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1.0 Introduction

The following Work Plan has been prepared by IT Corporation (IT) for the U.S. Army Corps
of Engineers (USACE), Omaha District, and concemns Rapid Response Contract No.
DACW45-90-D-9002 and Delivery Order No. 55.

The Work Plan addresses the removal and disposal of Fire Training Area No. 4, and the
treatment of the soils within the Lighter Amphibious Resupply Cargo (LARC) Area at the
Fort Story Military Reservation in Fort Story, Virginia. The project activities include the
following:

 Prepare the site for remedial activity by developing a support zone, a
contamination reduction zone (CRZ), and an exclusion zone

» Design and install a bermed equipment decontamination (decon) pad

» Remove and containerize Fire Training Pit (FTP) materials, including water,
concrete, and debris

« Excavate the contaminated soil surrounding the concrete pad of the FTP until an
action level of 50 ppm is met

» Transport the excavated soils to the LARC area for treatment
« Demolish the 42 foot square, concrete lined, FTP
¢ Remove the monitoring well at the edge of the FTP

« Install a recovery trench in the base of the FTP excavation of minimum
dimensions 42 foot square using gravel to backfill the excavated FTP area

» Dispose of offsite two piles of soil previously stockpiled adjacent to the LARC
area which are believed to contain F-listed solvents

» Design and install an in situ bioremediation program for the treatment of TPH
contaminated soils

» Bioremediate the soil within the LARC area to a level of less than 50 ppm

« Provide analysis of remediated soils to ensure cleanup levels

PT/3-93/SER/519029.WP 1



INTERNATIONAL TECHNOLOGY CORPORATION

e Backfill and regrade all excavations

» Retum the site to preremedial condition by removing all temporary structures
and returning all rental items

» Transport and dispose of concrete and liquid wastes from the FTP.

This project will be staffed with personnel from the IT Remediation Services office in
Pittsburgh, Pennsylvania.

PT/3-93/SER/519029.WP 2
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2.0 Scope of Work

The Scope of Work for the removal of Fire Training Area No. 4 at Fort Story, as outlined by
the USACE Scope of Services, pertains to the following activities:

» Site Assessment/Visit

e Advanced Sampling

» Plan Preparation

e Mobilization/Demobilization

« Site Preparation

e Remove FITP Water

e Remove FTP Debris

e Remove FTP Sludges

* Demolish FTP Concrete

e Remove Underlying Soils

¢ Install Recovery Trench

e Transport FTP Soils to LARC Area

» Backfill and Regrade All Excavations
» Dispose Previous Stockpiled Soils offsite
» Bioremediate Soils in the LARC Area
« Sampling and Analytical Testing
 Air Monitoring

 Site Teardown

» Transportation and Disposal

« Final Project Report.

2.1 Site Assessment/Visit

The Predelivery Order Site Visit took place on November 12, 1992 with USACE, Omaha
District; IT; and Fort Story personnel in attendance. The purpose of this visit was to view the
FTP, the conditions, the surrounding area, to establish volumes, to review regulatory concems,
to establish lines of communication, and to understand the Scope of Work.

A brief site history was discussed, and a rough Scope of Work and schedule were drafted for

the remediation of the site.
A subsequent site visit took place on January 12, 1993 with the USACE, IT, and several

potential subcontractors in attendance. The purpose of this second visit was to allow the
potential subcontractors to view the site conditions of the FTP and the LARC areas and to
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clarify the Scope of Work. The subcontractors were asked to provide quotes on the
remediation of the contaminated soils in the areas by either thermal treatment, bioremediation,
or offsite disposal. The proposed work for the LARC area was an increase in the scope of
work from that originally presented.

2.2 Technical Review

A technical review meeting took place at the USACE offices in Omaha, Nebraska with
representatives of the USACE and IT present. The purpose of this meeting was to discuss the
proposals received for the soil treatment of the LARC area, FTP and UST excavation and to
determine the most cost effective and technically sound approach. Solutions Environmental
Associates of Chesapeake, Virginia was selected as the subcontractor to perform this portion
of the project. Solutions Environmental Associates has proposed in situ bioremediation for
the cleanup of the LARC area and the FTP soils. The soils from the UST excavation will be
disposed of offsite.

2.3 Advance Sampling

An advance sample of the FTP water was collected on January 21, 1993 for the purpose of
disposal analysis. The samples were shipped to IT Analytical Services (ITAS) in Export,
Pennsylvania for analysis. The results of this analysis are included in Appendix D. The FTP
water exhibited non-detect levels for most parameters tested, however elevated levels of

calciu, iron, magnesium, potassium and sodium were detected.

Three samples were also collected from the area surrounding SB-117 in the LARC area and
analyzed for TCLP Lead. The results of this analysis showed concentrations of 0.765, 0.138,
and 2.54 ppm for these samples. This analysis was requested to enhance the feeling that

hazardous levels of lead do not exist and would not present a problem during soil treatment.

2.4 Plan Preparation
Incorporated into the Plan Preparation are the response to the Preliminary Order Notice, the
Predelivery Order site assessment, the Scope of Services, and the preparation of various

site-specific documents as required in the Delivery Order.

The work performed under this activity also includes the preparation of plans as required in

the Delivery Order. These plans are as follows:
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- Work Plan (WP)
- Contractor Sampling and Analysis Plan (CSAP)
- Site Safety and Health Plan (SSHP).

Copies of the CSAP and the SSHP will be submitted as appendices to the WP. All plans will
be reviewed and discussed with the USACE, revised, and resubmitted in accordance with the
bar chart schedule in Section 3.2 of this document.

2.5 Movbilization/Demobilization

The project field crew, as well as all health and safety materials, vehicles, and small
equipment, will be mobilized from IT’s regional office in Pittsburgh, Pennsylvania. This
point of origin is entirely contingent upon availability of personnel and/or equipment when

the project begins.

The heavy equipment and subcontracted services will be obtained within close proximity of
Fort Story. This will allow for a substantial savings in equipment and personnel transport
charges.

The time allotted for the field crew to travel to and from Fort Story, Virginia is ten hours.
This activity has been estimated as a one time occurrence. Should the schedule be extended
due to additional work, IT policy is to allow an interim visit home every three weeks and for
major holidays. Travel time and cost under this circumstance are a compensable expense and
shall be considered as additional to the present Scope of Services.

2.6 Meetings/Training/Site Preparation

2.6.1 Meetings/Training

The Preconstruction Meeting will be held with all supervisory level personnel immediately
following mobilization. This is standard practice for all USACE projects and generally offers
an explanation of Corps policies and procedures, the organization of Corps personnel (chain-
of-command), points of contact throughout site activities, a rough schedule of operations, and
emergency contingency/health and safety plans.

PT/3-93/SER/519029.WP 5



INTERNATIONAL TECHNOLOGY CORPORATION

Coordination meetings, if practical, will be conducted on a weekly basis and will provide Fort
Story personnel with a schedule of anticipated events at the FTP and the LARC area.

Site-specific training will be conducted with all employees and subcontractors, as per IT
policy, prior to admittance to the site. This session will inform everyone of the potential
hazard and risk associated with the project, and the Health and Safety rules and regulations
that will be strictly enforced. For a more detailed explanation, please refer to the SSHP in
Appendix B of this document.

2.6.2 Site Preparation
Prior to the start of remedial activities at the FTP and the LARC area, there are a few
preliminary tasks that must take place. These tasks include the following:

e Obtain all necessary permits from state and local authorities
» Establish an exclusion zone (work zone), a CRZ, and a support zone

 Install construction fencing where necessary and hang proper warning signs in
strategic locations to notify unsuspecting personnel of the potential danger

» Provide all necessary utility sources (i.e., electricity, telephone, and water)

e Locate and markout underground utilities and/or obstructions in the immediate
vicinity of the excavation

« Construct an equipment/materials decontamination pad
¢ Conduct real time air monitoring prior to any field operations

« Install any erosion control measures which may be necessary to satisfy State of
Virginia requirements

» Inventory and stock supplies and prepare the emergency eye wash and other
necessary health and safety equipment

» Accept and inspect all heavy equipment to be used on site.

The support zone will be located at an area which is pre-approved by the USACE onsite

representative and located a safe distance (preferably upwind) from exclusion zone activities.
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This area will include office space, provided by Fort Story, communications equipment,
portable rest room facilities, a trash dumpster, and a place to park jobsite-related vehicles and

equipment.

Commercial utilities for the management staff will also be provided by Fort Story. Temporary
site plumbing, if necessary, will be installed by IT personnel. To compensate for the lack of
commercial service near the exclusion zone, portable units (i.e., generator and water tank) will

be utilized as required.

The CRZ will be located adjacent to the exclusion zone and will provide an area to remove
soiled clothing and to clean grossly contaminated health and safety gear. This area may be
the same area which is used as the equipment decontamination area. An emeigency eye

wash, first aid kit, and fire extinguishers will also be located in the immediate vicinity.

The exclusion zone is an area where the highest concentration of contamination is normally
found. The FTP area, where demolition and excavation will take place, will be fully enclosed
with construction/snow fencing, and labeled with the proper warning signs to keep out
unauthorized personnel. As a result, the project will then comply with the IT and OSHA
standard policies of barricading open excavations. In the LARC area, access is required to be
maintained at all times and, hence, no construction fencing will be installed to delineate the

exclusion zone.

A temporary cell for the decontamination of equipment will be developed and strategically
located adjacent to the exclusion zones by placing a permalon liner on the ground. This 20 x
30 foot bermed cell will be utilized to clean the bucket of the trackhoe, loader, and valuable,
small hand tools. This area will be utilized primarily during the site teardown phase, and will
only be constructed when necessary to avoid the accumulation of unwanted rainwaters.

IT will work closely with the USACE onsite representative to assure that all site preparation
items are acceptable and in compliance with local, state, and federal regulations that apply.

2.7 Preliminary Quantification of FTP Volumes
The volume of water, soil, concrete, and debris is estimated. A degree of accuracy for the

amount of contaminated underlying soils will be difficult to present, and excavation will
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proceed based upon field screenings and materials encountered. The concrete, water, and

debris are more readily visible and will be easier to quantify. As a result, the following

assumptions have been made based on the information gathered during the initial site

assessment, and from the USACE Scope of Services. These calculations are subject to

change:

Water

Sludge

Concrete

Soil-Center

Soil-Outer

Gravel Fill

PT/3-93/SER/519029.WP

V = length x width x depth x 7.48
V=20 ft. x 20 ft. x 2 ft. x 7.48
V = 5984 gallons

V = length x width x depth + 27
V=20fx20ft x1ft +27
V = 14.81 cubic yards

V = length x width x depth x 1.25% =+ 27
V=421t x42 ft. x 1 ft. x 1.25% + 27
V = 1764 cu. ft. x 1.25% + 27

V = 81.67 cubic yards

W = cubic yards x 3800 1bs. + 2000
W = 81.67 cu. yd. x 3800 Ibs. + 2000
W = 155 ton

V = length x width x depth + 27
V =20 ft. x 20 ft. x 3.5 ft. + 27
V = 1400 cu. ft. + 27

V = 51.85 cu. yds. x 1.15 swell

V = 59.63 cubic yards

W = 59.63 cu. yd. x 3000 Ibs.
W = 178,890 1bs. = 2000 = 89.45 ton

V = length x width x depth - center + 27

V =52 ft. x 52 ft. x 6.5 ft. - (1764 + 1400) = 27
V = 17,576 cu. ft. - (3164 cu. ft.) + 27

V = 533.78 cu. yd. x 1.15 swale

V = 613.85 cubic yards

W = 613.85 cu. yd. x 3000 1bs. + 2000
W = 920.78 ton

V = length x width x depth + 27
V=152 ft. x52 ft. x 6.5 ft. + 27
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V = 650.96 cubic yards

W = 650.96 cu. yd. x 3000 Ibs. + 2000
W = 976.44 ton

The quantity of gravel backfill may be adjusted when the size of the recovery trench required

is determined.

2.8 Air Monitoring

In order to assess worker exposure to airbome contaminants, JP4 aviation fuel, and the level
of protection required, real time air monitoring will be performed at various times throughout
the project. An HNu Photoionization Detector (PID) with an 11.7eV probe and/or a 128
Organic Vapor Analyzer Flame Ionization Detector (OVA FID) will be used for the detection
of organic vapors. Calibration of these instruments will be performed each day as per
manufacturer’s specifications. Instrument calibration will be recorded on an IT Real Time
Air Monitoring Log form.

Also, based on the current available information, IT does not anticipate the use of OSHA
monitoring for benzene. For a more detailed review of air monitoring procedures, please
refer to the SSHP in Appendix B of this document.

2.9 Administrative and Technical Support

In support of onsite field activities, IT will provide a strong administrative and technical
quality control staff. The overall contractual management will be the responsibility of a joint
administrative team from IT’s Environmental Services Groups in Pittsburgh, Pennsylvania and
Cincinnati, Ohio. IT Health and Safety in Cincinnati will develop the SSHP, while Pittsburgh
will enforce it and oversee the real time air monitoring program. Solutions Environmental
Associates will provide the technical oversight and field labor required for the LARC area

bioremediation.

2.10 Removal of FTP Water

There are approximately 6,000 gallons of water contained within the FTP. Analytical
procedures have been performed on this material and the results of this effort are included in
Appendix D of this Work Plan.
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If the waste approval process is complete, a vacuum truck service will be utilized to remove
and transport this material to the chosen TSD facility. The water will be removed by placing
the suction hose of the vacuum truck within the existing sump of the FTP.

In any instance, by eliminating storage tanks and double handling of materials, direct disposal

is the most cost effective alternative.

2.11 Stabilization and Removal of FTP Sludge

There are approximately 15 cubic yards of sludge, and some miscellaneous debris, present in
the base of the FTP. The debris consists of tree branches, shrubbery, and wood. Every effort
will be made to separate these materials prior to removing the sludges. However, this task
could grow tedious when dealing with the smaller items. As a result, some may have to be
excavated along with the sludge.

The sludge will be solidified prior to excavating by homogenizing it with stained soils from
the perimeter of the FTP. The dry soil will be added to the pit as necessary, then mixed and
blended with the bucket of the 215 excavator, or an equivalent piece of machinery, until a
certain stiffness or consistency is attained. Excavation will then follow with the 215 casting
the material directly into trucks to transport the soil to the LARC area for treatment. The
entire stabilization process will transform this soft, sticky substance into a more manageable
form for excavation and transportation.

2.12 Demolition of FTP Concrete

The FTP is located in an open field with no overhead obstructions and will be easily accessed
with the large track machines that will be necessary to remove it. This 42-foot square, 1-foot
thick, concrete structure has a 20-foot square center opening which contains sludges and

water.

Prior to demolition, the concrete will be high pressure washed to remove any visible

contamination or residues which may exist. This process will be conducted three times.
The structure will be dismantled utilizing a Case 580 rubber tire backhoe equipped with a
1,500 psi breaker attachment. As the concrete is broken, it will be allowed to remain in

place. When demolition is complete, the 215 trackhoe will excavate and carefully cast the
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material directly into rolloffs or trucks to haul to the selected local industrial landfill. This
procedure will be repeated until all materials have been safely contained or removed. There
will be an estimated 155 ton of concrete removed in this fashion. The debris which exists in
the FTP will be included with the concrete for disposal.

Reinforcement rods and/or wire meshing will be cut by a technician using an acetylene torch
or demolition saw, whichever is the most safe and practical. The existing montoring well will

be removed during the demolition of the FTP.

2.13 Removal of Underlying Soils

When the demolition of the FTP is complete, a certain amount of underlying, and lateral soils
must be addressed. All visibly contaminated soils will be excavated with the 215 trackhoe.
This effort is anticipated to extend 5 feet laterally in each direction from the outermost edges
of the FTP, and 6-1/2 feet deep for a total approximate volume of 594 cubic yards (refer to
Section 2.7 for estimated quantities). Soils will be characterized in the field through the use
of HNu/Hanby Hydrocarbon Test Kits. These colormetric kits will measure the concentration
present in the soil. The action limit for this site has been established at 50 ppm. The limits
of excavation will be determined by the results observed by the test kits or as directed by the
USACE onsite representative.

The soils will be excavated in gridded sections, approximately 10 foot wide and 52 foot long.
Soils will then be cast into the dump trucks with the trackhoe and transported to the LARC
area for treatment. Saturated soils will be stabilized with existing dry material, if enough
remains. Since the soil materials are being transported within the limits of the base, no bills
of laiding or manifests are anticipated to be required.

2.14 Installation of Recovery Trench

When the vertical and lateral limits of contamination have been reached, the excavation will
be backfilled with 3/4" stone to act as a recovery trench. This will allow for the collection of
suspended product, should this be necessary in the future. The exact location and extent of
the trench will be determined in the field by the USACE onsite representative and the IT site
superintendent. If the excavated area is significantly greater than required for the recovery
trench, the remainder of the excavation will be backfilled with similar imported borrow
material and placed in lifts. The 3/4" stone will be stockpiled onsite from an outside source,
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then placed in lifts with the track loader. The borrow material will b eplaced first to
delineate the limits of the recovery trench and then the stone will be placed as required.

2.15 Backfilling and Regrading All Excavations

A rough grading of the area surrounding the FTP will be performed at the conclusion of the
project. All depressions will be filled in lifts with the track loader utilizing materials
imported from an outside source. The backfill will be tracked in to achieve compaction,
which will be sufficient for a nonconstruction area. Additionally, the entire area will be

crowned approximately one foot to compensate for any settlement that may occur over time.

2.16 LARC Area Soil Treatment

The LARC area was utilized for the maintenance and wash area for the Lighter Amphibious
Resupply Cargo vehicles. This area is approximately 200 feet by 400 feet and contains TPH
contaminated soils. The intent of this remedial effort is to reduce the TPH level of the soils
to below 50 ppm. The proposed method of treatment by the selected subcontractor, Solutions
Environmental Associates of Chesapeake, Virginia, is an in situ bioremediation process. This
process consists of placing inoculants in the soil which consume the contaminants. The entire
process is detailed in the work plan provided by Solutions Environmental Associates, which is
included in Appendix C. The details of this work plan may have to be expanded based on
the initial studies at the site and the subsequent design of the treatment methods.

Solutions Environmental Associates will also treat the soils which will be placed in the LARC
area from the FTP. The soils will be moved by IT personnel and placed at Solutions
Environmental Associates direction. These additional soils may be treated for alternate
organic constituents than the soils of the LARC area, but in no case will there be treatment

for any inorganics, pesticides, or metal contamination.

IT Corporation will oversee Solutions Environmental’s operations at the LARC area and will
coordinate all correspondence between Solutions, the USACE and the State of Virginia. IT’s
site supervisor will be responsible for monitoring the progress of the work in the LARC area

and maintaining contact with the base personnel.
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2.17 UST Soil Disposal

Several piles of soil from a previous UST removal project at the base have been stockpiled
north of the concrete pad adjacent to the LARC area. These soils (approximately 40 cubic
yards) have been determined to be an F-listed wast e and therefore must be disposed of
offsite. A composite soil sample has been collected and analyzed for disposal purposes.

Upon receipt of the analytical results, the soils will be disposed of in compliance with all
federal, state and local laws that apply.

2.18 Sampling and Analytical Testing

2.18.1 Field Screening of Excavated Soils

Field screening to determine the extent of excavation required at the FTP will be performed
using hydrocarbon field test kits manufactured by HNu/Hanby. These field kits will measure
the concentrations present in the soil in approximately ten minutes from the time of sample

collection.

Soil samples will be collected when visually stained soils are excavated or when it is felt the
limit of contaminated soil has been removed. The sample will then be processed according to
the manufacturer’s procedures. The general procedure is as follows:

» Place a five gram soil sample in a beaker

* A 10 ml ampule of solvent is added to the soil which is agitated for three
minutes

» After allowing the soil to settle, the solvent is poured into a screw-top test tube

» One vial of color development catalyst is added and the test tube is vigorously
shaken for three minutes

» The hue and intensity are compared to color standards to determine the
contamination type and concentration.
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If the soil tested is determined to have a concentration exceeding 50 ppm TPH, the excavation
will continue and additional tests run until the level of contamination is below 50 ppm or the

USACE onsite representative determines the excavation limits.

2.18.2 Confirmation Sampling

Confirmation samples will be collected at the FTP to ensure that the cleanup levels have been
achieved. One sample will be collected from each wall of the excavation and one from the
bottom of the excavation for a total of five samples.

The samples for confirmation will be analyzed for TPH-L and TPH-H at ITAS in Export,

Pennsylvania in normal turmaround time.

For a more detailed explanation of the confirmation sampling, please refer to the CSAP in
Appendix A of this document.

2.19 Site Teardown/Equipment Decontamination

2.19 Site Teardown

At the conclusion of remedial activities at Fire Training Area No. 4 and the LARC area, the
sites will be restored to preremedial condition. All temporary structures will be dismantled
and removed from site, small tools and health and safety gear will be inventoried and packed,
and the affected areas will be regraded.

The revegetation of the affected areas is not anticipated, and, therefore, has not been included.

2.192 Equipment Decontamination

The heavy equipment to be used on site will be thoroughly decontaminated prior to
demobilization. It is anticipated that this effort will be limited to cleaning the following
items: The buckets of the 215 excavator and the 555 track loader, the 1,500 psi breaker
attachment, and all small pumps and hand tools that were necessary to complete the project.
Any equipment utilized by Solutions Environmental Associates will also require

decontamination.
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Each individual piece will be scraped free of mud with hand scrapers, a square shovel, and a
wire brush. The same unit will then be scrubbed with a long handle brush, dipped in a
solution of citric acid/demulsifying agent and water. A final rinse with a 1,500 psi, gas
powered pressure washer will complete the process. By keeping the equipment tracks and
undercarriages free of contamination, and by extensive hand cleaning, the excessive

generation of unwanted wash waters is hoped to be minimal.

A final inspection will then be made by the IT health and safety officer and the USACE

onsite representative prior to demobilization.

2.20 Transportation and Disposal
The following is a list of potential disposal facilities:

» Disposal of Water - Petro Chem Recovery Services, Norfolk, VA

» Transportation of Water - Petro Chem Recovery Services, Norfolk, VA
* Disposal of Concrete and Debris - BFI Industries, Chesapeake, VA

+ Transportation of Concrete and Debris - BFI Industries, Chesapeak, VA

Transportation and disposal will be accomplished using vendors pre-approved by IT and in
compliance with all federal, state, and local laws that apply.

2.21 Submittals/Final Project Report

2.21.1 Submitials
Submittals required under this Delivery Order will be provided complete, and in a timely
fashion.

2.21.1.1 Daily Submittals

Throughout the course of this project, daily submittals will be presented to the USACE onsite
representative at the end of each business day, or by 8:00 a.m. the next moming. The daily
submittals will include the following:

« Rapid Response Daily Work Order

» Rapid Response Quality Control Daily Report
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« Daily Rapidday cost summaries

+ Field modifications, including Scope of Work modification, estimated impact,
and justification for modification.

2.21.1.2 Weekly/Bi-Monthly Submittals

A Weekly Status Report will be submitted from the initiation of the Delivery Order until
demobilization from site. After site work is complete, the report shall be transmitted every
two weeks until final payment is made. This progress report will include a revised schedule
for the project, an explanation of any schedule slippages, and the following information:

» Project name
¢ Date of report

» Name, title, telephone and telefax numbers, address, company, and name of
person completing the report

¢ Summary of work performed, both onsite and offsite

¢ Deviation from Scope of Services and Work Plan

» Problems encountered

* Recommendations

« Anticipated personnel changes

¢ Work anticipated to be performed within the next week
e Percent field work complete

« Project percent complete

e Tabulation, with breakout by waste stream, of hazardous wastes/substances and
any that were sampled and transported for the week and to date

» Records of conversations with regulatory agencies, public, news media, property
owners, and other significant individuals

¢ Weekly cost summary.

PT/3-93/SER/519029. WP 16
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2.21.1.3 Miscellaneous Submittals

During the execution of site work, minutes will be taken of all meetings and conference calls.
This documentation will be submitted to the USACE onsite representative within 72 hours for
distribution to all participants.

2.21.2 Final Project Report
A Final Project Report will be issued within 60 days of completion of site activities. There is
to be a total of 8 copies of this report issued per the submittal register in the Scope of

Services. These include:

« Six copies to the USACE Engineering Office in Omaha
» Two copies to the USACE Construction Office in Fort Crook.

In addition, three copies will be prepared for IT’s internal files.

The Final Project Report shall consist of a summary of work performed, including the
following:

A narrative Scope of Work

* Project objectives

» Mobilization and demobilization

« Site setup, operations, and environmental protection
e Safety

* Quality control

* Recommendations and lessons leamed

« Conclusions, with site manager’s address, telephone and telefax numbers, and
any unique or special tasks performed or situations documented

« Final Scope of Work
¢ Completed permits

= Licenses

PT/3-93/SER/519029. WP 17
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» Warranties or guarantees

» Weekly Status Report

» Rapid Response Daily Work Orders

« Sampling/analysis documentation and results
« Chain of Custody records

 Disposal records

» Photo documentation

» Cost data

» Certificate of Disposal at the TSD facility

» Hazardous waste weigh tickets, manifests, and nonhazardous weigh tickets
» List of visitors

 Project points of contact

* Survey reports and backup notes

* Meeting highlights.
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3.0 Management, Staff, and Schedule

This Section presents the management, staffing, and schedule for the remedial action at the
Fort Story Military Installation at Fort Story, Virginia. A project team has been selected to
assure a technical and efficient execution of this project.

3.1 Management and Staff

The Program Director for this Delivery Order will be Mr. Al Meyers, who will ensure that
contractual obligations are met. Mr. Doug Wehner will serve as Project Administrator for
this project assuring that all reporting, scheduling, and budgetary obligations are met.

Mr. Thomas Mathison will serve as Project Manager and will oversee the coordination of the
entire project, administer all instructions, and obtain answers to all questions from the
USACE project manager. Mr. Mathison will also monitor the budget and schedule on a day-
to-day basis.

Mr. Bill Simpson will be the Onsite Superintendent and will be responsible for maintaining
contact with the USACE onsite construction representative and Fort Story Base personnel.
Mr. Simpson will supervise all onsite activities, prepare the daily submittals and the weekly
status report, and maintain close contact with IT project management.

Mr. Larry Verdier will be the Certified Industrial Hygienist (CIH) and will prepare the SSHP
and assure I'T’s health and safety obligations are being met.

Mr. Jack Boberg will be the onsite Health and Safety Specialist and will be responsible for
executing the SSHP. Mr. Boberg will conduct the site-specific training, tailgate safety
sessions, and will have the overall responsibility of the real time air monitoring program, as
requested in the USACE Scope of Services.

Mr. Quentin Nichols will be the Regulatory Specialist and will review and submit all
manifests and waste profiles for USACE approval.
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Mr. Bob Twaddle will be the Site Administrator and will be responsible for tracking all costs
associated with this project, using the Rapidday Job Tracking System.

3.2 Schedule

Field activities will be completed in one phase. A bar chart schedule is provided to illustrate
the detailed work activities.

PT/3-93/SER/519029.WP 20
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Proposed Schedule
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APPENDIX A
CONTRACTOR SAMPLING AND ANALYSIS PLAN (CSAP)
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1.0 INTRODUCTION

This document represents the Contractor Sampling and Analysis Plan (CSAP) for the
Fire Training Area removal interim rapid response action. The CSAP addresses all
necessary procedures and methods for the sample collection and analyses associated with
this project. This document serves three purposes:

1) The CSAP provides a methods and procedures manual to be used by the
International Technology Corporation (IT) field crew and analytical staff as
a guide in conducting all sampling and analysis activities.

2) The CSAP presents the formal sampling and analysis documentation to the
USACE, and Fort Story site representatives for their review and approval.

3) The CSAP is the basis for ensuring the QA/QC of all analytical results
obtained during this project.

The collection, handling, and analysis of samples will be addressed in this CSAP.
Neither sampling nor analysis will proceed without the prior approval of this plan by
USACE.

1.1 Site History

Fort Story is approximately 10 miles east of Norfolk, Virginia, near Virginia Beach.
This action will cover the S-4 Fire Training Area and LARC Maintenance Area located in
the southwestern section of Fort Story.

The S-4 Fire Training Area was used for exercises in the extinguishing of fuel fires,
primarily JP-4 jet fuel. Prior to 1980, JP-4 was released and ignited directly on the surface
soil, and was extinguished using a mixture of fire fighting foam and water.

The existing fire pit was constructed in 1980. Monthly exercises consisted of filling
the pit with 75 to 400 gallons of fuel (JP-4 fuel, contaminated fuels and hydraulic fluid) and
several inches of water. The mixture was then ignited and extinguished using 50 to 150
gallons of firefighting foam. The residues and remaining liquids were left to evaporate.

The LARC Maintenance Area, specifically the wash rack area, was first used during
the 1950's as a Barge Amphibious Resupply Cargo (BARC) motorpool and maintenance
facility. In 1964, the BARC vehicle was phased out and the Lighter Amphibious Resupply
Cargo (LARC) vehicle was prototyped. Presently, this is the only facility on the east coast
available to the Army Transportation Corps for amphibious training.



1.2  Project Description

The intention of this delivery order is to remove and dispose of petroleum
contaminated concrete, excavate and transport to the LARC area the contaminated soils
from the Fire Training Area, and bio-remediate the LARC with the Fire Training Area, and
associated soils, as specified in the Scope of Services as prepared by the USACE Omaha
District dated March 2, 1993.

1.3 Chemical Quality Data Objectives

The objectives of sampling and analysis data obtained throughout the project
include:

e  Accurate characterization of existing soils for design for bio-remediation;

e  Accurate characterization of waste streams for proper classification and
disposal; and

e  Once installed, to judge the effectiveness of the bio-remediation system.



2.0

2.1

SAMPLING LOCATIONS AND METHODS

Sampling Equipment

The following equipment will be required for field sampling activities:

Liquid Sampling
Clean dip and sample jars

Pole or extension for dipping

Field Screening of Excavated Soils
HNU or OVA

Stainless steel split spoon sampler
Stainless steel or disposable trowels
Aluminum foil

Clean 8 oz. sample jars

Decon supplies

Chlor-n-soil kit

HNu/Hanby hydrocarbon test kit

Composite Sampling of Contaminated Soils

Stainless steel or disposable trowels
Clean sample jars

Stainless steel bowl

Decon supplies

Groundwater Sampling
Stainless steel or disposable bailers

pH

Conductivity
Temp meter
Clean 40 ml vials
Water level meter
Decon supplies

Confirmation Soil Sampling
Stainless steel split spoon sampler

Clean jars
Decon supplies



2.2 Wastestream Sampling Methods

The following waste streams are identified for sampling for disposal at the S-4 site
and LARC area:

° Wastewater encountered during excavation/trenching and
decontamination

° Concrete and debris encountered during excavation/trenching
activities

° Residual liquids from fire training exercises.

A representative sample of each of these waste streams will be required for
characterization and profiling into disposal facilities.

2.2.1 Mixing and Compositing Procedures for Soil Samples

Mixing and compositing will be accomplished by first placing the individual sample,
or subsamples to be composited, into a stainless steel mixing pan or bowl. Next the samples
are split into four equal portions, each quarter is then individually mixed and recombined
into one. This process is repeated once before transferring the sample into appropriate
containers.

2.2.2 Wastewater Sampling

Prior to excavation and trenching operations, IT anticipates that contaminated water
will be encountered. The water will be collected and stored in a bulk storage tank or pool
in a convenient location adjacent to the excavation area. Decontamination water from the
decontamination area(s) will also be consolidated into the wastewater storage tank. Once
an ample amount is stored and a representative sample can be obtained, a composite liquid
sample will be taken for profiling into disposal facilities. The sample will be analyzed for
constituents as presented in Appendix A.

The liquid in the storage tank will be sampled with clean dip jars and analyzed for

the parameters as presented in Appendix A. Pending these results, it may be necessary to
collect representative samples for potential disposal facilities’ confirmation analysis.

2.2.3 Screening of Soils During Excavation/Trenching

Field screening to determine the extent of excavation required at the FTP will be
performed using hydrocarbon field test kits manufactured by HNu/Hanby. These field kits



will measure the concentrations present in the soil in approximately ten minutes from the
time of sample collection.

Soil samples will be collected when visually stained soils are excavated or when it
is felt the limit of contaminated soil has been removed. The sample will then be processed
according to the manufacturer’s procedures. The general procedure is a s follows:

e  Place a five gram sample in a beaker

e A 10 ml ampule of solvent is added to the soil which is agitated for three
minutes

e  After allowing the soil to settle, the solvent is poured into a screw-top test
tube

¢  One vial of color development catalyst is added and the test tube is vigorously
shaken for three minutes

e The hue and intensity are compared to color standards to determine the
contamination type and concentration

If the soil tested is determined to have a concentration exceeding 50 ppm TPH, the
excavation will continue and additional tests run until the level of contamination is below
50 ppm or the USACE onsite representative determines the excavation limits. See
Appendix D for more information concerning this test method.

2.2.4 Composite Sampling of Stockpiled Soil

Two composite stockpiles from previous underground storage tank removal product
will be sampled for disposal option. These representative composite samples will be
collected from the stockpiled material using a stainless steel hand auger or other
appropriate tools depending on the material to be sampled. Five (5) subsamples will be
collected and composited per every 200 yards of material to be disposed. Additional
compositing may be done to further reduce the number of samples submitted for off-site
analysis. Mixing and compositing will be performed as described in Section 2.2.1. Analyses
required to meet waste acceptance criteria for disposal will be coordinated with the disposal
facility.

2.2.5 Field Screening/Calibration Sampling

Calibration samples will be collected to correlate the HNu/Hanby hydrocarbon test
kit to the 50 ppm TFH action level as defined by the State of Virginia. Five (5) samples
will be collected and sent to ITAS, Export for a Rush analysis for TFH418.1 and 8015.
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These sample swill be collected using a stainless steel hand auger or a disposable spoon.
The soil samples will be placed into clean glass jars, labeled and prepared for shipment.

Two (2) additional samples will be taken every week until the initiation of
confirmation sampling.

2.2.6 Confirmatory Soil Sampling - Fire Training Area Excavation

One soil sample shall be collected from each wall of the excavation and one from
the bottom of the excavation for a total of five (5) samples. Confirmatory sampling will be
required after the excavation of petroleum contaminated soils. The samples will be acquired
by using a stainless steel hand auger or disposable spoon. The soil samples will be placed
in clean glass jars, labeled and prepared for shipment. The samples will be analyzed for
parameters as specified in Appendix A.

2.3 Decontamination Procedures and Sample Location Logs

Split spoons and any other stainless steel sampling equipment will be deconned
as follows:

Nonphosphate detergent wash and brushing
Tap water rinse

Organic free deionized water rinse
Pesticide grade isopropanol rinse

Double deionized organic free water rinse

All sample locations will be clearly marked on a drawing that denotes locations
relative to geographical features or landmarks. This drawing will include an indication of
scale and north direction. The Onsite Supervisor will keep a bound field notebook
recording sample locations, times of collection, observations, and all pertinent data on field
measurements. The data will be recorded using legible, indelible ink.



3.0 SAMPLE LABELING, HANDLING, AND SHIPMENT

All samples will be assigned ID numbers and logged in the field log book. The
following numbering system shall be used: where XX is the sample number, 519029/SXX
for the soil/sludge; 519029/LXX for the wastewater; 519029/PXX for the product;
519029/CXX for the concrete/debris/PPE. These ID numbers, as well as the following
information, will appear on each sample label:

Name of collector

Date and time of collection

Place of collection

Required analysis

Preservatives used

Designation between "Grab” or "Composite” samples
Sample type

Project number and name

Immediately after collection, the threads of each jar are to be wiped with a dry
paper towel. This is done to eliminate any sand or grit that may prevent a good seal. The
lid will be screwed on tightly and tape will be wrapped around the lid to prevent loosening
during shipment. Sample jars will then be placed, individually, in ziploc storage bags and
stored in a chilled cooler.

When shipping soil samples, they are to be placed in the cooler in such a way that
there is at least one to two inches between each jar. All void spaces will then be filled with
plastic bubble wrap or vermiculite. Bubble wrap is the preferred method. Styrofoam
"peanuts” are to be avoided, since these may permit the jars to shift if the cooler is roughly
handled. Sample containers may be layered, provided there is at least one to two inches of
bubble wrap or some other type of cushion between layers.

All samples must be kept at a temperature of 4 degrees Centigrade or below.
Blue ice is the recommended coolant, since it occupies less space in the cooler, melts at a
slower rate than ice, and will not result in a free liquid as it melts. When shipment to an
out-of-town laboratory by overnight courier is required, samples will be prechilled to
maintain the integrity of preservation. Blue ice, if used, should be frozen for a period of
not less than eight hours, and must be placed in a ziplock bag. The coolers will also contain
a VOA trip blank prepared by the laboratory for groundwater samples only. All field blanks
will be prepared by the Site Sampling Technician at the time of cooler packaging.

A Chain of Custody and Request For Analysis Form will be sealed in a ziploc bag
and taped to the lid of each cooler. The coolers will be bound securely, taping completely
around each end of the cooler. Two or three signed custody seals will be taped on the
outside corners of the cooler to verify integrity through shipment. Samples will be delivered
to the ITAS-Export laboratory, or shipped by overnight delivery service to this or another
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laboratory on the same day as collection (no samples shall remain on site for more than 24
hours).

Samples will be shipped to:

ITAS-Export Laboratory
5103 Old William Penn Highway
Export, PA 15632

This laboratory will have USACE certification for performing analytical which
requires that any subcontracted analytical outside of this laboratory must have prior
approval of USACE.



4.0 QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

One duplicate will be run on the confirmation samples submitted to ITAS. Matrix
spikes for TCLP data will be run on all wastestreams that will be disposed of as petroleum
contaminated as per existing CFR requirements. One trip blank will be sent with the
aqueous liquid for volatiles analysis.

Disposal samples will not require QA/QC samples to be submitted, for the disposal
facilities will run confirmatory analytical and any discrepancies will be identified.

The QA/QC parameters, as indicated in Appendix C, will be maintained. With
respect to ITAS analytical results all internal quality control, calibration procedures and
frequencies, detection limits, and reporting of data for all analytical procedures shall be the
responsibility of the ITAS laboratory.

No samples will be supplied to USACE's MRD laboratory.



5.0 REPORTING REQUIREMENTS

Upon receipt of the analytical data, I'T personnel will prepare a final report. The
report will discuss the scope of the field activities, the analytical data, and our
recommendations. At a minimum, the report will include:

Rapid Response Quality Control Daily Reports
Rapid Response Daily Work Order

Sampling and analysis documentation and results
Exposure limits (if applicable)

Laboratory quality control records

Laboratory QA reporting requirements (MS, MSD, surrogate recoveries,
batch sizes)

Chain of Custody records

Disposal records (if required)

Photo documentation

Maps and surveying results

The final report will be submitted to USACE and its designees in draft form, and will
have all comments incorporated prior to issuance of the final report.
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APPENDIX A

ANALYTICAL REQUIREMENTS FOR FORT STORY



TABLE 1 :
ANALYTICAL REQUIREMENTS FOR FORT STORY SITE

Dup/ TA
Description Matrix Quantity Splits Type Parameter Method Time
Residual liquid | Liquid 2+ 0 Disposal Total Semivolatiles SW846, 8270 Normal
Total Metals SW846,3010,6010,7470
Total Volatiles SwW846, 8240
Pesticides/PCB’s SW846, 8080
Flashpoint SWg46, 1010
Total Amenable Cyanide SW846, 9010
LARC Area Soil 3 0 Hazard TCLP Lead SW840, 6010, 1311 Normal
Status
Decon Waters | Liquid 1 0 Disposal Total Metals SW846,3010,6010,7470 Normal
Total Volatiles Sw846, 8240
Total Semivolatiles Swg46, 8270
Pesticides/PCB’s SW846, 8080
Excavation Soil Numerous | 0 Field TPH HNu/Hanby Test Kit On-site
screening
Fire training Soil 5 0 Confirmation | TPH (jet fuel) SW846, 8015 Rush
site TPH Total EPA 418.1 2 day
Total Metals SW846,3010,6010,7470
Total Volatiles Swg4de6, 8240

Total Semivolatiles

SW846, 8270




TABLE 1 (CONTINUED)
ANALYTICAL REQUIREMENTS FOR FORT STORY SITE

Dup/ TA
Description Matrix Quantity Splits Type Parameter Method Time
Stockpiled Soil 2 0 Disposal Flashpoint SwW846, 1010/1020 10 day
soils BTEX SW846, 8240
Reactivity SW846
pH SW846, 9040/9045
Paint Filter SW846
Calibration Soil 7 ' 0 Calibration TPH (jet fuel) SWg46, 8015 Normal
TPH Total EPA 418.1

* Number of samples dependent on delineation of contamination.
+ One sample each from the Larc Area and the Fire Training Site. The analytical for the Fire Training Site is included in an Appendix of the Work Plan.




APPENDIX B

COOLER RECEIPT FORMS



PROJECT:

OCLER PECEIPT fLAM

LInse

USE OTHER SIGE OF THIS FORM TO WOTE DETAILS COMCERMING CHECK-IW PROBLEMS.

PRELIMIMARY EXAMINATION PHASE: Date cooler opened: C-of-C Number:

Al
by (print) (sign)
1. Did cooler come with a shipping slip (8ir bill, €C)7 .o o . i iuiniiiiiiiiiiii e, YES %0
1f YES, enter carrier name & air bill numer here:
2. Were custody seals on outside Of COOLEMT.uueuieenneeaneartneieaeseseneasanonarensensonaiienaiananns YES KO
How marty & where: , sesl date: , seal name
I. Were custody seals unbroken snd intact at the data and time of arrival?.....coevenninnniiiiiiiiin.e, YES O
4. Did you screen samples for radiocactivity using the Geiger COUNTEr?. . oo uuceaneioioonntuianeanaaae, YES KO
S. Were custody pepers sealed fn & plastic bag & taped fnaide to the LId? ..o uinienniniiiiiiiiaiani, YES %o
6. uere custody papers filled out properly (ink, signed, €1C.)7. . .ciureicirarnarnonranannnnrianiiianeas, YES KO
7. 0id you sign custody papers in the appropriste Placel. ... ..ciuiieeiiierarioncresannnrataataasaanann. YES WO
8. Was project {dentifiable from custody papers?. If yes, enter project name at the top of this form.... YES NO
9. If required, was enough ice used?......... Type of ice: e eeeiieteneaanaas YES X0
10. Have designated person initial here to scknowiedge receipt of cooler: (date)
8. LOG-IN PHASE: Date samples were logged-in:
by (print) (sign)
11. Describe type of packing in cooler:
12. vere all bottles sealed in separate plastic bags?............... teecvesessanacscansiasitactaniananns YES KO
13. Did all bottles arrive unbroken & were labels fn good condition?..ciceeeivenecencecnnceenconcacnnsns . YES w0
14. were oll bottle lsbels complete (1D, dete, time, signature, preservetive, etc.)?.........ccceuanann. YES WO
15. Did all bottle labels agree with cuUStody PAPErEY. . cviecceacecsccerasseaccacenssonssscsscoacssanncnas YES WO
16. Were correct containers used for the tests indicated?.......... eeeesescaceccacseratanosirrscccanocnae YES WO
17. were correct preservatives added 10 samPlesT. o ciiiiiiiiiiiiiiteeeeetarecnaccsccncanccccscecancsnas YES W
18. Vas » sufficient amount of semple sent for tests ’jndicnted‘l ......................................... YES WO
19. \ere bubbles sbsent in volatile samples? If Ng, {{st by Sample # YES WO
20. uas the project manager cslled and status discussed?. 1f yes, give details on the beck of this fors. YES w0
21. Who wes called? By whom? (date)
.




APPENDIX C

HOLDING TIMES AND DETECTION LIMITS



FORT STORY AQUEOUS LIQUID

Parameter Chemical Preservative!” Holding Time® PQL
Volatiles
Benzene None 14 days 25 mg/L
Carbon tetrachloride None 14 days 25 mg/L
Chlorobenzene None 14 days 25 mg/L
Chloroform None 14 days 25 mg/L
1,4-Dichlorobenzene None 14 days 25 mg/L
1,2-Dichloroethane None 14 days 25 mg/L
1,1-Dichloroethylene None 14 days 25 mg/L
Methyl ethyl ketone None 14 days 50 mg/L
Tetrachloroethylene None 14 days 25 mg/L
Trichloroethylene None 14 days 25 mg/L
Vinyl chloride None 14 days 50 mg/L
Other
Flashpoint None N/A 4-C
PCB’s None 7 days until extraction, S ug/L
40 days after excavation
Total amenable cyanide NaOH to pH >129,© 14 days .02 mg/L



FORT STORY AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative'” Holding Time® PQL
Semivolatiles
M-Cresol None 7 days until solvent extraction, 40 mg/L
40 days after extraction 40 mg/L
0-Cresol None " 40 mg/L
p-Cresol None " 40 mg/L
Total Cresol None " 40 mg/L
2,4-Dinitrotoluene None " 40 mg/L
Hexachlorobenzene None " 40 mg/L
Hexachlorobutadiene None " 40 mg/L
Hexachloroethane None " 40 mg/L
Nitrobenzene None " 40 mg/L
Pentachlorophenol None " 200 mg/L
Pyridine None " 40 mg/L
2,4,5-Trichlorophenol None " 200 mg/L
2,4,6-Trichlorophenol None " 200 mg/L



FORT STORY AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative® Holding Time® PQL
Total Pesticides
Alpha-BHC None 7 days until solvent extraction, 0.05 mg/L
40 days after extraction
Beta-BHC None " 0.05 mg/L
Delta-BHC None " 0.05 mg/L
Gamma-BHC (Lindane) None " 0.05 mg/L
Heptachlor None " 0.05 mg/L
Heptachlor Epoxide None " .1 mg/L
Endosulfan I None " .1 mg/L
Aldrin None " .05 mg/L
Dieldrin None " .1 mg/L
4,4’-DDE None " .1 mg/L
Endrin None " .1 mg/L
Endosulfan II None " .1 mg/LL
4,4’-DDD None " .1 mg/L
4,4’-DDT None " .1 mg/L
Endosulfan Sulfate None " .1 mg/L
Methoxychlor None " S mg/L
Chlordane None " 1 mg/L
Toxaphene None " 5 mg/L.
Endrin Aldehyde None " .1 mg/L
Isodrin None " .1 mg/L
Kepone None " (.5) mg/L



FORT STORY AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative® Holding Time® PQL
Metals (total)

Arsenic HNO, to pH <2 6 months .001 mg/L
Barium HNO, to pH <2 6 months .003 mg/L
Cadmium HNO, to pH <2 6 months .005 mg/L
Chromium HNO, to pH <2 6 months 010 mg/L
Lead HNO, to pH <2 6 months .100 mg/L
Mercury HNO, to pH <2 28 days .0002 mg/L
Selenium HNO, to pH <2 6 months .002 mg/L
Silver HNO, to pH <2 6 months .010 mg/L
Copper HNO, to pH <2 6 months .006 mg/L
Nickel HNO, to pH <2 6 months 016 mg/L
Zinc HNO, to pH <2 6 months .004 mg/L
Baryllium HNO, to pH <2 6 months .003 mg/L

M All samples should be kept cool to 4-C.

