing in wet
or muddy work areas.

5.10 Basic Personal Protective Equipment (PPE)
Certain personnel protective equipment (PPE) must be worn because of the physical hazards posed by
the drilling operation.
As a minimum, hard hats and steel-toed work boots must be worn at all times within the shadow of the
mast of the drilling rig. Safety glasses with side shields should be worn within the vicinity of the drilling rig
during its operation, particularly during air-drilling.
Hearing protection devices such as ear plugs, ear muffs, or plugs and muff combinations shall be worn as
required when the noise exposure is 85 dB(A) or greater over an 8-hour work day. Although noise levels
vary with the type of drilling equipment utilized, potentially hazardous noise levels are likely to be
generated during split spoon sampling and air drilling. Typically, speech at normal conversational levels
becomes difficult at 3 to 5 ft when noise levels are in excess of 85 dB(A).
Be aware of client personal protective equipment requirements for contractors.
All protective equipment shall be provided by respective employer(s).

5.11 Split-Spoon Sampling
• Split-spoon soil sampling requires that an impact hammer connected to a pull rope, which is wound
around a cathead pulley, be used to drive the split-spoon sampler into the hole to collect soil
samples at various depths. The pull rope is manually pulled and released to lift and drop the
hammer, driving the sampler into the soil. The following precautions shall be adhered to during
split spoon sampling:
• Workers who operate the driving hammer shall be thoroughly trained in the proper use of the
impact hammer. Only drillers who are thoroughly trained and experienced shall operate the pull
rope to drive down and pull up the sampling device.
• No one shall bend down or stand directly below the hammer while sample driving or removing is in
process.

• If the sample rod must be kept straight and steady, a mechanical holding device shall be attached
to the drilling rig to support the sampling rod and drive the hammer.
• Before each use, the pull rope shall be inspected for wear; the knot securing the rope to the
hammer will be checked to verify that it is securely tied.
• Pull ropes shall be replaced if the inspection reveals signs of severe wear such as fraying, etc.
• Before each use, the driller, along with his helper, shall inspect the sample rod for cracks and other
signs of severe wear.
• Rods shall be replaced and shall not be used if they are found to be cracked or otherwise
damaged.
• The hammer shall be inspected before each use. Particular attention shall be given to welded
areas (i.e., the handle used to attach the pull rope).

5.12 Special Precautions for Drilling in Landfills
In addition to the usual physical hazards of drilling, personnel drilling in landfills may experience an
increased hazard from methane gas. Methane, a decomposition product of organic materials is a
flammable gas which may accumulate in the borehole or in the general work area.
To help reduce the hazards due to the presence of methane while drilling in landfills, the following
procedures should be implemented:
• The drilling rig should be diesel powered and equipped with a spark-arresting muffler.
• All ignition sources shall be placed at least 75 ft from the bore hole and, if possible the rig should
be located upwind of the borehole.
• Methane concentrations should be monitored as continuously as possible using a Combustible Gas
Indicator (CGI). The meter should be kept on the rig.
• Extreme caution shall be used during drilling if gases are detected at 10% or greater of the lower
explosive limit (LEL) in the hole being drilled. Under such circumstances it may become
necessary to inert, ventilate or flood the bore hole with water during drilling to reduce the risk of
downhole explosions.
• A fire blanket should be kept adjacent to the rig to cover the borehole if a flare-up occurs.

5.13 Other Fire and Explosion Hazards
Flammable and/or combustible materials are typically present at drilling sites. These materials include
gasoline, diesel fuel, acetylene, polyethylene, wood and others. To help prevent these materials from
igniting, ENSR personnel should first and foremost ensure that all sources of ignition (e.g., matches,
lighters, etc.) have been identified and maintained at a safe distance from flammable and combustible
materials.
Smoking, open flames, or spark-producing equipment, are not permitted within 75 ft of drilling rigs, open
wells, gasoline-driven pumps, or fuel storage areas. Flammable liquids (includes empty/full cans) shall not
be stored or left within 75 ft of drilling rigs, pumps, grout plants, or other related machinery.
A fire extinguisher rated at least 2A:10B:C shall be located on, or within 20 ft, of any operating drilling rig.
Fire extinguishers should be periodically inspected and maintained in operating condition at all times.
Records shall be kept showing the date when the equipment was last inspected, tested, or refilled. When
refueling equipment, a fire extinguisher shall be located within 10 ft. Equipment engines shall be shut off
during fueling.