@ Holding time is for chemically preserved sample where applicable.

@ Four drop 10% Na,S,0; per 40 ml should be used only in the presence of residual chlorine (thiosulfate reduces residual chlorine).

@ 1 ml 10% Na,S,0, per liter should be used only in the presence of residual chlorine (thiosulfate reduces residual chlorine).

® Hold time is 24 hours when sulfide is present. Use lead acetate paper before pH adjustment in order to determine if sulfide is present. If it
is, remove by the addition of cadmium nitrate powder until a negative spot test is obtained. Then, filter the sample and add NaOH to pH >12.

®  In presence of residual chlorine, also 0.6g ascorbic acid.

M 2 ml 2N zinc acetate per liter, sodium hydroxide to pH >9.



FORT STORY SOLID/NON-AQUEOUS LIQUID

Parameter Chemical Preservative® Holding Time® PQL
Volatiles (TCLP)
Benzene None® 14 days until TCLP extraction, 5 mg/kg
14 days after TCLP extraction.
Carbon tetrachloride None® " 5 mg/kg
Chlorobenzene None® " 5 mg/kg
Chloroform None®" " 5 mg/kg
1,4-Dichlorobenzene None!” " 5 mg/kg
1,2-Dichloroethane None® " 5 mg/kg
1,1-Dichloroethylene None® " 5 mg/kg
Methyl ethyl ketone None™ " 10 mg/kg
Tetrachloroethylene None® " 5 mg/kg
Trichloroethylene None® " 5 mg/kg
Vinyl chloride None'" " 10 mg/kg



FORT STORY SOLID/NON-AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative!” Holding Time® PQL
Semivolatiles (TCLP)
M-Cresol None®" 14 days until TCLP extraction, 200 mg/kg
7 days to solvent extraction,
40 days after TCLP extraction.
o-Cresol None® " 200 mg/kg
p-Cresol None” " 200 mg/kg
Total Cresol None® " 200 mg/kg
2,4-Dinitrotoluene None® " 0.13 mg/kg
Hexachlorobenzene None® " 0.13 mg/kg
Hexachlorobutadiene None® " 0.5 mg/kg
Hexachloroethane None® " 3.0 mg/kg
Nitrobenzene None® " 2.0 mg/kg
Pentachlorophenol None® " 100.0 mg/kg
Pyridine None® " 5.0 mg/kg
2,4,5-Trichlorophenol None® " 400.0 mg/kg
2,4,6-Trichlorophenol None® " 2.0 mg/kg



FORT STORY SOLID/NON-AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative'” Holding Time® PQL

Total Pesticides

Alpha-BHC None 7 days until solvent extraction, 1.7 mg/kg
40 days after extraction.

Beta-BHC None " 1.7 mg/kg
Delta-BHC None " 1.7 mg/kg
Gamma-BHC (Lindane) None " 1.7 mg/kg
Heptachlor None " 1.7 mg/kg
Heptachlor Epoxide None " 3.3 mg/kg
Endosulfan I None " 3.3 mg/kg
Aldrin None " 1.7 mg/kg
Dieldrin None " 3.3 pg/kg
4,4’-DDE None " 3.3 pg/kg
Endrin None " 3.3 pg/kg
Endosulfan II None " 3.3 pg/kg
4,4’-DDD None " 3.3 pg/kg
4,4’-DDT None " 3.3 pg/kg
Endosulfan Sulfate None " 3.3 ng/kg
Methoxychlor None " 17 pg/kg

Chlordane : None " 33 ng/kg

Toxaphene None " 170 pg/kg
Endrin Aldehyde None " 3.3 pg/kg
Isodrin None " 3.3 pg/kg

Kepone None " 17 pg/kg



FORT STORY SOLID/NON-AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative” Holding Time® PQL

Other

pH None® N/A

Flashpoint None® 4:C

PCBs None®” 14 days until extraction, 0.017 mg/g
40 days after extraction.

BTEX None® 14 days 5 mg/kg

TPH None® N/A .1 mg/kg

Reactivity None®" N/A .1 mg/kg



FORT STORY SOLID/NON-AQUEOUS LIQUID (CONTINUED)

Parameter Chemical Preservative” Holding Time® PQL

Metals (total)

Arsenic None® 6 months 0.05 ug/g
Barium None® 6 months 0.2 ug/g
Cadmium None® 6 months 0.3 up/g
Chromium None® 6 months 0.5 ug/g
Lead None® 6 months 5 ug/g
Mercury None® 28 days 0.05 ug/g
Selenium None” 6 months 0.1 ug/g
Silver None® 6 months 0.5 ug/g
Metals (TCLP)
Arsenic None® 6 months until TCLP extraction, 001 mg/
6 months after TCLP extraction.
Barium None® " .003 mg/l
Cadmium None®” " .005 mg/1
Chromium None™” " .010 mg/l
Lead None® " .10 mg/l
Mercury None" 28 days until TCLP extraction, .0002 mg/1
28 days after TCLP extraction.
Selenium None® 6 months until TCLP extraction, .002 mg/l
6 months after TCLP extraction.
Silver None® " .010 mg/l

M All samples should be kept cool to 4-C.
@ Holding time is for chemically preserved sample where applicable.



APPENDIX D

HNu HANBY TEST KIT SPECIFICATIONS



Fast, Low-Cost
Water & Soil Analysis
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The Hanby Method ‘provides quantitdtive results with bigh levels of precision and accuracy.”
—U.S. Environmental Protection Agency report number 530/1'ST-90/003
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Field Test

Inexpensive
Fast

Easy 1o Use

Accurate

On-site fexts are conducted for less than $207 each.
The entire procedure is completed i under 10 minules.

After performing a sumple direct extraction technique. a
special reagent for color development is added: bue and
intensity are then compared (o color standeards.

The direct extraction/colorimetric method is accurale o

low-ppm levels regardless of sample conditions.

T aenolno max e o prace of the etk



he Hanby Method was recently
documented in EPA report num-
her 330/US1-90/003 Field Measure-
merits: Dependable Data When You

Need 1t published September 1990).

[n this report, the procedure is said to
“ [provide] quantitative results with high levels of

precision and accuracy.”

HNU-Hanby Environmental Field Test Kits have

proven effective in:

o quantifving the level of contamination;

e determining the lateral and vertical extent of the
contamination plume;

¢ isolating the source of leaks;

e establishing the placement of monitor wells;

o investigating leaking underground storage tanks:

o surveving effectiveness of biological treatments:

o selecting which samples should be sent for more

detailed and costly laboratory analysis.

FNU-Hanby Envisnnmertal Field Tt Kits come in-a
mivead plastic caming case. Euch Kitcontains: a 10-
2l eraduated ¢ocnder 36 scmav-top test tubes, 30
anpuiles of extracton reegent <l for soil Kits/S-ml
sorwater kit Steaals o color evelopment reagent, 4
So0-ml separators sunne. e <dering stand. 1 pair of
safety ghasses, O air of plastic gloves, instructional
sidvo. a color char depicing s results (standards) for
cleven tpical aromatics. and 1mdwvidual standards for
both gasoline and diesel fuel in oil. In addition, the soil
Kit contains a 50 ml beaker and a stainfess steel spatula
The carning case dimensions are 15H x 19W x 8D

mches; shipping weight is 17 1.

The Hanbry Method: US Patent Number 4.992,379: Gravad February 12, 199



~~ J Soil Analysis B

A five-gram soil sarple (approx. 2 ml) is placed in a N
beaker. A 10-ml ampule of solvent is added to the soil

which is agitated for three minutes. After allowing the

soil to settle, the solvent is poured into a screw-top test

tube to the 4.2 ml mark. /

One vial of color development catalyst is added and
the test tube is vigorously shaken for three minutes.
The hue and intensity are compared to color standards
to determine the contaminant type and concentration.
A portable spectrophotometer with both reflectance
and transmission modes offers direct readout in ppm.

b Water Analysis

A 500-ml water sample is placed in a separatory
funnel which is set in a ringstand. A 5-m! ampule of
extraction reagent is added to the water sample and

) _ Crude 0Oil (ppm)
the funnel is vigorously shaken for two minutes (with R

occasional release of pressure build-up). The funnel is
then set aside for five minutes allowing the extraction
phase to separate to the bottom. After phase separation
is complete, the lower extraction level is drained into a
screw-top test tube to the 4.2-ml mark allowing a
small amount of the extraction solvent to remain in
the funnel.

One vial of color development reagent is added and
the tube is vigorously shaken for two minutes or until
a uniform color develops. The hue and intensity are
compared to color standards to determine the
contaminant type and concentration. A portable spec-
trophotometer with both reflectance and transmission

modes offers direct readout in ppm.




b Color Standards

Color standards have been developed for a number of
substances, including all types of gasoline and diesel
fuels, crude oil, heating fuels, used motor oil, DDT,
and PCBs.

These extremely accurate color standards are pro-
duced by preparing exact concentrations of the sub-
stances in water and soil; analyzing the samples with
an HNU-Hanby Environmental Field Test Kit; and
photographing the results under studio conditions.

) Spectrophotometer

A new portable reflectance/transmission spectropho-
tometer is now available to quantitatively measure the
color development from the test kit. The figure below
shows a spectrum for benzene in water. Spectra such
as this are used to program the instrument to read out
ppm as mg/liter (water) or mg/Kg (soil).

100.0
%T
80.0

Heating Oil (ppm)

* oobd 1 11 4
250 340 430 520 610 700nm
WAVELENGTH




HNU-Hanby Environmental Field Test Kits In Practice

Leaking Underground Storage Tanks

In the United States and throughout the world
thousands of underground petroleum storage tanks are
heing replaced to meet regutatory requirements. AL sites
where leaks or spills have occurred, all contaminated
soils must be excavated and replaced with clean fill.
HNU-Hanby Environmental Test Kits are currently
being used by numerous companies and organizations

to immediately determine where and how far the

excavation must go to insure compliance.

In August 1989, 500 gallons of gasoline was spilled
while filling underground storage tanks at a gas station
in Houston, Texas. Immediately following the spill, the
test kit was used to quickly screen the soil to determine
the vertical and lateral spread of the fuel. During this
investigation. it was determined that the underground
tanks were leaking. The test kit helped remediation

efforts move ahead more quickly.

In April 1990, a damaged tuel line caused 400-500
aallons of heating oil to leak from a domestic basement
storage tank. The fuel severely impacted a shallow well
on neighboring property and could have potentially
reached the ocean (1,100 teet down grade). The test kit
wis tused during excavation and soil remediation to

rapidly screen saumples on-site.

Oil Spills

In March 1989, the Exxon Valdez ran 2eround on Bligh
Reef in Alaska's Prince William Sound spilling more
than 10-miltion eallons of crude il HNU-Hanby
Environmental Field Test Kits were and continue to be
used 1o monitor the effects of the spifl. The Alaska
Department of Environmental Consenvation is using the
test kit to analvze the water in and around salmon

hatcheries mostimpacted by the spill.

The Norwegian tanker Mega Borg leaked oil and bumed
for four davs in Galveston Bay (Texas). Several test Kits
were emploved by the research vessel Gyre (Texas A&M)
1o analvze water samples taken at various depths. The
test kits were also used to monitor affected shoreline and

marshland areas of the bav.

The cotlapse of an vil storage tank in Pennsylvania
caused approximately one-mitlion gallons of diesel fuel
to spill into the Monongahela River. The test kit was

used zround the clock to monitor facilities that take

water downriver from the spill.




Other Environmental Instruments from HNU Systems, Inc.

HNU Model 101 Portable Analyzers wre deviuned to mike detecting and
measuring voliile organic compounds (VOCs) easier. They incorporate HNU'S
unique patenied ion chamber that provides the best fose-end sensitivits wd enables
the user to clectronicadly zero the instrument. The onginal PE10T and the HW-101
Hazardous Waste Analvzer are both certifid for use in Class 1 Division 11 Groups
ABCD Areas. The 18-191 s certified Intrinsically Safe and meets Harmonized

European Standards. The new DL-101 provides datalogging for up to 255 sites.

interchangeable lamps. and four modes of operation.

The HNU Model 311 Portable Gas Chromatograph provides lb-quality data
in the field. Applications include: measurement of VOCs in petroleum contauninated
soil and water, landfill monitoring, hazardous waste analysis. and industrial hygiene.
The rugged and versatile 311 is fully programmable, has an automated sampling
system. and is manufactured in a variety of single- and dual-detector configurations.
Detectors available include: photoionization (organics), electron capture (chlorinated

hydrocarbons), and far ultraviolet (organics/inorganics).

The HNU Model 201 Continuous Gas Monitor provides early detection
of leaks from underground storage tanks. This highlv-sensitive instrument may
also be used to monitor stack gas. process streams, ambient air. fugitive
emissions. soil vases, as well as VOCs in soil and water from
stripping/remediation operations. The low-maintenance photoionization
detector provides the fast response time. stabilitv. and wide dynamic range

needed for continuous monitoring,

The HNU Model SEFA-P Portable X-ray Fluorescence Analyzer is
designed for field screening heavy metal contaminants and other muzerials at
hazardous waste sites. Other applications include mixed waste, lead in paint. and
waste oil analvsis. The state-of-the-art Si(Li) x-ray detector provices e high
resolution, precision and accuracy needed to meet EPA field screening
requirements. The instrument is safety-interlocked. provides for three rac:oisotope

sources. and has multi-sample capability for faster sample throughp:.

LY

Specifications subject to chunge without notice, & 1991 HNU Sustenns, Ine 2 om 28Y-20 193 Printed i the U

To order. call (800) 962-6032 or contact your nearest representative. For more information on these or other HNU
products. applications, and accessories, mail the attached post-paid repls card or call 10171 964-0090 and sk for our sitles department



HNU Systems, Inc.. manufactures and supports the
widest range of environmental monitoring instru-
~_Mentation available. HNU also manufactures x-rav
fluorescence analyzers, microanalysis systems, and
----- sensitive balances for scientifjc gas blending and
" other ultraprecise weighing. Our quality manage-
ment system has been certified to the prestigious
I1SO 9002 standard—by which world-class compa-
nies are measured. HNU has offices in the US4,
Canada, England, Germany, and Finland, with

_distributors the world over
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Fort Story
Health and Safety Plan Approvals

Health and Safety Plans require specific approvals as described below. Note that all plans
require the approval of a degreed HS professional.

Category Approvals
Level A PPE, IDLH, Variance Project Manager,
from corporate procedures, Project/Location HS Staff,
special circumstances. Region/Division HS Manager,
Corporate Director HS,
CIH.
Level B PPE. Project Manager,

Project/Location HS Staff,
Region/Division HS Manager
(or designee),

CIH.

Level C or D PPE. Project Manager,
Project/Location HS Staff.

Approvals

I have read and approved this HASP with respect to project hazards, regulatory
requirements, and IT procedures (please indicate if CIH).

Project Manager/Date

Project/Location HS Staff/Date
/ZOT/W//%OMV&@ C/ /7[ Y~7-77%

Region/Division HS Manager/Date

Corporate Director HS/Date

Form HS052
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SITE SAFETY AND HEALTH PLAN ACKNOWLEDGEMENT FORM

I have been informed of, and will abide by the procedures set forth in the Site Safety
and Health Plan and its Amendments for the Fort Story, VA Fire Training Area.

Printed Name Signature Representing Date




1.0 INTRODUCTION

1.1 Objective

This document describes the health and safety guidelines developed to protect on-site
personnel, visitors, and the public from physical harm and exposure to hazardous materials
at the Fort Story sites. The procedures and guidelines contained herein were based upon
the best available information at the time of the plan's preparation. Specific requirements
may be revised if new information is received or conditions change. A written amendment
will document all changes made to the plan. Any amendments to this plan will be included
in Attachment A. Where appropriate, specific OSHA standards or other guidance
documents will be cited and applied. This document and amendments to it will be made
available to the Contracting Officer (CO).

1.2 Site Description and Contamination Characterization

Fort Story Fire Training Area site 4 is located in the southwestern section of Fort Story,
Virginia, along Hospital Road and adjacent to the fuel farm (see Attachment B). A hospital
facility formerly located on this site was relocated in 1960 and the building structure was
demolished. From 1960 through 1978, the southern boundary along U.S. 60 was used as a
wildlife game preserve.

Prior to 1980, fire training exercises consisted of extinguishing JP-4 aviation fuel released
and ignited directly on the surface soil of the site. The releases were extinguished by a
mixture of firefighting foam and water. The existing concrete fire pad, which is 42 feet x
42 feet, was constructed in 1980 to be used for firefighter training exercise. A 15 feet x 15
feet x 2 feet pit is situated in the center of the pad. Once each month, the pad was filled
with several inches of water and 75 to 400 gallons of fuel (JP-4) fuel, contaminated fuels,
and hydraulic fluid. The mixture was then lit and allowed to burn. During the exercise,
three or four firefighters performed extinguishing exercises using 50 to 150 gallons of fire-
fighting foam. Once the fire was extinguished, the residues with the mixtures were left for
natural evaporation. An 8-inch concrete pad with residual liquid is still present.

A second location at the Fort Story site requiring remedial work is the Lighter Amphibious
Resupply Cargo (LARC) Maintenance Area. This area is located off Atlantic Avenue and
Lingayan Gulf Road and includes Buildings 1081, 1082, 1083, and 1084. The LARC
Maintenance Area includes a Wash Rack Area. During the 1950’s the Wash Rack Area
was first used as the Barge Amphibious Resupply Cargo (BARC) Motorpool and
maintenance facility. In 1964, the BARC vehicle was phased out and the LARC vehicle was
prototyped. Previous maintenance and training activities at this location along with
stockpiled contaminated soils in the area may have caused the need for soil treatment in the
area. The Wash Rack Area (or sand box area) is designated to be treated until an action
limit of less than 50 ppm of Total Petroleum Hydrocarbons (TPH) is reached. The Wash
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Rack Area is approximately 400 feet x 200 feet. There's potential for the soils from these
areas to contain more contaminants than just TPH.

During a past Underground Storage Tank (UST) removal the Base placed two soil piles,
combined amounting to approximately 1000 cubic yards, to the west of the LARC concrete
pad. These soils will also be included in the LARC area clean-up.

1.3 Policy Statement

It is the policy of International Technology (IT) Corporation to provide a safe and healthful
workplace for all employees, subcontractors, and consultants in compliance with
governmental requirements. Additionally, the requirements of our clients shall take
precedence provided that their requirements exceed those of IT and governmental
regulations.

We believe in two fundamental principles of safety: all accidents. injuries and occupational
illnesses are preventable; and if an operation cannot be done safely, we will not do it. To

put these principles into practice, every associate will receive the appropriate training,
equipment, and other resources necessary to complete assigned tasks in a safe and efficient
manner.

Safety, industrial hygiene, and loss prevention are the direct responsibility of all members
of management, who must create an environment in which everyone shares a concern for
their own safety and the safety of their associates. Safety shall take precedence over
expediency or short cuts. It is a condition of employment that all employees work safely and
follow established safety rules and procedures.

Managers must conduct their businesses in compliance with governmental safety regulations
and company procedures. All IT health and safety procedures must be implemented for all
IT employees on all projects where IT is the subcontractor, or a joint venture partner. If
IT is the prime contractor, IT procedures shall be applied to all IT and subcontractor
personnel.

The implementation of effective safety and health practices is a key measure of managerial

performance. Management, with the assistance of the internal health and safety professional
staff, will conduct audits to assess the effectiveness of the safety program(s) in place, and
to identify areas for improvement. All deficiencies shall be corrected promptly.

All injuries, occupational illnesses, vehicle accidents, and incidents with potential for injury
or loss will be investigated. Appropriate corrective measures will be taken to prevent
recurrence, and to continually improve the safety of our workplace.



1.4 References

Title 29, Code of Federal Regulations (CFR), Part 1910 - Occupational Safety and Health
Standards, Revised July 1, 1992 (especially 29 CFR 1910.120 - Hazardous Waste Operations
and Emergency Response).

Title 29, Code of Federal Regulations (CFR), Part 1926 - Safety and Health Regulations
for Construction, Revised July 1, 1992.

U.S. Army Corp of Engineers, Safety and Health Requirements Manual, EM 385-1-1,
October 1992,

NIOSH/OSHA /USCG/EPA. Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities, Publication No. 85-115, October 1985.

NIOSH, Pocket Guide to Chemical Hazards, Publication No. 90-117, Revised 1990.

ACGIH, Threshold Limit Values and Biological Exposure Indices for 1992-1993.

CHRIS Hazardous Chemical Data, U.S. Department of Transportation, United States Coast
Guard, Commandment Instruction M.16465.12A, June 1985.

Material Safety Date Sheet Collection, Genium Publishing Corporation, Schenectady, NY,
March 1992.
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2.0 ORGANIZATION, QUALIFICATIONS, AND
RESPONSIBILITIES

2.1 All Personnel

All site personnel will be responsible for continuous adherence to health and safety
procedures during the performance of assigned work. In no case may work be performed
in a manner that conflicts with the intent of this plan or the inherent safety and
environmental cautions outlined in this plan. After due warnings, personnel violating safety
procedures will be dismissed from the site and possibly terminated from further work.

2.2 Safety and Health Manager (SHM)

The SHM is responsible for the development, implementation, and oversight of the Safety
and Health Program and the Site Safety and Health Plan (SSHP). The SHM may designate
a fully trained and experienced individual, such as the Site Supervisor, to implement and
continually enforce safety policies and activities on-site.

The SHM will have a minimum of three (3) years of working experience in the chemical or
hazardous waste disposal industry. The SHM will have expertise in the chemical or
hazardous waste disposal industry. The SHM will have expertise in air monitoring
techniques, development of PPE programs for working in potentially toxic atmospheres, and
he/she must have working knowledge of applicable Federal, State, and local occupational
Health and Safety regulations. The SHM will oversee/review the site operations and review
and approve this SSHP. The SHM will have a formal education and training in
occupational Health and Safety or a related field and certification in Industrial Hygiene by
the American Board of Industrial Hygiene (ABIH).

2.3 Site Safety and Health Officer (SSHO)

The SSHO is responsible for providing technical assistance to the Site Supervisor with
respect to health and safety matters. The SSHO will conduct daily inspections to determine
if operations are being conducted in accordance with the SSHP, USACE contract
requirements, U.S. EPA health and safety guidelines, and OSHA regulations. The SSHO
will report to the SHM and the Site Supervisor. In the absence of a SSHO, the Site
Supervisor will assume the responsibilities of the SSHO.

The SSHO will have a minimum of one (1) year of working experience at hazardous waste
sites where EPA Level C and Level B PPE is required. Specialized training in PPE and
respiratory protective equipment, program implementation, proper use of air monitoring
instruments, air sampling methods, and interpretation of results is required. He/she must
be certified as having completed First Aid and CPR by a recognized organization such as
the American Red Cross and he/she must have working knowledge of applicable Federal,
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State, and local occupational Health and Safety regulations. The SSHO must meet the site
entry requirements described in Section 6.5.

2.4 Project Manager (PM)

The PM is responsible for ensuring that the necessary personnel are available for this
project and that the reporting, scheduling, and budgetary obligations for this project are met.

The PM will have a minimum of three (3) years of experience in management of hazardous
waste operations and/or emergency response, and an education in the environmental
profession or a related field.

2.5 Site Supervisor (SS)

The SS, as the on-site representative of IT, is responsible for maintaining contact with the
U.S. Army Corps of Engineers (USACE) representative, the SHM, and the PM. The SS is
also responsible for coordinating and enforcing health and safety activities for all individuals
on site at all times. The SS will report to the PM and work directly with the USACE
representative.

The SS will have a minimum of two (2) years of field experience and supervisory experience.
The SS will be competent, experienced and knowledgeable in the field of hazardous and
toxic waste cleanup and specific activities identified in the Delivery Order. The SS will have
completed an Eight Hour Supervisor Course as required by 29 CFR 1910.120 in addition
to complying with the site entry requirements described in Section 6.5.

2.6 Subcontractors, Visitors and Other On-Site Personnel

Subcontractors are responsible for the health and safety of their employees and for
complying with the standards established in this SSHP. Subcontractors will report to the SS.

Any person who observes unsafe acts or conditions or other safety problems should
immediately report observations/concerns to appropriate personnel as provided in Figure
2-1 "Key Personnel and Chain of Command”. If there is any dispute with regard to health
and safety, on-site staff will attempt to resolve the issue on-site and if the issue cannot be
resolved, they will consult off-site technical staff and supervisors for assistance. The specific
task or operation in question shall be discontinued until the issue is resolved. All
subcontractors, visitors, and other on-site personnel must check in with the SS prior to
gaining access to the site, in order to verify that appropriate entry requirements are met.
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FIGURE 2.1 KEY PERSONNEL AND CHAIN-OF-COMMAND

FORT STORY
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3.0 JOB HAZARD/RISK ANALYSIS (ACCIDENT PREVENTION
PLAN)

3.1 Scope of Work

The purpose of this project is to remove soil and concrete associated with the Fire Training
Area No. 4, dispose of the concrete, and transport the soils to the LARC Area for
treatment. Additionally, contaminated soils will be removed from the LARC Maintenance
Area. The existing stockpiled soils at the LARC Area, along with those excavated from the
LARC Area and Fire Training Area, will be treated. This SSHP will address the tasks
associated with demolishing the fire training facilities and treating soils at the LARC
Maintenance Area. The subject tasks include: Task 1 - Mob/Demob and Site Preparation,
Task 2 - Removal of Liquid from the concrete training pad, Task 3 - Demolition of Fire
Training Pad, Task 4 - Monitoring Well Installation, Task 5 - LARC Area Excavation, and
Task 6 - Backfilling.

The activity hazard analysis is an ongoing process from initiation of the SSHP to
implementation and completion of field work. The job hazard analysis provided in this plan
is the first phase in a two phase process. The second phase consists of further hazard
analysis in the field. This SSHP serves as the Accident Prevention Plan (APP) and
preliminary activity hazard analysis.

3.2 Job Hazard Assessment

3.2.1 Task 1 - Hazards and Controls
The hazards and controls for Task 1 - Mob/Demob and Site Preparation are as follows:
3.2.1.1 Operating and working around heavy equipment

Hazards: Equipment backing up and striking people/objects.
Above-ground utility lines.
Personnel in the area of a swinging boom or similar
moving equipment.
Noise.

Controls: All equipment must have operational backup alarms.
Personnel must make eye contact with the operator
before approaching a machine.

Operators must be aware of personnel in the area and
use proper hand signals before maneuvering.
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3.2.1.2

3.2.1.3

32.14

Operators must wear hard hats when operating machines
unless heavy equipment has an enclosed cab or cage
Cover.

Operators must wear hard hats when going to and from
their machines.

Operators must maintain at least 10 feet of clearance for
0-50 kv systems when maneuvering equipment near
overhead power lines (reference EM 385-1-1, 11.E.04 for
higher kv systems). Refer to Attachment K for
Underground/Overhead Utility Checklist.

Wear hearing protection and other prescribed PPE (see
Section 5.3).

Clearing, grubbing, brush removal, and grading

Hazards:

Controls:

Slip, trip, fall, and cut.
Noise.
Contact with moving parts/cuts.

Follow manufacturer’s instructions on use of
clearing/grading equipment (safety training).

Be certain of footing and keep work areas free of
obstructions.

Keep clothing seems tightly fastened and tucked in.
Wear hearing protection and other prescribed PPE (see
Section 5.3).

Temporary construction of facilities/material handling

Hazards:

Controls:

Electrical shock.

Heavy material handling.
Slip, trip, fall, and cut.
Nip/pinch points.

Use only qualified electricians for electrical work.
Utilize appropriate material handling equipment.
Follow proper lifting and moving techniques, do not lift
over 60 lbs. without assistance.

Wear prescribed PPE (see Section 5.3).

Equipment decontamination

Hazards:

Slip, trip, and fall.
Contact with contaminants and cleaning solutions.
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Hit by pressure washer or hand tools.

Controls: Be sure of footing.

Wear prescribed PPE (see Section 5.3).
Follow prescribed personnel decontamination
procedures.

3.2.2 Task 2 - Hazards and Controls

Approximately 6000 gallons of water is contained within the fire training pit. The hazards
and controls for Task 2 - Removal of Liquid from the Concrete Training Pad are as follows:

3.2.2.1 Water management

Hazards:

Controls:

Muscle strains from heavy lifting.

Personnel falling into the pit - slip, trip, and fall.

Personnel splashed by liquid and contact with chemical
contaminants (see Table 3.1).

Cut/puncture from hose.

Noise.

Do not lift over 60 lbs without assistance.
Work in the Buddy System.

Utilize life lines or life jackets as necessary.
Inspect pump and hose prior to use.

Wear prescribed PPE (see Section 5.3).

3.2.3 Task 3 - Hazards and Controls

The fire training pad is a 42 square foot concrete structure approximately one foot thick.
In the center of the pad is a 15 square foot pit. The fire training pad is located in an open
field and is easily accessible. An estimated 120 tons of concrete will be removed from the
site. The hazards and controls for Task 3 - Demolition of Fire Training Pad are as follows:

3.2.3.1 Operating and working around heavy equipment

Hazards:

Equipment backing up and striking people/objects.

Utility lines.

Personnel in the area of a swinging boom or similar moving
equipment.

Noise.

Chemical contaminants (see Table 3.1).
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Controls:  All equipment must have operational backup alarms.
Personnel must make eye contact with the operator before
approaching a machine.

Operators must be aware of personnel in the area and use
proper hand signals before maneuvering.

Operators must wear hard hats when operating machines
unless heavy equipment has an enclosed cab or cage cover.
Operators must wear hard hats when going to and from their
machines.

Operators must maintain at least 10 feet of clearance for 0-50
kv systems when maneuvering equipment near overhead
power lines (reference EM385-1-1, 11.E.04 for higher kv
systems).

Wear hearing protection and other prescribed PPE (see
Section 5.3).

3.2.3.2 Excavation

Hazards:  Striking unexpected underground utilities.
Potential of running soils and falling concrete, dislodging spoil,
and cave-ins.
Personnel and equipment adjacent to unprotected drop in
elevation.
Lack of quick access and egress.
Chemical contaminants (see Table 3.1).

Controls:  Perform utility check prior to intrusive work (reference
Attachment K for Underground/Overhead Utility Checklist).
Place spoils 2-4 feet from excavation.
Slope excavation (reference IT Procedure HS307 and
Attachment K for Trench/Excavation Notification Worksheet).
Barricade excavation area.
Limit work area to necessary personnel only.
Wear prescribed PPE (see Section 5.3).

3.24 Task 4 - Hazards and Controls

A monitoring well will be placed at the fire training area. The hazards and controls for
Task 4 - Monitoring Well Installation are as follows:

3.24.1 Material handling

Hazards:  Potential uneven walking/working surfaces.
Heavy material handling.
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3.24.2

3.243

Chemical contaminants (see Table 3.1).

Controls:  Be sure of footing and path of travel priortom o v i n g
materials.
Utilize appropriate material handling equipment such as wheel
barrows, dollies and loaders.
Wear prescribed PPE (see Section 5.3).
Comply with air monitoring protocol and action levels (see
Table 8.1).

Working with powered hand tools and electrical work

Hazards:

Controls:

Drilling

Hazards:

Controls;

Electrical shock.
Nip/pinch points and cut.

Use only qualified electricians for electrical work.
Utilize a GFCI on branch circuits for all electrical
equipment not a part of permanent wiring.

Follow manufacturer’s instructions when using power
tools.

Wear prescribed PPE, including work gloves (see Section
5.3).

Striking underground utilities.

The derrick man on a well drilling operation performs
his tasks from various elevated work platforms in the
mast. He is exposed to falls when not utilizing fall
protection equipment while climbing the derrick ladder,
while working with the pipe stands, and while moving
from the ladder to his platform station.

Contact with chemical contaminants (see Table 3.1).

Prior to the start of site work, the drilling subcontractor
will inspect all drilling equipment in the presence of the
SS. The inspection will be documented in the field
records. If field operations last longer than one week,
the drilling equipment inspection must be repeated on a
weekly basis.

The location of all underground utilities must be
ascertained and confirmed prior to the start of drilling
operations. In addition to obtaining the utility locations
from the USACE, the SS or a qualified subcontractor
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will make a utility survey of each drilling point. The
utility survey shall include both magnetometer and
ground penetrating radar survey. Documentation that
nearby utilities have been marked on the ground and
that the drill site has been cleared shall be in the
possession of the SS (or his designee) prior to
commencement of the intrusive investigation at that
point of the site.

Wear prescribed PPE (see Section 5.3).

3.2.5 Task S - Hazards and Controls

Contaminated soils will be removed from the LARC Maintenance Area and staged at a
nearby predetermined location. Soils from the fire training pad and from the previous UST
project will also be staged at this location. The soils will be treated (bioremediated) at this
location by a subcontractor (Solutions Environmental Associates, Inc.). The Subcontractor
Health and Safety Plan is provided in Attachment L for reference purposes.

The hazards and controls for Task 5 - LARC Area Excavation are as follows:

3251 Soil Excavation and Staging

Hazards:

Controls:

Heavy equipment striking personnel or other
obstructions.

Material being handled striking the operator or other
personnel.

Contact with contaminated materials.

Potential for running soils, dislodging spoil, and cave-ins.
Personnel and equipment adjacent to unprotected drop
in elevation.

Airborne dust.

Inhalation of toxic gases/vapors.

Noise.

Equipment must have backup alarms.

Pedestrians make eye contact with equipment operator
when approaching equipment and vice versa.

Utilize signalmen when necessary.

Delineate work areas with physical barriers and posted
signs where required.

Allow sufficient clearance when maneuvering equipment
near obstructions. Maintain at least 10 feet of clearance
for 0-50 kv power lines (reference EM 385-1-1, 11.E.04
for higher kv systems). Reference the
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Underground/Overhead Utility Checklist in Attachment
K.

Equipment operators must wear a hard hat when
operator/others going to and from equipment.
Operators must wear hard hat when on equipment
unless equipment has an enclosed cab or cage cover.
Limit work area to necessary personnel only.

Do not pass under suspended loads or pass suspended
loads over personnel.

Wear prescribed PPE: hard hat, Polytyvek™ coveralls,
steel toe boots, viton gloves, respirator (Level B or C as
necessary), and taped seams.

Avoid spreading potentially contaminated materials to
other areas of site and equipment.

Place spoils 2-4 feet from excavation (refer to
Attachment K for Trench/Excavation Notification
Worksheet).

Slope Excavation.

Barricade excavation area.

Limit work area to necessary personnel only.

Utilize a water truck with spray as necessary.

Wear prescribed PPE: Level C respiratory protection,
Level B if 250 ppm organic vapors/gases.

Wear hearing protection if noise is > 85 decibels (dBA)
TWA.

3.252 Soil Treatment

Hazards:

Heavy equipment (excavator/bulldozer) striking people,
objects or aboveground utility lines.

Personnel in the area of a suspended load or overhead
moving equipment.

Hit by sprayer contents.

Contact with contaminant (TPH), inoculation solution,
nutrient (ammonia, phosphate), or caustic/acid
(ammonia hydroxide/hydrochloric acid).

Slip, trip and fall. Open excavation.

Striking underground utility.

The derrick man on drilling operation is exposed to falls
when not utilizing fall protection while climbing the
derrick ladder, working with pipe stands, and while
moving from the ladder.

Noise.
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Controls:

Heavy equipment must have operational backup alarms.
Personnel must make eye contact with equipment
operators before approaching a machine.

Operators must be aware of personnel in the area and
use proper hand signals before maneuvering.
Operators (drill rig and heavy equipment) must maintain
proper clearance for overhead power lines.

Complete a utility survey (see Attachment K).
Operators must wear a hard hat when going to and from
equipment and while on equipment if it doesn‘t have an
enclosed cab.

Direct sprayer away from personnel and only trained
personnel may operate the sprayer.

Reference MSDS sheets in Attachment C.

Have emergency eye wash/shower readily available
when handling caustics.

Be sure of footing and keep work areas free of
obstructions.

Wear fall protection as required.

Wear hearing protection and other prescribed PPE (see
Section 5.3).

3.2.6 Task 6 - Hazards and Controls

The backfilling of the fire training pad and the LARC Maintenance Area will be performed

after soil treatment is complete.

The hazards and controls for Task 6 - Backfilling are as follows:

3.2.6.1 Operating and working around heavy equipment

Hazards:

Controls:

Equipment backing up and striking people/objects.
Above-ground utility lines.

Personnel in the area of a swinging boom or similar
moving equipment.

Noise.

Chemical contaminants (see Table 3.1).

All equipment must have operational backup alarms.
Personnel must make eye contact with the operator
before approaching a machine.

Operators must be aware of personnel in the area and
use proper hand signals before maneuvering.
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Operators must wear hard hats when operating machines
unless heavy equipment has an enclosed cab or cage
cover.

Operators must wear hard hats when going to and from
their machines.

Operators must maintain at least 10 feet of clearance for
0-50 kv systems when maneuvering equipment near
overhead power lines (reference EM385-1-1, 11.E.04 for
higher kv systems).

Wear hearing protection and other appropriate PPE (see
Section 5.3).

3.3 Chemical Hazards

Previous sampling, analytical data and other information have indicated that the chemical
hazards provided in Table 3.1 either exist at the site or have the potential to exist at the site.
When referencing exposure limits, the most stringent limits will be used. Detailed hazard
information for these chemicals is available in Attachment C, Hazardous Chemical
Information.
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TABLE 3.1 HAZARDOUS CHEMICALS AND EXPOSURE GUIDELINES

Exposure Limits -
v R . | Route of . »
Contaminant | TLV*/PEL IDLH exposure? Symptoms First Aid
Oil mist 5 mg/m’/ | None Inh. None reported. Skin: wash with soap.
(mineral) 5 mg/m? exists Breath: get to fresh
air.
Jet Fuel 200 ppm Data not | Inh. Vapor causes slight Remove contaminated
(JP4) available | Ing. irritation of eyes and clothing and shoes,
nose, if taken into lungs | flush effected areas
causes coughing, distress | with plenty of water.
and rapidly developing Soap wash effected
pulmonary edema. areas, if in eyes, hold
These symptoms can lead | eyelids open and flush
to unconsciousness. May | with plenty of water.
cause central nervous If swallowed and
system depression. victim is conscious
have victim drink
water or milk. Do not
induce vomiting. If
inhaled get to fresh
air.
Benzene (a 10 ppm/ 3000 Con. Same as above. Ca Same as above.
component of | 1 ppm ppm Inh.
fuel) Ing.
Abs.

*TLV - Threshold Limit Values and Biological Exposure Indices for 1992-1993 from ACGIH.
®PEL - Permissible Exposure Limits from 29 CFR 1910.1000, Table Z-1A.
‘IDLH - Immediately Dangerous to Life or Health from NIOSH - Pocket Guide to Chemical Hazards.
dInh. = inhalation; Abs. = skin absorption; Ing. = ingestion; Con. = skin and/or eye contact.
¢ Symptoms and First Aid from Genium Publishing Corporation, Revision A, 9/91.
Ca = Carcinogen.
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4.0 STANDARD OPERATING SAFETY PROCEDURES, ENGINEERING
CONTROLS, AND WORK PRACTICES

4.1 General Practices

Whenever possible, avoid contact with contaminated (or potentially
contaminated) surfaces. Walk around (not through) puddles and discolored
surfaces. Do not kneel on the ground or set equipment on the ground. Stay
away from any waste drums if possible. Protect equipment from contamination
by bagging it.

The Contamination Reduction Zone and Exclusion Zone, as established on the
site, shall be observed. Entry into the CRZ and Exclusion Zone shall be by prior
notification and authorization of the SS. All required protective clothing shall be
worn prior to entering these zones.

Contaminated equipment and contaminated PPE, such as respirators, gloves,
boots, etc. (if not discarded) shall not be removed from the CRZ until they have
been properly cleaned. Proper decontamination will be determined by the SS or
a designate.

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

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

No food or beverages shall be present or consumed in the CRZ and Exclusion
Zone. These are only allowed in designated areas of the Support Zone. Workers
must wash their face and hands prior to eating or drinking.

No tobacco products shall be present or used, and cosmetics shall not be applied
in the CRZ and Exclusion Zone. These are only allowed in designated areas of
the Support Zone.

Beards, facial hair, or other facial obstructions that interfere with respirator fit
will preclude admission to the Exclusion Zone when respirators are required.

Emergency equipment shall be located outside storage areas, in readily accessible
locations, which will remain minimally contaminated.

Field personnel must observe each other for signs of toxic exposure. Indications
of adverse effects include, but are not limited to:
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- Changes in complexion and skin discoloration
- Changes in coordination

- Changes in demeanor

- Excessive salivation and pupillary response

- Changes in speech pattern

Field personnel shall be cautioned to inform each other of non-visual effects of
toxic exposure such as:

- Headaches

- Dizziness

- Nausea

- Blurred vision

- Cramps

- Irritation of eyes, skin, or respiratory tract

Any detected effects of toxic exposure shall be reported to the SS immediately.
The wearing of contact lenses is not allowed in the CRZ and Exclusion Zone.

An emergency eyewash unit shall be located immediately adjacent to employees
who handle hazardous or corrosive materials, including decontamination fluids.
All operations involving the potential for eye injury, splash, etc., must have
approved eye wash units locally available as per 29 CFR 1910.151 (¢).

Enter work-site upwind (as possible) from visible contamination; this area should
be marked as an entrance by flagging.

If any on-site activities, including decontamination, continue later than dusk,
adequate lighting must be provided. Work areas must have adequate lighting for
employees to see to work and identify hazards (5-foot candles minimum).
Personnel should carry flashlights in all normally dark areas for use in the event
of a power failure. Applicable OSHA standards for lighting - 29 CFR 1910.120
(m) shall apply.

Hazardous work such as handling hazardous materials and heavy loads, and
equipment operation etc., should not be conducted during severe storms.

All electrical power must have a ground fault circuit interrupter (GFCI) as part
of it’s circuit if the circuit is not a part of permanent wiring. All equipment must
be suitable and approved for the class of hazard present. Applicable OSHA
standards for electrical - 29 CFR 1926 Subpart "K” shall apply.
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The movement and opening of drums will be done in accordance with 29 CFR
1910.120 (j).

When the temperature falls below 40-F, cold stress protocol shall be followed.
Employees must be supplied with adequate clothing to maintain core
temperature. Cold stress protocol is discussed in detail in IT Procedure HS401.

When the temperature exceeds 70°F and personnel are wearing protective
clothing, a heat stress monitoring program shall be implemented as appropriate.
Employees shall have access to break periods and drinking water as necessary.
Heat stress protocol is further described in Attachment D.

Operations involving the potential for fire hazards shall be conducted in a manner
as to minimize the risk of fire. Non-sparking tools and fire extinguishers shall be
used or available as appropriate. Sources of ignition shall be removed. When
necessary, explosion-proof instruments and/or bonding and grounding techniques
will be used to prevent fire or explosion.

Overhead and underground utility hazards shall be identified and or inspected
prior to conducting operations involving potential contact with utility lines.

4.1.1 Buddy System

The "buddy system” will be used at all times by all field personnel in the hot zone.
No one is to perform field work alone. Maintain visual, voice, or radio
communication at all times.

4.2 Project Specific Practices

Reference Attachment J, IT Policies and Procedures Table of Contents for procedures
marked specifically for this project.

4.3 Hearing Conservation

A hearing conservation program will be implemented at the site when exposures equal or
exceed an 8 hour TWA of 85 decibels. Hearing loss caused by noise is a problem that can
be prevented. As part of the criteria for the medical surveillance program established for
this site, audiometric testing is conducted to monitor each worker’s ability to hear. Noise
monitoring will be conducted as required.

Caution should be taken at or around loud locations. Engineering controls such as mufflers
and baffles should be utilized when feasible to reduce noise. Hearing protection, such as
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E-A-R™ plugs (NRR of 35), is required to be worn by personnel working with or around
heavy equipment and as noise monitoring dictates.

4.4 Confined Spaces

A confined space is a space having limited means for entry and exit and unfavorable natural
ventilation which could cause or produce dangerous air contaminants, flammable /explosive
atmospheres, and/or oxygen deficient atmospheres. Confined space entry is not anticipated
during this project. Should questions or concerns arise regarding confined spaces, reference
IT Procedure HS300 (PRO 9531.1B).

4.5 Sanitation

A break area will be designated and provided in an area in the support zone (outside of
contaminated zones). Outdoor and indoor areas, such as trailers, may be designated. The
designated areas will be clean and will facilitate the number of workers using it. Eating,
drinking and tobacco may be permitted in break areas.

IT will provide an adequate supply of drinking water. These drinks will be dispensed in an
approved potable water system and in a manner which prevents contamination between the
consumer and dispenser. All outlets dispensing nonpotable water will be posted "Caution -
Water Unfit for Drinking, Washing, or Cooking”. All containers used for storing and
dispensing drinking water will be clearly marked and not used for any other purposes.
Systems furnishing nonpotable water and systems furnishing potable water will be
constructed and remain completely independent of each other.

IT will provide a chemical toilet for the personnel on-site (USACE's "Safety and Health
Requirements Manual”, Section 02.B). Arrangements will be made for the routine servicing
and cleaning of this unit. Water and cleaning compounds will be made available for
decontamination, washing face and hands, and sanitation purposes.

4.5.1 Trash Collection

Adequate trash receptacles will be placed around the job site for trash collection.
Contaminated trash must be segregated from sanitary trash. Sanitary trash receptacles will
be labeled "Sanitary Trash”.

High housekeeping standards must be maintained. Trash receptacles shall be emptied on
an as-needed basis.



5.0 PERSONAL PROTECTIVE EQUIPMENT

5.1 Respiratory Protection

Respiratory protective equipment shall be NIOSH-approved and respirator use shall
conform to ANSI Z88.2 and OSHA 29 CFR 1910.134 requirements. Each employer shall
maintain a written respiratory protection program detailing selection, use, inspection,
cleaning, maintenance, storage, and fit testing of respiratory protective equipment. IT
Procedure HS601 further defines the respiratory protection program.

All personnel (including visitors) performing on-site activities, and using a negative pressure
respirator must have successfully passed a qualitative respirator fit test in accordance with
OSHA 29 CFR 1910.134 within the last 12 months. Documentation of fit testing is the
responsibility of each employer. Fit testing and any training related to respiratory protection
for IT personnel will be documented on the IT Respiratory Training Completion Form (see
Attachment E-1).

5.2 Levels of Protection

The following is a brief description of the personal protective equipment which may be
required during various phases of the project. The U.S. EPA terminology for protective
equipment will be used; Levels A, B, C and D. At a minimum four (4) sets of appropriate
personal protective equipment will be maintained at the site for visitor usage.

5.2.1 Level A Protection (Level A Protection is not anticipated during this project)

(NOTE: Use of Level A personal protective equipment requires that at least two (2)
persons must be available as backup, ready to provide emergency assistance. Authorization
from Corporate Health and Safety staff is needed).

5.2.2 Level B Protection

Level B Protection Shall Be Used When:

A substance has been identified and requires a high level of respiratory protection
but less skin protection than Level A;

Concentrations of chemicals in the air are IDLH or above the maximum use limit
of an air purifying respirator (APR) with full-face mask;

Oxygen deficient atmospheres (<20.0%) or potentially oxygen deficient
atmospheres exist; and/or

Confined space atmospheric test results require Level B.
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Level B Protective Equipment at a Minimum Shall Consist of:

Chemical resistant coveralls (Poly Tyvek™ or equivalent);

Chemical resistant boot covers (rubber or equivalent) worn over steel toe and
shank work boots or chemical resistant steel toe and shank work boots (rubber
or equivalent);

Chemical resistant inner gloves (disposable vinyl or latex);

Chemical resistant outer gloves (nitrile or equivalent);

Pressure demand SCBA or airline system with egress bottle;

Hearing protection (E-A-R™ plugs with NRR of 35 or equivalent) as needed;
Hard hat; and

Ankles/wrists taped with duct tape. (NOTE: Use of Level B personal protective
equipment requires that at least one (1) person must be available, ready to
summon emergency assistance if needed.)

5.2.3 Level C Protection

Level C Protection Shall Be Used When:

The same level of skin protection as Level B, but a lower level of respiratory
protection is required;

The types of air contaminants have been identified, concentrations have been
measured, and an APR is available that can remove contaminants; or

The substance has adequate warning properties and all criteria for the use of an
APR has been met.

Level C Protective Equipment at a Minimum Shall Consist of:

524

Chemical resistant coveralls (Poly Tyvek™ or equivalent);

Chemical resistant boot covers (rubber or equivalent) worn over steel toe and
shank work boots or chemical resistant steel toe and shank work boots (rubber
or equivalent);

Chemical resistant inner gloves (disposable vinyl or latex);

Chemical resistant outer gloves (nitrile or equivalent);

Full-face APR with organic vapor/acid gas HEPA combination cartridges;
Hearing protection (E-A-R™ plugs with NRR of 35 or equivalent) as needed;
Hard-hat; and

Ankles/wrists taped with duct tape.

Level D Protection

Level D Protection Shall Be Used When:

The atmosphere contains no known hazard;
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Work functions preclude splashes, immersions, or the potential for unexpected
inhalation of, or contact with, hazardous concentrations of harmful chemicals; and
Atmospheric concentrations of contaminants are less than the TLV.

Level D Protection Equipment at a Minimum Shall Consist of:

Standard work uniforms or coveralls;

Steel toe and shank work boots;

Boot covers as needed;

Gloves as needed,;

Safety glasses as needed;

Hearing protection (E-A-R™ plugs with NRR of 35 or equivalent) as needed;
Splash shield as needed; and

Hard-hat.

Modified Level D Protective Equipment at a Minimum Shall Consist of:

Chemical resistant coveralls (Poly Tyvek™ or equivalent);

Chemical resistant boot covers (rubber or equivalent) worn over steel toe and
shank work boots or chemical resistant steel toe and shank work boots (rubber
or equivalent);

Chemical resistant inner gloves (disposable vinyl or latex);

Chemical resistant outer gloves (nitrile or equivalent);

Hearing protection (E-A-R™ plugs with NRR of 35 or equivalent) as needed;
Hard-hat; and

Ankles/wrists taped with duct tape.
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5.3 Activity Specific Levels of Protection

The required level of protection is specific to the activity being conducted. At this site the
minimum levels of protection are as follows:

Activity* Level of protection Special requirements
Task 1 Level D Use chemical protective boot covers,

gloves and apron when working with
potentially contaminated material
(minimize skin contact).

Task 2 Modified Level D Upgrade to Level C if air monitoring
action level (Table 8.1) mandates.

Task 3 Modified Level D Routine air monitoring/sampling.
Upgrade to Level C if air monitoring
action level (Table 8.1) mandates.

Task 4 Level D Use chemical protective boot covers,
gloves and apron when working with
potentially contaminated material
(minimize skin contact). Routine air
monitoring/sampling. Upgrade to
Level C if air monitoring action level
(Table 8.1) mandates.

Task § Modified Level D Routine air monitoring/sampling.

Upgrade to Level C if air monitoring
action level (Table 8.1) mandates.

Task 6 Level D Backfilling

* Tasks are described in Section 3.0.
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6.0 SITE CONTROL MEASURES

The primary purpose for site control is to establish the hazardous area perimeter, to reduce
migration of contaminants into clean areas and to prevent access or exposure to hazardous
materials by unauthorized persons. At the end of each workday, the site should be secured
or guarded to prevent unauthorized entry. Site work zones will include a Support Zone,
Decontamination Zone, and an Exclusion Zone.

6.1 Clean Zone/Support Zone

The uncontaminated Support Zone or clean zone will be the area outside the Exclusion and
Decontamination Zones and within the geographic perimeters of the site. The area is used
for staging of materials, parking of vehicles, office and laboratory facilities, sanitation
facilities, and receipt of deliveries. Personnel entering this zone may include delivery
personnel, visitors, security guards, etc., who will not necessarily be permitted in the
Exclusion Zone. All personnel arriving in the Support Zone will upon arrival, report to the
site office and sign the site entry/exit log. There will be one controlled entry/exit point
from the clean zone to the Decontamination Zone.

6.2 Decontamination Zone/Contamination Reduction Zone

The Decontamination Zone or Contamination Reduction Zone (CRZ) will provide a
location for removal of contaminated personal protective equipment and final
decontamination of personnel and equipment. All personnel and equipment should exit via
the decon area. A separate decontamination area will be established for heavy equipment.

6.3 Exclusion Zone/Hot Zone

The Exclusion Zone will be the "hot zone” or contaminated area inside the site perimeter.
Entry to and exit from this zone will be made through a designated point and the SS will
note in the daily log all personnel who entered the hot zone. Appropriate warning signs to
identify the Exclusion Zone should be posted (i.e. "DANGER - AUTHORIZED
PERSONNEL ONLY", "PROTECTIVE EQUIPMENT REQUIRED BEYOND THIS
POINT", etc.). Exit from the Exclusion Zone must include personnel and equipment
decontamination.

6.4 Emergency Entry and Exit
A map of the site and surrounding area is provided in Attachment B. Work zones and
evacuation routes will be included on the map by the SS, with concurrence of the SHM,

prior to commencing operations. During an emergency the evacuation routes noted on the
site map should be followed. If conditions such as wind direction or physical hazards do not
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allow access to the prescribed evacuation routes, evacuate by the safest means available and
decontaminate to the greatest extent possible.

6.5 Site Entry Requirements

In order to allow an individual into potentially contaminated areas of the site (decon zone
and hot zone) he/she must meet the following requirements.

+ Documentation of completing training requirements as described in Section 9
(including review of this SSHP and signing off as such).

+ Documentation of completing medical surveillance requirements as described in
Section 10.

- Respiratory fit testing as necessary (Section 5.1).

+ A hazard briefing which includes current operations at the site, hazards that exist
and control measures to follow.

- Signing the site entry log.
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7.0 DECONTAMINATION

In general, everything that enters the Exclusion Zone at this site, must either be
decontaminated or properly discarded upon exit from the Exclusion Zone. All personnel
must enter and exit the hot zone through the decon area. Prior to demobilization,
contaminated equipment will be decontaminated and inspected by the SS or a designate
before it is moved into the clean zone. This inspection shall be noted in the daily log.

The type of decontamination solution to be used is dependent on the type of chemical
hazards. The decontamination solution for this site is soap (facial/body deoderant soap for
personnel decon and DOW™ Bacteria Soap or equivalent for equipment decon) and water.
At a minimum, decontamination solution will be changed daily.

7.1 Procedures for Equipment Decontamination

Any item or vehicle taken into the Exclusion Zone must be assumed to be contaminated
and must be carefully inspected and/or decontaminated prior to leaving the site. A visual
inspection of the frame and tires of all vehicles and equipment leaving the Exclusion Zone
will be completed. In order for a vehicle/equipment to pass inspection it must be in a
broom-clean condition, water washed and free of loose dirt or sludge material on tailgates,
axles, wheels, etc.

An equipment decontamination pad will be established in the Decontamination Zone. This
pad will be utilized to remove soil from all equipment leaving the work area.
Decontamination procedures will consist of washing equipment to remove mud and/or dirt.
A special “clean area” will be utilized by personnel who must come in contact with soil
during vehicle maintenance and repair. All equipment requiring maintenance or repair will
be staged in the Decontamination Zone prior to servicing.

Equipment wash water residues will be collected for disposal. The water will be collected
through a collection sump at the site. Any material that is generated by decontamination
procedures will be stored in a designated area in the Exclusion Zone until disposal
arrangements are made.

Personnel assigned to vehicle decontamination will wear the protective equipment, clothing,
and respiratory protection consistent with this SSHP. Seats and flooring in equipment and
vehicles that are to be used in the Exclusion Zone will be covered to the greatest extent
possible with disposable polyethylene.
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7.2 Procedures for Personnel Decontamination

These decontamination procedures apply to personnel wearing Level C protection. A field
wash station will be established on-site for personnel decontamination. These are the
minimum acceptable requirements:

Station 1: Equipment Drop
Deposit equipment used on-site (tools, sampling devices and monitoring instruments,

radios, etc.) on plastic drop cloths. These items must be decontaminated or discarded
as waste prior to removal from the Exclusion Zone.

Station 2: Outer Boot and Glove Removal
Remove outer boots and gloves. If outer boots and gloves are disposable, deposit in
container with plastic liner. If non-disposable, store in a clean dry place.

Station 3: Outer Garment Removal
Remove chemical resistant outer garments and deposit in container lined with plastic.
Decontaminate or dispose of splash suits as necessary.

Station 4: Respiratory Protection Removal
Remove hard-hat and face-piece. APR cartridges will be discarded when break
through or load up occurs. Wash and rinse respirator after each use. Wipe off and
store respirator in a clean, dry location.

Station 5: Inner Glove Removal
Remove inner gloves and deposit in container for disposal.

Station 6: Field Wash
Thoroughly wash hands and face, and shower at the end of each shift.
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8.0 EXPOSURE MONITORING/AIR SAMPLING PROGRAM

According to 29 CFR 1910.120 (h) Air Monitoring shall be used to identify and quantify
airborne levels of hazardous substances and health hazards in order to determine the
appropriate level of employee protection needed on-site. The following sections apply
unless the SS and SSHO deems that monitoring for a specific activity may be discontinued
or omitted.

8.1 Routine Air Monitoring Requirements

- Upon initial entry to rule out IDLH conditions;

- When the possibility of an IDLH condition or flammable/explosive atmosphere has
developed;

- When work begins on a different portion of the site;
- Contaminants other than those previously identified are being handled,
- A different type of operation is initiated;

- Employees are handling leaking drums or containers or working in areas with
obvious liquid contamination;

- During confined space work; and

- When respiratory protection is being used.
8.2 Site Specific Air Monitoring/Sampling Requirements

At a minimum, air monitoring will consist of the criteria listed in Table 8.1. All air
monitoring data will be documented on the IT Real Time Air Monitoring Log (see
Attachment F) and submitted to the SS. These will be available in the site office for review
by all interested persons.

Real time monitoring for organic vapors will be performed at various times throughout the
project using a HNu PID with a 11.7eV probe and/or a 128 Organic Vapor Analyzer (OVA)
Flame Ionization Detector (FID) and monitoring for benzene will be performed with
colorimetric detector tubes and a pump.

All instruments will calibrated on a daily basis per the manufactures’ specification and will
be recorded on the IT Real Time Air Monitoring Log Form.
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Personal air sampling results shall be provided to appropriate personnel in accordance with
ITC PRO 9550.1 - Employee Notification of Industrial Hygiene Monitoring Results. The
"IT Employee Notification of Results of Monitoring for Exposure to Hazardous Substances
or Harmful Physical Agents” form will be completed (see Attachment F). Air monitoring
instruments will be calibrated and maintained in accordance with the manufacturer’s
specifications. The IT Calibration Log will be used to document calibration results (see
Attachment F).
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TABLE 8.1 Environmental and Personal Monitoring/Sampling Requirements

Instrument

Compounds to detect

Frequency

Comments/action level

Combustible Explosive/flammable Prior to beginning

Gas Indicator atmospheres
(CGI)

operations, routinely
while working with
contaminated
materials.
Continuous while

performing hot work.

<10% LEL: Continue
investigation,

>10% LEL.: Explosion
hazard--withdraw from area.

Oxygen Oxygen Prior to beginning  <20% O,: Continue
Meter operations, routinely monitoring wearing self-
while working with  contained breathing
contaminated apparatus, work not
materials. permitted.
Continuous while 20-22% O,: Continue
performing hot work. monitoring, work is permitted.
>22% O,: Fire hazard potential--
withdraw from area.
PID Organic Vapors Prior to beginning  Levels > 200 ppm total
FID and gases operations, routinely vapors/gases:
while working with ~ Level C protection required.
contaminated Levels > 1,000 ppm total
materials. vapors/gases: Level B protection
required.
TLV's and PEL's should be
referenced to ensure adequate
protection against known
contaminants.
Radiation Radiation During site Background-2m REM/hr:
Meter assessment and Proceed.
as needed. 2m REM/hr-10m REM/hr:
Proceed under the direction of
health physicist.
Noise Noise As operations Monitor during peak
Dosimeter & require. noise levels, 8 hour
Sound Level TWA > 85 decibels

Meter (SLM)
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TABLE 8.1 Environmental and Personal Monitoring/Sampling Requirements (continued)

Instrument  Compounds to detect Frequency Comments/actionlevel
Colorimetric Benzene Daily, prior to and  Concentrations > 0.5 ppm: Level
Detector during operations C protection. Concentrations
Tubes and > 50 ppm: Level B protection.
Pump



9.0 TRAINING

9.1 General

The SS or a designated representative will be responsible for informing all personnel
performing on-site activities and all visitors of the contents of this plan and ensuring that
each person signs the Site Safety and Health Plan Acknowledgement Form on Page ix. By
signing the Site Safety and Health Plan Acknowledgement Form, individuals are recognizing
the hazards present on-site and the policies and procedures required to minimize exposure
to hazards or adverse effects caused by hazards. Documentation of certification of training
received will be included in Attachment E-2.

9.1.1 Tailgate Safety Meetings

Daily Tailgate Safety Meetings will be held at the start of each shift to ensure that all
personnel understand site conditions and operating procedures, to ensure that personal
protective equipment is being used correctly and to address worker health and safety
concerns. Each Tailgate Safety Meeting will be documented on the IT Tailgate Safety
Meeting Form (see Attachment E-1). Completed forms will be maintained by the Site
Supervisor (SS).

9.2 Basic Training

All personnel (including visitors) performing on-site activities must meet training
requirements for hazardous site work in accordance with OSHA 29 CFR 1910.120. As
noted in 29 CFR 1910.120 (e), all employees and subcontractors who are expected to enter
the Exclusion and/or Decontamination Zones will have received a minimum of 40 hours of
initial off-site instruction and three days of field experience. Onsite supervisors will have
completed at least eight hours of specialized training. However, 29 CFR 1910.120 (e) (9)
does provide that employers who can show that an employee’s work experience and/or
training has resulted in training equivalent to that training required in paragraphs (e) (1)
through (4) of Section 1910.120 will be considered as meeting the initial training
requirements.  Eight hours of refresher training must be completed annually.
Documentation of compliance with these training requirements is the responsibility of each
employer. IT's subcontractors must provide documentation of training to the SS. This
documentation will be maintained in the project files.

9.3 Site Specific Training
Site specific training will be addressed during the daily Tailgate Safety Meetings and during
the on-the-job training. Items to be discussed will include names of personnel responsible

for health and safety, hazards present at the site, use of personal protective equipment
(PPE), safe use of site equipment, and the Site Safety and Health Plan (SSHP). On-the-job
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training will be documented on the IT On-The-Job Training Record (OJTR) (see
Attachment E-1). The SS will have received IT Excavation Safety training.

9.4 First Aid and CPR

At least one person certified in First Aid and CPR must be present on-site during
operations. The American Red Cross Standard First Aid/CPR course or its equivalent will
satisfy this requirement.

9.5 Hazard Communication

All personnel performing field activities shall receive hazard communication training. IT
personnel, trained in the IT Corp. 8 hour refresher course, have received basic hazard
communication training which involves a review of the IT written hazard communication
program, material safety data sheets, container labeling and chemical health hazards.
Personnel shall be trained on the hazards of chemicals known to be on-site by a review of
Section 3.3 and the material safety data sheets in Attachment C.
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10.0 MEDICAL SURVEILLANCE

All personnel (including visitors) performing onsite activities must meet appropriate medical
surveillance requirements as described in OSHA 29 CFR 1910.120 (f) and ANSI Z-88.2.
Documentation of compliance with these medical monitoring requirements and any
additional medical monitoring requirements for this site, is the responsibility of each
employer.

The written medical opinion from the attending physician required by 29 CFR 1910.120 (f)
(7) will be made available upon request to the CO for any site worker.

10.1 Medical Examination

At a minimum the medical surveillance program examination will consist of:

Medical and occupational history form (detailed questionnaire for new
employees, short questionnaire for periodic exams)

Physical examination

Complete blood count with differential

SMAC 23

Urinalysis (dipstick and microscopic)

Chest x-ray

Pulmonary function test (FEV/FVC)

Audiogram

Electrocardiogram for persons older than 35 years of age, or if medically
indicated

Drug and alcohol screening

Visual acuity

The following information is provided to the examining physician:

Description of employee’s duties
Anticipated exposure types and levels
Information from previous medical exams
A copy of 29 CFR 1910.120

All subcontractor personnel who have potential for exposure to hazardous materials shall
have successfully completed an examination similar to the aforementioned examination.
The cost for subcontractor personnel medical surveillance will be paid by the subcontractor.
All physical examinations will be approved by a physician who is Board Qualified in
Occupational Medicine by the American Board of Preventive Medicine/Occupational
Medicine. The physician shall provide to the Safety and Health Manager (SHM) written
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certification of site personnel as fit for duty per 29 CFR 1910.120 and the Site Safety and
Health Plan (SSHP).

10.2 Medical Records

Medical and personnel exposure monitoring records will be maintained in accordance with
the requirements of 29 CFR 1910.20 and shall be kept for the period of employment plus
30 years. Employee confidentiality is maintained.
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11.0 EMERGENCY RESPONSE AND CONTINGENCY
PROCEDURES

It is essential that IT personnel be prepared in the event of an emergency. Emergencies can
take many forms: illnesses or injuries, chemical exposure, fires, explosions, spills, leaks,
releases of harmful contaminants, or sudden severe changes in the weather. The following
sections outline the general procedures for emergencies. Emergency information will be
completed and posted prior to commencing operations.
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11.1 Emergency Contacts for Site

Fire: 17 or (804) 422-7456
Ambulance: 17 or (804) 422-7456
Police: 911 or (804) 422-7141
Poison Control Center: (800) 492-2414
Hospital: Virginia Beach General
Address: First Colonial Road
Emergency Telephone: Post will handle all emergencies
Chemical Trauma Capabilities? Yes (Level I Emergency Room, have handled JP-4
Jet Fuel)

Directions from Site to Hospital:

From east gate turn right onto Shore Drive to Great Neck Road approximately 4
miles, turn left onto First Colonial Road go approximately 2 miles, hospital on left side.

NOTE: All emergencies will be handled by Post and decisions will be made to send anyone
to hospital. Maps and directions to the hospital will be posted in the site office, and
decontamination area. These maps are provided in Attachment B. Verification of the
hospital route and notification of local emergency agencies will be completed by site
personnel just prior to commencing operations.

The route to the hospital was verified by on 93. Distance
from site to hospital is miles. Approximate driving time is __ minutes. The fire,
police, and hospital were notified of site operations by on

/[ /93.

The following individuals have been trained in CPR and First Aid: (NOTE: At least one
person certified in First Aid/CPR must be continuously present on-site during site
operations).

Bill Simpson Jack Boberg
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11.1.1 Additional Emergency Numbers

National Response Center 800-424-8802
Center for Disease Control 404-639-3311
U.S. Environmental Protection Agency Region III 215-597-9370
AT&F (Explosives Information) 800-424-9555
Chemtrec 800-424-9300
IT Rapid Response Program Management Office 513-782-4509
CIH - Larry Verdier, IT 513-782-4700
Dr. Greaney - IT Company Doctor 714-535-8221
Contracting Officer - (contact S. Schmidt) 402-291-4260

11.2 Emergency Equipment Available On-Site

Communications Equipment Location

Public Telephones:
Private Telephones:
Mobile Telephones:

Two-Way Radios: Four (1-SS, 1-SS0, 1- in the field, and 1-at
the decontamination station).

Emergency Alarms/Horns: On vehicles, and four air horns (1- at the

decontamination station, 1- at the site
office, -1 in the field, and 1- backup).
Medical Equipment

First Aid Kits: Decontamination station
Inspection Date: [ /93 By:

Oxygen: Decontamination station
Stretcher/Backboard: Decontamination station
Eye Wash/Safety Shower Station: Decontamination station

Fire Fighting Equipment

Fire Extinguishers: Company vehicles (10# ABC),
decontamination station (25# ABC),
operating area (25# ABC), and the
command post/break area (10# ABC).
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Inspection Date: /[ /93 By:

Spill or Leak Equipment

Absorbent Boom/Pads: Small quantities at decontaminationstation
Dry Absorbent: Small quantities at decontamination station
Other: Rolled plastic, drums

Additional Emergency Equipment

None

11.3 Project Personnel Responsibilities During Emergencies

Site Supervisor (SS)

As the administrator of the project, the SS has primary responsibility for responding to and
correcting emergency situations. The SS will:

Take appropriate measures to protect personnel including: withdraw from the
Exclusion Zone, total evacuation and securing of the site, or up-grading or
down-grading the level of protective clothing and respiratory protection.

Take appropriate measures to protect the public and the environment
including isolating and securing the site, preventing run-off to surface waters
and ending or controlling the emergency to the extent possible.

Ensure that appropriate Federal, State and local agencies are informed, and
emergency response plans are coordinated. In the event of fire or explosion,
the local fire department should be summoned immediately. In the event of
an air release of toxic materials, the local authorities should be informed in
order to assess the need for evacuation. In the event of a spill, sanitary
districts and drinking water systems may need to be alerted. Phone numbers
are provided in Section 11.1.

Ensure that appropriate decon treatment or testing for exposed or injured
personnel is obtained.

Determine the cause of the incident and make recommendations to prevent
any recurrence.
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Ensure that all required reports have been prepared. Within two (2) working
days of any reportable accident, complete, and submit to the CO an Accident
Report on ENG Form 3394 in accordance with AR 385-40 (see Attachment
G). For IT reporting purposes, IT incident reporting forms will be completed
and returned to Regional Health and Safety within 24 hours of the incident
(see Attachment H).

Project Personnel

After any emergency operation, all personnel involved with the situation shall meet to
discuss the effectiveness of the procedures that were in place at the time and to discuss ways
of improving the response procedures for the next possible incident.

11.4 Medical Emergencies

Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to
the maximum extent possible, allowing for practices consistent with reasonable life saving
methods. If the injury or illness is minor, full decontamination should be completed and
first aid administered prior to transport. If the patient’s condition is serious, at least partial
decontamination should be completed (i.e., complete disrobing of the victim and redressing
in clean coveralls or wrapping in a blanket). First aid should be administered while awaiting
an ambulance or paramedics. All injuries and illnesses must immediately be reported to the
SS.

Any person transporting an exposed person to a clinic or hospital for treatment should take
the appropriate chemical information and the person directly to the hospital. This
information may be included in Table 3.1.

Any vehicle used to transport contaminated personnel, will be cleaned or decontaminated
as necessary.

11.5 Fires or Explosions

In the event of a fire greater than incipient stage or explosion, the local fire department
should be summoned immediately (Reference the phone listing in Section 11.1). Upon
their arrival the SS or designated alternate will advise the fire commander of the location,
nature, and identification of hazardous materials on-site.

If it is safe to do so, site personnel may:

Use fire fighting equipment on-site; or
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Remove or isolate flammable or other hazardous materials which may
contribute to the fire.

11.6 Spills or Leaks

In the event of a spill or leak, site personnel will:

Notify the local fire department and any other necessary authorities if a
reportable quantity is released (Reference the phone listing in Section 11.1).
Locate the source of the spillage and stop the flow if it can be done safely;
and

. Begin containment and recovery of the spilled materials.

11.7 Adverse Weather Conditions/Natural Disasters

Adverse weather can take many forms. Thunder and lightning storms, snow storms, hail,
freezing rain, and tornados are a few examples. Sudden changes in the weather, extreme
weather conditions, and natural disasters can create a number of hazards. Generally, poor
working conditions arise, slip, trip and fall hazards exist, and poor working surfaces exist.
Natural disasters can create many secondary hazards such as release of hazardous materials
to the environment, structure failure and fires.

Routinely monitoring weather conditions and reports may help reduce the impact of severe
weather and natural disasters. It may be necessary to halt certain hazardous operations or
stop work altogether to allow the situation to pass. The SS or his designate must decide
what operations, if any, are safe to perform based on existing conditions and anticipated
conditions.

The best protection against most severe weather episodes and natural disasters is to avoid
them. This means seeking shelter before the "storm” hits. Sufficient shelter should be
identified on-site just prior to beginning operations. Stay away from pipes and electrical
equipment should lightning be a threat and watch for damage caused by lightning strikes
nearby.

11.8 Evacuation Routes

Evacuation routes have been established by work area locations for this site. All work areas
have been provided with designated exit points. Under conditions of extreme emergency,
an evacuation should be conducted immediately without regard for equipment. See
Attachment B for evacuation routes.

Evacuation notification will be a continuous blast on an air horn, vehicle horn,
or by verbal communication via radio.

11-6



Keep upwind of smoke, vapors, or spill location.
Exit through the decontamination corridor if possible.

If evacuation is not via the decontamination corridor, site personnel should
remove contaminated clothing once they are in a location of safety and leave
it near the Exclusion Zone or in a safe place.

Personnel should evacuate to the site office and await instructions at the
primary assembly area. In the event that the site office is no longer in a safe
zone, meet at the secondary assembly area:

The SS will conduct a head count and check the sign-in logs to ensure all
personnel have been evacuated safely.
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12.0 RECORD KEEPING AND DATA MANAGEMENT

Proper record keeping and data management are essential in the implementation of this
SSHP. The forms associated with the record keeping and data management requirements
must be completed in an accurate, timely fashion and filed with the appropriate entities.
It is the responsibility of the SS to ensure that the forms are properly completed.
Completed forms will be kept and maintained by IT. These records shall be maintained for
a five-year period. Subcontractors will also be responsible for keeping a copy of the forms
pertaining to their personnel.

A listing of records to be completed and maintained relative to work at the facility is
contained below:

Training (forms are in Attachment E-1)
- Respiratory Training Completion Form
- Tailgate Safety Meeting
- On-The-Job Training Record (OJTR)

Medical records
- Medical Examination
- Supervisor’s Employee Injury Report (Attachment H)

Monitoring (Attachment F)
- Real Time Air Monitoring Log
- Calibration Log
- Employee notification of results of monitoring for exposure to hazardous
substances or harmful physical agents

Intrusive work forms (Attachment K)
- Underground/Overhead Utility Checklist
- Trench/Excavation Notification Worksheet

Other Forms
- Vehicle Accident Report (see Attachment H) - Upon
occurrence of any accident involving a vehicle, the SS will immediately
complete a vehicle accident report form. It is very important to obtain
information about involved outside parties. The form must be submitted
to the appropriate office within 24 hours. Additional information, e.g.,
police report, is to be forwarded as it becomes available.

- General Liability, Property Damage and Loss Report (see Attachment H) -
This form is used to record damage or loss of equipment outside of vehicle
accidents (theft, accidental breakage, fire). The procedure for completing
and submitting this form is the same as for the vehicle accident report.
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- OSHA Form 200 - Injury/lllness information from the Supervisor's
Employee Injury Report will be logged in an OSHA 200 form within 6
work days from the occurrence of the incident. The OSHA 200 Form will
be maintained at the central fixed location of the IT Pittsburgh
Remediation Services office, 2790 Mosside Boulevard, Monroeville, PA
(Phone No.: 412-372-7701). The SS and SSHO can contact the office for
this information. Also, an OSHA 2203 (see Attachment I) poster will be
posted in the break area/site office.

In addition, the SS will keep daily logs which will include the following items:
Date
Activity description
Area (site specific) checked
Employees in a particular area
Protective clothing being worn by employees

Protective devices (including monitoring equipment) being used by employees

Signature and date
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ATTACHMENT A

SITE SAFETY AND HEALTH PLAN AMENDMENTS



ATTACHMENT A

SITE SAFETY AND HEALTH PLAN AMENDMENTS

Site Name:

Site Safety and Health Plan Ammendment # Date:

Type of Amendment:

Reason for Amendment:

Alternate Safeguard Procedures:

Required Changes in PPE:

Required Changes in Monitoring:

Approvals:
IT Project Manager/Date IT Safety & Health Manager/Date
USACE On-Site Representative/Date USACE Contracting Officer/Date
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ATTACHMENT B

SITE AND HOSPITAL LOCATION MAPS
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ATTACHMENT C

HAZARDOUS CHEMICAL INFORMATION



Material Safety Data Sheets Collection:

Genium Publishing Corporation
<®ip 1145 Catalyn Street Sheet No. 298
Schenectady, NY 12303-1836 USA Jet Fuels
(518)377-8854

Issued: 8/90

Section /
Jet Fuel Description: A petroleum distillate similar to kerosine composed of C; to C,, aliphatics, monocyclo- R 1
paraffins, aromatics, and olefins (for turbine engines only). Aromalics arc a lower percentage for jet fuels, but [ -

S 2

there are a number of jet fuel types with somewhat different compositions and properties. o o
Other Designations: Jet A, Jet A-1, Jet B, Jet fuel HEF-3, JP-1, JP-4, JP-5, JP-6. K 24+~ oo oo
Manufacturer: Contact your supplier or distributor. Consult the latest Chemnicalweek Buyers’ Guide™ fora . Vaying 0 0
HMIS HMIS
H 1

@ Nppy ©)

suppliers list. flash points
Cautlons: Jet fuel is volatile, combustible, and thus, a dangerous fire hazard. Itis a skin, eye, and respiratory H 1
ract irritant. Ingestion can be harmful, even fatal. F 2 F 3
R 0 R 0
(8) Jet A and Jet A-1 (combustiblc) and JP-5 (flammable 1o combustible). PPGt PPGt
t Sec. §

Jet
1989 OSHA PEL 1989-90 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Data®
None established None established None established Rat, oral, LD_: 40 mg/kg
Rat, inhalation, LC : 23 ppm/4 hr
Rat, skin, LD : 317 mg/kg

* Thesc toxicity data pertain 1o jet fuel HEF-3. See NIOSH, RTECS (MH5425100), for additonal toxicity data.

Boiling (149 10 288 °C) Relative Density (15 *C/4 °C): 0.79 10 0.84
Vapor Pressure: 0.1 mm Hg at 20 °C Water Solubility: Negligible
Viscosity: 1.0 10 2.0 ¢St at 72 °F (40 °C)

Appearance and Odor: A clear liquid with a hydrocarbon odor.

* Physical data vary with fuel type. These data pertain to kerosine jet fucls in general.

] as oii; : . C), oC* ' -.'Autolgnlﬂou Temperature: 446 °F (230.2 °C)* | LEL: 0.6% viv UEL: 3.7% viv |
Jet A and Jet A-1: 110 10 150 °F (43.4 10 65.6 °C) ’ i
Jet B: -16 to -30 °F (-26.7 10 -34.5 °C)

JP-1:95 10 145 *F (35.0 10 62.8 °C) JP-1: 442 °F (228 °C)
JP-4+:-101030 °F (-23.4 10 -1.1 °C) JP-4: 468 °F (242 °C) JP4:1.3% viv JP4:8.0% viv
JP-5:95 10 145 "F (35.010 62.8 *C) JP-5:475 °F (246 °C)

Extinguishing Media: For large fire, use water spray, fog, or foam. For small fires, use dry chemical or CO,. Water may be incffective in fighting |

fires involving materials with low flash points. Apply in the form of a spray. |
Unusual Fire or Explosion Hazards: Jet fuel is volatile and combustible.

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

relecase to sewers or walcrways. '
)

* A higher kerosenc cut than JP-4 with fewer impurities.

closed containers under normal storage and handling conditions. Hazardous

polymerization cannol occur.
Chemlcal Incompatibllities: A violent reaction occurs with fluonine (F,). Jet fuels are also incompatible with halogens, strong acids, alkalines,

and oxidizers.
Conditions to Avoid: Avoid heat, sparks, flame, and build up of static electricity.
Hazardous Products of Decomposition: Thermal oxidative decomposition of jet fuel can produce carbon monoxide from incomplete combus-

non.

Copyright © 1990 Gonium Publishing Corporation.
Any conmarcial ume or reroduction withaal the pubi oher's poarmisxn i prohibitod.
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Section.

. physician. Wash affected area with soap and water.

Carcinogenlcity: The NTP, IARC, and OSHA do not list jet fuels as a carcinogen.

Summary of Risks: Jet fuel is a moderate skin, cye, and respiratory irmtant. Ingestion may be harmful or fatal. The most serious toxic effect
following ingestion is aspiration pncumonilis.

Medical Conditions Aggravated by Long-Term Exposure: Individuals with chronic pulmonary disease should not be exposed to jet fuel vapor.
Target Organs: Central nervous system, respiratory tract

Primary Entry Routes: Inhalation, ingestion.

Acute Effects: Systemic exposure through the respiratory or gastrointestinal (GI) tract may result in increasing levels of central nervous system
depression, manifest by a staggering gait, shured speech, or mental confusion. These symptoms could progress to unconsciousness, coma, and
death from respiratory failure. Exposure of lung tissue through aspiration of liquid jet fuel causes an immediatc irritant and destructive reaction.
The inflammatory lung changes cause a chemical pneumonitis, pulmonary edema (fluid in the lungs), and/or blceding in the lung tissuc. Secon-
dary infection as a result of the injury, and scarring may occur with resultant permanent lung damage. The immediate clinical effects are increas-
ing shortness of breath, coughing, bloody sputum, and chest pain. These symptoms may worsen over the following hours 1o days. Ingestion
causes irritation to the GI tract characterized by vomiting, abdominal pain, and diarrhea. Other organs possibly injured through systemic exposure
include parenchyma of the liver, kidney, pancreas, and spleen. Exposure to high mist concentrations may irritate the mucous membrane.

Chronic Effects: Chronic hung dysfunction may result from aspiration into the lungs. Prolonged or repeated skin contact can cause dermatitis.
FIRST AID

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. :

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a

Inhalation: Remove exposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting. If the victim is nauseated,
position head lower than knees to prevent aspiration. Administer vegetable oil and call a physician immediately.

ropriate in-plant, paramedic, or community medical support.

SpllVLeak: Design and practice a jet fuel spill control and countermeasure program (SCCP). Notify safety personnel, 1§olate h@d area and

deny entry, remove all heat and ignition sources, and provide maximum explosion-proof ventilation. Cleanup personnel should protect against
vapor inhalation and direct contact with skin or eyes. Immediately absorb spilled jet fuel with noncombustible, inert matenial such as fire-retardent
weated sawdust or diatomaceous earth. Using nonsparking tools, immediately shovel spilled material in appropriate containers for disposal. After
completing material pickup, ventilate area and wash spill site. Follow applicable OSHA regulations (29 CFR 1910.120).

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

RCRA Hazardous Waste (40 CFR 261.33): Not listed Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed
CERCLA Hazardous Substance (40 CFR 302.4): Not listed

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

SARA Toxic Chemical (40 CFR 372.65): Not listed

afa

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Resplirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or slorage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Wear nonsparking shoes (rubber,
cord, or sewn leather soles).

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations that promote worker safety and
productivity. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.'®?
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing. -
Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and

incompatible materials (Sec. 5). Outside or detached storage is preferred.

Engineering Controls: Avoid vapor inhalation and skin or eye contact. Use with appropriate personal prolective gear. Institute a respiratory
protection program that includes regular training, maintenance, inspection, and evaluation. Jet fuel's greatest hazard is its fire potential. Train all
employees 10 use fire-extinguishing equipment Perform fire drill exercises periodically. Take all measures 1o prevent static electricity: clectrically
ground and bond all containers and equipment used in shipping, receiving, or transferring operations in production and storage areas. Maintain
and test grounding and bonding connections. Do not use drag chains or cables on fueling vehicles. After filling jet fuel storage tanks, wait 30 min
before opening hatches to permit the relaxation of any static charges generated during filling or hauling. Empty containers or drums retaining
residue (liquid and/or vapor) can be dangerous. Do not expose to heat or ignilion sources. All drums should be completely drained, properly
bunged, and promptly disposed of per local regulations. Practice good personal hygiene and housekeeping procedures. Take care in handling
hoses, cans, and funnels wet with jet fucl. Before touching with bare hands, carefully wipe jet fuel containers. Properly dispose of wet rags per
EPA hazardous waste requirements. Avoid contamination of jet fuel with water, rust, scale, dirt, and other petroleum products. Use commercial
kits (Hydrokit, Aqua-Glo, or "Clear and Bright”) to detect water and dirt, respectively.

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

MSDS Collection References: 1,73, 84, 103, 126, 132, 133, 136
Prepared by: MJ Allison, BS; Industrial Hyglene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD; Edited by: JR Stuan, MS !

Coyyright © 1990 by Genium Publishing Corporation. Ay commercial use or moproduction without the publisher's permission is prohibied. Judgments s o tho suitability of information herein for te purchaser’s pusposcs
are neceanarily the purchascr’s remmsitality. Although rcasmnable carc has boen taken m the propantson of sach f armatkon, Geniumo Publishing Corper ation cx oruds (o warmitics, makes 1o reproscreations, md asswncs
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JET FUELS: JP-4

JPF
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0O NOT INDUCE w C*TING
Exposure

Dangerous to aqualc e in ligh concentrations

Foulng 10 shorekne .
Water May be dangerous ff it enters water inlakes.

PO"U“O“ Notity local heath and widide officiais
Notity operalors of neardy waler intakes

1. RESPONSE TO DISCHARGE 2 LABEL
(See 21 Category: Flammabile kaquid
Issue warning-high flammabsity 22 Cisss: 3
Mechanical contsinment
Should be removed
Chermucal and physical treaiment

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
11 CG Comp Class: . 4.1 Physical State (as shipped): Liqud
Hydrocarbon Mixtures 4.2 Color: Coloriess 10 kght brown
32 Formuia: CHi..s 4.3 Odor: Like tuel od

3.3 IMO/UN Designation: 3.2/1863
3.4 DOT ID No. 1863
3.5 CAS Reglstry No_ Data not avaiable

5. HEALTH HAZARDS

5.1 Personal Protective Equipment Protectve gloves; goggles or face shieid.

52 y F g E  Vapor causes shight iritation of eyes and nose. Liquid imitates
stomach; A taken into kungs, Cautes coughing, distress. and rapidty developing pulmonary
edema.

5.3 Treatment of Exposure: ASPIRATION: enforce bed resi; admewsier oxygen; cail & doctor
INGESTION: do NOT induce vormving. calt a doctor. EYES: wash with plenty of water SKIN
wipe off and wash with s0ap and water

5.4 Threshoid Umit Veke: 2G0 ppm

55 Shorl Term Inhalation Limita: 2500 mg/m? for 60 mun

56 Toxicity by Ingestion: Grade 2 LDso = 0510 5 g/kg

5.7  Lste Toxicity: Data nol avarabie

58 Vepor (Gas) Irritent Cliarecteristics: Vapors cause a slgnt smarting of the eyes of respratory
system d present in high concentratons The efect 1s lemporary

59  Liquid or Solid Irriteni Characiertstics: Minimum hazard. It spiled on clothing ang atiowed 10
reman, may cause smarting ang regdemng of the skin

5.10 Odor Threshold: ! ppm

5.41 IDLM Value: Data not available

6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
6.1 Flash Point —10°F to +30°F CC (See Hazard Assessment Handbook)
62 Flammable Limits in Air 1.3%80% A-T-U
8.3 Fire Extinguishing Agents. Foam, dry
chemical, or carbon toxide
6.4  Fwe Extinguishing Agents Not to be
Used: Not pernnant 11. HAZARD CLASSIFICATIONS
8.5 Special Haxards of Combustion
Products: Nol partnent 11.1 Code of Federal Regulations:
6.8 Bohavior In Fire: Not pertnent Flammabie kquid
6.7  ignition Temperature: 464°F 11.2 NAS Harard Rating for Bulk Water
6.8  Electrical Hazard: Not pertnent
6.9 Buming Rate: 4 mm/min.
6.10 Adiabatic Flame Temperature:
Data not available
611 Stoichiometric Al to Fuel Retio:
Dela not svailable
6.12 Flame Temperaturs: Dala not avadable
Water Polution
Human Toxicity.. 1
Aquatic Toxicry .. 1
Asastheoc Eftect 3
7. CHEMICAL REACTIVITY Reactivity
7.1 Resctivity With Water: No reaction Other Chemicals ..................... [}
7.2 Resctivity with Common Msterisis: No Water 0
reaction Setf Reaction .. (4]
73 Stabllity During Transport: Stable 112 NFPA Hazard Classification:
7.4 Neutraitzing Agents for Acids and Category  Classification
Caustica: Not pertinent Health Hazard (Blus).... 1
75 Polymertzstion: Not pertinent Flammabity (Red) 3
7.6 inhibitor of Polymerization: y (Yeflow) °
Not pertinent
7.7 Moler Ratio (Reactant to
Product) Data not available
7.8 Reactivity Group: 33
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and 1 atm:
Liquid
122 Molecular Weight Not pertinent
123 BoMing Point st 1 stm:
349-549°F
= 176-287°C = 449-560°K
124 Freezing Point
& WATER POLLUTION < —54°F = < —48C m <225°K
0.1 Aqustic Toxicity: 128  Critical Temperature: Not pertinent
500 ppm/* /saimon fingerting/lethal/ 126 Critical Pressure: Not pertinent
fresh water 127 Specific Gravity:
*Time peniod not specified 0.81 st 20*C (hquid)
8.2 Watertowl Toxicity: Data not available 128 Liquid Surface Tension:
8.3 Biologicat Oxygen Demand (BOD): {est) 25 dynes/cm = 0.025 N/m at
53%, 5 deys 20C
8.4 Food Chain Concentration Potentiat 129 Liquid Water interfacisl Tension:
None (esL) 50 dynes/cm = 0.05 N/m st 20°C
12.10 Vapor (Gas) Specific Gravity:
Nol psrbnent
1211 Ratio of Specific Heats of Vapor (Gas)
(est) 1.030
1212 Latent MHeat of Vaportzation:
140 Btu/lb = 78 cal/g =
33X 10% J/kg
12.13  Heat of Combustion: —18,540 Biu/ib =
9. SHIPPING INFORMATION —10.300 caifg = —431.24 X 10 J/kg
12.14 Heat of Decomposition: Not pertnent
9.1 Grades of Purity: 100% 1215  Heatl of Solution: Not pertinent
9.2 Storsge Temperature: Amivent 12.16 Heat of Polymerizatior: Not pertinent
9.3 Inert Atmosphere: No requirement 12.25 Heat of Fusion: Data not avsiable
9.4 Venting: Open (liame amester} or 1226 Limiting Vaiue: Data not svailable
pressure-vacuum 12.27 Reid Vapor Pressure: Data nol svailabie
NOTES
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12.17
SATURATED LIQUID DENSITY

12.18

LIQUID HEAT CAPACITY

12.19
LIQUID THERMAL CONDUCTIVITY

1
i
|

Bntish thermal

12.20
LIQUID VISCOSITY

T emgerature Pounds per cubic Temperature Briish thermal unit Temperature Temperature
4;;;5 F) to%(i (deg’;:eees F) per pound-F (Oegpv)eees F) unit-inch p’e' tTouv- (degFr)eees 3] Centipoise
! square foot-F
|
34 51.740 0 444 0 i 926 —35 2106
36 51.670 10 449 10 | 924 —30 1994
J8 51.600 20 454 20 ' 921 —25 1.890
40 51.530 30 459 30 919 —20 1.794
42 51.460 40 .464 40 917 —15 1.705
44 51.390 50 468 50 915 —10 1.622
46 51.320 60 474 &0 913 —5 1.544
48 51.260 70 479 70 R2R| 0 1472
50 51.180 80 .484 80 909 5 1.405
52 51.120 90 .489 90 .907 10 1.342
54 51.050 100 494 100 905 15 1.283
56 50.980 110 499 110 903 20 1.228
58 50.910 120 .504 120 901 25 1.176
60 50.840 130 .509 130 .899 30 1.128
62 50.770 140 514 140 897 35 1.082
64 50.700 150 519 150 895 40 1.039
66 50.630 160 524 160 893 45 999
68 50.560 170 .529 170 891 50 961
70 50.490 180 534 180 .889 55 925
72 50.420 180 539 180 887 60 891
74 50.350 200 544 200 .885 65 .8&
76 50.280 210 549 210 .883 70 829
78 50.220 75 .800
80 50.150
82 50.080
84 50.010
12.21 12.22 12.23 12.24
SOLUBILITY IN WATER SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY - IDEAL GAS HEAT CAPACITY
Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature British thermal unit
(degrees F) pounds of water (degrees F) inch (degrees F) toot (degrees F) per pound-F
| 1} 319 N ]
N 10 411 @] A
S 20 525 T T
(o] 30 663 A
L 40 .829 P
U 50 1.028 E N
B 60 1.264 R O
L 70 1.542 T T
E 80 1.868 |
90 2.246 N A
100 2.684 E v
110 3.187 N A
120 3.762 T !
130 4416 L
140 5.1585 A
150 5.988 B
160 6.922 L
170 7.965 £
180 9.125
190 10.410 :
200 11.830 ;
210 13.390 |




Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 470
Schenectady, NY 12303-1836 USA Diesel Fuel Oil No. 2-D

(518) 377-8854

Issued: 10/81 Revision: A, 11/90

Section 1. Material Identification 3z
Diesel Fuel Oil No. 2-D Description: Diescl fucl is obtained from the middle distillate in petrolcum scparation; a distillate R 1 NFPA
oil of low sulfur content. It is composed chiefly of unbranched paraffins. Diesel fucl is available in various grades, oncof 1 - 0
which is synonymous with fuel oil No. 2-D. This dicscl fuel oil requires a minimum Cetanc No. (efficiency rating for 2 o )
dicsel fucl comparable to octane number ratings for gasoline) of 40 (ASTM D613). Used as a fucl for trucks, ships, and K 2 0
other automotive engines; as mosquito control (coating on brecding walcrs); and for drilling muds.
Other Designations: CAS No. 68334-30-5, diescl fuel. ngg
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicabweek Buyers’ Guide®™ for a supplicrs list. F 2

R 0
Cautions: Diesel fuel oil No. 2-D is a skin irritant and central nervous depressant with high mist concentrations. It is an environmental  PPG*
hazard and moderate firc risk. * Sec. 8
Section 2. Ingredients and Occupatio 1al Exposure Limits
Diesel fuel oil No.2-D*
1989 OSHA PEL 1990-91 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Data}
None established Mineral Oil Mist None established Rat, oral, LD 9 g/kg produces gastrointestinal (hypermotility, diarthea

TWA: 5 mg/m’t cffects
STEL: 10 mg/m’

* Diesel fuel No. 2-D tends to be low in aromatics and high in paraffinics. This fuel oil is complex mixture of: 1) >95% paraffinic, olefinic, naphthenic, and
aromatic hydrocarbons, 2) sulfur (<0.5%), and 3) benzene (<100 ppm). {A low benzene level reduces carcinogenic risk. Fuel oils can be exempted under the
benzene standard (29 CFR 1910.1028)]. Although low in the fuel itself, benzene concentrations are likely to be much higher in processing areas.

t As sampled by nonvapor-collecting method.