Containers used for fuel shall be bonded and grounded during dispensing to prevent the discharge of
static electricity. Safety fuel cans shall be returned to a designated safe storage area after fueling is
completed.

5.14 Special Precautions for Drilling in Contaminated Soils
As stated in ENSR C&E H&S SOP No. 3.1, "Health and Safety Plans", a health and safety plan (HASP)
will typically be required for activities involving subsurface investigations (e.g., drilling) in contaminated
soils. The HASP will include information on the toxic and hazardous materials likely to be present and will
provide specific procedures for:
• The use of chemical protective clothing
• The use of respiratory protection
• Air monitoring for toxic and flammable atmospheres
• Decontamination of personnel and equipment
• Responding to emergencies.
Refer to the HASP written for the activity for specific information regarding these procedures.

5.15 Lighting
Lighting around a drilling operation should be sufficient to provide illumination at all times of at least:
• An average of 5 foot candle (fc) power in the immediate drilling area, with no less than 3 fc power
at any point.
• A minimum of 3 fc power on all other walking and working surfaces (69).
(NOTE: The above are minimum recommendations. Many circumstances, including weather, may
warrant higher lighting values.)
Vehicle lights should not be used in lieu of rig lights to illuminate rig operations except in an emergency.
Lamps and reflectors should be cleaned frequently. Light beams should be directed toward the objects to
be illuminated and away from the eyes of the workmen. All light cords and plug-ins should be kept in good
condition.

5.16 Training
All personnel working in the proximity of an operating drilling rig and the support equipment required to
complete wells shall be thoroughly familiar with the operational hazards involved. Drilling supervisors
shall be responsible for ensuring that all subordinate workers receive proper training to limit the potential
for job-related injuries/illness.
5.17 Personal Hygiene Requirements
To help limit the potential for ingestion of contaminants, eating, drinking, chewing, or smoking is not
allowed within the shadow of the mast of the drilling rig or in any restricted zone. A break area shall be
established with a hand and face washing facility. Before eating, drinking, or smoking, all personnel shall
thoroughly wash their hands and face. Potable water and soap shall be supplied for this purpose.
Alcoholic beverages of any type shall not be consumed at any time during the drilling day.
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6.0 RESPONSIBILITIES
6.1 Site Manager
The ENSR Project Manager (PM) or Site Manager (SM) is responsible for:
• Assuring that all provisions specified in this SOP are followed by ENSR employees and by the
drilling subcontractor.
• Assuring that a HASP is developed for the project if it involves drilling in contaminated soils.
• Identifying any overhead and underground hazards prior to the start of drilling activities and, if
necessary, arranging to have electrical lines de-energized prior to the start of drilling.
• Assuring that ENSR personnel do not operate or handle the drilling subcontractor's equipment and
that they remain clear of the drilling rig when their presence is not necessary.
• Assuring that all required personal protective equipment, for example hard hats, steel-toed shoes,
and/or safety glasses are worn during the drilling operation.

6.2 Drilling Contractor
The drilling contractor is responsible for:
• Operating the drilling rig and handling all equipment associated with the drilling operation.
• Maintaining their drilling rig and equipment in accordance with standard industry practices
• Responding to the ENSR PM or SM's requests to correct deficiencies related to unsafe conditions
or practices in the workplace.

6.3 Employees
On-site ENSR employees are also responsible for:
• Complying with the provisions of this SOP.
• Notifying the ENSR PM or SM of any unsafe acts or conditions in the workplace.
• Notifying the PM or SM of any work-related injuries or illnesses they incur during work at the site.
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