1 Monitor NIOSH, RTECS (11Z1800000), for future toxicity data.

Section 3. Physical Data R -
Boiling Point Range: 340 to 675 °F (171 10 358 °C) Specific Gravity: <0.86
Viscosity: 1.9 1o 4.1 centistoke at 104 °F (40 *C) Water Solubility: Insoluble

Appearance and Odor: Brown, slightly viscous liquid.

Section 4. Fire and Explosion Data . . . R - : B
Flash Point: 125 °F (52 °C) min. 1 Autoignition Temperature: >500 °F (932 °C) [ LEL: 0.6% viv i UEL: 7.5% v/v
Extinguishing Media: Use dry chemical, carbon dioxide, or foam to fight fire. Use a watcr spray lo cool fire exposed containers. Do not use a
forced water spray directly on burning ol since this will scatter the fire. Usc a smothering technique for extinguishing fire.

Unusual Fire or Explosion Hazards: Diesel fucl oil No. 2-D is a OSHA Class 11 combustible liquid. Its volatility is similar to that of gas oil.
Vapors may travel to a source of ignition and flash back. i

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-conlained breathing
apparatus (SCBA) with a full facepiecc operated in the pressure-demand or posilive-pressure mode and full protective clothing. If feasible,
remove containers from fire. Be aware of runoff from fire control methods. Do not release to scwers or waterways due Lo pollution and firc or

cxplosion hazard.

Section 5. Reactivity Data

Stability/Polymerization: Diesel fucl oil No. 2-D is stable at room tempcrature in closed containers under normal storage and handling condi-
tions. Hazardous polymerization cannot occur.

Chemical Incompatibilities: It is incompatible with strong oxidizing agents; heating greatly increases the fire hazard.

Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition of dicsel fucl oil No.
hydrocarbon derivatives, and other partial oxidation products such as carbon dioxide, carbon monoxide, and sulfur dioxide.

2-D can produce various hydrocarbons and

Copyright € 1990 Geaum Publishing Corporatior.
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Section 6. Health Hazard Data - R
Carcinogenicity: Although the TARC has not assigned an overall evaluation to dicsel fucls as a group, it has cvaluated occupational exposures in
petroleum refining as an TARC probable human carcinogen (Group 2A). It has evaluated disullate (light) diesel oils as not classifiable as human
winogens (Group 3).

nmary of Risks: Although diesci fucl's toxicologic cffects should resemble kerosine's, they are somewhat more pronounced duc 1o additives
_.chas sulfurized esters. Excessive inhatation of acrosol or mist can cause respiratory tract irntation, headache, dizziness, nausea, vomiting, and
loss of coordination, depending on concentration and cxposure time. When removed from exposure area, affecied persons usually recover
completely. If vomiting occurs after ingestion and if oil is aspirated into the lungs, hemorrhaging and pulmonary edema, progressing 1o renal in-
volvement and chemical pneumonitis, may result. A comparative ratio of oral to aspiratcd lethal doses may be 1 pt vs. 5 ml. Aspiration may also
resultin transient CNS depression or excitement. Secondary effects may include hypoxia (insufficient oxygen in body cells), infcction, pneumato-
cele formation, and chronic lung dysfunction. Inhalation may result in euphoria, cardiac dysrhythmias, respiratory arrest, and CNS toxicity.
Prolonged or repeated skin contact may irritate hair follicles and block scgaccous glands, producing a rash of acne pimples and spots, usually on
arms and legs.
Medical Conditions Aggravated by Long-Term Exposure: Nonc reported.
Target Organs: Central nervous system, skin, and mucous membranes.
Primary Entry Routes: Inhalation, ingestion.
Acute Effects: Systemic effects {rom ingestion include gastrointestinal irritation, vomiting, diarrhea, and in severe cases central nervous system
depression, progressing to coma or death. Inhalation of aerosols or mists may result in increased rate of respiration, tachycardia (excessively rapid
heart bear), and cyanosis (dark purplish discoloration of the skin and mucous membranes caused by deficient blood oxygenation).
Chronic Effects: Repcated contact with the skin causes dermatitis.
FIRST AID
Eves: Gently lift the eycelids and flush immediately and continuously with flooding amounts of water until transported to an em~rgency medical
fzcility. Consult a physician immediately.
SKin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. If large areas of the bocy have been
exposed or if irritation persists, get medical %c]p immediately. Wash affected area with soap and water.
Inhalation: Remove cxposed person to fresh air and support breathing as needed.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting due to aspiration hazard.
Contact a physician immediately. Position 1o avoid aspiration.
After first aid, get appropriate in-plant, paramedic, or community medical support.
Note to Physicians: Gastnc lavage is contraindicated due to aspiration hazard. Preferred antidotes are charcoal and milk. In cases of severe
aspiralion pneumonitis, consider monitoring arterial blood gases to ensure adequate veatilation. Observe the patient for 6 hr. If vital signs become
abnormal or symptoms develop, obtain a chest x-ray.

Section 7. Spill, Leak, and Disposal Procedures

SpilVLeak: Notify safely personnel, evacuate area for large spills, remove all heat and ignition sources, and provide maximum explosion-proof
ventilation. Cleanup personncl should protect against vapor inhalation and liquid contact. Clean up spills promptly to reduce fire or vapor hazards.
Usc a noncombustible absorbent matenal to pick up small spills or rcsidues.%or large spills, dike far ahead to contain. Pick up liquid l%r reclama-
tion or disposal. Do not release to sewers or watcrways due to health and fire and/or explosion hazard. Follow applicable OSHA regulations (29
CFR 1910.120). Diesel fuel oil No. 2-D spills may be environmental hazards. Report large spills.
"’<posal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
\ Designations
L LRA Hag_ardous Waste (40 CFR 261.21): Ignitable waste
CERCLA Hazardous Substance (40 CFR 302.4): Not listed
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
SARA Toxic Chemical (40 CFR 372.65): Not listed
OSHA Designations
Air Contaminant (29 CFR 1910.1000, Subpart Z): Not listed

Section 8. Special Protection Data 5

Goggles: Wear protective cyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seck professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if ncces-
sary, use a NIOSH-approved respirator with a mist filter and organic vapor cartridge. For emergency or nonroutine operations (cleaning spills,
reactor vesscls, or storage tanks), wear an SCBA.Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact.

Ventilation: Provide gencral and local explosion-proof ventilation systems to maintain airbome concentrations that promote worker safety and
Eroduclivily. Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.'?
Safety Stafions: Make available in the work arca emergency eycwash stations, safety/quick-dreach showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
malerial from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilct, or applying cosmelics.

Section 9. Special Precautions and Comments A

Storage Requirements: Use and storage conditions should be suitable for a OSHA Class Il combustible liquid. Store in closed containers in a
well-ventilated area away from heat and ignition sources and strong oxidizing agents. Protect containers from physical damage. To prevent static
sparks, electrically Fround and bond all containers and equipment uscd in shipping, receiving, or transferring operations. Use nonsparking tools
and cxplosion-proofl clectrical cquipment. No smoking in storage or usc areas.

Engineering Controls: Avoid vapor or mist inhalation and prolonged skin contact. Wear protective rubber gloves and chemical safety glasses
where contact with liquid or high mist concentration may occur. Additional suitable protective clothing may be required depending on working
conditions. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good
personal hygicne and housckeeping procedures. Do not wear oil contaminated clothing. At least weekly laundering of work clothes 1s recom-
mended. Do not put oily rags in pockets. When working with this material, wear gloves or use barrier cream.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Fucl oil

“ T Hazard Class: Combustible liquid
0.0 NAT993

DOT Label: Nonc

DOT Packaging Exceptions: 173.118a

DOT Packaging Requirements: Nonce

MEDS Collection Reterences: 1, 6,7, 12,73, 84, 101, 103, 126, 127, 132, 133, 136, 143, 146
Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Witson, CIH; Medical Review: AC Darlinglon, MD; Edited by: JR Stuarn, MS

o7
»

Comstight € 1990 by Genium Publishing Corporation. Any commercial use or reproduction without the publisher's permission is protubued. Judg meats ay o the suilability ¢f information hercin for the purchmser's puspon s
re ssarilv ihe purchaver's responsitilty, Although reasonable care has been faken n the preparation of such mformation, Genium Pubhahing Congyoratien extondy no warzantics, makes o representalions, s anwuin s




OILS, FUEL: 2-D
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Common Synonyms fo V) Y llow -brown Lube or tuei o ocor

Dresei 0. medum

Froam on waler

S10p descharge 1 posst—

Call twe depanment

Avond CONACH with iust

(solale and remeve OIS~ a e —atenal

Notrty local health ang o .70 0ol agenties

Combustibie

Lalingues™ 7= In chemscal, 10am. caron douoe
Waler mas de “ertective on hre

L0 @xRPOSAT SONAINGTS with water

Fire

8.1
82
L]
8.4

X1

€ FIRE HAZARDS

Fiash Point 125°F CC
Flarmemable Limits In Al 1 3% 60%

Firs Extinguishing Agents: Ory chemecal.

foam. or Carbon droxKIe
Fire Extinguishing Agents Not to be
Used: Water may be mnetiectve
Specisi Hazards of Combustion
Products: Not pertinent
Behavior in Fire: Not perbnent
ignition Tempersture: 490—545°F
Etoctrical Haxard: Not pervnent
Burring Rate: 4 mm/min
Adisbatic Flame Temperature:
Dsts nol avaiable
Stokchiometric Al to Fuel Ratio:
Data not available
Flame Temperature: Datla not avalabk

10. MAZARD ASSESSMENT CODE
(See Hazard Assesament Henabook)
A-T-U

irrma 10 sun and eyes.

Harmtul f swasowed

Aemove calatwnated clothing and shoes

Flush afleciec areas with pienty ol water

IFIN EYES ~cc eyehds open and flush with plenty of water

IF SWAL_ZWED. and wictm 1s CONSCIOUS, have victm dnnk water
or min

00 NOT ADUCE VOMITING

Exposure

Dangerous 10 aquatic iie in high concentratons.
Fouhng 10 shorelne.
May be dangerous f it enters water mtakes.

Notity loca “eanth and wildite officia's
Nolty ope-aors of nearby water intakes

Water
- Pollution

71

73

7.4

7.5
7.8

17

7.8

7. CHEMICAL REACTIVITY

Resctivity With Water: No reachon
Resctivity with Common Maieriais: No
feachon
Stabliity During Transport Stable
Neutraizing Agents for Ackds and
Caustics: Not pertinent
Polymerization: Not pertinent
inhibltor of Polymerixation:
Not pertinent
Wolar Ratio (Reactant to
Productk Data not available
Reactivity Group: 33

11.  HAZARD CLASSIFICATIONS

11.1 Coce of Feceral Reguiations:
Combusttee aquad

11.2 NAS Hazsrd Rating for Bulk Water
Transportatiors Not lsted

113 NFPA Harard Classificationc

Category Classification
Hearh Hazard (Bive) 0
Flammabety (Red} 2
Resctvy (Y ellow) 0

1. RESPONSE TO DISCHARGE 2 LABEL
(See Responee Methods Handbook) 2.1 Category: Nons
Mechanical contsinment 22 Cisss: Not pertinent
Shouid be remaved
Chermical and physical treatment

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.1 CG Competibility Class: Mceirneous 41 Pnysical State (as shipped) Liqud
Hydrocarbon Mortures 4.2 Color: Light brown
3.2 Formuia: Not applicable 4.3 Odor. Characlerstic

3.3 IMO/UN Designation: 3.1/1270
3.4 DOT ID No= 1270
3.5 CAS Registry No_ Data not svaiable

[ 8]

[ &)

24

8. WATER POLLUTION

Aquatic Toxicity:
204 mg/1/24 te/pvenie Amercan
shad/Tt,/salt water

Watertowl Toxicity: Dsts not availabie

Biological Oxygen Demand (BODX
Data not available

Food Chasin Concentration Potentiat:
None

5. HEALTH HAZARDS

$.1 Pr € ive gioves. gogQies or face shieid

52 Symptloms Following Exposurs: INGESTION causes nausea. vomiting, and ing. depr
o'convnlmryﬂmrrwmnﬂdmmmmmwmm.
mmmmwaxmmmmm-dmwmawmyu
delayed. ASPIRATION causes savere jung aTitation with Coughung, QagQINg. dyspnea, substernal
distress, and rapdly ceveloong puimonary sdema; later, signs cf bronchopneumona and
prneumonitis; scute onset cf central nervous sysiem tollowed by depr

$.3  Treatment of Exposure: INGESTION: do NOT induce vormiting. ASPIRATION: enforce bed rest;
adminisier Oxygen. sesk medcal attention. EYES: wash with copous quantity of water. SKIN
remove sotvent by wieng and wash with soap and water.

§.4 Threshold Limit Veius: No singie TLV apphcable

55 Short Term Inhalation Limitx: Deta not available

5.6 Toxicity by ingestion Graoe 1, (Dso = 515 g/kg

8.7  Late Toxicity: Dals not avasaoe

54 Vapor (Gss) Irritant Characteristica: Skght smarting of eyes o respiratory system it present in
high concentrabons The etfect s temporary

59 Liquid or Solid Irritant Charscterietica: Mirwmum hazard. It spiied on ciothing and allowed to
reman. may cause smarbng and reddening of skin

5.10 Odor Threshokt Dala not svadabie

$§.11 IDLH Value: Dala not avadabie

.1
.2
2.3
o4

9. HIPPING INFORMATION

Grades | Purity: Diesel fuel 2.D (ASTM)
Storage Temperaturs: Ambient

inert Atmosphere: No requirement
Verting: Open (flame arrester)

12. PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State at 15°C and 1 stm:
Uit

122  Molecutsr Weight Not pertinent

123 ' Boling Point at 1 stm
540—640°F = 282—-338'C =
§55—611°K

124 Freezing Pont
O°F = 18°C w 255°K

125 Critical Temperature: Not pertinent

127 Specific d
0.87—0.90 at 20°C (Wquad)}

120 Uquid Surtsce Tensior Deta not available

129 Udquid Water Intertacial Tenslon:

12.10 Vapor (Gas) Specific Gravity:

1211 Ratio of Specific Heats of Vapor (Ges)
Not peronent

1212 Latent Heet of Vaporization:
Not pertinent

12.13  Heat of Combustion: —19.440 Btu/ib =
—10,800 cal/g = —452.17 X 10* J/kg

12.14 Heat of Decomposition: Not pertinent

1215  Hest of Solstion: Not perbnent

12.16 Hesat of Polymerization: No1 pertinent

1225 Heat of Fusion: Deta not available

1226 Umiting Vaise: Dala not availabie

1227 Reid Vapor Pressurs: Data not available

NOTES
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1217
SATURATED LIQUID DENSITY

12.18
LIQUID HEAT CAPACITY

Tercerature Pounds per cubic Temperature British thermal unit
(oegrees F) foot (estimate) (degrees F) i per pound-F
]

50 54,310 0 | 414
52 54.310 5 i a16
54 54.310 10 : 419
56 54310 15 g 421
58 54.310 20 i 424
60 54.310 25 426
[5¥4 54,310 30 428
64 54.310 35 431
66 54.310 40 433
68 54.310 45 1 436
70 54.310 50 i 438
72 54310 55 i 440
/4 54.310 60 443
76 54.310 65 ; .445
78 54310 70 I 448
a0 54310 75 . .450
82 54.310 80 | 452
84 54.310 85 i 455

90 457

95 .460

100 462

12.19

LIQUID THERMAL CONDUCTIVITY

8nush therma

Temperature UMLINCh pet haur
(degrees F) squa,e"fool;
35 208
40 306
45 308
50 208
55 308
60 908
65 908
70 908
75 808
80 308
85 K8
90 308
95 308
100 908
105 908
110 208
115 .e08
120 208
125 .908

12.20
LIQUID VISCOSITY

Terperalure

\segreos F) Centipoise

0 3.773
10 3397
20 3071
30 2.788
40 . 2.541
50 2.324
60 2134
70 1.965
80 1815
99 1.681
106 1.861
10 1454
129 1.358
130 1.270
140 1.191
150 1.120
160 1.054
170 995
180 .940
190 .890
200 844
210 .802

2221
SOLUBILITY IN WATER

12.22
SATURATED VAPOR PRESSURE

12.23
SATURATED VAPOR DENSITY

12.24
IDEAL GAS HEAT CAPACITY

! British thermal unit

Temperature Pounds per 100 Temperature Pounds per square Temperature Pounds per cubic Temperature
(Jegrees F) pounds of water (degrees F) inch (degrees F) ! foot (degrees F) per pound-F
i 55 456 N N
N 60 474 : [e] (o]
S 65 492 | T T
0 70 510 ‘
L 75 .529 ; P P
U 80 548 ; E E
8 85 567 | A R
L 90 587 ! T T
E 95 .607 i ! |
100 627 ! N N
105 647 f E £
110 .668 i N N
115 689 ! T T
120 RARI i
125 732 i
130 754 !




Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 316
Schenectady, NY 12303-1836 USA Benzene
(518) 3778854

Issued: 11/78 Revision: E, 8/90

Benzene (C ,H,) Description: Derived by fractional distillation of coal tar, hydrodealkylation of toluene or pyrolysis of R

gasoline, catalytic reforming of petroleurn, and transalkylation of toluene by disproportionation reaction. Used as a fue;a I 4

chemical reagent; a solvent for a large number of matenals such as paints, plastics, rubber, inks, oils, and fats; in manufac- § o
mnn§ phenol, ethylbenzene (for styrene monomer), nitrobenzene (for aniline), dodecylbenzene (for detergents 3 cyclohex- K 4 o o
ane (for nylon), chlorobenzene, diphenyl, benzene hexachloride, maleic anhydride, benzene-sulfonic acid, artificial leather,  *Siin ‘
linoleum, oil cloth, varnishes, and uers; for printing &nd lithography; in dry cleaning; in adhesives and coatings; for absorption

extraction and rectification; as a de ing agent; in the tirc industry; and in shoe factories. Benzene has been banned as an HMIS
ingredient in products intended for household use and is no longer used in pesticides. H 3
Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphtha, cyclohexatriene, mineral naphtha, nitration F 3
benzene, phene, phenyl hydride, pyrobenzol. R ©
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Guide™ for a suppliers list. PPGt
1 Sec. 8

Cautions: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level exposure may cause cancer (leukemia) and bone
marrow damage, with injury to blood-forming tissue. It is also a dangerous fire hazard when exposed to heat or flame.

Benzene, ca 100%*

1989 OSHA PELs 1989-90 ACGIH 1985-86 Toxicity Datat

(29 CFR 1910.1000, Table Z-1-A) TLV-TWA: 10 ppm, 32 mg/m’ Man, oral, LD, : 50 mg/kg; no toxic effect noted

8-hr TWA: 1 ppm, 3 mg/m’ : Man, inhalation, TC, : 150 ppm inhaled intermitiendy over
i . 3 1 yr in a number of discrete, separate doses affects the

15-min STEL: 5 ppm, 15 mg/m blood (other changes) and nutritional and gross metabo-

lism (body temperature increase)

(29 CFR 1910.1000, Table Z-2) 1988 NIOSH RELs Rabbit, eye: 2 mg administered over 24 hr produces severe

8-hr TWA: 10 ppm TWA: 0.1 ppm, 0.3 mg/m* irritation

Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mg/m®

Acceptable Maximum Peak: 50 ppm (10 min)

* OSHA 29 CFR 1910.1000, Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies to all occupational exposures to benzene except in some

oil and gas drilling and production, natural gas processing, and the percentage exclusion for liquid mixtures); for the excepted subsegments, the benzene Limits in
Table Z-2 apply.

+ Acceptable maximum peak above the acceptable ceiling concentration for an 8-hr shift.

4 Sce NIOSH, RTECS (CY 1400000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data.

subsegments of industry where exposures are consistently under the action level (i.¢., distribution and sale of fuels, sealed containers and pipelines, coke production,

80

Bolling Point: 176 °F ( g Molecular Weight: 78.11

Melting Point: 42 °F (5.5 °C %geclﬂc Gravity (15 °C/4°C): 0.8787

Vapor Pressure: 100 mm Hg at 79 °F (26.1 °C) ater Solubility: Slighdz;O(O.ISO /100 g of H,0 at 25 *C)
Vapor Density (Air = 1): 2. % Volatile by Volume: 1

Evaporation Rate (Ether = 1): 2.8 Viscosity: 0.6468 mPa at 20 °C

Appearance and Odor: A colorless liquid with a characteristic sweet, aromatic odor. The odor recognition threshold (100% of panel) is approxi-
mately 5 ppm (unfatigued) in air. Odor is not an adequate wamning of hazard.

Dala . ... . - .

Flash Polnt: 12 °F (-11.1 °C), CC | Autoignition Temperature: (498°C) | LEL: 1.3% viv [UEL: 7.1% v~

Extinguishing Media: Use dry chemical, foam, or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing
agent since it can scatter and spread the fire. Use water s;xe?' to cool fire-exposed containers, flush spills away from exposures, disperse benzene
vapor, and protect onnel attempting to stop an unignited benzene leak.

Unusual Fire or losion Hazards: Benzene is a Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential
fire explosion hazard. Benzene vapor is heavier than air and can collect in low lying areas or travel to an ignition source and flash back. Explosive
and flammpble benzene vapor-air mixtures can easily form at room temperature. Elsxminale all ignition sources where benzene is used, handled, or
stored.

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Structural

d explosion hazard.

sewers or waterways. Runoff to sewer can create pollution, fire, an

lymerization cannot occur. )
Chemical Incompatibilities: Benzene explodes on contact with diborane, permanganic acid, bromine pentafluoride, peroxodisulfuric acid, and
peroxomonosulfuric acid. It ignites on contact with dioxygen difluoride, dioxygenyl tetrafluoroberate, 1odine heptafluonide, and sodium peroxide
+ water, Benzene forms sensilive, explosive mixture with 1odine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl perchlorate, nitric
acid, and arsenic pentafluoride + potassium methoxide (explodes above 30 °C). A vigorous or incandescent reaction occurs with bromine
trifluoride, uranium hexafluoride, and hydrogen + Raney nickel [above 410 *F (210 "C)}. Benzene is incompatible with oxidizing materials.
Conditions to Avoid: Avoid heat and ignition sources.
Hazardous Products of Decomposition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon

monoxide.

P ]

firefighter's protective clothing provides limited protection. Stay out of low areas. Be aware of runoff from fire control methods. Do not release to

Stability/Polymerization: Benzene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous

Copyright © 1990 Genium Publishing Corponation.
Any commercial use or reproductian without the publisher's permimion is prohibied.
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No. 316 Benzene 8/90

arcinogenicity: The nzene as, respectively, a supected human carcinogen, a cancer hazard, an
sufficient human and animal evidence, a human carcinogen (Group 1).
Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause headache, weakness, appetite loss, and fatigue.
The most important health hazards are cancer (leukemia) and bone marrow damage with injury to blood-forming tissue from chronic low-level
exposure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression. .
Medical Conditions Aggravated by Long-Term Exposure: Exposure may worsen ailments of the heart, lungs, liver, kidneys, blood, and CNS.
Target Organs: Blood, central nervous system, bone marrow, eyes, upper respiratory tract, and skin.
Primalg ntry Routes: Inhalation, skin contact.
Acute Effects: Symptoms of acute overexposure include irritation of the eyes, nose, and respiratory tract, breathlessness, euphoria, nausea,
drowsiness, headache, dizziness, and intoxication. Severe exposure may lead to convulsions and unconsciousness. Skin contact may cause a
drying rash (dermatitis).
Chronic Effects: Long-term chronic exposure may result in many blood disorders ranging from aplastic anemia (an inability to form blood cells)
to leukemia.
FIRST AID
Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported 10 an emergency medical
facility. Consult a physician immediately.
Skin: Quickly remove contaminated clothing. Immediately rinse with flooding amounts of water for at least 15 min. For reddened or blistered
skin, consult a physician. Wash affected area with soap and water. :
Inhalation: Remove exposed person to fresh air. Emergency personnel should protect against inhalation exposure. Provide CPR to support
breathing or circulation as necessary. Keep awake and transport to a medical facility.
Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, do not induce vomiting since aspiration may be
fatal. Call a physician immediately.
After first aid, get appropriate in-plant, paramedic, or community medical support.
Ph{'slclan's Note: Evaluate chronic exposure with a CBC, peripheral smear, and reticulocyte count for signs of myelotoxicity. Follow up any
early indicators of leukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.
Acute management is primarily supportive for CNS depression.

Spill/Leak: Design and practice a benzene spill control and countermeasure plan (SCCP). Notify safety personnel, evacuate all unnecessary

personnel, eliminate all heat and ignition sources, and provide adequate ventilation. Cleanup personnel should protect against vapor inhalation, eye

contact, and skin absorption. Absorb as much benzene as possible with an inert, noncombustible material. For large spills, dike far ahead of spill

and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out of confined

spaces such as sewers, watersheds, and waterways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).

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

EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. 307 (a),
311 (b)4), 112; and per RCRA, Sec. 3001]

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2)

Goggles: Wear protective eyeglasses or chemical s ( .133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

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

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source.®®?
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
i ing the toil lyi i

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all heat and ignition sources and
incompatible materials. Caution! Benzene vapor may form explosive mixtures in air. To prevent static sparks, electrically ground and bond all
containers and equipment used in shipping, recetving, or transferring operations in production and storage areas. When opening or closing
benzene containers, use nonsparking tools. Keep fire extinguishers readily available.
Engineering Controls: Because OSHA specifically regulates benzene (29 CFR 1910.1028), educate workers about its potental hazards and
dangers. Minimize all possible exposures to carcinogens. If possible, substitute less toxic solvents for benzene; use this material with extreme
caution and only if absolutely essential. Avoid vapor inhalation and skin and eye contact. Use only with adequate ventilation and appropriate
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation.
Designate regulated areas of benzene use (see legend in the box below) and label benzene containers with "DANGER, CONTAINS BENZENE,
CANCER HAZARD."
Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of biood disease or previous exposure.
Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Benzene (benzol) IMO Shipping Name: Benzene DANGER

DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 BENZENE

TN~ s UNILTS ID No.: UN1114 CANCER HAZARD

DOT Label: Flammable liquid IMO Label: Flammable liquid FLAMMABLE-NO SMOKING

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II AUTHORIZED PERSONNEL ONLY

DOT Packaging Requirements: 173.119 RESPIRATOR REQUIRED

MSDS Collection References: 1,2, 12,26, 73, 8494, 100, 101, 103, 109, 124, 126, 127, 132, 134, 136, 138, 139, 143 N
Picpared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CTH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 4
Copyright © 1990 by Genium Publishing Corporation. Ay ial use or reproduction without the publisher's permissian is prohibited. Judgmenty as to the suitability of mformatian herein for the purchascr’s purpascs

arc neceasarily the purchaser's respansibility. Although reasonable care has bocn taken i the preparation of such mfarmation, Genium Publishing Corporation extends no warrantics, makcs no represcrntations, and axsumes
no respansibil ity as 10 the sccuracy or suitability of such mfomation for applcatioa o the purchaser’s mended purpose ar for conscquences of its usc.



I'T HAZAEDOUS CHEMICAL INVENTORY SHEET

Dato Location P.C. Employee Reporting Phone No. ____ .
Est. Yenrly #
Trade Chemical MSDS Manutfac./Distrib. Container Storage Use Quantity Used
Name Name Yes/No and Address Size/Type Location Location Small, Mad., Large
* Liquids
S—= <50 gat. M- 50-500 gal. L~ > 500 gal.
Solids

S~<1001lbs.  M-— 100-1000 tbhs. L — >1000 Ibs. 9552 -4 (4/86)
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ZRAMMONIUM HYDROXIDEXRR
EXAMMONIUM HYDROXIDEXRX
EEXAMMONIUM HYDROXIDEXRX

MATERIAL SAFETY DATA SBHEET

FISHER SCIENTIFIC EMERGENCY NUMBER., (201) 796-7100
CHEMICAL DIVIGION CHEMTREC ASSISTANCE: (800) “2%-9300
1 REAGENT LANE

FAIR LAWN NJ 07%10

(201) 796-7100

THIS INFORMATION IS WELIKVED TO SBE ACCURATE AND REFPRESENTE THE BEST
INFORMATION CURRENTLY AVAILABLE TO US, HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT 7O
BUCH 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,

SUBSTANCE IDENTIFICATION

CAS-NUMBER 1336-21-6
SUBSTANCE: XXAMMONIUM HVDIONID(II

TRADE NAMES/SYNONYMS:. N
AMMONIA AQUECUS; AMMONIA .OLUTION, AQUA unuouxaL
AMMONIUM HVDIOK&D: CCNMRICOHY)D AMMONIA WAIER, TSC +935280; UN 2672; A-669,
A-GETC,; A-E88-8IX; A-GE609-8; A-E87) A-311, AT HENO; ACCO01260

CHEMICAL FAMILY:
INORGANIC BASK:

MOLECULAR FORMULAI NeH¥=O=H
MOLECULAR WEXIGHT: 38,08
CERCLA RATINGE (SCALE. 0~31. HMEALTHz3 FIREz1l REACTIVITY=0 PERSISTENCE:D
NFPA RATINGS (SCALE 0-%):. HEALTM:3 FIREszl --REACTIVITY=0O
--------.--.-----.------...------.---..------....---.---.-----------.---------.
COMPONENTS AND CONTAMINANTS”

COMPONENT: AMMONIA PERCENT: 28-30
COMPONENT: UITII : ’ PERCENT: 70-T2
"ﬂ!l CONYIUZNﬂﬂfll NONE

'OBURE LIMITE®:
AWMONIA, ANHYDROUS:

38 PPM (27 MG/M3) OSHA" STEKL

28 PPM (18 MG/M3): ACGIH THWA; 38 PPM.CR2T MG/M3) ACGIH STEL

50 PPM (28 MG/M3) Nxo.ﬂ REC NDED ‘ IINUT! CEILING )

500 POUND.;.ﬂI. ttet:ou 308 THR(.HOLD PLANNING QUANTITY

100 POUNDS BARA SECTION 30% REPORTAELE QUANTITY

100 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY

SUBJECT TO Ill. .tGTION"lI"lHﬂUlL TOXIC GHEHZGQL RELEASE REPORTING

AMMONIUM HYDROXID
1000 POUNDS OKRCLG .tGT:Oﬂ 103 REPORTABLE QUANTITY

eIy xR R R R L PR R R N L R L R K L R Rl R i die et St

PHYSICAL DATA
DESCRIPTION: COLORLESS LIGUID WITH A SMARP, PUNGENT ODOR,
BOILING POINT: 97 rfcaorc:.tarrnou)a,_,yIerud?fétuT- =107 F (-77 €)
SPECIFIC GRAVITY: 0,90 CAPPROX) VAPOR PRESSURK: 115 MMMG » 20 C
PH: 11.6 & 1N BOLN SOLUBILITY IN WATER: SOLUBLE ODOR THRESBHOLD: 50 PPM
VAPOR DENBITY: 1,8

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:
SLIGHY FIRE HAZARD VHEN EIXPOSBED TO HEAT OR FLAME,

UPPER EXPLOSIVE LIMIT: E£TX (NNW3) LOWER EXPLOSIVE LIMIT: 16% (NMI)
AUTOIGNITION TEMP,: 120% F (681 C) (NMB)
FIREFIGHTING WMEDIA:

DRY CHEMICAL. CARBON DIOXIDE. HALON, WATER SPRAY OR STANDARD FOAM
(1987 EMERGENCY RESPONSE CUIDEROOK, DOT P 5800, %).

v«—.v'ﬁlibioqoa@@@
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TOR LARGER FIRES, USEK UATER SPRAY, FOG OR STANDARD FOAM
(1987 EMERGENCY Il.POﬂ.( GUXD(IOOK. 0GT P 5800, %),

FYREFIGHTING:
€ CONTAINERS FROM - FIII AREA IF POSSISLE., COOL CONTAINERS EXPOSED TO FLAMES
H WATER FROM SXIDK UNTIL WELL AFTER FIRE IS OUT, SBTAY AWAY FROM STORAGE' TANK
— .48 (1987 EMERGENCY RESPONSE GUIDEBROOK, DOT P 5800.%., GUIDE PAGE 80).

EXTINGUISH USING AGENT INDICATED. USK FLOODING AMOUNTE OF WATER AS A FOG FROM
A8 FAR A DISTANCE AS POBSIBLE. USE WATER SPRAY TO ASSORE CORROSIVE VAFORSE.
AVOIOD IREﬂTHINGVCOIIOCIV(IVAPORIg‘KIIP UPFWIND,

TRANSPORTATION DATA

DEPARTMENT OF TRQN.PORYITION HMAZARD CLASSIFICATION %*SCFR172, 101,
CORROSIVE MATERIAL

DEPARTMENT OF TRANSPORTATION LABELING REQUIREWENTS ¥SCFR172.101 AND SUBPART E:
CORROSBIVE )

DEFARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTE: %SCFR173. 2%5

EXCEPTIONS: %9CFR1T3. R%:-

TOXICITY

AMMONIUM HYODROXIDE:

IRRITATION DATA: 780 UG lYIbIﬁ.IIT SEVERE; %% UG EVYE-RABBIT SEVERE,
1 MG/30 SBECONDS RINSED: EIYVE-RABRIT SIvVEk k

TOXICITY DATA: 8000 PFM INHALATION=-MUMAN LCLO; %08 PPM INHALATION- HUMAN
TCLO; *3 MG/XKG ORAL-MUMAN LDLO; ZI8B0 MG/KGC AL-ROT LDE0; 750 MG/KG
ORAL-CAT LOLO; 1680.-MG/XG SUBCUTANEOUS-MOUSE LDLO; R00 MG/KG
SUICUTQNEOUCOkﬁI.:T LBL°| .40 MG/KG INTRAVENOUS-RASBIT LDLO,
MUTAGENIC DATA (ARTECE). . s

CARCINOGEN STATUS:  NONK; - ’

LOCAL EFFECTS: OOIIO’IVI-lxﬂﬂaL“TION. SKIN, KEYES. INGESTION.

ACUTE TOXICITY LEVEL:: TOXIC BY INGESTION.

TARGET EFFECTE: NO DATA AVAILABLE,

AT INCREASED RISK FROM'EXPOSBURE: PCR.ON- WITH CORNEAL DISEASE OR GLAUCOMA,
OR CHRONIC RESPIRATORY - Dx.(..t.

MEALTM EFFECTS AND FIRST AZD
INMALATION: s

AMMONIUM HYDROXIDN: +

T ~ROSIVE. 500 PPM (NWI) xmnzatnv DANGCEROUS TO LIFE OR HEALTH,
‘BUTE EXPOBURE. CONCENTAATIONS OF 5 PPW OF AMMONIA VAPOR MAY CAUSE MILD
IRRITATION, 9«50 PPM-: nav CAUSE NASAL DRYNESS., OLFACTORY FATIGUE, AND
MODERATE. xthuntm SAND 180 PPM. MAY OAUBKE:LARYNGEAL SPASM. EXPOSURE
TO 500 PPM:-FOR 3O “MAY' CAUNE CYCLIC HYPERPNEA., INCREAGED BLOOD
PRESSURE ‘AND PULSE RATE;: AND UPPER RESPIRATORY .TRACT IRRITATION, SOMETIMES
PERBISTING FOR 2% MOURS, /700 PPM MAY CAUSE IMMEDIATE IRRXTATION

1800-10, 000  PPM: MAY- ADYSPFNER, CONVULEZIVE COUGCHMING, CHESTY' PAIN,

RESPIRATORY SPASM,. ST - SPUTUM,; RAPID: ABPHYXIA, AND DELAYED .

PULMONARY { EDEMA  WHICH MAY - SKFATAL, OTHER:EFFECTS M2V INCLUDK. SVELLING

OF THE LIPS,: tm 1 RUNNY - NOBK -, T SALIVATION, . NAUBKA,

VOMITING, ; GLS TIS, ﬂumiﬂ. _AND OIFFICULTY IN

SPEAKING. Hmﬂma - 21 ; IA- OR -ASPNYXIATION DUK TO
SPAGME,© THELAMMA i MK REEIDUAL EFFEOTS! FROM .

ACUTE nurmt&w DAR cPROBUSTIVE :COUGH, DEOREASED.

ntlr:uutcmﬂ. o ~:unnwmuew. ALVEOLAR DIBEASKE, .

¥ ABD T ANXIETY NEUROBES,
TRATION AND  DURATION . OF: INPOOUII.
> CAUVEE - ZNFLANMATORY ' AND ULOCEARATIVE
ALSAND  GABTROINTESTINAL
£, TOLERAMCE . 70
'ﬂDGP7I1tﬁﬂ

2R AN ATELY. I F-BREATHING
. EEPIARTION. : MATNTATIN  AZAWAY AND BLCOD
PRESSURK . AND" : hu:r‘unxuu:. KEEP AFFECTED PERSON WARM AND
AT RESY, TRE TOMATIONLLY AND SUPPORTIVEEY. AOMINISTRATION:OF “OXVGEN
zmmnguga ;m 'menn rtumm.,, ntt ‘MEDICAL ATTENTION

FIRGT AXD~ A
HAS STOP

SKIN CONTACTet R
AMMONI UM monmn. N . O
CORROSIVE, g T L
ACUTE :xrownt- varoﬂ MAY CAUBE MILD IRRLITATION, DIRECT CONTACT WITH THE
LIGUID OK MIGM - vnru-mnar:m C>30, 000 PPN AMMONIAY MAY CAUSE SEVEREK
LETING ‘, llm £ BURNGIAND "vEBICULATION, AND POSSIBLY
BROUNI N -RTAINS,  THR: “ARRAS.: ARKZSOFT, GELATINOUS, AND NECROTIC,
AND . THE: TTSSUK ot.%nav 8K DRXP, - XP "BURANS ARE EXTENSIVE, DEATH
MAY - OCCUR. . RARELY, YAPORS MAY CAUSE URTICARIA,
CMRONIC EXPOSURE«: EFFEOTE ' DEPEND ON THE CONCENTRATION AND DURATION OF
EXPOSURE. utrnm ‘Ot 2PWOLONGED CONTAOT “MAY CAUSKE DERMATITIS OR EFFECTS
SIMILAR TO ACUTE- tmt.
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‘ALKALINE CORROBIVES:
ACUTE EXPOBURE- DIRECT CONTACT MAY CAUSE SEVERE PAXN, BURNS AND POSSIBLY -
BROUNISH STAINS. THE CORRCDED AREAS MAY SE SOFT, GELATINOUS ANO NECROTIC
AND THE TISSUE DESTRUCTION MAY BE OEEP.
CHRONIC EXPOSURE- EFFECTS DEPEND ON THE CONCENTRATION AND DURATION OF
EXPOSURK, REPEATED OR: -FROLONGED CONTACT MAY CAUSE DERMATITIE OR EFFECTS
SIMILAR ' TO ACUTE EXPOSURE,: : )

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SMOES IMMEDIATELY, WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF: CHEMICAL REMAINS (AT LEAST 135-R0 MINUTES). IN CASE OF CHEMICAL
BURNS, COVER AREA VITH STERILE, DRY: DRESSING. BANDAGE SECURELY, BUT NOT
TOO TIGMTLY, GKT MEDICAL ATTENTION IMMEDIATELY,

EYE CONTACT: " - .

AMMONIUM HYODROXIDE: R

CORROSIVE,: : = . - S

ACUTE EXPOSURE- 1 DROP=:OF A o2 . SOLUTION IN MHUMAN EYVES CAUSED IMMEDIATE.

SEVERE PAIN; BLEPHAROSPASM. AND L OSS OF - CORNEAL EPITHELIUM DESPITE
ZIRRIGATION. THE -FOLLOWING DAY "THERE WASSLYGCMNT CORMEXRL EDEMA--AND
uuxmu.xm:onwma.ro-fnxuﬂurml_; RESSEESY w8 COMPLETE IN-3-% DAYS,
CONTACT . WETH THE- LIGUZID ‘OR: . VAPOR:- CONCENTAATIONS ( >REB00-PPM - AMMONIAD
MAY ALSO OAEE: SEVERE "TRRITATION - SUELLTNOOF * THE EYELIDS. LACRIMATION,
PALPEBRAL: mmmawwwammn OVAL SEMIDILATED.FIXED

PUPILS, .. CORMNEAL: TTOMN, : AND “BLINDNESS:: POSSIBLY PERMANENT, THE :DEGRKE
or quuﬁVfg=;=g=l5.n- - GOMOZNTRATION "ANS:-DURATION - OF  CONTAGT; -~ THERE MAY
SE. CORNEAL1AND > AMIIL AN OPROIFICATION: AND IRITIS, ACCOMPANIED ®Y
HYPOP YO AND . POBEIREY - VE:LOSS OF PIGMENY  FROM THE
POSTERIORFYID BR - OF: ‘THE:- T i ANESTHESIA I FOSEIBLE
ALL OWING ‘OAMASE T Y 7SEPFORE - BAR ORY. I8 FELT,5 IN. SEVERK
SURNS, - THIESEXTENT “OFSTHE INJURY: BAY NOT: ATELY APPARENT. :LATEK -
copnxom-sgnwzm“-;rmmu - VASOULARIZATION: AND . BOARRING
OF " THE - CORNER S PERIWANENT OPACTTY 4 ANGLE:. €, ACUTE«ANGLE  GLAUCOMA,
BTAPHYL . CATARAGY S ;. ATROPNY :OF  THE RK FAND- TRIS, | AND - SYMPLEPHARON,
CHRONIC - EFFEOTE - DEPEND e.onetmw ATION AND DURATION:OF:EXPOSURE.

XN CONJUNCTIVITIS" OR*EPFECTS

A IN ACUTE . EXP

. e edg Sl T
S e Lo T

FIRST AID- AN EY

4 ] ATELY WITH LARGE SAMDUNTS OF WATER,: OCOASIONALLY
LIFTING UPNPER ANT L - L. XD8, . UNTIL. NO EVIDENOR: OF CHEMICAL REMAXNS :CAT
LEAST 18«K0.MINUTESYS - ‘TRARICATING WETH NORMAL. SALINE UNTIL: THE PH.
HAS RETURNED ‘TO NORMAL:C39-80 MINUTES), COVER WXITH STERILE BANDAGES. GET
MEDICAL ATTENTION :IMMEDIATELY. RN

e 4

“ORROSIVE/TORIC.

o - N
SEE INFORMATION ‘ON ALKALINE CORRCSIVES.
. - i - - :
" ALKALINE CORROSIVESE <. e
ACUTE EXPOSURK- MAY: CAUSE -IMMEDIATE FAZN, CIRCUMORAL BURNS AND. CORROSION OF
THE MUCOUS MEMBRANES: WHIOH AT FIRST TURN WHITE AND GOAPY AND THEN BECOME
SROWN, ummnﬁi cgnm.:. € MAY- 8E PROFUSE SALIVATION AND

DIFFICULTY OR: INABILETY 7O SWALL .OR-‘BPEAK; EVEN WHEN THERE I8 NO:
EVIDENCE OF ORAL_ BURNS, THE KSOPHAGUSR. AND: STOMACH MAY BE INVOLVED WITH
BURNING. PAIN, YOMITING AND OZARAMEA. 'THE VOMITUS MAY BE THICK AND SLIMY
WITH MUCOUS: AND: LA émzn:—nooorm:sﬂtﬂ..or-<mcua. EPIGLOTYTAL
EDEMA MAY REBULT' ZRATORY:-'DXSTRESS  AND POBSIBLY ASPHYXIA,: BMOCK WITH
MARKED HYPOTENSIONI N0 RAPXD PULEEL SMALLOW. RESPIRATION, AND: CLAMMY
BXIN un\!,m*zcﬁimamr COLLAPEE I MAY  ENOUE: - AND IF UNCORRECTED:, LEAD
TO RENAL rnt&.mt..-x:mmm&:mmxau;on-:cn.ﬂu:c PEARFORATION ARE
rOSSIBLE AND MAY rfmnuzn:lv:mtulrxufxt.-; SUBSTERNAL PAIN,
PERITONITIN, ABOOMENAL- R2CIDITY " AND : FEVER,: CSOPMAGEAL, AND POSSIBLY
GASTRIC: u-.»rnmxmmmmwm7m:~muxu A FEN WEEKS, BUT WMAY BE
DELAYED FOR MONTHME ‘OR/EVEN - YEARN, - OEATH-MAY RESULY WUITHIN A SHORY TIME
FROM ..’H'Kx‘i’.-OMT“"'OMQ"‘&»@“*‘":RC““ OF EVEN MINUTE AMOUNTS.
IF DEATH I..Dn.V“'T'm MAY  BE: DUR: TO -THE ' COMPLICATIONS OF PERFORATION.,
PNEUMONIA, “',';ijm*—wmrmmftu.

CHRONIC EXPOBURIs ocrl:uo:nc’-on‘*,wn?xom REPEATED INGESTION MAY
RESUL [ IN.INFLANMATORY AND ULCEARTIVE KFFECTS ON THE ORAL MUCOUS MEMBRANES
AND OTHER EFFECTE nus:utu»awtt.amlﬂjgt.m -

B s g K T L e MRS T

FIRGET AID- DILUTE THE ALKALZ 8Y GIVING UATER 'OR MILK IMMEDIATELY AND ALLOW

VOMITING TO: GCCUR: AVOID- GASTRIC LAVASGK OR: EMETIOS. ESOPMAGOSCOPY IS THE

ONLY wAaY TO txOLM-mé.PmILIT"‘TW'M'm IN THE UPPER

G“'Tlo:“\'t.‘f!mtﬂ:ﬁ.‘c;&*? X" CORROBION 10 -SUBPECTED, ESOPHAGOSCOPY SHMOULD -

USUALLY BE PERFORMED . TMIN- Y - MOURE ( DREISBACH, HANDBOOK OF POISONING.,

1RTH ED. ). MAINTAIN AXRWAY ‘AND 'TREAY SHOCK. IF YOMITING OCCURS., KEEP HEAD

BELOVW MHIPE.TO HELP PARKVENT ASPIRATION. GET MEDICAL ATTENTION IMMEDIATELY.

g SirATTT G TE LA [N P i .

ANTXIOOTE: e S P S : .

THE FOLLOWING ANTIDOTE 8 BEEN AECOMMENDELD. HOVEVER, THE DECISION AS TO

WHETHER THE SEVERXITY OF: POISONING REGUIRKER --MH"IGTIW OF ANY ANTIDOTE AND

ACTUAL DO’!HII.U!!"ﬁ.H‘UED;IC:"CCE*IY'.Uﬁ‘!?tlﬂ MEDICAL PERSONNEL.

Sl At R ,
AMMONIA ANO AMMONIUM HYSNOXIOE POXSOMING: =~
N A T UTOK OR: VIMEGAR BY MOUTH OR USE EXTERNALLY (DREISBACH, HANDEOOK
OF POIEONING,. T D ANTIDOTE. SMOULD SE ADMINISTRRED BY GUALIFIED
SONNEL ., . . :

«

-
i
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TTeTTeTT meTeT REACTIVITY
P=CTIVITY:
"LE UNDER. NORMAL TEMPERATURES AND PRESSURES,
1, OMPATIBILITIES: v

AMMONIUM HYDROXIDK: )
ACIDS: VIOLENT, EXOTHERMIC REACTION,
ACROLEIN: TEMPERATURE AND. PRESSURE INCREASKE IN A CLOSED CONTAINEKR.
DIMETHYL SULFATE: VIOLENT REACTION.
FLUCRINE: IGNITION-AND EXPLOSION,
GOLD: FORME . KXPLOSIVE COMPOUNDS.
IO0DINE: FOAMEB AN- ;ORXIVE TO0OIDK,
MERCURY: FORME EXPLOGIVE COMFOUND,
METALS AND ALLOYES: - CORROSIVE,

LB URE, y
oL EUM: T!HPIR!TUIIT.'h“"-PRIMC.INGRKG.I.I—N A CLOSED CONTAINER.
PROPIOLACTONE (SETA): TEMPERATURE. -AND ‘PREBSURE . INOREASK IN CLOSED CONTAINER.
PROPYLENE OXIDK,s TEMPERATUAE ' AND “F RESSURK : NCREASK IN A CLOSED CONTAINER,
SILVER NITRATE OrI“f'l-‘mr.cf-m"mme‘*-OCITVLIDl.
SILVER NITRATE m:w.:nvumi--.!un:s.m-nucxuvs COMPOUND.
S8ILVER OXIDE: FOAMS - SHOGK« BENSITIVE: SILYER -NITRIDE.
SILVER PERMANGANATE:. mnt'-:WKQMITIV‘!:nKTUII.

DECOMP OSITION: ' " K ) :
MAY PRODUCE CORROSIVE VAFPORS OF AMMONIA AND TOXIC OXIDES OF NITROGEN,

e 2.2

POLYMERIZATION:
HAZARCOUS POLYMERIZATION HAS NOT SEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PFRESSURIES,

STORAGE AND DISPOSBAL .

OBSERVE ALL FEDERAL. STATE ANO LOCAL REGULATIONS WHEN STORING OR DIBPOSING
OF THIS SUBSTANCE, FOR ASSISTANCE, CONTACT: THME DISTRICT DIRECTOR OF THE
ENVIRONMENTAL PROTECTION:AGENCY,

SESTORAGERE
STORE AWAY PFROM INCOMPATIBLE SUBSTANCES,
" msoIsromALaS
IPOSAL MUST 8K IN ' ACCORDANGCE WITH STANDARDS APPLICABLE TO GENERATORS OF
_ZARDOUS WASTE. %0:CFR-ROR; KPR HAZARDOUS WASTE NUMBER DOOZ.

TN

100 POUND ‘CERCLA SECTION-£03 REPORTASLE SUANTITY.

RS SEEEERESEREEERRARSNEENRRANI SEEEERSEIENESAREEEEEEEEITISTRRXTENRAXTTLTRRTRRL
N T % g;‘.°:!:°“.“t§>"°!’ﬁ* - . N

R . R i o LN ey
MAY BURN BUY DOES HOT -TGNITE:AEADILY. FLAMMABLE. POISONOLUS GABES MAY
N UNLLATE XN TANKE: AND. HOPPER ' CARS.. MAY ISNITE SIWBUSTIELES (WOCD. FPAPER,
oxL. KTC.)DJ.: NN ,‘;-.7::};,,11_ $ [ e 3 VLI NG .
-:-:--::::-iitn:z:ltiailncttllttiltttittitti:iitz:
r K Lu?gqaigtaxrruoogguutnf
OCCUPATIONAL SPELLS - N

it G, T .
0O NOT ToucH SPILLED MATERTAL: L PrYa0: CAN DO IT WITHOUT RISK. FOR
aMaLL SFILLS:. TAKE UM WXTH~- OCTHER S ARS0 T MATERIAL AND PLACKE INTO
CONTAINEAS. FOR LATER-DREF : P ILLS, WITH CLEAN SHOVEL PLACKE
NATIRZILftufgﬁﬁulllﬁé d ] = OVE. CONTAINERS FROM SPILL
LR . 8P : 3 “wFOR ‘LATER DISPORAL. KEEP

AND DENY ENTRY. '

RN

Pyl

K

REPORTABLE A o T

THE SUPERFUKD: AMKN 84D NI Z2ATEON ACT .(SARA) SECTION I0% REAUIAKS
THAT A RELEAGE : EGUAL: ) <N . - TMAN: TR ORTABLE QUANTITY -FOR . THIS -
SUBSTANOK: THEOTH i® i ) B S2TH: D fmc““ "PLANNING m“’n..
AND THE BTATE: ENERNGENSY R gignnmunz L4 OFR 355 %03, IF -THE RELEASE OF
has SUSSTANOE:XS AKPORTANLE UNDEN ' CKROLN:: BILCTION 103, THE NATIONAL RESPONSE
CENTER MUBTYSE: “EMMEDIATELY. AT 28690 92»~-8802 OR (¢ 11 9] 2268=00TE IN THE
METROPOLITAN -WABHINGTON, szgill;cz. , :

DLG;JﬂllQ'(’O‘

LT3 L -
W g

PEL S

; P %
pasgupassr e 2 T L L L

d.".’.‘-.“-...‘;-‘- ¥ PR bk ok ok ok
g '.“u':v‘- EQUIPMENT -

3

VENTILATIONI = R vin
VENTILATIOUAL EXMAUST OR- PROCESS ENCLOSUAE VENTILATION TO MEET PUSLISHED
EXPOBURE LIMITS. = -~ .

RESPIRATOR: :
THE FOLLOWING RESPIRATORS AND MANIMUM USE CONCENTRATIONS ARE RECOMMENDATIONS
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TH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO
IA° DOOUMENTS OR BY THE U.&. DEPARTMENT OF

“MUST BE BASED ON CONTAMINATION LEVELS FOUND
CEED TME WORKING LIMITS OF THE RESPIRATOR AND

xr v INSTITUTE FOR OCCUPATIONAL SAFETY AND
TH ADMINISTRATION (NIOSH-MSHA). -

RESFIRATOR WITH CARTRIDGE(S8) PROVIDING
MONI

ATO
NG ;ICPIRITOR WITH CARTRIDGE(S) PROVIDING

MON
FACKPIECK RESPIRATOR (GAS MABK) WITH A
-1} .‘eK-NOUNTID CANISTER PROVIDING PROTECTION

Tﬂlﬂﬁ IPPGROTU‘.

FGOIPZIC‘ Rl.'!IﬂTOR CGAS MASK) WITH A
OR -BACK- MOUNTERD : "CANISTER PROVIDING PROTECTION

tvﬁt*ltLrbediTn:uto SREATHING APPARATUS,
tl?lLV onua:-u-~fu’Lxrt OR HEALTH CONDITIONS:
ATUS WITH FULL ruetr:tc: OPERATED IN PRESSURK
SSURE WOO

¥ -

uLL raccrztct’nuﬁ OPERATED IN PRESSURE«DEMAND
ODE"IN COMBINATION WITH AN AUXILIARY
SRATUS OPERATED. IN: PRESSURK-DEMAND OR OTHER
e AT RS . RN . : B
P P

ROTECTIVE (IMPERVIOUR) CLOTHING AND EQUIPMENT
IN: GONTQOT WITH THI® SUBSTANCE.

ROTECTIVE ELQV(. TO PREVENT CONTACT WITH THIS

OR DUST-RESISTANY BAFETY GOGGLES AND A
™ THII .Ul.flﬂcl
e

L N INPLOVI". EYES® AND/OR SKIN MAY BE
MPLUYER BMOULD. PROVIDE AN EYE WASH FOUNTAIN
3 II.‘DIIT: UOIK AREA FOR EMERGENCY USK,

SL
IR .OItNTIFIG- INC,
* T AKVISION DATE: 10/03/89
TIONAL INFORMATION-
SE ACCURATEK -AND REPRESENTS THE BKSY
TO.US; . MOWEVER, WE MAKE NO WARRANTY OF
CANTY,  EXPRESS. OR IMPLIED, WITH RESPECT TO
NO LIABILITY RESULTING FROM ITS USE, USERS
[ONS TO DETERMINE THE SUITASILITY OF THE
PURPFOSES,

P

796-7100
0) *2%v-9300

E8T

ANTY OF
RESPECTY TO
USE, USERS
'Y OF THE

18 %y
IATER > 99%,
i+, SO-A-55,

tSISTENCE=O

INT: U, 0868-%

EINT: 96-99, 932

ORTING

Rz1) >1
H20)

OBED TO FLAMES
OM STORAGE TANK
GKE &0),

| MATERIAL.
ER SPRAY
. VAPORS,
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COOL CONTAINERS WITH FLOODING AMOUNTS “OF WATER FROM A8 FAR A DISTANCE AS
POSEIBLE. AVOID BREATHING CORROSIVE VAPORS, KEKP UPWIND.

TRANSPFPORTATION DATA

C RTMENT OF TRANSPORTATION HAZARD CLASSIFICATION %SCFR172.101:
< OSIVE MATERIAL

DEPARTMENT OF TRANSPORTATION LABELING REQUIREMENTS VSCFR172 101 AND SUBPART E:
CORROSIVE

DEPARTMENT OF TRANSPORTATION PACKAGING REGUIREMENTS: *SCFR173. 263
EXCEPTIONS: %“9CFR173. 2%y

. TOXICITY

HYDROGEN CHLORIDE (MNMYDROOHLOAIO "ACID):.
IRRITATION DATA:
ANMYDROUS: . 100 NG RIN.CD tYl-Il..If MILD.
TOXICITY DATA:
HYDROGEN CHLORIDE (h“HVFRGU. ﬂ..)l +701 PPM/30 NINUTII INHALITION-RGT LCEO0,
2% PPM/30 -MINUTES INMALATION-MOUST LCSQ,
? AVAILASL

MONOHYDRATE = NO DA ‘. e

DIHYDRATE: ; NO:DAT a

TRYHVORATE - €. _

HEXAMYDRATETr NG ’g ABLE.

HYDROGEN ' CHEORIOR i 8868 Frnlto MINUTES INHALATION-RAT LCEO, 21%8
PPM/30 - umn"tmm-uwu LSO

HYDROOMLOAL O " AC DN S P -.l!ﬂufl. INH‘LI?ION-HUMAN LCLO; 3000 PPM/S
MINUTES  THMMALATION HAOLO) 81 MB/KG- SPORTED MAN LDLO
318y "nn,nwu .x.on ~11085PPM/1 HOUR "INHAL AT ION- MOUSE
-LCBOy AN ~L.OS07 900 MG/KG ORAL-RARBIT
LDIO,';-‘E‘, i }m« TION«RABEBITY Le;o. Y36 PPM/30
MINUTES™ L mun.t 1000MB/ME/R HOURS INMALATION- MAMMAL
LCLO ’ buc‘l't";tFFICTl DATA CRTECS).

CARCINOGER: us

LOCAL EFFECTEF:CORRCEXVELL THe) é’i‘r:ou.’ axIN, EVE AND INGESTION.
ACUTE TOXICITYIL EVELC _me TELY . TOXIC BY INMALATION.

TARGET tmi gﬂ,‘g‘l_n_y_mant. R
,-’:.b'.‘\—g;tl‘.-'-b--------.-----------------------.-----—--------

ML‘I’H CF‘F’IOT. AND FII.‘( .ID

—..“.,_:‘:"..

A

d ‘menwc TO LIFE OR HEALTH.
i - XNV O GAN- OR . FUMES: anu:vn.- OF B-35 PFPPM MAY
CAUSE IRNITA urv * DPRANING: OF - THE  THR COUGHING AND CHOKING,
. B0=100 PFN-MAY ¥ TOLERABLE - FOR - x-ﬂ.nobn. HIGH LEVELS MAY CAUSK
:nrumt:ol o uu.v ULCERATION OF THE NOSK, THROAT OR LARYNX,
BRONCHITIE, P LPALPFITATIONS. AND- MEADACHE. HIGHER CONCENTRATIONS

MAY- CAUSE NECROSIS:- orrm nuomu AND BRONDMIAL EPITHELIUM, NASOBEPTAL
PERFORATION, ATREECUTANES, EMPHYSEMA, DAMAGE: TO PULMONARY BLOOD VESSELS
AND LESIONS OF-TRE LIVER AND OTMER ORGANS. DEATH MAY BE DUE TO LARYNGEAL
SPASM, . BRONCHOP NEUMONIA: OR PULMONARY EDEMA. - -1300-R000 PPM MAY BE
DANGEROUS, . EVEN ' BRIEF mm REPR oouc‘t:v: EFFECTS HAVE BEEN
REPORTED  IN- ANTMALE : . 7

CHRONIC EXFOSURK.- . unn'rto OR P!ﬂ.mm mmat MAY CAUBE EROSION AND
DISCOLORATION. OF nvoun 7“1’"., cmouxc BRONCNITIS AND GABTRITIS,

FIRSY AID- REMOVEK 'l“ mo.uat AREA - Flm Q:l IMMEDIATELY, IF SREATHING
HAS BTOPPED, GIVE AARTIFIGIAL . uw:ant:on. MAINTAIN AIRWAY AND BLOCOD
PRESBURE AND AOMINISTER OXYGEN IF AVAILABLE,  KEEP AFFECTED PERSON WARM AND
AT REET. TREAT SYMPTOMATICALLY AND SUPPORTIVELY., ADMINISTRATION OF OXYGEN
:u::;g.g:.‘.;nronuo S8Y QUALIFIED PERSONNEL. GET MEDXICAL ATTENTION

™ . .

SKIN CONTACT: v
HYDROGEN CHLORIDE (mouocu.ouzc ACZDI
CORROSIVE,

ACUTE EXPONURE- CONTACT  MAY CAUSE SEVERK IIR:TGTION. INFLAMMATION,
ULCERATION, NEOROBIS -AKD ‘CHEMICAL BURNS, SHOCK SYMPTOMS MAY OEVELOP
INCLUDING RAFPIO:PULSEK, SWERTYING AND OQLLQP.( PHOTOSENSITIZATION
REACTIONS MAY OSCUR IN PERSONE PREVIOUSLY EXFOSED. CONTACT WITH A
COMPRESRED CAS MAY" CAUSK FROSTRITE,

CHMRONIC EXPOSURE- REPKATED OR PROLONGED CONTACY WITH VAPORS OR DILUTE
SOLUTIONS MAY OAVEK - m”f!?“. Pmouuu'r:zatxon MAY OCCUR.

FIRSY AXID- nmvt Mm'rn ct.ﬁﬂ-um nuu ‘BMOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR: MILD DETERGENT AND -LARGE AMOUNTS OF WATER UNTIL NO
KEVIDENCE OF cmmm. AEMAING (AT LEAST 15«80 MINUTES). IN CASE OF CHEMICAL
BURNS. COVER-ARKEA: WITHM STERILE., DAY DRESSING. BANDAGE SECURELY. BUT NOT
TOO TIGMTL\‘., GEY m:ca\. I'l"rlwftw IMMEDIATELY,

EYE CONTACT:
HYDROGEN CHLORIDEK (Hvoaocu.oaxe ACIDI:
CORROSIVE,

"



DATE: QF/awr80¢ < AAGCTE. cvn»-u
INOEX: . 18B00TRATTT TC ~ OAT NOr BASWL.

5 “
ACUTE" l:x'l'o-nt euuevrmvam mgz&ztwr:ou. cwwctxvxt:l.»
. CORNEAL:. uuaonnn TARD: BURNS SWITH ITMPAIRMEUY-OR: PERMANENT "L OSE- OF VISION, A
ASID ' SPLABMED XN THECEVE AND INMEDIATELY: WASHED OUT
. ) 0 A WHITE CORBULATION -OF. THECORNEAL AND CONJUNCTIVAL
EFPITHELIUM, -~ ANZMALS ‘KXPOSED.:TO: vuﬂu CONDENTRATIONS OF 1380 PPM FOR ONE
AND A HALF “HOURS :RHMOVED - OL OL.OUDING - THE .CORNKA  AND 300 PPM FOR & HOURS
SHOWED - SLTGMT - EROBION - OF - TIK - eeantal. tl'mxun CONTACT VWITH A
COMPRESSED :CAGR. MAY -"CRUBE " FROSTRITE. !
HRONIC EXNPOBURE-. ANINALS. EXPOSED: TO - VAPOR' h‘r 400 PPM FOR & HOURS DAILY
FOR S0 DAYS :SHOWED OMLY  SLIGHT ' UNREST AND IRRITATION OF THE LYES, BUY
NO OCULAR:INJURY, KFFECTS nl: DEPENDENT UPON CONCENTRATION AND DURATION
OF EXPOSURE, CON Juncnvxtz. l:rrtctl ‘un:n.na TO THOSE FOR ACUTE
EXPOSURK : nv OCOUR... . -~ "o . g- 5

FIRST AXD- UI‘H l'tl !ﬂI‘DIGTCLY UITH LARGE - I.OUNT. or UAT!R. OCCASIONALLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OFf CHEMICAL REMAINS (AT
LEAST 1520 MINUTES). CONTINUE IRRIGATING ‘WITH NORMAL SALINE UNTIL THE PH
HAS RETURNED  TO NORMAL (30-680 MINUTES). OOUIR WITH STERILE NANDAGES. GET
MEDICAL ﬁTTtﬂ?IOﬂ I-HIDIQTILY

INGESTION:
HYDROGHN CHLORID( (HVDIUCNLOIIQ ACXD):
CORROSBIVE.
ACUTE !KPO.UII- INGI‘T:O“ OF - THE" QOID MAY OIUII BURNS OF THE MOUTH,
THROAT, ESOPHAGUR AND STOMACH WITH CONSESUENT PAIN. UNEASBINESS, NAUSEA,
SALIVATION, YOMITING, ODIRRRMEA, OHILLS,: BHOOK AND INTENSE THIRST,
NEPHRITIS, FEVER: AND PERFORATION OF TN‘ INTESTINAL TRACT, AND CIRCULATORY
COLLAPSE MAY OCCUR.. DEATH MAY SK DUK" ?0 ‘.OPHIGIIL OR GASTRIC NECROSIS.
CHAONIC EXPOSURE- NGO DATA lVlIL‘ILI

FIRST AID- DO NOT USKE GASTRIC. LIV."‘ EMESXIS. DILUTE THE ACID IMMEDIATELY
BY DRINKING LARGE QUANTITIES OF WATER OR MILK, IF VOMITING PERSISETS.
ADMINISTER FLUIDS REPEATEDLY, INGESTED ACID MUST BE DILUTED APPROXIMATELY
100 FOLD TO RENDER IT HARMLESS TO TIBSULS. . MAINTAIN AIRWAY AND TREAT SHOCK,
(DREISHACH, HANDEBOOK OF POISONING, 1RTM ED.). GET MEDICAL ATTENTION
::::az:zghY. Ir VO“ITIHG OCCURS, KEEP HEAD BELOV HIPS TO HELP PREVENT

ANTIDOTE:
NO. SPECIFIC ANTIDOTE., TREAT SYMPTOMATICALLY ANO SUPPORTIVELY,

reave:  »

PO'NIIl,OISIOO'

REACTIVITY

REACTIVITY:
RIQC;I EXOTHtIHICALLY UITH WATER OR STEAM TO PRODUCE TOXIC AND CORROSIVE

CONTACT WITH COMMON ltTIL. PRODUCES MYDROGEN WHICH MAY FORM EXPLOSIVE
TURES WXITH ﬂII.

- ‘ownxlxu’ntm n
HYDROGEN CHLORXIDE (HYDROCHLORIC ACIDI.
ACETIC ANMYDRIDE: VIOLENT REACTION
ALCOMOLIC HYDROGEN® cvtnn; ml.mv: REACTION.

ALUMINUM . EXPLOSION. \
ALUMINUM-TITANIUM lLL".i IGNITES OR INOQND(.OII WHEM HaATED,

R« AMINOETHANOLI -VIOLENT REACTION, e
AMMONT UM - HYDROXIDE: .. YIOLENT IIICTION s
P G A b R

1]

CALCIUM -OARBIORY REACTS WITH zno'amuctucﬁ
CALCIUM HYPOOHL ; TION, :
CERIUM "ROKT! TENTTEE, ON CONTR

«V:'O.ﬁ“. IIIOTION WITH RELEASE OF FLAMMABLE

CHLOROSUL FONTO & )ZOEENT REACTION, - ™°
1,1-DXPL mm*mamv tmmuc ummuou REACTION.
DOWIOIL 100r: DECHIFOBESL. :

Lok =

. HQ&QOGIN GAS,
OUOUY fLIl..ILI GAS,

ll'lll.ll"rfem«*m mw:vu.m':on ore n;amu: HYDROGEN GAS,
OLEUM: VIOLENT READYIONG: et
om:znsatnnﬂnn v:onwf uuouou
OXYGEN ¢ FPLATINGIG XENITES :ON- CONTAOT.
PERCHLORTIE ACIDI. VIOLENT REACTION.
PLASTICS, : mn.ﬂommm "ATTACKS,
POTABSIUM: Pm? ENPLOGION MNAZARD,
l:'ru-normerm. vut.m ;nnenu. S
PROPYLENE | OXIDE: : VIOL "RERCTION

RUBIDIUM ACKTYLIDK:. XG 'TES -ON CONTACT,
SILICA CGEL)s INCOMPATIBLE.

SOOI UM v:couoou O EXPLOSIVE REACTION,
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SULFURIC ACID: EXPLOSIVE. AREACTION WITH RELEASE OF TOXIC HYDROGEN CHLORIDE
GAS,

* TETRASELENIUM TETRANITRIDK: EXPLODES ON CONTACT.
VINYL ACETATE: VIOLENT REKACTION.

DECOMPOSITION:
T ‘"MAL DECOMPOSITION MAY RELEASE CORROSIVE HYDROGEN CHLORIDE.

P, /MERIZATION: )
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPEAATURES AND PRESSURES.

.------------.------.---.-..---------------_’i‘—b—,;‘-.’-----------—------------.-

STORAGE AND DISPOSAL’

ONSEAVE ALL FEDERAL, STATE AND LOCAL AKGULATIONS WHEN S8TORING OR DISPOSING
OF THIE SUSSTANCE, FOR ABSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE
ENVIRONMENTAL PROTECTION AGENOCY. .

S2STORAGERE

THRESHOLD PLANNING QUANTITY {TPA):s

THE . SUPERFUND : AMKNDMENTS -AND REAUTHORIZATION ACT (SARA) SECTION 302 REKGUIRKS

THAT EACH: FAGTLITY  WHERE MNY> EXTREMELY HAZAROOUS -SUBSTANCE IS PRESENT IN A

SUANTITY EQURL: TC OR’ GREATER:THAN: THE - TPe EETASLISHED FOR THAT SUBSTANCE

NOTIFY. THE STATE EMERGENOY AESPONEE COMMISSION FOR THE STATE IN WHICH IT IS

LOCATED. SECTION 303:O0F BARA.REGUIRES THESK FACILITIES TO PARTICIPATE IN LOCAL

IMERGENCY REBFONSE.:PLANNING TYQ CFR 388. 30),

PROTECT AGAINGET ' PHYSICAL DAMAGE. STORE IN OOOL, WELL-VENTILATED PLACE,

:g;:;artovrnpufaLL.ou:n:zzna,unftnxauo CNFPA %9, HAZARDOUS CHEMICALS DATA.
. - e :',':I, ‘:‘i‘,, SRR o - .‘

SEESEEESASERESE RSN ESRERES SIS R NSNS REERRRRERSRESRXNSREEERSERERERRTAXRR
T oo .OONDITIONS TO AVOXD

MAY SBURN BUT DOKS NOY'IGH!T"*(ID!LV. FLAMMABLE, POISONOUB CASES MAY
sgfun:\fsrg IN - TANKS ﬁm'intl CARS. MAY IGNITE COMBUSTIBLES (WOOD, PAPER,

lllllll!ll.lllll”lllnlnlill'llllllll'.lIlllllllllllllllltlllllll'ltllll!l!l
S : SPILL AND LEAK PROCEDURES

1

OCCUPATIONAL SPILL:: ’ )
COVER WITH SODA ASH, SCOOP UP AND PLACE IN. A SUITABLE CONTAINER.

REPORTABLE GUANTITY (Ra): 8000 POUNDE - :

THE SUPERFUND AMENDMENTS -AND REAUTHORIZATION ACY (SARA) SECTION 30% REGQUIRES

¥ "V A RELEASE EQUAL- TO OR> GAKATER THAN THE AEPORTASLE GUANTITY FOR THIS
ITANCE BE IMMEDIATELY REPORTED TO. THE LOCAL EMERGENCY FLANNING COMMITTEE

s THE STATE EMERCENOY RESFPONSE - COMMISEION (%0 CFR 385 %0). IF THE RELEASE OF

THIS SUBSTANCE IS REPORTABLE UNDER. CERCLA SEKCTION 103, THE NATIONAL RESPONSE

CENTER MUST BE NOTIFIED IMMEDIATELY AT (800) T2v-8802 OR (202) *26-2875 IN THE

METROPOLITAN WABHINGTON: D,0, ll‘.'(’? CFR 301, 6).

-----------.----..-.--.-----.--.--.---;--..------...-----'------------—------—.

PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EXHAUST VENTILATION SYSTEM TO MEKT PUBLISHED EXPOSURE LIMITS,

RESPIRATOR: .

THE FOLLOWING RESPIRATORS AND MAXIMUM USK CONCENTRATIONS ARE RECOMMENDATIONS
BY THE U.S8. DEPARTMENT OF MEALTH AND HUMAN SERVICES, NIOBH POCKET GUIDE TO
CHEMICAL HAZARDEj: NIOSM  CRITERIA. COCUMENTS OR -BY THE U. 8. DEPARTMENT OF
LABOR, 290FR1910 BUBPART Z., °

THE SPECIFIC. ALSFINRATOR . SELECTED MUST BE BARKD ON CONTAMINATION LEVELS® FOUND
IN THE WORK PLACE, MUST NOT EXCEED THE WORKING LIMITS OF THE RESFIRATOR AND
BE JOINTLY. APPROVED BY THE NATIONAL INSTITUTEK.FOR OCCUPATIONAL SBAFETY AND
HMEALTH AND THE. MENE ! SAFETY AND~HEALTH!MOMINISTRATION CNIOSH-MBHAY,

HYDROGEN CHLORIDE {NVOROGHLORIC AGID):

50 PPM- ANY SUPPLIED<ATIR: REBPIRATOR, - .
ANY SELF<OONTAINED BREATHING APPARATUS,
ANY CHEMICAL - CAATRIDGE RESPIRATOR -WITH CARTRIDCE(S) PROVIDING
PROTECTION - ASAINST: MYDROCHLOARIO ACID.
ANY POVERED AXRPURIFYING RESPIRATOR: WITH CARTRIDGE(S) PROVIDING
Plortcfxau§nonxnlrfHVOﬂQOﬂLoazo_Aozo.
- L e e R S
100 PPM- ANY SUPPLIED<AZRIRESPIRATOR OPERATED IN A CONTINUOUS FLOW MODE.
ANY. SUPPLIEDAIN REBPIRATOR WITH A-FULL FACEPILCE.
ANY- SELF«OCONTAINED SREATHING. APPARATUS WITH A FULL FACEPIECE,

ESCAPE- ANY ATR-PUNIFVING: FULL FACEPIECE RTBPIRATOR (GAS MASK) WITH A
CMIN-STYLE OR-FRONT~ OR SAOK-MOITI®D 222D GAS CANISTER.
ANY APPROPAIATE ESOAPE-TYPE SELF-OOMTAINED BREATHING APPARATUS,

FOR FIRIFIGH‘I’ZM“GW OTHER: IMMEDIATELY DANGEROUS TG LIFE OR MNEALTH CONDITIONS:

-
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‘- SELF-CONTAINED SREATHING 'APPARATUS WITH FULL FACEPIECE OPERATED IN PRESSURE

DEMAND OR OTHER POSITIVE PRESSURE MODL.

SUPPLIED-AIR AESPIRATOR WITH FULL . FACEPIECK AND OPERATED IN PRESSURE-DIEMAND

OR OTHER POSITIVE PREBSURE MODE IN COMEINATION WITH AN AUXILIARY
SELF-CONTAINEKD BREATHING APPARATUS OFPERATED IN PRAKSSURE-DEMAND OR OTHER
POSITIVE PRESSURE MOOK,

CLOTHING:

EMPLOYEE MUET WEAR APPROFPRIATE PROTECTIVE CIMPERVIOUS) CLOTHING AND EQUIPMENT

TO PREVENT ANY POSSISBILITY OF SKIN CONTACT WITH THIS BUBSTANCE,
GLOVES:

EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES 7O PREVENT CONTACT WITH THIS

SUBSTANCE.

EYE PROTECTION:
EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESIBTANT SAFETY GOGGLES AND A
FAOESHIELD TO PREVENY CONTACT WITH THIS SBUBSBTANCE.

EMERCENCY WASH FACILITIES: - :

WHERE THERE I8 ANY POESISILITY THAT AN EMPLOYEK'S EYES AND/OR SKIN MAY BE
EXPOSED TO THIS SURSTANCE, THE EMPLOYER SMOULD PROVIDE AN EYE WASKH FOUNTAIN
AND QUICK DRENCH SHOWER-WITHIN THE . IMMEDIATE WORK ARKA FOR EMERGENCY USE.

hUTHOIfZID - FISHER BCIENTIFIC;, INC.
CREATION DATE: 07/09/88 .REVISION DATE: 09S/06/89%

: $T T o ODTTIONAL INFORMATION-
THIS INFORMATION IS BELIEVED -TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION OURRENTLY AVAILABLE. .TO US.: HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR 'ANY: OTHER WARRANTY, KNPRESS OR IMPLIED, WITH RESPECT TO
BUCK INFORMATION, -AND WE-ABSUME- NO ‘LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THMEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEXIR PARTIOULAR PURPOSES. - )
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HEAT STRESS



IT CORPORATION

STANDARD PROCEDURE

PROCEDURE NO. 1TC PRO 9533.1

February 23, 1987

DATE

SUPERSEDES ____ ~~ """

SUBJECT:

WORKING IN HOT ENVIRONMENTS

APPROVED W

I. Purpose
To establish guidelines to protect all employees from the effects of
heat stress (hyperthermia) when working in hot environments.
[I. References
A. Threshold Limit values and Biological Exposure Indices for 1985-
1986, American Conference of Governmental Industrial Hygienists.
B. Occupational Safety and Health Guidance Manual for Hazardous Waste-
Site Activities, NIOSH/OSHA/USCG/EPA, Health and Human Services,
Public Health Service, Center for Disease Control, NIOSH.
C. Criteria for a Recommended Standard, Occupational Exposure to Hot
Environments, Revised Criteria 1986, U.S. Department of Health and
Human Services, Public Health Service, Center for Disease Control,
NIOSH.
I11. Attachments
1. Recommended Heat-Stress Guidelines for Unacclimated Workers in Hot
Environments. '
2. Recommended Heat-Stress Guidelines for Acclimated Workers in Hot
Environments. :
3. Assessment of Employee Workload (kcal/h) in Hot Environments.
4. Employee Physiological Monitoring Record for Heat Stress
(Guideline).
IV. Discussion

Adverse climatic conditions are important considerations in planning and
conducting site operations. High ambient temperature can result in
health effects ranging from transient heat fatigue, physical discomfort,
reduced efficiency, personal injury, increased accident probability,
etc. to serious illmess or death. Heat stress is of particular concern
when chemical protective garments are worn, since these garments prevent
evaporative body cooling. Wearing personal protective equipment puts a
worker at considerable risk of developing heat stress.

ITC FORM 1215-2 (Replaces 10-101 Rev. 10-84)

David R. Smith
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February 23, 1987

Heat stress is caused by a number of interacting factors, including
environmental conditions, clothing, workload, and the individual

< characteristics of the worker. Because heat stress is probably one of
the most common (and potentially serious) illnesses at sites, regular
monitoring and other preventive precautions are vital.

Note: Chemical protective clothing is defined as, but not limited to:
Polyethylene coated Tyvek;
Saranex coated Tyvek;
Medium weight polyvinylchloride (PVC);
Sigel suits (heavyweight PvC); and
Fully encapsulating suits.

V. Assignment of Responsibilities

A. H&S Coordinator

The H&S Coordinator will be responsible for initial on-site
coordination of the heat stress policy. . He/she shall establish
work/rest regimens from the Wet Bulb Globe Thermometer (WBGT)
readings and conduct physiological monitoring when on site.

B. Project/Job Manager

The Project/Job  Manager will be responsible for field
implementation of the heat stress policy. This includes assurance
that all personnel on-site comply with the policy. He/she shall be
responsible for establishing and monitoring safe work practices.
He/she will ensure that all personnel potentially exposed to heat
have proper training and that on-site supervision implements the
program in his/her absence. -

C. Project Supervisor

The Project Supervisor will be responsible for ensuring that work
crews comply with all site requirements, including the heat stress
policy. In the absence of the H&S Coordinator, he/she shall also
be responsible for physiological monitoring as outlined in Section

VI below and Guideline Attachment 1 to this procedure. Team
nembers shall also observe their fellow workers for signs of heat
stress.

D. Team Member
A1l Team Members will be responsible for understanding and
complying with all site requirements, including the heat stress
policy.
VI. Procedures

A. Recommended Guidelines

1. Note that the following guidelines discussed in this section
(VI.A.) are only intended to be used as a means for initial
establishment of a work-rest regimen. [t will be the
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responsibility of a Health and Safety Coordinator to evaluate
the conditions at a specific operation and make final
determinations of the work-rest regimen. Physiological
monitoring, as discussed in the following section, will be
used to establish more stringent regimens.

Unacclimatized Workers - The total heat exposure to
unacclimatized workers not wearing protective clothing shall
not exceed the guidelines given in Attachment 1. Note that it
generally takes an employee seven to ten days to become
acclimated to heat.

Acclimatized Workers - The total heat exposure to acclimatized
healthy workers not wearing protective clothing shall not
exceed the guidelines given in Attachment 2.

The quidelines shown in Attachments 1. and 2. are for the
worker not wearing chemical protective clothing. If the
worker is wearing chemical protective clothing, the guidelines
in Attachments 1 and 2 should be changed by 4°F. In other
words, add 4°F to the WBGT reading and use this adjusted WBGT
in Attachments 1 and 2. '

The metabolic heat rate to use in Attachments 1 and 2 shall be
estimated using Attachment 3.

B. Physiological Monitoring

1.

For operations at which workers are wearing chemical
protective clothing, physiological monitoring is necessary
when the ambient temperature exceeds 78°F (25.5°C).

After the initial work-rest regimen 1is established, as
discussed in Section A, it is necessary to perform
physiological monitoring to determine if the established work-
rest regimen should be adjusted. The following guidelines
will be used to adjust the regimen and should be recorded on a
form similar to the guideline attachment 1 to this procedure.

a. Baseline Information

Determine a baseline heart rate and oral temperature for
each employee prior to on-site activities by counting
the radial pulse and using a clinical thermometer to
measure oral temperature.

b. Increasing Work Rate

(1) 1f a worker's heart rate and oral temperature do
not increase, or only increase slightly (10% or
less for the heart rate and 0.5% or less for the
oral temperature) from the baseline readings after
the first work cycle, the work period (according to
the established work-rest regimen) can be increased
by 20%.



C.

(2)

(3)

(4)
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The worker shall be monitored closely after the
next work cycle period and if there are still no
significant increases in heart rate and oral
temperature, the work period can be increased by an
additional 10% and the rest period remains the
same.

Increases in the work period can be made throughout
the shift if there are no significant increases in
the physiological monitoring indices.

Note that the increases to the work period are made
based on the work-rest regimen established from
WBGT readings. These WBGT readings will change
throughout the day as the temperature rises or
falls.

Decreasing Work Rate

(1)

(2)

Pulse

(a) Count the radial pulse as early as possible in
the rest period.

(b) If a worker's heart rate exceeds 110 beats per
minute immediately after a work period,
shorten the next work cycle by 30% and keep
the rest period the same.

(c) If the heart rate still exceeds the 110 beats
per minute after the next work period, shorten
the following work cycle by 30%.

(d) Continue to shorten the employee's work cycle
until the heart beat is below 110 beats per
minute.

Temperature

(a) Use a clinical thermometer or similar device
to measure the ora temperature at the end of
a work period (before drinking).

(b) If the oral temperature exceeds 99.6°F
(37.6°), shorten the next work cycle by 30%
without changing the rest period.

(c) If the oral temperature still exceeds 99.6°F
at the beginning of the next rest period,
shorten the following work cycle by 30%.
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(d) Do not permit a worker to return to a work
area when the oral temperature exceeds 100.6°F
(38.1°C).

€. Prevention

1. Establish a work-rest regimen according to the guidelines
given in Section A and B of this policy.

2. Adequate 1liquids must be provided to replace lost body
fluids. Employees must replace water and salt lost from
sweating. Employees must be encouraged to drink more than the
amount required to satisfy thirst. Thirst satisfaction is not
an accurate indicator of adequate salt and fluid replacement.

Replacement fluids can be a 0.1% salt water solution, a
commercial mix, such as Gatorade or Quik Kick, or &
combination of these with fresh water. Employees should be
encouraged to salt their foods more heavily.

The replacement fluid temperature should be kept cool.

3. Cooling devices such as vortex tubes or cooling vests can be
worn beneath protective garments. If cooling devices are
worn, only physiological monitoring will be used to determine
work activity.

4. A1l breaks are to be taken in a cool, shaded rest area (77°F
is best).

5. Employees shall remove chemical protective garments during
rest periods.

6. Employees shall not be assigned other tasks during rest
periods.

7. A1l employees shall be informed of the importance of adequate
rest and proper diet in the prevention of heat stress.

8. Employees shall be informed of the harmful effects of

excessive alcohol consumption in the prevention cof heat
stress.

D. Training

Those personnel (including contractor employees) potentially
exposed to heat stress conditions shall have the following

training:
1. Employees

a. Sources of heat stress, influence of protective
clothing, and importance of acclimatization;

. How the body handles heat;
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c. Heat related illnesses;
d. Preventative/Corrective measures; and
e. First Aid procedures.

2. IT Supervisors

a. Measurement methods and calculations of WBGT and
physiological monitoring.

9533-1
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ENVIRONMENTAL HEAT-WBGT
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Recommended Heat Stress Guidelines for
Acclimated Workers in Hot Environments

#* C= Ceiling Limit — No work should be performed without
body cooling provided

#*#% Work—-Rest Regimen = Minutes worked per hour



ASSESMENT OF

Attachment 3
ITC Pro 9533.1

EMPLOYEE WORK LOAD IN HOT ENVIRONMENTS

A. BODY POSITION AND MOVEMENT

Sitting
Standing
Walking
Wwalking uphill

kcal/min

0.3
0.8
2.0-23.0
add 0.8 per meter rise

B. TYPE OF WORK Average Range
kcal/min kcal/min
Hand work
Light 0.4 0.2-1.2
Heavy 0.9
Work One Arm
Light 1.0 0.7-2.5
Heavy 1.8
Work Both Arms
Light 1.5 1.0-3.5
Heavy 2.5
Work Whole Body
Light 3.5 2.5-9.0
Moderate 5.0
Heavy 7.0
Very Heavy 9.0
C. BASAL METABOLISM 1.0
D. SAMPLE CALCULATION Average
kcal/min
Assembling work with
heavy hand tools
1. Standing 0.6
2. Two—arm work 3.5
3. Basal Metabolism 1.0

TOTAL

5.1 kcal/min x 60=306 kcal/hr




EMPLOYEE PHYSIOLOGICAL

MONITORING RECORD FOR HEAT S.d4ESS

Attachment 4 (Guideline)

iTC Pro 9533.1

Employee Name Date Employee SS+
Division Start Time Location

P.C.+ Stop Time Job Number
Health & Safety Coordinator Supervisor
TEMPERATURES HEART RATE

A. INITIAL READING
1. Ambient Air Temperature
2. Baseline Oral Temperature
3. WBGT

B. AFTER FIRST WORK PERIOD
1. Ambient Air Temperature
2. Oral Temperature
3. WBGT

C. AFTER SECOND WORK PERIOD
1. Ambient Ailr Temperature
2. Oral Temperature
3. WBGT

D. AFTER THIRD WORK PERIOD
1. Ambient Air Temperature
2. Oral Temperature
3. WBGT

E. AFTER FOURTH WORK PERIOD
1. Ambient Air Temperature
2. Oral Temperature
3. WBGT

F. AFTER FIFTH WORK PERIOD
1. Ambient Air Temperature
2. Oral Temperature
3. WBGT

This completed form should be retained in project file

A. INITIAL READING
1. Baseline Heart Rate

B. AFTER FIRST WORK PERIOD
1. Heart Rate

C. AFTER SECOND WORK PERIOD
1. Heart Rate

D. AFTER THIRD WORK PERIOD
1. Heart Rate

E. AFTER FOURTH WORK PERIOD
1. Heart Rate

F. AFTER FIFTH WORK PERIOD
1. Heart Rate

"

B/min

B/min

B/min

B/min

B/min

B/min

B/min=Beats/ per minute



ATTACHMENT E-1

SAFETY-TRAINING MEETING RECORDS



[§] TAILGATE SAFETY MEETING

Division/Subsidiary Facility
Date Time Job Number
Customer Address:

Specific Location

Type of Work

Chemicals Used

SAFETY TOPICS PRESENTED

Protective Clothing/Equipment

Chemical Hazards

Physical Hazards

Emergency Procedures

- ital / Clinic Phone ( ) Paramedic Phone ( )

Hospital Address

Special Equipment

Other

ATTENDEES
NAME PRINTED SIGNATURE

M- ~ting conducted by:

NAME PRINTED SIGNATURE

Supervisor Manager
36-8-85



[§ § Soasoa ON-THE-JOB
CORPORATION TRAINING RECORD (OJTR)

TRAINEE DIVISION
8.8.# - = LOCATION
Date: Mo./D ay/Year Hrs. Training——— Instructor
SUBJECT:

KEY POINTS:

PERFORMANCE EVALUATION:

Instructing Supervisor Signature Trainee Signature

v EADLM 28R4 s_<iR /709N



RESPIRA1OR TRAINING

m INTERNATIONAL
TECHNOLOGY
CORPORATION COMPLETION FORM
FIT TEST PROTOCOL : DIVISION LOCATION
O Standard FIT TEST CONDUCTED BY: DATE
O Other (specify) Initial only the appropriate blocks
AIRLINE AIR AIR
SCBA PRESSURE | PURIFYING PURIFYING PAPR OTHER

NAME DEMAND | FULL FACE | HALF MASK

(Please print) Brand: Brand: Brand: Brand: Brand: Brand:
S1G. Model: Model: Model: Model: Model: Model:

Size: ize: Size: Size: Size: Size:

S.S.+ SMLXL| SMLXL )| SML XL S ML XL S ML XL S ML XL

1.1 understand why respiratory
protection is needed and where
and when it should be used.

2.1 know how to use this
respirator properly.

3.1 know how to clean and
inspect this respirator.

4. | understand the limitations
and restrictions of the respirators
| will be using.

5.1 wore this respiratory
equipment in normal air and
checked the facepiece fit.

6.1 wore this respiratory
equipment in a test atmosphere
generated by smoke or

other means.

7.1 understand that a good
gas—tight face seal cannot be
achieved with obstruction such as
facial hair or glasses

(with fullface mask).

ITC FORM 9561-1(9/91)




ATTACHMENT E-2

PERSONNEL TRAINING CERTIFICATION



SUBCONTRACTOR CERTIFICATION

L as an agent of ,

do hereby certify that the following employees have successfully completed a 40-hour
training course (and, as necessary, annual refresher course), which complies with the
provisions of 29 CFR 1910.120, and respiratory protection training which complies with 29
CFR 1910.134. Each employee has also successfully completed a medical examination which

complies with the above regulations.

Individual copies of certification of successful completion of the required training and

medical examination are attached for each employee.

Signature Date

Subcontractor Employee Name: Subcontractor Employee Name:

2/93



' PERSONNEL TRAINING/MEDICAL LOG*

Name

Representing

Medical 40 Hr
exam date
date

8 Hr
Refresher
date

8 Hr
Supervisor
date

SSHP

date

First Aid/
CPR date

Other:

*Include copies of all training certificates in this Attachment.

2/93




ATTACHMENT F

AIR MONITORING/SAMPLING FORMS



TTE
CORPORATION CALIBRATION LOG

By

Project Name

Page of

Project No.

. STD CONC Meter
Date/Time Instrument STD ppm Reading Comments

688-1-89



I fERNATIONAL
TECHNOLOGY
CORPORATION

REAL TIME AIR MONITORING LOG

PROJECT NAME LOCATION PROJECT NO.
Span
Instrument Set or
(Mfg/Model/ Calibration Compound  Sens. Conc.

Date Analyst Time Serial No.) Date & Cpd, Measured Cal, (Units)  Location/Activity/Comments




IT Employee Notification
Of Results of Monitoring for Exposure
To Hazardous Substances or Harmful Physical Agents

This form is to provide you with information on results of monitoring for your exposure to toxic substances
(chemicals) or physical agents (noise, radiation, etc.).

Please read this form and the results shown, then acknowledge by signing and dating in the spaces provided below.
Give the completed form to your supervisor for his/her signature. The supervisor will return the signed form to
the Health and Safety Department and a copy will then be provided to you. Please call the Health and Safety
Coordinator named below if there are any questions.

Health & Safety Coordinator Phone No.

Employee Signature Date

To be completed by IT Health and Safety Coordinator:

Employee Name SSAN
Division PC No. Location
Job Title Sampling Location
Job Supervisor Date Monitored
IT Job No.
Contaminant/Physical IT OSHA or IT
Agent Monitored Results PEL Limits

bl N

Protective Equipment Used: (Describe specifically)

Explanation ¢ { Sampling Results or Comments by Health & Safety

If Sampling Results are in excess of OSHA or IT Permissible Exposure Limits then Corrective Action to reduce
any future exposures is as follows:

Distribution: Employee's Corporate Medical File
Employee
Employee's Supervisor
Employee's Profit Center Manager
Regional Health & Safety

ITC Form 9550.1-1B (11/86)



ATTACHMENT G

ENG FORM 3394 - ACCIDENT REPORT



[ mae [] FEMALE

(For REPORT NO EROC UNITED STATES ARMY CORP § OF ENEEINEERS REQUIREMENT
Safety Cobe ACCIDENT INVESTIGATION REPORT CONTROL SYMBOL:
Statf only) (For Use of this Form See Attached Instructions and USACE Suppl to AR 385-40) CEEC-5-8(R2)
1 ACCIDENT CLASSIFICATION
PERSONNEL CLASSIFICATION INJURY/ILLNESS/FATAL PROPERTY DAMAGE MOTOR VEHICLE INVOLVED DIVING
GOVERNMENT
1 CvILIAN (O wmiwmary | O &Siven [ omrer A O
FIRE ,
[[J CONTRACTOR O O wvowveo [ otHer ] ]
[ epusucC (O rfataL [ OTHER O
PERSONAL DATA
a NAME (LastFirstMl) b AGE | c. SEX d SOCIAL SECURITY NUMBER e. GRADE

—_— — —_—— | —— — T

{ JOB SERIES/TITLE

g DUTY STATUS AT TIME OF ACCIDENT

h. EMPLOYMENT STATUS AT TIME OF ACCIDENT

[0 ARMY ACTIVE

[J ArMy RESERVE O VOLUNTEER '

/ /

O onouty J Tov O permanent  [] FOREIGN NATIONAL l:l SEASONAL
[ Temporary [ sTUoENT S
[J orr oury [0 OTHER (specify) R e
3 GENERAL INFORMATION
a. DATE OF ACCIDENT |b. TIME OF ACCIDENT | c. EXACT LOCATION OF ACCIDENT d CONTRACTOR'S NAME
(month/daylyear) {Military time))

(1) PRIME

e. CONTRACT NUMBER

f. TYPE OF CONTRACT

[0 consTRUCTION [ service

] cvit works

] OTHER (Specify)

O wwmary

1 ae

[J oTHER (Specity)

[ oreoce

o HAZARDOUS/TOXIC WASTE
ACTIVITY

[ superFuno [ DERP
[ wmp [ OTHER (Specify)

(2) SUBCONTRACTOR:

4

CONSTRUCTION ACTIVITIES ONLY (Fill in line_and corresponding code number in box from list - see nstryclions})

a CONSTRUCTION ACTWITY (CODE) | b TYPE OF CONSTRUCTION EQUIPMENT (CODE)
] #
INJURY /ILLNESS INFORMATION (Inciugo n I { nber in box for iems e, {8 g - see instruclions)
SEVERITY OF ILLNESS / INJURY b. ESTIMATED | c¢. ESTIMATED d. ESTIMATED DAYS,
(CODE) DAYS LOST DAYS HOSPIT- RESTRICTED DUTY
ALIZED
| '] |
e. BODY PART AFFECTED (CODE) |, TYPE AND SOURCE OF INJURYILLNESS
PRIMARY I 4 I
(CODE) (CODE)
SECONDARY | i l TYPE P
- NATURE OF ILLNESS / INJURY {CODE) (CODE)
‘ ,—'] SOURCE )
6 PUBLIC FATALITY (Fill in line_and corregnonding code number in box - see instrucions)
a  ACTIVITY AT TIME OF ACCIDENT (CODE} | b PERSONAL FLOATATION DEVKCE USED?
| ¢ O ves O w~o [J Na
7 MOTOR VEHICLE ACCIDENT
a TYPE OF VEHICLE b TYPE OF COLLISION C. SEAT BELTS | USED | NOT USED] NOT AVAILABLE
PICKUP/VAN \ 1
1 i 1] automosie |[J soeswie [] HEADON [ REAREND | | o ooo
[IJ TRuck [T OTHER Specity | BROADSIOE [T ROLL OVER [] BACKING
[0 OTHER (specify) (2) REAR SEAT
s PROPERTY/MATERIAL INVOLVED
a. NAME OF ITEM tH OWNERSHIP ¢ $ AMOUNT OF DAMAGE
()
(2}
(3
9 VESSEL / FLOATING PLANT ACCIDENT (Fiti i1 une and corresporutine oy nvanhuor o buvy frovn v see jostrucbolis
a TYPE OF VESSEL FLOATING PLANT (CODE) | b TYPE OF COLL'SON MISHAP (CODE)

»

ACCIDENT DESCRIPTION (Use additior.

opapesr T neo

[N LS

ENG FORM 3394. Sep 89

1 yes
WO

O




t CAUSAL

FACTOR(S) (Reoad Instruction Before Completing)

a (Explain YES answers in item 13)

DESIGN Was design of facility workplace or
equipment a tactor?

ISPECTION/MAINTENANCE: Were inspection & mainten-
ance procedures a lactor?

PERSON'S PHYSICAL CONDITION In your opinion, was the
physical condition of the person a factor

OPERATING PROCEDURES Were vperating procedures
a factor?

JOB PRACTICES Were any job salety/health eraclices
not followed when the accident occurred?

HUMAN FACTORS. Dwd any human factors such as, size or
strength of person, etc.,contribute 1o accident?

ENVIRONMENTAL FACTORS: Did heat, cold. dust, sun,
glare, etc., contribute to the accident?

YES

Doogdon

NO a (CONTINUED) YES NO

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to
chemical agents, such as dust, fumes mists, vapors of
physical agents, such as, noise radiation.etc .contnbute

1o accdent?

OFFICE FACTORS. Did otfice setting such as, lifting office
furniture.carrying. stooping.etc . contribute to the accident?

SUPPORT FACTORS. Were inappropnate tools/resources
provided to properly perform the activity/task?

PERSONAL PROTECTIVE EQUIPMENT. Did the improper selection,
use or maintenance of rsonal prolective equipment
contubute to the accident?

DRUGS/ALCOHOL: In your opinion,was drugs or alcohol a factor to
the accident?

0000 O
Oooft O

b WAS A WRITTEN JOB/ACTIVITY HAZARD ANALYSIS COMPLETED
FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?

D YES (i yes. attach a copy.) D NO

Oooooggd

TRAINING

WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK?

(] ves [Jwo

b. TYPE OF TRAINING. c. DATE OF MOST RECENT FORMAL TRAINING.

/ !
(Month) (Day) (Year)

D CLASSROOM [] onuos

13. FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES (See instruction for definition of direct and

indirect causes.) ( Use additional paper, if necessary)

a DIRECT CAUSE

b. INDIRECT CAUSE(S)

14 ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

DATES FOR ACTIONS IDENTIFIED IN BLOCK 14.

a. BEGINNING (Month/Day/Year) !

/ b ANTICIPATED COMPLETION (Month/Day/Year) li /

¢. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT d. DATE (Mo/DarYr) e.. ORGANIZATION IDENTIFIER (Div, 8r. Sect) | {. OFFICE SYMBOL

CORPS

/ /

CONTRACTOR

/ !

16.

MANAGEMENT REVIEW (1st).

a [Jconcur b D NON CONCUR  ¢. COMMENTS

SIGNATURE

TITLE DATE

17 MANAGEMENT REVIEW (2nd - Chief Qperations, Construction, Engineering, etc.)

a [ ] concur b [ ] NONCONCUR ¢ COMMENTS

SIGNATURE TITLE DATE
18 SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW

o [Jconcur & [ ] NONCONCUR ¢  ADDITIONAL ACTIONS COMMENTS
SIGNATURE TITLE DATE
19 COMMAND APPROVAL

DMMENTS
COMMANDER SIGRAT. 22 OATE

{Renvarse of ENG Fors Lo

Pague 7 ot 2 pages LA EE TS B




GENERAL. C-mplete a separate report for each person who was
injured. caused. cr contributed 1o the accident (excluding uninjured
personnel and wiresses). Use of this form for reporting USACE
empioyee firsl-ad type injuries not submitied 10 the Office of Workers'

Compensation Programs (OWCP) shall be al the descretion of the FOA

commander. Please type or pnnt legibly. Appropriate items shall be
marked with an “X" n box(es). If additional space is needed, provide
the information on a separate sheet and attach to the completed form.
Ensure thal these mstructions are forwarded with the completed repont
to the designaled management reviewers indicated in sections 16.

and 17.

INSTRUCTIONS FOR SECTION 1— ACCIDENT
CLASSIFICATION. (Mark All Boxes That Are Applicable.)

a.

GOVERNMENT. Mark “CIVILIAN" box if accident involved
government civilian empioyee; mark “MILITARY" box if accident
involved U.S. military persannel.

(1) INJURYALLNESS/FATALITY —Mark if accident resuited in any
government civilian employee injury, iliness, or fatality that
requires the submission of OWCP Forms CA-1 (injury),

CA52 (llness), or CA-6 (fatality) to OWCP; mark if
_apcndem resulted in military personnel lost-time or {atal
injury or diness.

(2) PROPERTY DAMAGE —Mark the appropriate box if accident
resulted in any damage of $1000 or more to government
property {including motor vehicles).

(3) VEHICLE INVOLVED — Mark if accident involved a motor
vehicle, regardless of whether “INJURY/ILLNESS/FATALITY"
or “PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY —Mark if the accident involved an in-house
USACE diving activity.

b CONTRACTOR

(1) INJURY ILLNESS/FATALITY —Mark if accident resulted in any
contractor lost-time injury/illness or fatality.

(2) PROPERTY DAMAGE — Mark the appropriate box if accident
resulted in any damage of $1000 or more to contractor
property {including motor vehicles).

(3) VEHICLE INVOLVED — Mark if accident involved a motor
vehicle, regardiess of whether “INJURYALLNESS/FATALITY"
or “PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY —Mark if the accident involved a USACE
Contractor civing activity.

PUBLIC.

(1) INJURY ILLNESS/FATALITY —Mark if accident resulted in
public fataity or permanent total disability. (The “OTHER" box
will be markea when requested by the FOA to report an unusual
non-fatal pubic accident that could result in claims against the
government or as otherwise directed by the FOA Commander).

(2) VOID SPACE — Make no entry.

(3) VEHICLE INVOLVED —Mark if accident resulted in a fatality to
a member 2* the public and involved a motor vehicle,

regardiess of whether “INJURY/LLNESS/FATALITY" 1s marked.

(4) VOID SFACt —Make no entry.

INSTRUCTIONS FOR SECTION 2—PERSONAL
DATA

a

~

[¢]

v

NAME — (MANZ ATORY FOR GOVERNMENT ACCIDENTS.
OPTIONAL A~ ~=E DISCRETION OF THE FOA COMMANDER
FOR CONTR2270OR AND PUBLIC ACCIDENTS). Enter last
name. first ~2—¢ middle initial of person involved.

AGE —Ente- 222
SEX —Mar~ 32z Coriate box
SOCIAL SEZ .3 7Y NUMBER — (FOR GOVERNMENT

PERSONNZ _ Z\_Y) Enter the social security number (or other
personal ige -+ zu0n number if no soctal security number issued)

GRADE — - #2= 3DVERNMENT PERSONNEL ONLY) Enter pay
grade Exz—c< -6 E-7: WG-8: WS-12: GS-11. elc

f.

JOB SERIES/TITLE — For government civilian employees enter the
pay plan, full series number, and job title, e.g. GS-0810/Civil
Engineer. For military personnel enter the primary military
occupational specialty (PMOS), e.g.. 15A30 or 11G50. For
contractor empioyees enter the job title assigned to the injured
person, €.g. carpenter, laborer. surveyor, etc.,

DUTY STATUS —Mark the appropriate box.

(1) ON DUTY — Person was at duty station during duty hours or
person was away from duty station during duty hours but on
official business at time of the accident.

(2) TDY - Person was on official business, away from the duty
station and with travel orders at time of accident.  Line-of-duty
investigation required.

(3) OFF DUTY - Person was not on official business at ume of
accdent

EMPLOYMENT STATUS — (FOR GOVERNMENT PERSONNEL
ONLY) Mark t*.e most appropriate box. It “OTHER" is marked,
specity the cmployment status of the person.

INSTRUCTION FOR SECTION 3—GENERAL
INFORMATION

a.

DATE OF ACCIDENT —Enter the month, day, and year of
accident. .

TIME OF ACCIDENT —Enter the local time of accident in military
time. Example: 1430 hrs (not 2:30 p.m.).

EXACT LOCATION OF ACCIDENT —Enter facts needed to locate
the accident scene. (installation/project name, building number,
street, direction and distance from closest landmark, etc.,).

CONTRACTOR NAME

(1) PRIME —Enter the exact name (title of firm) of the prime
contractor.

(2) SUBCONTRACTOR —Enter the name of any subcontractor
involved in the accident.

CONTRACT NUMBER — Mark the appropriate box to identify if
contract is civil works, military, or other: if “OTHER" is marked,
specify contract appropriation on line provided. Enter complete
contract number of prime contract, e.g., DACW 09-85-C-0100.

TYPE OF CONTRACT —Mark appropriate box. A/E means
architect/engineer. It “OTHER" is marked, specify type of contract
on line provided.

. HAZARDOUS/TOXIC WASTE ACTIVITY (HTW)—Mark the box to

identify the HTW activity being performed at the time of the
accident. For Superfund, DERP. and Instalation Restoration
Program (IRP) HTW activities include accidents that occurred
during inventory, predesign, design, and construction. For the
purpose of accident reporting. DERP Formerly Used DoD Site
(FUDS) activities and IRP activities will be treated separately. For
Civil Works O&M HTW activities mark the "OTHER" box.

INSTRUCTIONS FOR SECTION 4 —CONSTRUCTION
ACTIVITIES

a

w - O W e

R Ie2 B LI SN SR S ey

CONSTRUCTION ACTIVITY —Select the most appropriate
construction activity being performed at time of accident from the
list below. Enter the aclivity name and place the corresponding
code number identified in the box.

CONSTRUCTION ACTIVITY LIST

MOBILIZATION 14 ELECTRICAL

SITE PREPARATION 15. SCAFFOLDING/ACCESS
EXCAVATION TRENCHING 16. MECHANICAL

GRADING (EARTHWORK) 17 PAINTING
PIPING/UTILITIES 18 EQUIPMENT MAINTENANCE
FOUNDATION 19 TUNNELING

FORMING 20 WAREHOUSING/STORAGE
. CONCRETE PLACEMENT 21 PAVING

STEEL ERECT.ON 22 FEANCING

ROQFING 23 SIGNING

FRAMING 21 LANDSCAT NGIRRIGATION
MASONRY 23 INSULAT TN

CARPENTHR 26 DEMOLT ON



b. TYPE OF CONSTRUCTION EQUIPMENT — Select the equipment
involved in the accident from the list below. Enter the name and
place the corresponding code number identified in the box. If
equipment is not included below, use code 24, “OTHER", and write

in specific type of equipment.

CONSTRUCTION EQUIPMENT

. GRADER

. DRAGLINE

CRANE (ON VESSEL/BARGE)

. CRANE (TRACKED,

. CRANE (RUBBER TIRE)

CRANE (VEHICLE MOUNTED)

. CRANE (TOWER;

SHOVEL

. SCRAPER

. PUMP TRUCK (CONCRETE)

. TRUCK (CONCRETE/TRANSIT
MIXER)

12. DUMP TRUCK (HIGHWAY)

~oOLENOGN A WN

PO

13.
14,
15.
16.
17.
18.
19.
20.
21,
22.
23.

24,

DUMP TRUCK (OFF HIGHWAY)
TRUCK (OTHER)
FORKLIFT

BACKHOE

FRONT-END LOADER
PILE DRIVER

TRACTOR (UTILITY)
MANLIFT

DOZER

DRILL RIG
COMPACTOR/VIBRATORY
ROLLER

OTHER

INSTRUCTIONS FOR SECTION 5—INJURY/ILLNESS

INFORMATION

a SEVERITY OF INJURY / ILLNESS - Reference para 2-10 of USACE
Suppl 1 to AR 385-40 and enter code and descnipton from list below.

NOI  NO INJURY
FAT FATALITY

PTL PERMANENT TOTAL DISABILITY
PPR PERMANENT PARTIAL DISABILITY
LWD LOST WORKDAY CASE INVOLVING DAYS AWAY

FROM WORK

NLW RECORDABLE CASE WITHOUT LOST WORKDAYS
RFA RECORDABLE FIRST AID CASE
NRI NON-RECORDABLE INJURY

b. ESTIMATED DAYS LOST — Enter the estimated number of
workdays the person will lose from work.

c. ESTIMATED DAYS HOSPITALIZED — Enter the estimated number

of workdays the person will be hospitalized.

d. ESTIMATED DAYS RESTRICTED DUTY —Enter the estimated
number of workdays the person, as a result of the accident, will not
be able to perform all of their regular duties.

e. BODY PART AFFECTED — Select the most appropriate primary
and when applicable, secondary body part affected from the list
below. Enter body part name on line and place the corresponding
code letters identifying that body part in the box.

GENERAL BODY AREA CODE

ARM/WRIST AB
AS

TRUNK, EXTERNAL B81
MUSCULATURE B2
B3
B4
BA
BC
BL
BP
8Ss
BUY
BW
BZ

HEAD. INTERNAL o)
c2
Cc3
Ca
Cc8
cC
cD
[N
CL
CM

BODY PART NAME

ARM AND WRIST
ARM OR WRIST

SINGLE BREAST
BOTH BREASTS
SINGLE TESTICLE
BOTH TESTICLES
ABDOMEN
CHEST

LOWER BACK
PENIS

SIDE

UPPER BACK
WAIST

TRUNK OTHER

SINGLE EAR INTERNAL
BOTH EARS INTERNAL
SINGLE EYE INTERNAL
BOTH EYES INTERNAL
BRAIN

CRANIAL BONES
TEETH

JAW

THROAT. LARYNX
MOUTH

ELBOW

FINGER

TOE

HEAD, EXTERNAL

KNEE

LEG, HIP, ANKLE,
BUTTOCK

HAND

FOOT

TRUNK, BONES

SHOULDER

THUMB

TRUNK. INTf ANAL ORGANS

CN
CR
CT
cz

EB
ES

F1
F2
F3
F4
F5
F&
F7
F8

G1
G2
G3
G4

H1

H2
H3
H4
HC
HF
HK
HM
HN
HS

KB
KS

LB

LS

MB
MS

PB
PS

R1
R2
R3
R4
RB
RS
RV
RZ

S8
SS

T8
TS

Vi
v2
V3
V4
VH
vL
VR
Vs
Vv
vZ

¢ NATURE OF INJURY/LLNESS
of inury / iness from the list below. This nature of njury / diness
shall correspond 10 the pnmary body part selected in 5e, above.
Enter the nature of inury / iliness name on the lne and place the
corresponding CODE letters in the box provided

NOSE

THROAT, OTHER
TONGUE

HEAD OTHER INTERNAL

BOTH ELBOWS
SINGLE ELBOW

FIRST FINGER

BOTH FIRST FINGERS
SECOND FINGER

BOTH SECOND FINGERS
THIRD FINGER

BOTH THIRD FINGERS
FOURTH FINGER

BOTH FOURTH FINGERS

GREAT TOE

BOTH GREAT TOES
TOE OTHER

TOES OTHER

EYE EXTERNAL

BOTH EYES EXTERNAL
EAR EXTERNAL

BOTH EARS EXTERNAL
CHIN

FACE

NECK/THROAT
MOUTH/LIPS

NOSE

SCALP

BOTH KNEES
KNEE

BOTH LEGSMIPS/
ANKLES/BUTTOCKS
SINGLE LEG/HIP
ANKLE/BUTTOCK

BOTH HANDS
SINGLE HAND

BOTH FEET
SINGLE FOOT

SINGLE COLLAR BONE
BOTH COLLAR BONES
SHOULDER BLADE

BOTH SHOULDER BLADES
RIB

STERNUM (BREAST BONE)
VERTEBRAE (SPINE: DISC)
TRUNK BONES OTHER

BOTH SHOULDERS
SINGLE SHOULDER

BOTH THUMBS
SINGLE THUMB

LUNG, SINGLE

LUNGS, BOTH

KIDNEY. SINGLE

KIDNEYS. BOTH

HEART

LIVER

REPRODUCTIVE ORGANS
STOMACH

INTESTINES

TRUNK, INTERNAL:; OTRER

- Select the most appropaale nature



* The injury or condition selected below must be caused by a specific
incident or event which occurred during a single work day or shift.

GENERAL NATURE NATURE OF INJURY

CATEGORY CODE NAME
\UMATIC INJURY OR TA AMPUTATION
SISABILITY B BACK STRAIN.
TC CONTUSION; BRUISE;
ABRASION

D DISLOCATION

TF FRACTURE

TH HERNIA

TK  CONCUSSION

TL  LACERATION, CUT

TP PUNCTURE

TS STRAIN. MULTIPLE

TU BURN, SCALD, SUNBURN

T TRAUMATIC SKIN DISEASES/
CONDITIONS
INCLUDING DERMATITIS

TR TRAUMATIC RESPIRATORY
DISEASE i

TQ  TRAUMATIC FOOD POISONING

TW  TRAUMATIC TUBERCULOSIS

TX TRAUMATIC VIROLOGICAL
INFECTIVE/PARASITIC DISEASE

T1  TRAUMATIC CEREBRAL VASCULAR
CONDITION/STROKE

T2  TRAUMATIC HEARING LOSS

T3  TRAUMATIC HEART CONDITION

T4  TRAUMATIC MENTAL DISORDER;
STRESS; NERVOUS CONDITION

T8  TRAUMATIC INJURY — OTHER
(EXCEPT DISEASE, ILLNESS)

**A nontraumatic physiological harm or loss of capacity produced by
systemic infection; continued or repeated stress or strain; exposure to
toxins, poisons, fumes. etc.; or other continued and repeated
axposures to conditions of the work environment over a long period of

e. For practical purposes, an occupational illness/disease or
-5ability is any reported condition which doses not meet the definition
of traumatic injury or disability as described above.

NATURE OF INJURY
CODE NAME

GENERAL NATURE
CATEGORY

"NON-TRAUMATIC ILLNESS /DISEASE OR DISABILITY

RESPIRATORY DISEASE RA  ASBESTOSIS
RB BRONCHITIS
RE EMPHYSEMA
RP PNEUMOCONIOSIS
RS SILICOSIS
R9 RESPIRATORY DISEASE, OTHER

VIROLOGICAL, INFECTIVE ve BRUCELLOSIS

& PARASITIC DISEASES vC COCCIDIOMYCOSIS
VF FOOD POISONING
VH HEPATITIS
M MALARIA
VS STAPHYLOCOCCUS
vT TUBERCULOSIS
V9 VIROLOGICALINFECTIVE

PARASITIC —OTHER

DISABILITY. OCCUPATIONAL DA ARTHRITIS. BURSITIS

DB BACK STRAIN. BACK SPRAIN

DC CEREBRAL VASCULAR CONDITION:
STROKE

DD ENDEMIC DISEASE (OTHER
THAN CODE TYPES R4&S)

DE EFFECT OF ENVIRONMENTAL
CONDITION

DH HEARING LOSS

DK HEART CONDITION

DM MENTAL DISORDER. EMOTIONAL
STRESS NERVOUS CONDITION

DR RADIATION

DS STRAIN \MULTIPLE

[8]8] ULCER

bV OTHER VASCULAR CONDITIONS

D9 DISABIL'TY. OTHER

GENERAL NATURE NATURE OF INJURY
CATEGORY CODE NAME
SKIN DISEASE S8 BIOLOGICAL

OR CONDITION sC CHEMICAL

S9 DERMATITIS. UNCLASSIFIED

g. TYPE AND SOURCE OF INJURY/ALLNESS (CAUSE) - Type and Source
Codes are used 10 describe what caused the incident. The Type
Code stands for an ACTION and the Source Code for an OBJECT
or SUBSTANCE. Together, they form a bref descripton of how the
incident occurred. Where there are two different sources, code the
initiating source of the incident (see example 1, betow). Exampies

(1) An empioyee tripped on carpet and struck his head on a desk.
TYPE: 210 (fell on same level) SOURCE: 0110 (walking/working
surface)

NOTE: This exampie would NOT be coded 120 (struck against) and 0140 (furniture).

(2) A Park Ranger contracted dermatitis from contact with poison wvy/
oak.

TYPE: 510 (contact) SOURCE: 0920 (plant)

(3) A lock and dam mechanic punctured his finger with a metal skiver
while grinding a turbine blade.

TYPE: 410 (punctured by) SOURCE: 0830 (metal)

{4) "An employee was dnving a government vehicle when it was struck
by another vehicle..

TYPE: 800 (lraveling in) SOURCE: 0421 (government-owned

vehicle, as onver)
NOTE: The Type'Code 800, “Traveling 'n"is differert from the other type codes in
thatits function is not to identity factors contributing to the injury or fatality, but rather
to collect data on the type of vehicle the employee was operating or traveling in a:
the time of the incident.

Select the most appropriate TYPE and SOURCE identifier from the list
below and enter the name on the line and the corresponding code in
the appropriate box

CODE TYPE OF INJURY NAME

STRUCK
0110 STRUCK BY
0111 STRUCK BY FALLING OBJECT
0120 STRUCK AGAINST
FELL. SLIPPED, TRIPPED
0210 FELL ON SAME LEVEL
0220 "FELL ON DIFFERENT LEVEL
0230 SLIPPED. TRIPPED (NO FALL)
CAUGHT
0310 CAUGHT ON
0320 CAUGHT IN
0330 CAUGHT BETWEEN
PUNCTURED, LACERATED
0410 PUNCTURED BY
0420 CuT BY
0430 STUNG BY
0440 BITTEN BY
CONTACTED
0510 CONTACTED WITH (INJURED PERSON MOVING)
0520 CONTACTED BY (OBJECT WAS MOVING|
EXERTED
0610 LIFTED. STRAINED BY (SINGLE ACTION:
0620 STRESSED BY (REPEATED ACTION)
EXPOSED
0710 (NHALED
0720 INGESTED
0730 ABSORBED
0740 EXPOSED TO
0800 TRAVELING IN

CODE SOURCE OF INJURY NAME
0100 BUILDING OR WORKING AREA

0110 WALKING WORKING SURFACE
(FLOOR. STREET. SIDEWALKS ETC)
0120 STAIRS. STEPS
0130 LADDER
0140 FURNITURE. FURNISHINGS. OF1CE EQUIPMENT
0150 BOILER PRESSURE VESSEL
0160 EQUIPMENT LAYOUT (ERGONCAIC:
0170 WINDOWS. DOORS
0180 ELECTRICITY



COODE
0200
0210
0220
0230
0240
0250
0260
0270
0271
0280
0290

0300
0310
0320
0330
0340
0350
0360
0370
0380

0411
0412
0421
0422
0430

0450

0500
0510
0520
0530
0540
0550
0551
0560

0600
0610
0620
0621
0630
0631
0640
0641
0650

0700
0711
0712
0713
0714
o721
0722
0723
0724
0730
0740
0750

0800
0810
0820
0830
0831
0840
0850
0860
0870
0880
0900

«

Q00
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SOURCE OF INJURY NAME

ENVIRONMENTAL CONDITION
TEMPERATURE EXTREME (INDOOR,
WEATHER (ICE, RAIN, HEAT, ETC.)
FIRE, FLAME, SMOKE (NOT TOBACCO)
NOISE

RADIATION

LIGHT

VENTHLATION

TOBACCO SMOKE

STRESS (EMOTIONAL)

CONFINED SPACE

MACHINE OR TOOL

HAND TOOL (POWERED: SAW, GRINDER, ETC.)
RAND TOOL (NONPOWERED)

MECHANICAL POWER TRANSMISSION APPARATUS
GUARD, SHIELD (FIXED, MOVEABLE. INTERLOCK)
VIDEQ DISPLAY TERMINAL

PUMP, COMPRESSOR, AIR PRESSURE TOOL
HEATING EQUIPMENT

WELDING EQUIPMENT

VEHICLE

AS DRIVER OF PRIVATELY OWNED/RENTAL VEHICLE

AS PASSENGER OF PRIVATELY OWNED/RENTAL VEHICLE
DRIVER OF GOVERNMENT VEHICLE

PASSENGER OF GOVERNMENT VEHICLE

COMMON CARRIER (AIRLINE, BUS, ETC.)

AIRCRAFT (NOT COMMERCIAL)

BOAT, SHIP, BARGE

MATERIAL HANDLING EQUIPMENT
EARTHMOVER (TRACTOR, BACKHOE, ETC.)
CONVEYOR (FOR MATERIAL AND EQUIPMENT)
ELEVATOR, ESCALATOR, PERSONNEL HOIST
HOIST. SLING CHAIN, JACK

CRANE

FORKLIFT

HANDTRUCK, DOLLY

DUST. VAPOR, ETC.

DUST (SILICA, COAL, ETC))
FIBERS

ASBESTOS

GASES

CARBON MONOXIDE

MIST. STEAM, VAPOR, FUME
WELDING FUMES
PARTICLES (UNIDENTIFIED)

CHEMICAL, PLASTIC, ETC.

DRY CHEMICAL—CORROSIVE
DRY CHEMICAL—TOXIC

DRY CHEMICAL—EXPLOSIVE
DRY CHEMICAL —FLAMMABLE
LIQUID CHEMICAL—CORROSIVE
LIQUID CHEMICAL—TOXIC
LIQUID CHEMICAL —EXPLOSIVE
LIQUID CHEMICAL —FLAMMABLE
PLASTIC

WATER

MEDICINE

INANIMATE OBJECT

BOX. SARREL, ETC.

PAPES

METAL ITEM, MINERAL

NEEDLE

GLASS

SCRa= TRASH

wOoQoo

FOOT

CLOT=ING. APPAREL. SHOES
ANIMATE OBJECT

DOG

OTHE= ANIMAL

PLANT

NSEZT

~“UA AN VIOLENCE)

~U\'2 v COMMUNICABLE DISEASE)
2ACTIS A VIRUS (NCT HUMAN CONTACT

CODE SOURCE OF INJURY NAME

100G PERSONAL PROTECTIVE EQUIPMENT

1010 PROTECTIVE CLOTHING, SHOES. GLASSES. GOGGLES
1020 RESPIRATOR. MASK

1021 DIVING EQUIPMENT

1030 SAFETY BELT. HARNESS

1040 PARACHUTE

INSTRUCTIONS FOR SECTION 6 — PUBLIC
FATALITY

a. ACTIVITY AT TIME OF ACCIDENT — Select the activity being
performed at the time of the accident from the list below. Enter the
activity name on the line and the corresponding number in the box.
if the activity performed is not identified on the list, select from the
most appropriate primary activity area (water related, non-water
related or other activity), the code number for “Other”, and write in
the activity being performed at the time of the accident.

WATER RELATED RECREATION

1. Sailing 8. Swimming/designated area
2. Boating—powered 10. Swimming/other area
3. Boating—unpowered 11. Underwater activities (skin diving.
4. Water skiing scuba, etc.)
5. Fishing from boat 12. Wading
6. Fishing from bank dock or pier 13. Attempted rescue
7. Fishing while wading 14. Hunting from boat
8. Swimming/supervised area 15. Other
NON-WATER RELATED RECREATION
16. Hiking and walking 23. Sports/summer (baseball, football,
17. Climbing (general) etc.)
18. Camping/picnicking authorized 24. Sportstwinter (skiing. sledding.
area . snowmobiling etc.}
19. Camping/picnicking unauthorized 25. Cycling (bicycle, motorcycle,
area scooter)
20. Guided tours 26. Gtiding
21. Hunting 27. Parachuting
22. Playground equipment 28. Other non-water related
OTHER ACTIVITIES
29. Unlawiul acts (fights, riots, 33. Sleeping
vandalism, etc.) 34. Pedestrian struck by vehicle
30. Food preparation/serving 35. Pedestrian other acts
31. Food consumption 36. Suicide
32. Housekeeping 37. “Other” activities

b. PERSONAL FLOTATION DEVICE USED — If fatality was water-
related was the victim wearing a person fiotation device? Mark the
appropriate box.

INSTRUCTIONS FOR SECTION 7—MOTOR VEHICLE
ACCIDENT

a. TYPE OF VEHICLE —Mark appropriate box for each vehicle
involved. If more than one vehicle of the same type is involved.
mark both halves of the appropriate box. USACE vehicle(s)
involved shall be marked in left half of appropriate box.

b. TYPE OF COLLISION— Mark appropriate box

c. SEAT BELT —Mark appropriate box.

INSTRUCTIONS FOR SECTION 8 — PROPERTY/
MATERIAL INVOLVED

a. NAME OF ITEM —Describe all preperty involved in accident.
Property/material involved means material which 1s damaged c-
whose use or misuse contributed 1o the accident include the
name. type. mogel: also include the National Stock Number (NSN:
whenever applicable.

b OWNERSHIP — Enter ownership ‘cr each item iisied. (Enter ore &
the following USACE. OTHER GOVERNMENT CONTRACTCS

PRIVATE)

c. S AMOUNT OF 2JAMAGE — Enter ne tota estmatad dollar amz.™!
of damage 12a~s and labor). if ar.



INSTRUCTIONS FOR SECTION 9— VESSEUL/
FLOATING PLANT ACCIDENT

a. TYPE OF VESSEU/FLOATING PLANT — Select the most
appropriate vessel/floating plant from list below. Enter name and
place corresponding number in box. f item is not listed below,
enter item number for “OTHER" and write in specific type of vessel/
floating plant.

VESSEL/FLOATING PLANTS

1. ROW BOAT 7. DREDGE/DIPPER

2. SAIL BOAT 2 DREDGE/CLAMSHELL, BUCKET
3. MOTOR BOAT 9 DREDGE/PIPE LINE

4. BARGE 16. DREDGE/DUST PAN

5. DREDGE/HOPPER 11 TUG BOAT

6. DREDGE/SIDE CASTING 12. OTHER

b. COLLISION/MISHAP — Select from the list below the object(s) that
contributed to the accident or were damaged in the accident.
COLLISIONMISHAP

1. COLLISION W/OTHER .
VESSEL 7. HAULAGE UNIT

2. UPPER GUIDE WALL 8. BREAKING TOW
3. UPPER LOCK GATES 9. TOW BREAKING UP
4. LOCK WALL 10. SWEPT DOWN ON DAM
5. LOWER LOCK GATES 11. BUOY/OOLPHIN/CELL
6. LOWER GUIDE WALL 12. WHARF OR DOCK

13. OTHER

INSTRUCTIONS FOR SECTION 10 —ACCIDENT
DESCRIPTION

DESCRIBE ACCIDENT —Fully describe the accident. Give the
sequence of events that describe what happened leading up to and
including the accident. Fully identity personnel and equipment involved
and their role(s) in the accident. Ensure that refationships between
personnel and equipment are clearly specified. Continue on blank
sheets if necessary and attach to this report.

INSTRUCTIONS FOR SECTION 11 —CAUSAL
FACTORS

a. Review thoroughly. Answer each gquestion by marking the
appropriate block. If any answer is yes, expiain in item 13 below.
Consider, as a minimum, the following:

( 1) DESIGN —Did inadequacies associated with the building or
work site play a role? Would an improved design or layout of
the equipment or facilities reduce the likelihood of similar
accidents? Were the tools or other equipment designed and
intended for the task at hand?

INSPECTION/MAINTENANCE — Did inadequately or
improperly maintained equipment, tools. workplace, etc. create
or worsen any hazards that contributed to the accident? Would
better equipment, facility, work site or work activity inspections
have helped avoid the accident?

PERSON'S PHYSICAL CONDITION — Do you feel that the
accident would probably not have occurred if the employee
was in “good” physical condition? If the person involved in the
accident had been in better physical condition, would the
accident have been tess severe or avoided altogether? Was
over exertion a factor?

OPERATING PROCEDURES —Did a lack of or inadequacy
within established operating procedures contribute to the
accident? Did any aspect of the procedures introduce any
hazard to. or increase the riss associated with the work
process? Would establishmer: or improvement of operating
procedures reduce the likelihood of similar accidents?

( 5) JOB PRACTICES —Were any of the provisions of the Safety
and Health Requirements Marual (EM 385-1-1) violated? Was
the task being accomplished i~ a manner which was not in
compliance with an estathishes j0b hazard analysis or activity
hazard aralvsis? Did ary estzcushed job practice (including
EM 385-1-1! fail 1o adeguateh aadress the task or work
process” \\auld tetter .00 pracices improve the safety of the
task’

(2

(%)
~

£

( 6) HUMAN FACTORS — Was the person under undue stress
(either internal or external to the job)? Did the task tend toward
overloading the capabiltties of the person; i.e,, did the job
require tracking and reacting to many external inputs such as
displays. alarms. or signals? Did the arrangement of the
workplace tend 10 interfere with efficient task performance? Did
the task require reach, strength, endurance, agility, etc., at or
beyond the capabilities of the employee? Was the work
environment ill-adapted to the person? Did the person need
more training, experience, or practice in doing the task? Was
the person inadequately rested to perform safely?

ENVIRONMENTAL FACTORS - Did any factors such as
moisture, humidity, rain, snow, sleet, hail, ice, fog, cold, heat,
sun, temperature changes, wind. tides, floods, currents, dust,
mud, glare, pressure changes, lightning, etc., play a part in the
accident?

( 8) CHEMICAL AND PHYSICAL AGENT FACTORS —Did
exposure to chemical agents (either single shift exposure or
long-term exposure) such as dusts, fibers (asbestos, etc.),
silica, gases (carbon monoxide, chlorine. etc.,), mists, steam,
vapors, fumes, smoke, other particulates, liquid or dry
chemicals that are corrosive, toxic, explosive or flammable, by-
products of combustion or physical agents such as noise,
ionizing radiation, non-ionizing radiation (UV radiation created
during welding, etc.) contribute to the accidentincident?

OFFICE FACTORS —Did the fact that the  accident occurred in
an office setting or to an office worker have a bearing on its
cause? For example, office workers tend to have less
experience and training in performing tasks such as lifting
office furniture. Did physical hazards within the office
environment contribute to the hazard?

(10) SUPPORT FACTORS —Was the person using an improper
tool! for the job? Was inadequate time available or utilized to
safely accomplish the task? Were less than adequate
personnel resources (in terms of employee skills, number of
workers, and adequate supervision) available to get the job
done properly? Was funding available, utilized, and adequate
to provide proper tools, equipment, personnel, site preparation,
etc?

(11) PERSONAL PROTECTIVE EQUIPMENT —Did the person fail
to use appropriate personal protective equipment (gloves, eye
protection, hard-toed shoes, respirator, etc.) for the task or
environment? Did protective equipment provided or worn fail to
provide adequate protection from the hazard(s)? Did lack of or
inadequate maintenance of protective gear contribute to the
accident?

(12) DRUGS/ALCOHOL —Is there any reason to believe the
person’'s mental or physical capabilities, judgement, etc., were
impaired or altered by the use of drugs or alcohol? Consider
the effects of prescription medicine and over the counter
medications as well as illicit drug use. Consider the effect of
drug or alcohol induced *hangovers™.

>
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b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS —Was a written

Job/Activity Hazard Analysis completed for the task being
performed at the time of the accident? Mark the appropriate box. /f
one was performed. attach a copy of the analysis to the report.

INSTRUCTIONS FOR SECTION 12— TRAINING

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? —For

the purpose of this section “trained” means the person has been
provided the necessary information ieither formal and/or on-the-job
(OJT) training) to competently perform the activityftask in a safe
and healthi.i manner

TYPE OF TRAINING —Mark the appropriate box that best
indicates the type of training: (ctassroom or on-the-job) that the
injured persan recewved before the accident happened

DATE OF “OST RECENT TRAINING — Enter the month. day. and
vear of the -ast forma. raining comp.eied that covered the activity-
task being c27ormec a: the 1me 0 ‘ne accigent



INSTRUCTIONS FOR SECTION 13— CAUSES

a. DIRECT CAUSES — The direct cause is that singte factor which
most directly lead to the accident. See examples below.

b. INDIRECT CAUSES ~ Indirect causes are those factors which
contribuied 1o but did not directly initiate the occurrence of the
accident :

Examples for section 13:

a. Employee was dismantling scaffold and fell 12 feet from unguarded
opening.
Direct cause: failure to provide fall protection at elevation.
Indirect causes: failure to enforce USACE safety requirements;
improper training/motivation of employee (possibility that employee
was not knowledgeable of USACE fall protection requirements or
was lax in his attitude towards safety); failure to ensure provision of
positive fall protection whenever elevated; failure to address fall
protection during scaffold dismantling in phase hazard analysis.

b. Private citizen had stopped his vehicle at intersection for red light
when vehicle was struck in rear by USACE vehicle. (note USACE
vehicle was in proper/safe working condition):

Direct cause: failure of USACE driver to maintain control of and
stop USACE vehicle within safe distance.

Indirect cause: Failure of employee to pay attention to driving
(defensive driving).

INSTRUCTIONS FOR SECTION 14— ACTION TO
ELIMINATE CAUSE(S)

DESCRIPTION —Fully describe all the actions taken, anticipated, and
recommended to eliminate the cause(s) and prevent reoccurrence of
similar accidents/illnesses. Continue on blank sheets of paper if
necessary 10 fully explain and attach to the completed report form.

INSTRUCTIONS FOR SECTION 15—DATES FOR
ACTION

a. BEGIN DATE —Enter the date when the corrective action(s)
identified in Section 14 will begin.

b. COMPLETE DATE — Enter the date when the corrective action(s)
identified in Section 14 will be completed.

c. TITLE AND SIGNATURE —Enter the title and signature of
supervisor completing the accident report. For a GOVERNMENT
employee accident/illness the immediate supervisor will complete
and sign the report. For PUBLIC accidents the USACE Project
Manager/Area Engineer responsible for the USACE property where
the accident happened shall complete and sign the report. For
CONTRACTOR accidents the Contractor's project manager shall
complete and sign the report and provide to the USACE supervisor
responsibie for oversight of that contractor activity. This USACE
Supervisor shall also sign the report. Upon entering the information
required in 15.d. 15.e and 15.f below. the responsible USACE
supervisor shall forward the report for management review as
indicatec in Section 16.

d. DATE SIGNED — Enter the month. day. and year that the report
was signec by the responsible supervisor.

e. ORGANIZATION NAME — For GOVERNMENT employee accidents
enter the USACE organization name (Division. Branch, Section,
etc.) of the injured employee. For PUBLIC accidents enter the
USACE c-ganization name for the person identified in block 15.c.
For CONTRACTOR accidents enter the USACE organization name
tor the USACE office responsible for providing contract
administration oversight.

{. OFFICE SYMBOL — Enter the latest complete USACE Office
Symbol for the USACE organization identified in block 15.e.

INSTRUCTIONS FOR SECTION 16 ~ MANAGEMENT
REVIEW (1st)

1ST REVIEW — Each USACE FOA shall determine who will provide
1st management review. The responsible USACE supervisor in
section 15.c shall forward the completed report to the USACE office
designated as the 1st Reviewer by the FOA. Upon receipt, the
Chief of the Office shall review the completed report, mark the
appropriate box, provide substantive comments, sign, date, and
forward to the FOA Staff Chief (2nd review) for review and
comment.

INSTRUCTIONS FOR SECTION 17 —MANAGEMENT
REVIEW (2nd)

2ND REVIEW — The FOA Staff Chief (i.e., FOA Chief of Construction,
Operations, Engineering, Planning, etc.) shall mark the appropriate
box, review the completed report, provide substantive comments, sign,
date, and return to the FOA Safety and Occupational Health Office.

INSTRUCTIONS FOR SECTION 18 —SAFETY AND

- OCCUPATIONAL HEALTH REVIEW

3RD REVIEW — The FOA Safety and Occupational Health Office shall
review the completed report, mark the appropriate box, ensure that
any inadequacies, discrepancies, etc, are rectified by the responsible
supervisor and management reviewers, provide substantive
comments, sign, date and forward to the FOA Commander for review,
comment, and signature.

INSTRUGTION FOR SECTION 19—COMMAND
APPROVAL

4TH REVIEW — The FOA Commander shall (to include the person
designated Acting Commander in his absence) review the completed
report, comment if required, sign, date, and forward the report to the
FOA Safety and Occupational Health Office. Signature authority shall
not be delegated.



ATTACHMENT H

IT ACCIDENT/INJURY REPORT



AUTHORIZATION FOR TREATMENT
OCCUPATIONAL INJURY/ILLNESS

Locstion IT Division PC No. Project No.
Datc of Incident/Exam ° lnjury ° Tlness

Employee Name Employee SS No.

Job Title Location/Site Address

TO THE TREATING PHYSICIAN:

Light Duty Work )

It is the policy of IT Corponation to provide light duty work assignments, whenever possible, for employees
with physical activity restrictions resulting from an occupational injury/iliness. If the employee will be
subject to a restriction, please contact the manager/supervisor listed below, before releasing the employee, so
that a light duty assignment may be armnged.

Manager/Supcrvisor Phone ()

Medically Unable to Return to Work

It is the policy of IT Corporation to assist cmployees unable to retumm to work, duc to an injury/illness, in
obtaining needed medical carc and other benefits available to them. Medical findings arc also used to help
cevaluste unsafe conditions that may have led to the incident. Please belp us assist our employees by contact-
ing vur Medical Dircctor with your findings as soon as possibie, preferably before the employee leaves your
office, but not later than the close of business on the day of initis] treatment.

IT Medical Director: Peter P. Greaney, MD.  Office: (714) 5358221 FAX: (714) 535-3157

In the case of occupational injury/illness, pleasc examine the cmployee and render necessary conscrvative treatment
directly related to the occupational injury/illness.

Send your reports and bills to:

IT Authorization Signature

Date

1. If first-aid only

2. If medical treatment provided

Phone No. ( )

Doctor, please provide:

Medical

Disgnosis

Treatment Provided

Recommended Work Limitation/Restriction

Return Visit Needed ° Yes ° No  FistAid Only ° Yes * No When

Name Printed Signature

FORM HS105A



INTERNATIONAL
TECHNOLOGY
CORPORATION

SUPERVISOR’'S EMPLOYEE INJURY REPORT

This is an official document to be initiated by the employee’s supervisor. Please answer all questions completely. This report must be
torwarded to the empioyee’s Regionat Heaith and Safety oftice within 24 hours of the injury.

Injured’'s Name Sex S.S. No Birthdate
Home Address City. State Zip Phone.
Job titie Employee's P.C Hire qate Hourly wage
Date of incident Time. Time reported—_______ To whom?
Client name Client address Time shift began
Exact tocation of incigent Did employee ieave work? ONo OYes When
Has employee returned to work? ONo O Yes When Did employee miss a reqularly scheduled shift? O No (O Yes
Doctor/Hospitai name Address
witness name(s) Statements attached? O No O Yes
g Nature of injury Exact body part
N Medical attention: O None Q First aid on site O Doctor's otfice O Hospitai ER O Hospitalized
>
@ Job assignment at time of incident Job: Phase: Task—______ Subtask:
w
Q. Describe incident
2
]
What unsafe physical condition or unsate act caused the incident?
What corrective action has been taken to prevent recurrence?
Supervisor/Foreman
(Print) Signature : Date
MANAGER
[+
g Comments on incident and corrective action
<
Z
<
= Manager's name
(Print) Signature Date
HEALTH AND SAFETY
Concur with action taken? a No O Yes Remarks
3=
(.
w
'
04
U ]
g OSHA Classification:
; O Incident onty QO First aid O No lost workdays O Lost workdays O Restncted activity O Fatality
: Days away from work Days restricted work Total days charged
:' QO State jurisdiction O Federal L&H O Date ER submitted__________ which claims office
X Coding: A. Injury typeoriliness______B. Injured body parts______ C. Activity at ime of accident____D. Injury cause code
E. Agentcode_____ _ _ F. Safety ruie violated code__________ G. Accident prevention code.
Name
(Pnint) Signature Date

ITC FORM HSQZ20A (5A181)

Wwhite: Corporate Heaith angd Safety Yellow: Regional Heaith and Satety Sink: ProtityCost Center 32A-3-85
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IT CORPORATION WORKERS COMPENSATION ACCIDENT CODING

TYPE OF INJURY OR ILLNESS
Laceration

Puncture

Contusion

Abrasion

Crushing Injury

Foreign Body

Burn-Thermal
Qurn-Chemicat

Fracture

Amputation

Hernia/ Inguinat
Hernta/Other

Strain

Sprain

Oisiocation

Heat Exnaustion/Heat Stress
Orowning

Asphyxiation

Systemic Poisoning
Oermatitis
Inftammation/Irritation
Pneumoconiosis
Respiratory Condition Due to
Toxic Agents

Raagiation

- Heart Disease

Liver Damage

Kigney Damage

Mentai Stress/ Psychiatric
Repeatec Trauma

Hearing Loss

Cancer

Other Occupational Disesse
Fatality

Intectious Respiratory Disease
Misceilaneous-Not Otherwise
Coded

Not Work Related

NJURED 800Y PARTS

Head

Face

Ear

Eye

Nose
Teeth/Mouth
Neck '
Shoulder
Chest
Abdomen
Upper Arm

30 Elbow

Lower Arm

34 Wrist

Hand

Thumb

Fingers

Back/Spine

Hip/ Peivis

Thigh

Knee

Lower Leg

Ankie

Heed

Metatarsal

Toes

Lungs

Heart

Liver

QOther internal Organs
Psyche

Not Otherwise Coded

CTIVITY AT TIME OF ACCIDENT
Onving

14
18
18
19

22
24
26
28

32
34

EX8B8&LR2888

v

23

2

28%

70
72
74
76

Operating Heavy Equipment
Hot Work

Hydrobiasting

Wasning

Cutting

Litting Or Manual Carrying
Walxing

Running

Jumping

Hammenng

Samoling
Loaaging/Untoading Vacuum
Trucks

Pulling Vacuum roses
Climbing

Shoveling

Sweeping

Pulling

Pushing

Qpening Or Closing
Reaching Or Stretcning
Standinj, Observing Or Inspecting
Piling C » Stacking

Mainter ance

Traning

Chemical Packaging
Laboratory Ansiysis
Washing Glassware

Tank Cleaning

Asbestos Removal

Nuclear Decontamination
Drilling

Pond Maintenance

Using Hand Tools

Not Otherwise Classified

D. INJURY CAUSE COOER
STRUCK BY

01
02
03
04
0s

08
Q7

Falling Object

Flying Object

Swinging Object

Tipping, Sliging Or Roiling Object
Motor Vehicie

Altercation

All Other Moving Objects

STRAIN OR OVEREXERTION

10

"

12
13

14

Litting (Back)

Lifting (Other Than Back)
Pulling Or Pushing
Resching, Twisting Or Over
Extending

Cumulative Trsuma

FALL FROM ELEVATION

20
21
2

23
24
25
20
27

Manway Qpening
Ladder Or Scaffold
Machinery Or Stationary
Egquipment

Piled Matenals

Stairs

Heavy Equipment
Vacuum Trucks

Other Trucks

FALL FROM SAME LEVEL

30
N

Slip
Trp

STRUCK AGAINST

40
41
42

Moving Object
Stationary Object
Sharp Object

CAUGHT IN. UNDER OR BETWEEN

S0
51

52
53
54

Aunning Or Meshing Odyects
Point Of Operation (Machinery
Or Equipment)

Other Than Point Of Operstion
Maoving And Stationary Objects
Two Moving Objects

EXPOSURE TO

60
61
62

ganed

Cold

Heat

Eiectnic Current
Chemicals
Radiation

Noise

Oust

Poison Qak/ivy

MISCELLANEOUS

70
n
72
n
74

[ X

10
11
12
14
18
18
19
20
2
24
28
28

S8RER

08
09
10
"

innaiation

ingestion

Absorption

Job Stress

Insect Or Animal Bites

AGENT COO0&

Grading/Compacting Equioment
Excavating/Dniling Equipment
Crane

Vacuum Truck

End Dump Truck

Automobile

Al Other Motor Vehicies
Hand Tools

Power Tools

Laboratory Glassware
Laborstory Equipment
Sampling Equipment

Hoses

Hydrobiaster

High Pressure Washing

Hand Truck

Ladder

Scatfold

Stairs

Slippery Surtace

ice Or Snow

Uneven Surtace

Hot Liquid/Gases

Toxic Material

Oxygen Deticient Atmosohers
Flammabie Materials

Electnc Current

Radistion

Ooor

Compressed Gas

Gas Cylinder
Respirator/Breathing Apoarstus
Protective Clothing

Other Clothing/Jeweiry
Mobile Treatment Equipmernt
Fixed Treatment Facility

. SAFETY RULE VIOLATED COOE

iT Safety Ruie

Client Satety Aule

Compressed Air

Wire Rope. Clips And Sknge '
Locking Out Equipment

Piling And Blocking Of Matenais
High Voitage Rules

Eye And Face Protection
Portable Ladders

Underground Construchon

12
13
14
15
18
17

8
19
21
22
23
24
25
268
27
28
29

31
32

BELEELLEARELUER

[
N -

g

8RR P

10
12
14
18

18
20
22
24

Coid Weather Hazards
Loading/Uniocading

Hand Tools

Cleaning Ang Reparr To Tools
Protective Ciciming And Appare.
Flammabte And Combustible
Liquids

Job Procedure

Portable Electrical Tools
Flammabte Gases

Fail Protection

Grinding wheet

Macmne Guarding

Scattolding

Hanating Materiais

Horse Play And Fignhting
Housekeeping

Unauthorized Walkways
Weiding Equipment

Machine Operations

Hand Tools

Crane Rules

Acids And Caustics

Tripping And Slipping Hazards
Respirator Protection

Hearing Protection

Contined Space

Late Report of Minor Accident
Temporary Cords And Lamps
"mproper Operation Ot Equipment
Hydroblast

Motor Venicle

Driving Under the Influence (DUN
Forx Lifts

Air Compressors And Receiwvers
No Safety Ruile Violation

Did Not Review Job With

Heaith and Safety

ACCIDENT PREVENTION COD

install Guargs Or Safety Device
install Warning System

Store Flammables And
Combustibles in Approved Manner

" Block Or Secure Matenai On

Machinery Against Unexpected
Movement ’

Addgitional Housekeeping Needed
Remove Protruding Objects
Maintain Necessary Clearance
Controi Or Remove Atmosphenc
Conditions

Maintain Proper Piling of Storage
Instail Aggitional Hiumination
Personai Protective Equipment
Review Project with Hesith & Safety

INSTRUCTION/RE-INSTRUCTION ON:

50
52

54
58
58
60
62

ggg

70

72
74

Use Of Equipment

Proper Operation Or Worxng
Speed

Use Of Warning Devices
Proper Use Of Safety Devices
Use Of Tools In Good Repair
Proper Lithing Practices
De~-Energizing Equipment Before
Adjusting Or Repainng

Stay Off Moving Equipment
Horse Play

Wearing Ot Personal Protective
Equipment

Proper Chemical Hanaling
Procedure

Safety Worx Rules

1T Traiming Class
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VEHICLE ACCIDENT REPORT

DRIVER ACCIDENT DATE DRIVERS LICENSE STATE

ADDRESS

ciry STATE Z\P

IT Vehicle

WORK PHONE ( )

PC#

VEHICLE # YEAR

MAKE

MODEL

STATE VEHICLE OWNER: [ ITC

IF NOT ITC OWNED: OWNER

[0 LEASED/RENTED

O PRIVATE VEHICLE

ADDRESS

PHONE

VEHICLE DAMAGE

EST. REPAIR COST

Other Vehicle(s)
Use separate sheet if more than one

DRIVER

ADDRESS

DRIVERS LICENSE STATE

coy

STATE e

PHONE ( )

OWNERS NAME (CHECK IF SAME AS DRIVER 0 )

ADDRESS

cmy STATE

pais

INSURANCE COMPANY

AGENTS NAME

VEHICLE: YEAR MAKE

ADDRESS

PHONE #

MODEL

PLATE #

STATE

VEHICLE DAMAGE

[0 YES (List on reverse)
PASSENGERS g No

INJURIES

[3J YES (List names & address on reverse)
Ono

Accident Description

LOCATION

DATE

TIME

DESCRIFTION

WITNESS

ADDRESS

POLICE OFFICER'S NAME

PHONE #

DEPT.

EMPLOYEE

DATE

MANAGER

PRINT NAME

TC FORM HS020B  (5/31/91)

SIGNATURE DATE

USE BACK SIDE IF NECESSARY



INTERNATIONAL

FOR ADMINISTRATION USE ONLY

TECHNOLOGY
CORPORATION
GENERAL LIABILITY, Date Clam Submimed
PROPERTY DAMAGE,
AND LOSS REPORT P
DIVISION/SUBSIDIARY CENTER NO. DATE / /
ADDRESS
HOW DID DAMAGE OR LOSS OCCUR:
DESCRIPTION OF DAMAGE OR LOSS:
IDENTIFICATION OF DAMAGED OR LOST PROPERTY:
LOCATION OF DAMAGED OR LOST PROPERTY (Before Loss):
DATE AND TIME OF DAMAGED OR LOST PROPERTY: Date / / Time :::
OWNER OF DAMAGE OR LOST PROPEPERTY:
Name Phone No.
Address : City
Employer i
INJURED PARTIES (Complete also a Supervisors Employee Injury Report if an IT Employee):
1. Name Phone No.
Address City
Employer's Name & Address
2. Name Phone No.
Address City
Employer's Name & Address
WITNESSES:
1. Name Phone No.
Address Clty
Employer’'s Name & Address
2. Name Phone No.
Address City
Employer’'s Name & Address
WERE PICTURES TAKEN O ves O nNo
WERE POLICE NOTIFIED O ves O no DEPT.
EMPLOYEE Date / /
Print Name Signature
MANAGER Date /]
Print Name Signature

ITC FORM HSO020C (53191) USE BACK SIDE IF NECESSARY
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*MUST BE COMPLETED WITHIN 72 HOURS®

ACCIDENT/INJURY INVESTIGATION

Date Profit/Cost Center Date of Accident/Injury

Employee Name

SupervisorName

Job Number/Name /

Location of Accident/Injury

¢ Accident/injury Classification

Injury O Near Miss Vehicle O Chargeable Dot O DOT Vahicle
O First Ald O Non-Chargeable O DOT Reportabie
O OSHA Recordable O Not at Fault
O Lost Workd: y General Liability O

* Description (Provide facts, describe how incident occurred, provide diagram (on back) or photos)

* Analysis 1 (What unsafe acts or conditions contributed to the Incident?)

* Analysis 2 (What systematic or management deficiencies contributed to incident?)

* Corrective Action(s) (LIst corrective actlon items, responsible person, scheduled completion date)

*  Witnesses (Attach statements or Indicate why unavallable)

Investigated By

Print Name Signature Date

Manager

Print Name Signature Dsate

(Attach Additional pages if needed)
ITC Form HS020E  1/28/92
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Race, Color, National Origin, Sex:

In addition to the protection of Title Vil of the Civil Rights Act of
1964, Title VI of the Civil Rights Act prohibits discrimination on the

basis of race, color or national origin in programs or activities

If you believe you have been discriminated against in a program
of any institution which receives Federal assistance, you should

contact immediately the Federal agency providing such assistance.

JOB SAFETY & HEALTH

PROTECTION

The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by

promoting safe and healthful

working conditions

throughout the Nation. Provisions of the Act include

the following:

All employers must turnish to employees employment and a
place of employmant free from recognized hazards that are causing
or are Tkely to cause death or serious harm to employees. Employers
must comply with occupational safety and healh standards lssued

under the Act.

Employees

Employess must comply with all occupational safety and

health standards, rules, regulations and orders Issued under the

Act that apply to their own actions and conduct on the job.

The Occupational Safety and Health Administration (OSHA) of

the U.S. Department of Labor has the primary responsibility for

admintstering the Act. OSHA issues occupational safety and heahh
standards, and #ts Compliance Safety and Health Officers conduct

jobshe inspections 10 help ensure compllance with the Act.

The Act requires that a representative of the employer and

& representative authorized by the empioyees be given an opportunity
to accompany the OSHA inspector for the purpose of aiding the

inspection,
Where there s no authorized employee representative, the

OSHA Compliance Officer must consult with a reasonable number of
employees conceming safety and heafth conditions in the workplace.

Employess or their representatives have the right to file a

complaint with the nearest OSHA office requesting an Inspection It
they belleve unsafe or unheakhful conditions exist In their workplace.
OSHA witt withhold, on request, names of employees compleining.

The Act provides that employees may not be discharged or

discriminated agalnst In any way for filing safety and health

complaints or for otherwise exercising their rights under the Act.
Empioyess who believe they have been discriminated against may
flle a complaint with their nearest OSHA office within 30 days of

the alleged discriminatory action.

i upon Inspection OSHA belleves an empioyer has violated the
Act, a chation alleging such violations will be Issued to the employer.
Each citation will specify a time perlod within which the alleged

violation must be corrected.

The OSHA chation must be prominently dispiayed &t or near the
place of alleged violation for three days, or unll it I3 comected,
whichever I8 later, to warn employees of dangers that may exist there.

Proposed Penalty

The Act provides for mandatory penalties against employers of up
to $1,000 for each serious violation and for optional penahies of up
to $1,000 for each nonserious violation. Penatties of up 1o $1,000
per day may be proposed for failure to correct violations within the
proposed time period.  Also, any employer who willfully or repeatedly
violates the Act may be assessed penahies of up to $10,000 tor each
such violation.

There are aiso provisions for criminal penahles, Any willful
violation resulting in death of an employee, upon conviction, is
punishable by a fine of up to $250,000 (or $500,000 if the amployer
Is a corporation), or by Imprisonment for up to six months, or both,
A second conviction of an employer doubles the possible term of
Imprisonment.

Voluntary Activity ,

While providing penalties for violations, the Act also encourages
effonts by labor and managemant, before an OSHA inspection, to reduce
workplace hazards voiunterily and to develop and improve safety and
health programs in all workplaces and Industries. OSHA's Voluntary
Protection Programs recognize outstanding etforts of this natura.

OSHA has published Safety and Heath Program Management
Guidelines to assist employers in establishing or perfecting programs
to prevent or control employee exposure to workplace hazards. There
are many public and private organizations that can provide Information
and assistance In this effon, if requested. Also, your local OSHA office
can provide considerable help and advice on solving safety and heatth
problems or can refer you to other sources for help such as training.

Consultation

Free assistance In identifylng and correcting hazards end in
Improving satety and heath management Is avallable to employers,
without chtation or penalty, through OSHA-supponed programs in each
State. These programs are usually administered by the State Labor or
Health department of & State university.

Posting Instructions

Employers in States operating OSHA approved State Plans should
obtaln and post the State’s equivalent poster.

Under provisions of Title 29,Code of Fedsral Regulations,
Part 1903.2(a)(1} employers must post this notice

for tacsimile) In & conspicuous place where nofices

to employees are customarily posted.

More Information

Addhlonal informatlon and coples Atlanta

of the Act, specific OSHA safety and Boston

health standards, and other applicable Chicago

regulations may be obtained from Dallas

your employer or from the nearest Denver

OSHA Reglonal Office in the Kansas

following locations: New York
Philadetphla
San Franclsco
Seattle

(404) 3473573
(617) 565-7164
(312) 3532220
(214) 7674731
(303) 844-3061
(816) 426-5861
(212) 337-2325
(215) 596-1201
(415) 995-5672
(206) 442:5930

Washington, D.C.
5 1989 (Ravised)

OSHA 2203
Elizabeth Dole, Secretary of Labor

U.S. Department of Labor

Occupational Safety and Heafth Administration

1/80
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TABLE OF CONTENTS CROSS REFERENCE
ITC POLICIES AND PROCEDURES HS001-999

D ITC NEW ITC DATE
rRO. NO. PRO. NO. PROCEDURE NAME OF ISSUE
9000 7 HS001 Safety Policy (Revision 1) 10/26/92
- HS002 Safety: Policy for International Operations 5/31/91
9010.21 (HS010 ) Employee Safety and Health Work Rules
9591.1 Contractor Safety and Health Rules
9010.1-.2 HS012 Chemical Hygiene Plan (Locator Reference) 1/16/91
- HS013 Health and Safety Procedure Variance 6/8/90
- HS018 Safety Councils (Revision 1) 1/14/92
- HS019 Injury and Iliness Prevention Program, (Revision 3) 5/15/92
9020.1 HS020 Accident Prevention Program: Reporting, Investigation, 11/13/91
and Review (Revision 3)

1020.2 HS021 Accident Prevention Program: Management Safety 1/14/92
Reviews (Revision 3)

9021.1 HS022 Accident Prevention Program: Review of New Proposals, 9/9/91
Projects, Operations, Construction, and Jobs by Health
and Safety

- HS040 Stop Work Authority 5/31/91

- HS041 Embryo-Fetus Protection Program 6/27/91
9030.1 HS050 Training Requirements

9540.1 Tailgate Safety Meetings
- HS052 Health and Safety Plans 7/8/91

9552 @ Hazard Communication Program

9300.1 HS080 Insurance Claims

9210.1 HS090 OSHA Regulatory Inspections

9220.1 HS091 Serious Injury and Fatality Reporting Requirements
1.2 HS092 Occupational Injury and Iliness Recordkeeping
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9410.1-.6 HS100 Medical Policies and Procedures 10/26/92

- HS101 Drug and Alcohol Testing (Revision 1) 11/12/91
9420.1 @ Management of Employee Exposure and Medical Records 10/26/92
9550.1 ( HS104 )  Employee Notification of Industrial Hygiene

Monitoring Results

9462 HS105 Occupational Injury/Iliness Procedures (Revision 1) 10/26/92
9464.1 <-/H@ First Aid Kits
9531.1 HS300 Confined Spaces, Industrial
9531.2 HS301 Confined Spaces, Marine
9531.3 HS302 Confined Spaces, Leaded Product

221 HS303 Hydroblasting
9632.2 HS304 Compressed Gas
9532.3 HS305 Pressurized Systems
9532.8 HS306 Handling Known Compressed Gas Cylinders
9532.9 Excavation and Trenching 6/8/90
9532.11 HS308 Scaffolding
9532.7 = .309 Underground Storage Tank Removal
9532.10 @ Hazardous Waste Operations at Uncontrolled Waste Sites
9532.5 HS311 Emergency Response Operations
9632.13 HS312 Hazardous Waste Operations at TSD Facilities
9532.6 HS313 TSD Facilities - Minimum Staffing Requirements
9571 HS314 Hot Work in Hazardo:xs Locations
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9533.1 \/’ESj_OQ Working in Hot Environments
9533.2 HS401 Cold Stress
9650 HS40 Hearing Conservation Program
9551.1 HS500 Handling of PCBs
9551.5 HS501 Handling of PCBs in the Laboratory
9551.7 HS502 PCB Containment and Spill Prevention Requirements for
Transport Vehicles
9551.9 HS503 Handling of Dioxin and Furan Contaminated Materials
9551.10 HS504 Handling of Dioxin in the Laboratory
a551.2 HS505 Handling of Inorganic Lead, Inorganic Lead Compounds, and
Organic Lead Soaps
9551.3 HS506 Handling of Inorganic Arsenic
9551.8 HS507 Handling of Dibromochloropropane (DBCP)
9551.6 HS508 Handling of Beryllium and Beryllium Contaminated Materials
9551.4 HS509 Handling, Removal and Disposal of Asbestos and Asbestos
Contaminated Materials
9551.12 HS510 Asbestos Work in Schools
9551.11 @ Handling of Benzene and Benzene Contaminated Materials
9532.12 HS512 Handling of Blood or Other Potentially Infectious 6/10/92
Material (Revision 2)
9621 HS513 Handling Radioactive Materials
9560 Personal Protective Equipment
51 Respiratory Protective brogram
9.1 Eye Protection - Prescription Safety Glasses
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9582.1-.2, 9612 ES_@ Motor Vehicle Operation: General Requirements (Revision 2) 05/14/92
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Maintenance (Revision 3)
9581 HS820 Forklift Operation
9562 HS821 Breathing Air Cylinder Trailer
9585 HS822 Mobil Crane Inspection
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UNDERGROUND/OVERHEAD UTILITY

CHECKLIST

Date

ject Name/Number

Location

Prepared By

Project Manager

This checklist must be completed for any intrusive subsurface work such as excavating or drilling. It records the fact that all
underground and overhead structures and utilities in the work area are identified and located. The Project Manager shall request
utility markouts before the start of field operations to allow the client and utility companies time to complete them. 1f complete
information is not available, a magnetometer survey shall be performed to locate obstacles prior to excavating or drilling.

Procedure

A diagram of the project arza depicting the proposed location of excavation or drilling sites must be attached to this form. The
diagram must clearly indicate the areas checked for underground structures/utilities, and overhead power lines. This form and
the diagram must be signed by the Project Manager, the IT Field Supervisor, and the client representative.

Checklist

Type of Structure

Present

Not
Present

Method of Markout

Electric Power Line

Natural Gas Line

;- «elephone Line

Water Line

Product Line

Steam Line

Sewer Line

Drain Line

Underground Tank

Overhead Power Line

Overhead Product Line

Septic Tank/Drain

Client Representative

Date

IT Project Manager

Date

IT Field Supervisor

Date
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TRENCH/EXCAVATION NOTIFICATION WORKSHEET

Project Number Project Name

Customer's Name:

Specific Jobsite Location:

Nearest Major Cross Street:

City: County:

Name and Title of Site Supervisor:

Starting Date: Estimated Completion Date:

High Voltage Lines in Proximity: YES NO How Near

Depth Range (ft): Width Range(ft): Length(£ft):
min max min max

Project Description:

Anticipated Soil Condition: Hard Compact Unstable Running

Ground Protection Method: Shoring Sloping
Trench Shield Alternate

ALL METHODS MUST MEET ACCEPTED ENGINEERING REQUIREMENTS.

PLANS MUST BE KEPT ON-SITE.

Describe Chemical Hazards at Site:

Subcontractor's Name:

Equipment to be Used:

Design Engineer: Project Supervisor:

Phone: ( )

Health & Safety Use Only
IT Permit Number: Date Issued: Expires:

Issued By:

CAL/OSHA Notification: Date: By:

DistrictOffice: Contact:

Form HS307.1
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Health and Safety Plan for the Bioremediation of petroleum contaminated soil at the LARC Parking
Area at Fort Story, Virginia Beach, VA.

The following individuals have read and approved the attached Health and Safety Plan.

TITLE:  IT Corporation, Project Manager
NAME: Tom Mathison
SIGNATURE:

TITLE: Corp of Engineers, Technical Manager
NAME: Jeff Hubbard
SIGNATURE:

TITLE: IRP Manager
NAME: Joan Vandervort
SIGNATURE:




INTRODUCTION

OSHA requires in 29 CFR 1910.120 a written safety and health program for employees involved in
operations where hazards or toxic chemicals may be involved. The purpose of the safety and health
program is to identify, evaluate, and control safety and heaith hazards, and to provide for emergency
response for hazardous operations. This written program shall incorporate the following:

1. ORGANIZATIONAL STRUCTURE 1

II. COMPREHENSIVE WORK PLAN . 4
III. SITE SPECIFIC SAFETY AND HEALTH PLAN 5
IV. SAFETY AND HEALTH TRAINING PROGRAM 15
V. MEDICAL SURVEILLANCE PROGRAM 16
VI. STANDARD OPERATING PROCEDURES FOR SAFETY AND HEALTH 18
APPENDICES

APPENDIX A  JOB RISK ANALYSIS
APPENDIX B PERSONAL PROTECTIVE EQUIPMENT (PPE)

APPENDIX C  MATERIAL SAFETY DATA SHEETS

This Safety and Health Program must be available for inspection at any time by: Fort Story Army
Base. ‘



SAFETY AND HEALTH PLAN

COMPANY NAME: SOLUTIONS ENVIRONMENTAL ASSOCIATES, INC.
ADDRESS 814-B GREENBRIER CIRCLE, CHESAPEAKE, VIRGINIA 23220
LOCATION OF SITE: FORT STORY, VIRGINIA BEACH, VIRGINIA

NOTE: The following safety and health plan has been designed to partially fulfill the requirements of
the OSHA standard for hazardous operations and emergency response, 29 CFR 1910.120, which
requires a safety and health program for employees involved in hazardous waste projects. The specific
application of the Plan is for bioremediation of petroleum contaminated soil at the LARC Parking
Area. As the plan is generic in nature, it must be adapted for each specific site. This plan is not
intended to take the place of 29 CFR 1910.120 or any other OSHA standards, which should be
carefully read and followed.

L ORGANIZATIONAL STRUCTURE

The purpose of the organizational structure is to establish a direct chain of command at the site and to
specify the overall responsibilities of supervisors and employees.

Albert C. Davis, Ir. (attached resume)
Title: General Site Supervisor
Responsibilities: Duties include the supervision of all site activities. He is also responsible for the

overall performance and compliance with applicable regulations and procedural guidelines as specified
in this Safety and Health plan. He will be responsible for the performance of all personnel at the site.

Training

40 hour OSHA Training
Supervisor Training



Claude Thompson (attached resume)
Title: Health and Safety Manager

Responsibilities: He shall have responsibility and authority to develop and implement the Site
Safety and Health Plan and verify compliance. The Health and Safety Manager is responsible for
coordinating and supervising technical and field activities at the site. He will document all work
progress and will be responsible for supervising technical and field activities at the site. He
willdocumnent all work progress and will be responsible for execution of the work plan and completion
of the Project Logbook. This individual is responsible for controlling access to the site, and ensuring
that all work activities are carried out in accordance with the Safety and Health Plan. Duties include
the conduction of air monitoring with direct reading instrumentation on-site entry to determine
potential hazards. All readings shall be recorded in the Project Logbook. He will be responsible for
calibration of all air monitoring equipment. He shall also be responsible for performing a daily check
of fire extinguishers, rescue equipment, etc, and so noting in the Project Logbook.

Training

40 hour OSHA Training
Supervisor Training



04[55119 c. Q)auii, g'z., PE.

Education
BAS. ,dmsaﬁanicaf Engbzszung, Louisiana State (Untoeuity, 1970

Licenses / dl/tsm.gt:uf;{hi

Registered Professional Engineer in:
Vinginia Nowth Canolina ~ Mawland
Defoaware  South Cavolina Pennsylvania
Nebraska ‘
Memben, National Socisty of Professional Engineerns
Member, HAmenican Socisty of Mechanical Engineens
Member, Hazardous Materials Control Research Tnatitute

K. eLeovant Experience

Preaident and ownen of Davis Enginezning HAssociates, PL., kbas
ousr 20 yeats expenience in the engineening profession and is a Registened
Professional Engineen in seven states. Extensive industrial and
environmental expenience in both the govennment and private sectons.
Onoolsed in design and implementation of numerous projects including Naval
MNuelear powen systems, chemical proceas plant design and eonstuction,
matevial handling systems, industrial plant wenovation and construction, as
well as design and  equlatoy assistancs fora numbex of hazardous
matenial storage and processing plants. Onoolved in the design and
wetuofitting of pollution control systems, solvent weayeling systems, industvial
wastewaten trzatment systems, and biological inoaulation system.



Claude c/? . g/zom,/uon, PE.

Education

BS. US. Coast Guard HAeademy

Massachusetts Onstitute of Technology, Naval Enginezring
Oklakoma State Univensity, Chemical Engineering

dl/(un.gs'uéiéi

Member, Socicty of Naval Hrchitects and Marine Engineening
Member, Socicty of Sigma Xi

Memben, Memben, Propellen Cluls of Nowfolk

Membzr, Hampton Roads Foreign Commenee Clubs

c/? eleoant gx'hs'r.izncz

Captain of the port as a Coast Guard officer. Extensive knowledge of
constction codes, matine transpodtation requlations, code making
owganizations, and government agencies ot the Fedenal, State and local leels.
Expenienced in emengency nesponss to manine incidents involuing pollution and
supply bazards. Sewoed as Project Managen for the conce stual design of a
15-million-ton-per-year coal tevminal project focated in Portamouth, Va. This -
included analyzing matine opeations of the teminal; conceptual layout of wadl
lines; and coondination with alf nequlatory agencics; as well as evaluation of
environmental problems. During the last 2 years, has developed a network of
contasts, was instwmental in the initial punauit of information, and escanch
welated to bionemediation and carbon filten nemediation. Collabonates with
group for bids, new projects and new technical eview.




IL. COMPREHENSIVE WORK PLAN

The purpose of the comprehensive work plan is to address the tasks and objectives of the site
operations and the logistics and resources required to reach those tasks and objectives.

A. Anticipated normal operating procedures and clean-up activities (see Site Specific Safety and
Health Plan)

B. Work tasks, objectives and methods for aécomplishing those tasks and objectives (see Site Specific
Safety and Heath Plan)

C. Personnel requirements (see Site Specific Safety and Health Plan)
D. Implementation of training

Solutions Environmental Associates, Inc. is responsible for implementation of training. For more
information, see Section IV., Safety and Health Training.

E. Implementation of informational programs

Solutions Environmental Associates, Inc. shall inform it’s employees and subcontractors of the nature,
level and degree of exposure, and safety hazards associated with the field operations. This shall be
documented by a memo or sign-off sheet which is signed both by an representative of Solutions
Environmental Associates, Inc. and the supervisor responsible for on-site operations of the
subcontractor(s). (See page 14)

F. Implementation of the medical surveillance program

Solutions Environmental Associates, Inc. is responsible for implementing the medical surveillance
program. For more information, see Section V., Medical Surveillance Program.



SITE - SPECIFIC SAFETY AND HEALTH PLAN

This Site Safety and Health Plan will be submitted to Joan Vandervort, IRP Manager, Fort Story Army
Base, prior to the job, and shall be kept on site at all times.

A. SITE DESCRIPTION

DATE (APP. DURATION):  April 15, 1993 (45 days)
LOCATION: LARC Parking Area, Fort Story, Virginia Beach, VA
HAZARDS: Potential volatile compounds from petroleum products.
AREA AFFECTED: Surrounding area of LARC Parking Area
SURROUNDING POPULATION: Military personnel
TOPOGRAPHY: Moderately Flat

ACCESS: No obstacles

PREVAILING WIND DIRECTION: To be determined on-site prior to work proceeding



B. PROJECT OBJECTIVES\WORK PROCEDURES

The Site Supervisor, Al Davis, or his designated representative will oversee all field operations to
ensure strict compliance to the Site Safety Plan. '

1. GENERAL

Approximately (16,000) sixteen thousand yds® of petroleum contaminated soil will be bioremediated on
site.

2. SAFETY OVERVIEW

The primary hazard of this operation may be the possible volatilization of the petroleum
contamination. The type of petroleum contamination appears to be motor oil and diesel oil. The
bioremediation will mobilize, recover and consume the material. The is no evidence that benzene
would be produced during the operation, however, a FID will be used to monitor volatiles.

3. OPERATIONS PLAN
A. Work Plan
A total of five personnel will conduct the site work for the bioremediation activities.

The operation will be conducted, on the site location that has been described as the LARC Parking
Area.

The area will have initial work that will entail digging several test pits, to get an initial soil profile,
and to identify the "heaviest" contaminated areas. Several wells will be installed, with at least one
well located in the center of the area to use as the groundwater recovery well/wells. Geological work
will be done to determine the area of influence and the proper location of the recovery well/wells.
Pump tests will be performed to determine the pumping rate that will have to be maintained to produce
hydraulic isolation.

The site work will commence after all the preliminary work has been completec. A random grid will
be created by marking the fence and identifying the grid markings on the area. The random samples
will be selected, and sent to the lab. The soil will be handled by a backhoe and bulldozer to expose
any areas that are particularly high in contamination. This soil will be brought to the surface to better
physically handle and inoculate the soil. The general operations of the site work will include the
physical handling of the soil by use of a backhoe and bulldozer, spraying of the inoculation,
recirculating the inoculated groundwater, separating the petroleum phased material from the
groundwater and reapplying the inoculated groundwater.

The water will need pH adjustment, nutrient addition and aeration during the operation. The
chemicals for pH adjustment will include Ammonium Hydroxide, and or HCL, depending on the ph
adjustment requirements. The handling of these materials will be done by trained personnel with
proper protective clothing. The MSDS information is included. The storage of the chemicals will be



according to proper storage recommendations on the MSDS. The nutrients that will be used on the site
will be mixed by the company that will spray the nutrients. The equipment that will be used for
spraying the nutrients will be equipment that is commonly used for this type of application of
chemicals. The chemical constituents of the nutrients are ammonia and phosphate. The MSDS for
these constituents are also included.

During the process, there will be petroleum products that will be recovered, as mentioned before.
Due to the apparent nature of the contamination, it is expected that this material will not be flammable
in nature. The "oil" will be separated from the groundwater, and disposed of by an oil recycling
company. The material will be stored according to proper storage requirements based on the
flammability of the material.

All electrical equipment will be installed according to code with all safety requirements (i.e.
grounding, proper protection of electrical connections, properly rated wiring and extension cords where
needed) installed and maintained according to OSHA requirements.

B. Personal Protective Equipment

The project manager will ensure that all personnel are properly protected for all project activities.
Protective clothing will be used when pH adjustment is being done on the site. The protective

clothing will be level C.

The Health and Safety Manager will be in level "C" while supervising the pH adjustment activities, in
case of an emergency. In the event the Health and Safety Manager is required to enter the hot zone, he
will be properly equipped to respond.

All hand tools will be of spark proof alloy construction. All electrical devices are UL approved.

C. On-site Control

Claude Thompson, the Health and Safety Manager or his designated representative has been named to
coordinate safety and health, access control, and security on site.

The on-site Con mand Posts have been established at the site trailer.

The staging area has been established at the entrance to the work area.

While recognizing that wind directions will vary, the prevailing wind direction is to be determined at
the site which will shall be taken into consideration in the planning of evacuation routes, spill control,
etc.

Parking will be at designated locations.

A first aid kit is located at the command post.

The nearest medical facility is Virginia Beach General Hospital which is located approximately 5 miles



from the site on First Colonial Road.

Local ambulance service is available at the telephone number listed on the emergency telephone list
which will be posted at the telephone in the command post.

Emergency telephone numbers are also posted at the entrance t0 the site and are accessible through a
government telephone only. -

All site employees of Solutions Environmental Associates, Inc. have been trained in Emergency
Response. (see I-2, below)

D. SITE MAP

The site supervisor, Albert Davis, will be responsible for preparing a Site Map which will indicate the
locations of the following items. Symbols or numbers may be used to indicate locations. The locations
of some itemns, such as the staging area, will be determined after consultation with Ms. Joan
Vandervort, IRP Manager, from Fort Story.

. Command Post

. Location of telephone and posted telephone numbers
. Fire extinguishers

. Site orientation (north)

Work Zone

. Barricade locations

. Staging area

. Spill containment equipment

9. Personal protective equipment

10. First aid kit

11. Rescue equipment

12. Power, utility and sewer lines (differentiating overhead power lines)

00NNk W

E. RISK ANALYSIS

A safety and health risk or hazard analysis shall be performed for each site task and operation, as it is
not possible to foresee every site task and operation for the site. (See Appendix A) NOTE: All
employee training, medical examinations, and licenses, etc. MUST be obtained prior to starting work at
the site. -

F. EMERGENCY PROCEDURES

The following standard emergency procedures will be used by on site personnel. The Site Safety
Officer shall be notified of any on site emergencies and be responsible for ensuring that the
appropriate procedures are followed. All on site employees are responsible for reporting to the
Command Post in the event of an emergency, unless the Command Post becomes involved in the
emergency, in which case all personnel shall report to Alternate Command Post (see site map). The
Health and Safety Manager shall contact Ms. Vandervort who shall enter the site, and they shall



specifically designate an on site employee to inform Fort Story of any situations.

The following emergency procedures shall be discussed daily at Safety Meetings held in the site
trailer, and so noted in the Project Logbook. In tailoring these procedures to an individual site, the
topography, layout, weather, wind direction, availability of fire, ambulance, and other authorities, and
existing disaster and fire plans, shall be considered.

1. Personnel Injury in the Bioremediation Area: Upon notification of an injury in the bioremediation
area, the external alarm will be pulled and the emergency number 911, will be dialed. The designated
emergency signal aerosol hom one 3 second blast will be sounded. All site personnel shall assemble at
the command post, with the Health and Safety Manager, Claude Thompson, assuming control at the
location of injury. If the Health and Safety Manager is not available, the next-in-command will assurne
his responsibilities. The Health and Safety Manager, who shall be certified in First Aid/CPR, shall
survey the situation to determine what action should be taken next.

Hand signals, such as clutching the throat to indicate severe breathing restrictions, will be utilized as
visual indicators in the event of operational complications.

The Health and Safety Manager will remain with the victim and the next-in-command shall telephone
for emergency ambulance services as is listed on the emergency telephone list. The victim shall only
be moved by site personnel if, in the opinion of the Health and Safety Manager, he is in greater risk
for further injury than might be caused by not being moved.

2. Fire/Explosion: Upon notification of a fire/explosion or medical emergency in the bioremediation
area, the Health and Safety Manager, Claude Thompson, will activate the emergency fire alarm and
dial 911. In addition, the emergency aerosol hom will be sounded with four 3 second blasts. If the
command post area is involved in the fire/explosion, personnel will assemble at the alternate location.
If the Health and Safety Manager is not available, the next-in-command will assume his
responsibilities. '

3. Observance of Unanticipated Hazardous Materials: In the event unanticipated hazardous materials or
conditions are observed, or symptoms of eye, nose, or throat irritation, or other distress are
experienced by on site personnel, the first step shall be to contact the Health and Safety Manager. He
shall determine if immediate medical attention is required. Personnel should also be iware of the
possibility of heat stress on very hot days, and should protect themselves by drinking adequate
amounts of liquids, and seeking a cooler location if lightheadedness, dizziness, nausea, accelerated
heart rate, or other symptoms of heat stress occur.



4. Personal Protective Equipment Failure: If any site worker experiences a failure or alteration of
protective equipment, he shall immediately leave any Work Zone which present a hazard, informing
co-workers of his actions if applicable. The Health and Safety Manager shall be contacted and re-entry
into the Work Zone shall not be permitted until the equipment has been repaired or replaced.

5. Other Equipment Failure: If any other equipment on site fails to operate properly, the Health and
Safety Manager shall be notified and they shall determine the effect of this failure on continuing
operations at the site. If the failure affects the safety of personnel or prevents completion of work
tasks, all personnel shall leave the Work Zone until the situation is evaluated and appropriate actions
taken.

6. Emergency Escape/Access Routes: The following emergency escape routes are designated for use in
those situations where egress from the Work Zone cannot occur through normal routes. The alternate
escape route will be through the parking area at the rear of the maintenance building. (See site map).

In all situations when an on site emergency results in evacuation of personnel from the Work Zone,
personnel shall not re-enter until:

a. The conditions causing the emergency have been corrected.

b. The hazards have been re-assessed.

c. The Site Safety and Health Plan has been reviewed.

d. Site Personnel have been briefed on any changes in the Site Safety and Health Plan.

G. PERSONAL AND ENVIRONMENTAL MONITORING

The following environmental monitoring instruments shall be used on site continuously during the
repackaging procedures.

FID Detector

The Health and Safety Manager shall conduct air monitoring with direct reading instrumentation on
initial entry to determine VOA concentrations. Readings shall be taken in the operating area, at the
nearest point to the zctive site work. These readings shall be repeated on a daily basis during site
work, and recorded i1 the Project Logbook. Monitoring shall be continuous while repackaging is
on-going. All values shall be reported to Ms. Vandervort, IRP Manager, Fort Story.

Direct-reading instrumentation shall be calibrated by the Health and Safety manager before and after -
use according to the manufacturer’s instructions, and so noted in the Project Logbook.

H. EMPLOYEE TRAINING

1. Employees of Solutions Environmental Associates, Inc. working on bioremediation at Fort Story
will receive a minimum of 40 hours off-site training, and a minimum of 3 days of supervised field
experience, including emergency response training. Supervisors will receive an additional 8 hours of
training on safety and health program management. (See Section I, Organizational Structure).



2. Training certificates are current and copies are attached hereto and will be available on site for
inspection in the Project Logbook.

3. See Section IV, Safety and Health Training Program, for more information.
I. DECONTAMINATION

Extensive decontamination procedures are not expected to be necessary. If a spill or splash of a
low-hazard material results in contact with the skin, the person should immediately shower or rinse the
liquid off the skin using water available at the site, as shown on the site map, and thoroughly shower
as soon as reasonably possible thereafter. If the liquid contacts a disposable garment, it should be
immediately removed and replaced with a clean suit. Clothing which is contaminated with unknown
chemicals shall be disposed of on-site in appropriate containers.

If a spill or splash of a more hazardous material results in skin contact, the person should immediately
proceed to a safety shower and thoroughly shower, removing the clothes, then seek medical attention if
necessary.

Eye contact shall be minimized by the use of chemical full face respirators where necessary. In the
event eye contact does occur, the eye(s) shall be thoroughly rinsed for at least 15 minutes with an
emergency eye wash solution located on site. Following rinsing, medical attention shall be sought.
(Location of eye wash station shall be noted on Site Map.)

At the end of each day, all disposable PPE will be renzoved and placed into a drum for subsequent
disposal. '

All contaminated tools and equipment will be manually wiped clean avoiding solvents and water. The
contaminated rags will be placed with the disposable PPE for future disposal.

J. ON SITE EQUIPMENT
The following is a list of equipment which will be available at all the site at all times.

Quantity
Provided Description and minimum quantities

fire extinguishers, A:B:C dry powder type, (adequate to provide proper coverage, see section VI, A-2
below)
first aid kits, (1, industrial type 1, burn kit)

Personal protective equipment

- Full face air purifying respirator model replacement cartridges, (1 per reap. per day, min)
hard hats, (1 for each site employee, min)

safety glasses, (1 set for each site employee, min)

chemical splash goggles, (1 set for each employee, min)



IV. SAFETY AND HEALTH TRAINING PROGRAM

All employees and their supervisors shall have received training before they are permitted to engage in
bioremediation operations, and they shall have received annual review training.

1. Elements to be covered at the site shall include:

a. Names of personnel and alternates responsible for site safety and health,

b. Safety, health and other hazards present on the site,

c. Use of personal protective equipment (PPE),

d. Work practices to minimize risks from hazards,

e. Medical surveillance requirements, including recognition of signs and symptoms of overexposure,
f. Site safety and health plan.

2. General site workers shall receive a minimum of 40 hours of off site instruction, and a minimum of
3 days actual field: experience under the direct supervision of a trained, experienced supervisor.
(Workers on site only occasionally for a specific, limited task shall receive a minimum of 24 hours of
off site instruction, and 1 day actual field experience under the direct supervision of a trained,
experienced supervisor.) In addition to the initial training supervisors shall received at least 8 hours of
specialized training on such topics as the employer’s safety and health training program, personal
protective equipment program, spill containment program, and health hazard monitoring procedure and
techniques. All personnel shall receive an annual 8 hour refresher course.

3. Training certificates shall be current, and copies are attached hereto, and shall also be available on
site, for inspection, in the project logbook.

4. Employees shall also receive training in the use of fire extinguishers (including hands on
experience), confined space entry procedures including emergency extraction procedures, respirator
protection, hot work permits, sloping/shoring, and emergency procedures. Such training need not be
separately provided if inclusion in the 40 hour training course can be verified.

5. An adequate number of employees shall be certified in first aid/CPR_so that there will always be at
least one person so trained on site at all times that operations are conducted.



V. MEDICAL SURVEILLANCE PROGRAM (AS PER REQUIREMENTS OF OSHA)

The objectives of a medical surveillance program are as follows:

a. to establish a baseline physical examination status of health to which future medical changes
can be compared,

b. to identify and analyze illness or conditions that may be aggravated by exposure (0 hazardous
materials, physical stresses, job activities, or combinations of the above,

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

Medical surveillance is required by OSHA for all employees (a) who are or may be exposed to
hazardous materials at or above the Permissible Exposure Limits (PEL) enforced by OSHA, (b) who
are injured due to overexposure to hazardous substances, and (c) who may be assigned the use of a
respirator. Medical examinations must be provided prior to assignment and at least annually thereafter,
or as soon as possible upon notification by an employee that injury has occurred, and upon terrnination
if < 6 months has elapsed since last examination.

Therefore, prior to work operations, all employees of Solutions Environmental Associates, Inc. shall
have successfully completed a preplacement or annual update medical examination with special
emphasis on symptoms related to the handling of hazardous substance and to fitness for duty
(including the ability to wear any required PPE under work site conditions), including a complete
medical and occupational history, physical examination, pulmonary function testing, and any other tests
the physician deems appropriate.

All medical examinations and procedures shall be performed by or under the supervision of a licensed
physician, without cost to the employee, at a reasonable time and place.

The examining physician shall be provided with the following:
a. description of th: employee’s duties as they relate the potential exposures,
b. anticipated exposure levels,
c. description of the personal protective equipment to be used,

d. information from previous medical examinations which may be pertinent.



Each employee shall be provided with a copy of a written opinion from the examining physician
containing the following:

a. results of the medical examination and tests,

b. physician’s opinion as to whether the employee has any detected medical condition that
would place the employee at increased health risk, given the anticipated exposures at the subject site,

c. physician’s recommended limitations, if any, concerning the employees’s assigned work, and

d. statemnent that the employee has been informed by the physician of the results of the medical
examination and any medical conditions that require further examination or treatment.

Copies of the physician’s opinions as to the fitness for duty of employees is kept on file at Solutions’
office and shall be submitted to Ms. Vandervort, IRP Manager, Fort Story upon request. The
physician’s opinions shall not reveal any specific diagnoses or findings.



VI. STANDARD OPERATION PROCEDURES FOR SAFETY AND HEALTH

A. Potential Safety Hazards at Site

1. Equipment failure: All equipment shall be inspected and tested before use. All equipment shall be
maintained in accordance with manufacturer’s specifications. Malfunctioning equipment shall be tagged
and locked out until repairs can be made.

2. Fire: Open fires, tobacco smoking, and any other uncontrolled ignition sources are prohibited on
site. As appropriate, equipment shall have spark arresters, and nonsparking tools will be used. An
A:B:C: (dry powder) fire extinguisher shall be located on each piece of equipment. The equivalent of
at least 2A fire extinguishing capacity shall be provided for each 1500 square feet, with a maximum
travel distance of 50 feet to each fire extinguisher. Location of the fire extinguishers shall be indicated
on the Site Map. The Health and Safety Manager shall make a daily check of the presence and the
condition of each fire extinguisher, and so note in the Project Logbook. Electrical equipment shall be
rated for Class I flammable atmospheres. Location of nearest 24-hour telephone, and telephone
numbers for fire/police shall be posted at the Command Post on a waterproof display board or other
manner which protects from weathering.

3. Slips. trips and falls: Attempts shall be made to minimize the potential by providing clear footing
and adequate illumination. A minimum illumination of 5 - 30 footcandles based on activities will be
provided.

4. Skin or eye contact with chemicals: Use of appropriate impermeable gloves and coveralls, and
splash-protective goggles or other protective equipment as needed.

5. Inhalation of organic vapors: Use of direct-reading instrumentation to determine airborne
concentrations, periodic personnel monitoring where indicated. Use of appropriate respiratory
protection if vapor concentrations exceed PEL or TLV levels.

6. Chemical spill: Appropriate spill absorbent materials for cleaning up a small to moderate spills shall
be available on site.

7. Personal injury: An adequate number of ernployees shall be certified in first aid/CPR so that there
will always be at least one person so trained on site at all times that operations are conducted.

8. Backup safety equipment (personal protective equipment, rescue equipment, etc.) must be available
and in good operating conditions at all times that operations are conducted.



9. All cylinders of compressed gas must be adequately chained or secured 1o a cart at all times.

B. Personal Protective Equipment

The physician conducting the pre-employment physical exam shall be informed of the level of personal
protective equipment, and shall certify that site workers are capable of performing job tasks while
using the personal protective equipment. Employees who may be required to wear respirators shall be
fit tested prior to use.

C. General Safe Work Practices
1. Daily Safety Meeting

There will be a daily Safety Meeting, to be attended by all site employees and Ms Vandervort, IRP
Manager, Fort Story. Brief minutes shall be noted in the Project Logbook. The initial Safety Meeting
(held prior to any work operations) on site will focus on location of power lines, sewers, buildings,
buried utilities including water, electric, gas, sewer, elc., overhead utilities, or other relevant
information as needed. The Site Map will be explained to all personnel.

2. Eating, Drinking and Smoking

Eating, drinking, chewing gum or tobacco or application of cosmetics is prohibited with the Work
Zone. Smoking will not be allowed anywhere on site.

3. Equipment Grounding

As appropriate, equipment shall be bonded and grounded. Non-sparking tools shall be used. Flammable
liquids shall not be transferred without bonding and grounding.

D. Stop Work Orders

In the event work is perforried contrary to the provisions of the specification

and/or approved work plans or to the conditions of any applicable permit or certificate, or if, upon
inspection, it is determined that continuation of authorized work is likely to endanger any person or
public and/or private property, then the work shall be stopped by notice in writing served by Ms.
Vandervort, IRP Manager, Fort Story or another authorized representative.



E. Recordkeeping

Recordkeeping shall be consistent with all applicable OSHA regulations. The
following records shall be maintained by the Site Safety Officer, with copies forwarded to Ms.
Vandervort, IRP Manager, Fort Story as requested:

1. safety inspection reports

2. personnel monitoring results

3. incident reports

4. OSHA logs

5. visitors, their affiliation and purpose

6. relevant telephone conversations

7. sampling activities

8. chain-of-custody forms

9. work progress

10. daily work activities and condition

11. disciplinary actions related to health, safety, or environmental conditions
12. employee training records ~

13. employee medical examination reports

14. employee respirator fit testing results

15. manifests, transportation plans, etc., for transport of wastes off site



chemical splash goggles, (1 set for each employee, min)
Manuals will be on the site for all instrumentation apd equipment.

All site personnel will read the Safety and Health Plan and be familiar with its provisions prior to
starting work at the site.

TITLE:  SITE SUPERVIS OR

NAME: T C. DAY ) {
SIGNATURE: : «

N

TITLE: HEALTH AND SAFETY MANAGER
NAME: CLAUDE THOMW
SIGNATURE: __ (¢4 W




APPENDIX A- JOB RISK ANALYSIS



JOB RISK ANALYSIS

Job Task Potential Hazard Controls

Site Preparation

Bioremediation Activities | Exposure to Caustic/Acid for pH Mimimization of exposure
Adjustment

Closeout of Site Work




APPENDIX B- PERSONAL PROTECTIVE EQUIPMENT



PERSONAL PROTECTIVE EQUIPMENT

Level C Protective Clothing

- Air Purifying Full Face respirator

Chemical resistant clothing can include one piece or two piece suit (i.e. chemical resistant overalls)

Chemical resistant outer gloves

Safety shoes (steel toe), with boot covers

- Hard hat



APPENDIX C- MATERIAL SAFETY DATA SHEETS
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ZZAMMONIUM HYDROXIDEXZR
EEAMMONIUM HYDROXIDERX
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MATERIAL SAFETY DATA SBHEET

FISBHER SCIENTIFIC EMERGENCY NUMBER: (201) 796-710C
CHEMICAL DIVISION CHEMTREC ASBISTANCE: (800) %2%-9300
1 REAGENT LANE

FAIR LAWN NJ 07%10

(201) 796-7100

THIS INFORMATION IS BELIEVED TO BEK ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILASBLE TO US, HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHMER WARRANTY, EXPRESS GR IMPLIED. WITH RESPECT TO
SUCH INFORMATION, AND WK ASSUME NO LIABILITY RESULTING FROM ITS UBE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DEKTERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PAARTICULAR PURPOSKS.

SUBSTANCE IDENTIFICATION

CAS-NUMBER 1336-21-6
BUBSTANCE: EXAMMONIUM HYDROXIDERER

TRADE NAMES/SYNONYMS: -
AMMONIA AGUEDUS, AMMONIA 8§ OLUTION, AQUA AMMONIA,
AMMONIUM Hvoloxibt CONMTICOMI), AMMONIA WATER, ®T5C +935280, UN 2672; A-669,
A-GESC, A-889-8X;, A-869-8; A-887; A-B1R; A-%78; HSENO, ACCO1R60

CHEMICAL FAMILY: T
INORGANIC BASK

MOLECULAR FORMULA: N=-H®=0O=H
MOLECULAR WEIGHT: 38, 08
CERCLA RATINGS (SCALE 0~3): HEALTH=3 FIREzl REACTIVITY=0 PERSISTENCE:D
NFPA RATINGS (SCALE D-%):: MEALTHz3 FIREal - REACTIVITY=D
I XA X YT Y P PR YRR YT TR TR YRR Y P Y LT LR R R Rk Sl el il ol el dl o ddid
COMPONENTS AND CORTAMINANTS'

COMPONENT: AMMONIA : ) PERCENT: 28-30
COMPONENT: WATER - : PERCENT: 70-72
~THER CONTAMINANTS: NONK

'OBURE LIMITS:
~4MONIA, ANMYDROUS:

38 FPPM (27 MG/M3) OSHA' STEL

285 PPM (18 MG/M3) ACGTM TWA; I8 PPM.C27 MO/M3) ACGIH BTEL

50 PPM (35 MG/M3) NIOSNM REC NDED 8 MINUTE CEILING

500 POUNDS "SARA SECTION 302 THR!.HOLd'PLﬂNNING QUANTITY

100 POUNDS BARA SECTION 30% REPORTABLE GUANTITY

100 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY

SUBJECT TO .‘l. .lcfxo“"lz’.ﬂ“UﬂL TOXIC CHKHIOQL RELEASE REPORTING

AMMONIUM HYDROXIDE
1000 POUNDS clICLh IIOTIOH 103 REPORTASBLE QUANTITY

T T E YIS Y Y Y L T Y R PR PR RSN LYY L R Y L N e Rl i d b i dhoiddh e

PHYSICAL DATA
DESCRIPTION: COLORLESS LIAUID WITH A SMNARP, PU”FINT ODOR,
BOILING POINT: 97 F-(’.'C’»KQP?RON)i w,”‘LTZN‘*fétNT- =107 F (-77 ©)
SPECIFIC GRAVITY: 0,90 CAPPROX) VAPOR PRESSBURE: 115 MMMG s 20 C
PHs 11.6 9 1IN SBOLN 'OLU‘!LITY IN VATER: SOLUBLE ODOR THREBHOLD: 50 PPM
VAPOR DENSITY: 1.2

FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD: :
SLIGHT FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAMK,

UPPER EXPLOSIVE LIMIT: 27X [NMN3) LOWVER EXPLOSIVE LIMIT: 16% (NHI)
AUTOIGCNITION TEMP,.: 120% F {881 C) (NM3)
FIREFIGHMTING MEDIA:

DRY CHEMICAL, CARBON DIOXIDK. HALON. WATER SPRAY OR STANDARD FOAM
(1987 EMERGCENCY RESFPONSE CUIDIBOOK, DOT P 5800, %),

- . w W @ 0 9 o ¢ a o~ »gﬂ@




PAGE: 2
DATE: 03715790 ACCT: 0% 73%%-01
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TOR LARGER FIRKS, USE WATER SPRAY, FOGC OR STANDARD FOAM
(1987 EMERGENOY Rt.’oﬂ.‘ GUZD!IOOK. DOT P 5800, %),

FIREFICHTING: -

*“VE CONTAINERS FROM FIRE ARKA IF FPOSSISLE, COOL CONTAINERS EXPOSED TO FLAMES
-H WATER FROM SIDKE UNTIL WELL AFTER FIRE IS OUT, SBTAY AWAY FROM GTORAGE' TANK
® (1987 EMERCENCY RESPONSE GUXDEBOOK, DOT P E800.%, GUIDE PAGE 80).

EXTINGUISH USING AGENT INDICATED. USK PFLOODINC AMOUNTE OF WATER AS A FOG FROM
AS FAR A DIBTANCK AS POBSIBLE, USKE WATER SPRAY TO ABBORE CORROSIVE VAPORS,
AVOID BREATHING CORROSIVE VAPOARS,; KEEP UPWIND,

TRANSPORTATION DATA

DEPARTMENT OF TRANSPORTATION MAZARD CLASSIFICATION %SCFR172,101,
CORROSIVE MATERIAL

DIP::TNENT or TRIN.PORTITION LABELING REQUIREMENTS %+SCFR172.101 AND BUBPART E;
CORROSIVE

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: %+SCFR173.2%5
EXCEFTIONS: “+9SCPFR1T3, %%

TOXICXITY

AMMONIUM HYDROXIDE:

IRRITATION DATA: 7850 UG IYIbRG.IIT SEVERE; *% UG EZYE-RABBIT SEVERE,
1 MG/30 SEQONDS RINSED KEVE-RABEIT SEVER

TOXICITY DATAL 5000 PPM INHALATION=MUMAN LCLO; %08 PPM INHALATION-HUMAN
TCLO; *3 MG/KG ORAL«MUMAN LDLO, 3IB0 MG/XG AL-RAT LDSD, 7S50 MG/KG
ORAL -CAT LDLOh 180 MG/KG .U.CU‘IHIOU.ONOUOI LDLO; ROD MG/KG
SURCUTANEQUS: RABEBIT LDLO, 20 MB/KG I“TIQVENOU'ORQIIIT LDLO,;
MUTAGENIC DATA C(RTECE).

CARCINOGEN STATUS: - NONK, -

LOCAL EFFECTS: CORROSIVE- . INMALATION, -K!N. EVES., INGESTION,

ACUTE TOXICITY LEVEL: TOXIO BY INGESTION

TARGET EFFECTE:  NO DATA AVAILABLE.

AT INCREASED RISK FROM'EXPOSBURE: PERSONS WITH CORNEAL DISEASE OR GLAUCOMA,
OR CHRONIC RESPIRATORY - DI.IQ.‘. .

4

HEALTH EFFECTS AND FIRST AXD

INMALATION: P
AMMONIUM HYDROXIDEK: T
CARROSIVE. 500 PPM (NM3) IMMEDIATELY DANGEROUS TO LIFE OR HEALTH,

SUTE EXPOSURE. CONCENTRATIONS OF 5 FPM OF AMMONIA VAPOR MAY CAUSE MILD
IRRITATION; 5+80 PPM: MAY CAUBK NASAL DRYNESS, OLFACTORY FATIGUE., AND
MODERATE :XRRITATION S AMD 180 PPM MAY CAUBE:LARYNGEAL SPASM, EXPOSURE
TO 500 PPM - FOR 30 ~MAY' CAUBE CYCLIC ' MYPERPNEA, INCREASED ELOOD
PRESSURK “AND PULBE RATE. AND UPPER RESPIRATORY TRACT IRRITATION, SOMETIMES

PERSISTING FOR 2% MOURS. 7700 PFPM MAY CAUSKE IMMEDIATE TRRITATION,

1500-10, 006" ='n MAY- aumm.ﬂnu. CONVULBIVE OOUGHING. CHEST PAIN,
RESBFPIRATORY *nwm SPUTUM., RAPIO. ASPHYXIA, AND DELAYED

PUL MONARY { mm WHEOM Ay BE-FATAL, OTHER: EFFECTS M27—INCLUDK SWELLING

OF THE: L:r.. llﬂ-. RANNY Mf..«%‘uuvnnoﬂ. ;uauua.
YOMITING.,: PHARYNGETIS, . TRADMERY _AND DIFFICULTY

-P:Axxus T2PROMNBR g MIA OR anmxxut:on DUE TO
Q- T M A AR 5 RESIDUAL EFFECTS! FROM
nquum cPROBUOTIVE ‘COUGN., DECREASKD .
ATRWAY  DYBFUNS T X ON/ - ul.vton.an ‘DIBEASE, .

- EIPNYBENA - AND - ANXIETY  NEUROBES,
couennllfm,nna“ nuuarzou OF EXPOSURKE,
:-\.cumazmnuntmv AND ULOCEKRATIVE
llﬁnnx I.'< STROXNTESTINAL °

v annn-rxoh. .

R it tim:u‘rn.v I BREATHING
ARTIFER amnuxw:mmuxn ATRUAY AND. 8L OCD
EBTER- huxr "AVAILABSLE, KEEP AFFECTED. PERBON WARM AND
FOMATIOALLY AND- SUPPORTIVREY, ADMINIBTRATION: OF “OXYGEN
.iv*mn tmmm OKT ‘MEDXICAL ATTENTION:

PN R U

SKIN CONTACT:!
AMMONI UM mnmn: : -
CORROSIVE, T
ACUTE zaoo.\nt- vnoi.‘fw euuu mn :nﬂhvxou DIRECT CONTACT WITH THE
LIQUID OX': MIGM - vurommmnnxm £>30; 006 PPM AMMONIA) MAY CAUSE BEVERE
-4 NG5 ;: SEVERK-BURNGAND VESICULATION, . AND POSSIBLY
PROUNIEM - BTYAINSE,  THR: ARKAS: AREZSOFY, - GELATINOUS, AND NECROTIC,
i . TTBOUR - X CMRY 8K DREP, - TE'BURNS - ARE EXTENSIVE, DEATM
MAY - CCCUNRL RARELY; - A LVAPORSE WAY CAUSE URTICARIA,
CMRONIC tmzm-m “DIEPEND -ON THE CONCENTRATION AND DURATION OF
EXPOSURK. REPEATED- ummu CONTACT “MAY CAUSK DERMATITIS OR EFFECTS
SIMILAR TO ACUTK: tmt.
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ALKALINE COAROSIVES

ACUTE EXPOSURE- DIRECT CONTACT MAY CAUSE SEVERE PAIN, BURNS AND POSSIBLY

BROWNISH STAINS., THE CORRODED

ARENS NAY BE SOFT., GELATINOUS AND NECROTIC

AND THE TISSUE DESTRUCTION MAY BE DEEP,
CHRONIC EXPOSURE- EFFECTS DEPEND ON THE OONOINTRITION AND DURATION OF
EXPOSURK, REPEATED OR PROLONGED CONTGO‘I’ MAY CAUSE DERMATITIS OR EFFECTS

SIMILAR ‘TO ACUTE EXPOSURE,

FIRST AID~ AREMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICAL REMAINS (AT LEAST 18-20 MINUTESR), IN CASE OF CHEMICAL

BURNS, COVER AREA WITH STERILEK.

DRY DRESSING, BSANDAGE ERECUREKLY, BUT NOT

TOO TIGHTLY., GKT NKDXBIL lTT[HTION IMDIITILV

EYE CONTACT),
AMMONIUM HVDROKID(O
CORROSIVE, :

ACUTE EXPOBURK: 1 DROP-OF A 9% .ﬂ.UTION IN HUMAN EYES CAUSED IMMEDIATE
SEVERE PAIN, DLEPHARGEPASM. AND LOSE *OORNKEAL EPITHELIUM DEBPITE

IRRIGATION, THE - FOLLOWING DAY

THERE U..”.LIGHT CORMNESL EDEMA--AND

WRINKLING .ON THE rmm “SURFADCE - RESSVESY ;a8 COMPLETE IN-3-% DAYSE.
CONTACT WITH THE LIGUID OR .H V.LOR CONCENTRATIONS ()>ARB00: PPM_AMMONIAD

MAY ALSY .CAUSK. m’xmrn

SUELLING;: OF - THE EYELIDS, LACRIMATION,

PALPEEAAL : EDEMA, - TNCAKASED rm MIWI. OVAL SEMIDILATED.FIXKD

TITOMN;; - A

OF ' THE - CORNENS* P onmwa ANBLR £~ ACUTE«ANSLE: GLAUCOMA,

AR IN A

llmrmxnv PERMANENT,.. THE -DEGREE

matxwmﬂ ATION OF CONTADT;- THERE MAY

uiumo let!l. ACCOMPANIED BY
VE: LOSS

ATELY APPARENT. : LATE
S VASOUL ARZZATION: AND. SCARRING

SAND- IRXS, lHD»—WLlMRON.

S S TSy b R b T
FIRST AID~. um:iﬁh' n'rt\.v ut'm Lnncl:”:auomn. WATER, . oeouuum.l.v
LIFTING URPER AND L L EDS, . UNTIL. NO EVIDENCE: OF CHEMICAL REMAINS (AT
LEAST 15-%0.MINUTES)S TRARIGATING WITH NORMAL SALINE UNTIL: THE PH

HAS RETURNED TO M*(S'-—.O MINUTES). covn 'WITH STERILE BANDAGES. CGET

MEDICAL urrm,mxutuv

INGESTION:
AMMONIUM mmmta
CORROSIVE/TORIC,

SEK INFOR”'I“! “ ﬁLKlLIII OORRO.IVII

_KALINE cmmvur L

ACUTE EXPOBURK- . “YFM Im:l‘ft PAIN, CIGOUIORQL BURNS AND CORROSION OF

THE MUCOUS MEMBRANES: WHICH AT

FIAST TURN WUHITE AND SOAPY AND THEN BECOME

BROWN, EOEMATOUS:AND:ULOERATED. . THERE MAY 8K PROFUSK SALIVATION AND
DIFFICULTY OR INABILXTY TO° SUALL OR SPEAK, EVEN WHEN THERE IS8 NO.

EVIDENCE CF ORAL BURNS, THEK K
BURNING. PAIN, YOMITING : ANO DX

SOPMNACUS. AND: STOMACH MAY BE INVOLVED WITH
ARAMEA. THE . VOMITUS MAY BE THICK AND SLIMY

WITH MUCOUS, AND: LATER: CONTRAIN: BLOOD ‘AND: SHREKDS. OF MUCOSA. EPIGLOYTAL
EDEMA MAY REBULT' : IRATORY-'DISTAKSS AND POSSIBLY ABPHYXIA,: BMOCK WITH
MARKED HYPOTENSION M\MPWP“.‘A SMALLOW: RESPIRATION, AND: CLAMMY

BKIN MAY. OCOUR,-: uitsamv COLLAPER - MA tn.us. AND IF UNCORRECTED, LEAD
BEVERE OANGES

TO RENAL rnzl.m .5 XML

POSEIBLE AND MAY “BESNCCONPANI
PERITONITIS:. lmrnﬂu
GCASTRIC OR PYLORID STRICTURE,
DELAYED FOR MONTME -ORIEVEN - VK

. m’.“‘l.r ‘GABTRIC PERFORATION ARK
KD 8Y MEDIABTINITIES, SUBSTERNAL PAIN,
TY= AND:: P o ESOPMACGEAL, AND POSSIBLY
. rOCCUR:-NITHIN A FEW WEKKS, BUT MAY BE
ARS; - OEATH-MAY AESULT WITHIN A SHORT TIME

FROM ABPHYXIA, . © v T“V.‘-’"Oﬂ.l.lm.w,ﬂ “ASPIRATION OF EVEN MINUTE AMOUNTS.
IF DEATH I8 DKLAYED: > MAY BE:DUR: TO" 1'" 'COMPLICATIONS OF PERFORATION,

PNEUMONIA, OR. THE!: mqu
CHRONIC EXPOSURE: DEPENDING ON:
RESULT IN INFLAMMATORY AND:& UL

TIONM,
ATION: REPEATED INGESTION MAY
CERATIVE KFFECTS Oﬂ THE ORAL MUCOUB MEMBRANES

AND OTMHER IF’PIOT. ASUITH - lWT‘—{!”ﬂl“l:N-

[ RS | T3

ﬁ.n.,w~ o e NAE

FIRST AXD- DILU‘I‘K THE ALKALX " dmm .ﬂ"“ OR N!I.K ‘IMMEDIATELY AND ALLOV

VOMITING TO OCOUR; AVOID. GASTRI
ONLY WAY TO EXCLUDK .THE: POSSINL.

O LAVAGK JOR: EMETIOS. ESOPHAGOSCOPY I8 THE
ZTY-OF - CORROSION IN THE UPPER

GASTROINTESTINALLTRACT ' X CORROKION I8 -SUSPECTED, ESOPHAGOSCOPY BSMHOULD

USUALLY BE PERFORMED . THIN:RY -

12TH ED. ). MAINTAIN AIRVAY AND.

SKELOVW NIP' :ro utLr Pmtur ulrz
it

ANTIDOTE: ' C e <

THE FOLLOWING um:um ﬁ. lltn

WHETHER THE SEVERITY OF POISONING .

- MOURE- ( DREXIBBACH, HANDBOOK OF POISONING,
"PREAYT SHOCK, IF VOMITING OCCURS, KEEP HEAD
R.T:Oﬂ.v Gl" me.L ATTENTION IMMEDIATELY.

mutvn. THE DECISION AS TO
REGUIRKS - MNIITIQTION OF ANY ANTIDOTE AND

ACSTUAL omt‘mw ‘BMOUED . 8 MADE “8Y- m:run ‘MEDICAL PERSONNEL,

"y alF A T o

AMMONIA AND' AMMONTUN mﬁm Nnmnc.

GIVE FRUIT JUICE OR: YINKUAR BY MOUTM OR UI( m.RMLLY C(DREISBACH, HANDBOOK -
OF POIBONING,- 1 I.Tﬂ €0,.3, . ANTIDOTE: m SE ADMINISTERED BY QUALIFIED

PERBONNEL,

-
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REACTIVITY
CTIVITY:
ILE UNDER: NORMAL TEMPERATURES AND PRESSURES,
INCOMPATIBILITIES: '

AMMONIUM HYDROXIDK:
ACIDS: VIOLENT, EXOTHERMIC REACTION.
ACROLEINI TEMPERATURE AND PRESSURE INCREASE IN A CLOSED CONTAINER,
DIMETHYL SULFATE: VYIOLENT REACTION.
FLUORINE: IONITION:AND KXPLOSION,
GOLD: FORMS EXPLOSIVE OOMPOUNDS.

MERCURY: FORMES EXPLOSXVE COMPOUND, -

METALS AND :ALLOYS: CORROSIVE. .

NITROMETHANK: - FORME TXPLOVIVE MIXTURE,

OL EUM: TEHPIRITURK.'TQHO*-PRIMI,INOI‘I.I"IN A CLOSED CONTAINER,
PROPIOLACTONK: (BETA: TEMPERATURE A AND PRESSURE - INCREASE IN CLOSED CONTAINER.
PROPYLENE OXIDK: TEMFERATURE -AND -PRESBURR : TNCREASKE IN A CLOSED CONTAINER.
S8ILVER NITRATE 0-—ﬂ“'l’?l-m&.-',M"'wme‘f-lctTVLIDl.

SILVER NITRATE + SOOIUM: cnur'.r;onu:.m-nurrxvs: COMPOUND.

S8ILVER OXIDEK: FORME " SHOSKs BENSITIVE. SILYER NITRIDE.

SILVER PERMANGANATE: FunfMKQMTIVI;=nXTURI.

DECOMP OBXTION: - )
MAY PRODUCE CORROSIVE VAPORS OF AMMONIA AND TOXIC OXIDES OF NITROGEN.

3.

POLYMERIZATION:
HAZARDOUS FPOLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURKES.

STORAGE AND DIBSPOSAL -

OBSERVE ALL .FEDERAL, STATK ANO LOGCAL REGULATIONS WHEM GTORING OR OIBPOSING

OF INIS GUBSTANCE, FOR ASSISTANCE, CONTACT THE DISTRICT DIRECTOR OF THE

ENVIRONMENTAL PROTEGTION: AGENTY.
EEBTORAGERR

STORE AWAY FROM INCOMPATIBLE SURSTANCES.
220ISPOBALES

BPOSAL MUST BE IN ACCORDANCE WITH STANDARDS APPLICABLE TO GENERATORS OF

AZARDOUS WASTE. ¥0.CFR-28%; KPA- HAZARDOUS WVASTE NUMBER pooe.

100 POUND CERCLA SECTION 2 REPORTASLE GUANTITY.:

::n::::-nn-int:itit:a:iii:h:-ittiittiat:titn:::::::;xxxxn::-:a:::::xx::xsnznzu

S COMDITIONS .TONAVOID' © :

P } R e N T IR g T

MAY BURN BUT DOKS HOT IGNITE:REABILY; FLAMMABLE, POISONOUS CABES MAY

ACCUMULATE IN- TANKS ' AND HOPPER CARS. WAY TSUITE CIMBUSTIELES (WOGD, PAPER,

OIL. KTC.J.: SN RN P o i e Eo o

-:-:-:::::-iiantl:ltintiiit:a::nistt:ittlaiitaiatt:z-::::::s:x:n::t::--:x---:-
e l!:LL?llhiLllK*Pl ES:
R TR

5 s

H

oecurntzouuﬁgtrzﬁuu R BRI L -
6TOP - LEAK: TFFYOU: CAN DO IT WITHOUT RISK. FOR

OO HOT  TOUCH' SPILLED MATEATA

SuaLL SFILLS:. . TAKK UP-UZTH-BAND. OR OTHERARSO T MATERXIAL AND PLACE INTO
CONTAINERS. FOR " LATER: OIM® st SMALL  DRYLEPILLE, VITH CLEAN: SHOVEL PLACE
MATERIAL INTO:BLEAN, -ONY; ¢ MOVE. CONTAINERS FROM SPILL
AREA. FOR LRARGER 8PX 3 : - 'rOR -LATER DISPOBAL, KKEP

rqut:.aoa AND . DENY ENTRY, '

AGY .CBARA) SECTION 30¢ REQUIRES
ORIABLE ' QUANTITY FOR THES -
 KMERGENCY -PLANNING COMMITTEE

AND THE. STR @:ullstnoviﬁllﬁ -2 SEioN tHE- CFR 355, ¥0). IF -THE RELEASE OF
THIS uuncvnucl%g:g;g;:gtu!ttﬁunutlfctac&ua STION 103, THE NATIONAL AKSP ONSE
CENTER MU IMMEDTATELY. AT: 3. 4R%-8802 OR C201) T28-RETE IN ™E

vBE
METROPOLITAN:WASHINGTON, O.C. AREA (%0
it iRy gt A GEE T T .
. "PROTEOTIVE EGUIPMENT
VENTILATION T T
PROVIDE LOCAL EXMAUST OR PROCESS ENCLOSURE VENTILATION TG MEET PUBLISHED
EXPOSURE LIMITS. .=~ . v

RESPIRATOR:
N L LOUING RESPIRATORS AND MAXIMUN USE CONCENTRATIONS ARE RECOMMENDATIONS
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TH AND HUMAN SERVICES, NIOSH POCKET GUIDE TO
IA DOCUMENTS OR BY THE U.8. DEPARTMENT OF

MUST BE BASED ON CONTAMINATION LEVELS FOUND
CEFN THE WORKING LIMITS OF THE REBPIRATOR AND
44 - INSTITUTE FOR OCCUPATIONAL GAFETY AND

\ TH ADMINISTRATION (NIOSMH~MEMA).

RESFIRATOR WITH CARTRIDGE(S) PROVIDING
MONI

ATO
NG ;t.PIlITOQ WITH CARTRIDGE(S) PROVIDING

MON
FACEPIECKE RESPIRATOR (GAS MASK) WITH A
OoR IRCK-NOUHTID CQNI.T;R PROVIDING PROTECTION

fﬂxﬂﬂ lPPIl.TU‘.

FNCIPIICC Il.P!R.TOR (CAS MASK) WITH A
OI .QOK-HOUNTID "CANISTER PROVIDING PROTECTION

TV"’.SLFGOCCTOINID IRIGTHING APPARATUS,
tAT‘LV DQNG‘IU.-fTU(LIFl OR HEALTH CONODITIONS:

ATUS . WITH- FUﬂL'FﬂctPllcl OPERQTED IN PRESSURK
-aunt MOOC.;

ULL F.GIPZIB:TQND'OPIRGTID IN PRESSURE«DEMAND
GOK "IN COMBINATION WITH AN AUXILIARY
.IlTU. OP(IIfCD IN- PII..UR(-D‘I‘ND OI OTHER

JEXn

ROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
IN CONTACT WITH THIS SUESTANCE.

ROTECTIVE EL#V‘. TO PREVENT CONTACT WITH THIS

R DUBT-RESISTANT BAFETY GOGGLES AND A
™ THI. .Ul.flﬂcl

. it
o N EIMPLOVEES KYES AND/OR SKIN MAY BE
MPLOVER BMOULD. PROVIDE AN EVE WASH FOUNTAIN
- IIQTDI.TI UORK AREA FOR EMERGENCY USK,

=k

Sy

tn IQZCNT:rxe. ING,
ACVISION DATE: 10/03/89

T!OMQL INFOII‘T:

8K ACCURATE -AND . It’ll't"?. THE BEKST

TO .UR;. HOWEVER, WK MAKE NO WARRANTY OF
RESE. OR IMPLIED. WITH RESPECT TO

NC LIARILITY RESULTING FROM ITS USE, USERS

IONS TO DETERMINE THE SUITABILITY OF THEK

PURFOSKES,

“ay

798-7100
0) wev-8300

8T

ANTY OF
RESPECT TO
USE, USERS
'Y OFf THE

1ax,
IRTER > 99%,
¥} SO-A-S5S,

ISISTENCE=0

INT: 0O, 068-%

INT: 96-99, 9312

DRTING

Rel) >1
H20)

OSKD TO FLAMES
OM STORAGE TANK
GE &0),

| MATERIAL.
ER SPRAY
. VAPORS,
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COOL CONTAINKERE WITH FLOOD!IG .NOU"?.‘OF WATER FROM A8 FAR A DISTANCE AS
POSSIBLE. AVOID BREATHING CORRGESIVE VAPORS, KEEFP UPWIND.

TRANSFPORTATION DATA

{ RTMENT OF TRANSPORTATION HAZARD CLASSIFICATION %+SCFR172.101:
(3 <OSXIVE MATERIAL .

DEPARTMENT OF TRANSPORTATION LABELINC REGUIREMENTS ¥9CFR172 101 AND SUBPART E:
CORROSIVE

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS: “SCFR173, 263
EXCEPTIONS: %“SCFR173. 2%

P x>y 'y R T R DR L R LN L R i g it PR Y T RN )

. TOXICITY

HYDROGEN CMLORIDK: :mueou.oaxe ACID):
IRRITATION 'OATA: -
ANHYDROUS: : 100 MG RINSED EYE-RASBIT MILD.
TOXICITY DATAs - .
HYODROGEN Oﬂlﬂlxot (ﬂ“ﬂ".ﬂu-*ﬂﬂ.)l ’701 PPNIIO HINUTI. INHQLITION-R!T LCSO,
AV PPM/I0  MINUTES TNMALATION. MOUSKE
MONOHYORATE: < NG DATAX AVAILASLE,.
DIHYDRATES mlr' P AW
TRINYORAT! y :

HMYDROGEN
PPM/30

RENUTES INANCATEON
i 7Y 13 PPNI&;M'

T
LP"“ F’UI’O n‘“Ufl. INHALATION=-RAT LCS0; 21%2
'.HIHUTII :NN‘L'YION-HUH‘N LCLO; 3000 PFPM/S

'ﬁ¥ azgntronttn MAN LDLO*

.Lol‘ xxﬂ P71 MOUR INHALATION- MOUSE
nob 800 MG/KG ORAL~-RABBIT

n.nxt«LeLo *%316 FPPM/30

oncuunr HOURE INMALATION- MAMMAL

cf!'t lFPtch OATA (RTECS)].

| @KIN, EVE AND INGESTION.
8Y INNALATION,

y .
g;arfxﬁvgq;;

---.-.-------d. --b-yu.j.-;&---.------------;-------------.-------.--------

1 (4 % =

CORROBIVE,. zno-=,.nnjw~numnwc TOLIFE OR HEALTH,
“ACUTE | EXPOBURE; NN SOF.- QAR OR .FUMES: AT, LEVELS OF 5-35 PPM MAY

usE I SN0 MURNING OF- THE THRORT; | COUGHING AND CHOKING,

: 3 :¥ FOLERASLE FOR 1. MOUR, MIGH LEVELS MAY CAUSK
INFLAMMATION -ANS; LLY u.enanou 'OF THE: NCBE, THROAT OR LARYNX,
BRONCHITES, ' PNEUNONIN, . PALFITATIONS ARD- MEADACHE. HXGHER CONOENTRATIONS
MAY CAUSE. NECROSZIS:OPZ TME TRAOHEAL AND. BRONCHIAL EFITHELIUM, NASOBEPTAL
PERFORATION, ATRLECTANIS, EMPHYSEMA, ODAMAGE: TO PULMONARY SLOOD VESSILS
AND LESIONS OF TRE LIVER. AND OTMER ORGANS. DEATH MAY BE DUE TO LARYNGEAL
SPASN,  BRONCHOPNEUNONIA: OR -PULMONARY KDENA. 1300-2000 FPM MAY BE
DANGERGUS, . EVEN ON-SRIEF EXPOSURKS. REPRODUCTIVE EFFECTS HAVE BEEN
REPORTED. IN-ANTMALS. s *. ©

CHRONIC EXPOSURE . REPEATED 'OR PROLONGED EXPOSURE MAY CAUSE ERCEION AND
DISCOLORATION. OF:KXPOBED TEKTM., OMRONIC BRONCHITI® AND GASTRITIE.

FINRST AID- REMOVE. "Oﬂ tlFO.Ult lllﬂ TO FR“N QIR IMMEDIATELY, IF BREATHING
HAS BTOPPED. GIVE: ARTIFIGIAL AKBPIRATION, MAINTAIN. AIRWAY AND BIL.OCD
PRENSURE AND AOMINISTER OXYGEN IF AVAILABLE,  KEEP AFFECTED PERSON WARM AND
AT REST., TREAT SYMPTOMATICALLY AND SUPPORTIVELY. ADMINISTRATION OF OXYGEN
::::;gagchtIPOIllo ay .UQLIFZKD PERSONNEL, GET MEDICAL ATTENTION

SKIN courncT. "

HYDROGEN CHLORIDE (annocnuouzc ACXD

CORMOSIVE.

ACUTE EXPOSURK- couvuer*nnv BQU'( SEVERK IlRtTaTION. INFLAMMATION,
ULCERATION, NEDROUIS-AND -CHEMICAL BURNS., BMHOCK SYMPTOMS MAY OEVELOP
INCLUDING RAPID: PULEBE,; - BWEATING AND OOLLlPll PHOTOSENSITIZATION
REACTIONS MAY OCOUR IN PERSONS PREVICUSLY EXPOSED. CONTACT WITH A
COMPRESRED CGAS - MAY' caunt FROSYEITE,

CMRONIC EXPOSURE- REPEATED OR PROLONGED -CONTAOCT WITH VAPORS OR DILUTE
SOLUTIONS va OlU'l DIIMQT!T:.. PNOTOO!N!:?I:Q?:ON MAY OCCUR,

P - 1(_:"

FIRSY AID- ulnovl'eonfhnznu cuutuzun nuu ‘BSMOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAPF - ON: MILD- ottllutur AND LARGE AMOUNTS OF WATER UNTIL NO
EVIDENCE OF CHEMICGAL REMAING (AT LEAST 18«80 MINUTES). IN CASE OF CHEMICAL
BURNS, COVER-ARKA: WITM STERILE, DAY OAKSSING, BANDAGE SECURELY. BUT NOT
ToO TtGNtLv..GtT ltn:oih ut?lnfzcu IMMEDIATELY.

EYE CONTACT:
HYDROGEN CHLORIDK (HVDROONLORIO ACID):
CORROSIVE,
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ACUTE  EXPOSURE- CONTAOT: MAYHEAUSE . SEVERE IARTTATION, - CONJUNCTIVITIS,

. ooannu-_.:uuaoclﬁa‘uo:Mnl:{vﬂu-"anxmt;som PERMANENT LOSE OF YISION. A
DROP OF  MYDROCHLORES - ASI0 BPLASMED IN THEIEVE AND IMMEDIATELY WASHED OUT
HAS . PROBUCKD A WHITE COACULATION :OF THECORNEAL AND CONJUNCTIVAL
EPTTHELIUM; - ANZMALS ‘EIPOSED : TO: VAPOR - CONDENTRATIONS OF 1380 PPM FOR ONE

_AND A HALFE HOURS :BMOMED CLOUDING OF THE OORNEA AND ‘200 PPM FOR & HOURS
SHOWED - SLTGHT - EROSION . OF - THE COANEAL - EPITHELIUM. CONTACT WITH A
COMPRESSED : CGASR. MAY CRUSE "FROSTRITEK.. .~ - -

CHRONIC EXNPOSURE-- ANIMALS . EXPOSED- TO VAPOR AT 100 PPM FOR & HOURS DAILY
FOR S0 DAYE:SHMOVED ONL.Y SLIGHT  UNREST AND IRRITATION OF THE EVES, BUT
NO OCULAR :INJURY, EFFECTS ARE DEPENDENT UPON CONCENTRATION AND DURATION
Of EXPOSURE. CONJUNCTIVITIS.OR-EFFECTS SIMILAR TO THOSE FOR ACUTE
EXPOBURE: MAY OCGOUR.:. "=~ 0 . 7 oo S RE T )

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OCCASIONALLY
LIFTING UPPER AND LOWER LIDS, UNTIL NO  EVIDENCE OF CHEMICAL REMAINS (AT
LEAST 15-20 MINUTES), CONTINUK IARIGATING 'WITH NOARMAL SALINE UNTIL THE PH
HAR RETURNED TO NORMAL (J0-60 MINUTES), COVER WITH STERILE BANDAGES. GET
MEDICAL ATYENTION: IMMEDIATELY. . e

INGESBTION: . ’
HYDROGEN CHLORIDE C(HYDROCHLORIC ACIDI:
CORROSIVE. : - : - . .
ACUTE EXPOSURE- INGESTION OF THE -ACID MAY CAUSE BURNS OF THE MOUTH,
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SOLUTION

Environmental Associates, Inc.

April 9, 1993

Mr. Tom Mathison

IT International Technology Corp.
William Penn Plaza

2790 Mosside Boulevard
Monroeville, PA 151468-2792

SUBJECT: Comments for Fort Story Work Plan

Dear Mr. Mathison,

Solutions Environmental Associates, Inc. (SEA) is responding to the comments from the Corp of
Engineers regarding our preliminary Work Plan. Our responses are recapped in order as the comments
were presented.

Sheet #
Section or Page CMT # nse
CSAP App. A 24 Appendix A has been added
CSAP Apps B/C 25 Appendices have been updated
Solutions’ Encl-App B 26 Appendices have been updated
Solutions Pro. Plan 27 Appendices have been updated
Sect 1.2 -
Solutions Bio Plan 28 Wording has been amended
Sect 2.4
Sol. Bio Plan 29 Work Plan discusses issue
Sect 2.6,2.72 & 2.10
General 30 Work Plan specifies placement in section
in Section 1.1
Sol. Bio Plan 31 According to recent inforination, the acceptance of results by the
Sect 3.2 State of VA is what is required
Sol. Bio Plan 32 Wording has been added
Sect. 4.0 :
Sol. Bio Plan 33 Wording has been added
Sect 5.2

814-B Greenbrier Circle, Chesapeake, Virginia 23320
(804) 420-0467
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SOLUTIONS

~Ff
Dorothy

Environmental Associates, Inc.

Page # 2- Comments to Corp of Engineers

April 9, 1993
Sheet #
Section or Page CMT #
Solutions Enclosure 34
Bio. Plan

356
General 36
General a7
General 38
2.4 10
5.1 11

Response

Enclosures have been updated

Stricken

Solutions will provide a detailed plan of piping that will remain on
site subsurface

Section 6.0 first paragraph contains wording

Detailed drawings of the "system" will be provided after the
Preliminary Site Work is completed. It is understood that part
of the activities of the site closure will be removing all above grade
projections.

Knowing the characteristics of the soil and groundwater before
treatment is important to our company. We realize that
groundwater treatment is not included, however, we want to have
defensible results for initial possible contamination in the
groundwater before and after our activities at the site.

The system is capable of removing the VOCs present, however the
source of contamination is approximately 600 feet from the
remediation site. Additionally, the concentrations of the
compounds that are potentially listed compounds are 38-50 times
lower in concentration than the action levels for hazardous wattes,

If there are any further questions or comments, please contact us at (804) 420-0467.

Sincerely,

Preside

;égww/"“&d
. Small

814-B Greenbrier Circle, Chesapeake, Virginia 23320

(804) 420-0467



List of Enclosures

. General Location Map
. Detailed Site Plan
. Bioremediation Schematic

. Bioremediation System Cross Section
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1.0 INTRODUCTION

1.1 Background

The soil and possibly the groundwater at the LARC parking area at Fort Story has been impacted by
hydrocarbon materials resulting from maintenance activities conducted in the area. The site was
characterized in the Preliminary Site Characterization of Fort Story by JMM. The remedial approach that
has been proposed for this site is based upon the results of the Site Characterization and the soil type.

From the site information and the site visit, the site has been contaminated with diesel fuel, motor oil and
some other petroleum products that primarily has a residual of semivolatile compounds. This is based on
the analytical results presented. The Total Petroleum Hydrocarbon concentration ranges from 11,200 ppm
at MW-115 at depth of 1.5 feet, to 28 ppm at SB-112 at 8 feet. The analytical results indicate 0.02 ppm
of Ethylbenzene, 0.01 ppm of tetrachloroethane, 0.07 ppm of m&p xylene and 0.05 ppm of o xylene at
MW-115 at 1.5 feet. All other samples do not contain any volatiles in the treatment area. Analysis of the
soils also included pesticides/PCBs with a result of 0.011 ppm of p’,p’DDD at MW-115 at 1.5 feet and
ranges of similar concentrations of p’,p’DDD, p’,p’DDE and p’,p’'DDT at surface at SB-113. BNAs were
performed, with non-detectable results in the treatment area. Metals analysis was also performed as total
metals. There were results at SB-116 and SB-117 at surface of lead and zinc that are indicative of the site
use. It is understood that the TCLP lead results are below the action level.

Approximately 1,000 yds® will be removed from the Fire Fighting Area and located at the west end of the
remediation area at the LARC Parking Area. The soil will be staged on plastic until remediation activities

begin.
1.2 Site Description

The site is rectangular in shape, approximately 200’ wide by 500’ long, containing approximately 15,000
yd® of contaminated materials. The soil type is characterized as medium grained sand. The depth to
groundwater varies from 5 to 7.5 feet below the ground surface.

In review of the Site Assessment Plan done by JMM, several groundwater monitoring wells were found
to be located in the immediate vicinity of the LARC parking site. The locations of the prior soil boring
locations and monitoring wells described above are shown on Enclosure 2.

2.0 INVESTIGATIVE METHODS

A limited subsurface investigation will be performed to evaluate the horizontal and vertical extent of the
contaminated soil. Our investigation will include a review of the Site Assessment, site work which will
include excavating pits or trenches to view the soil profile, drilling/installing groundwater monitoring wells,
drilling and installing at least one product recovery well, and collecting soil and groundwater samples for
chemical analysis. Aquifer characterization tests (i.e., drawdown and recovery) will also be performed to
evaluate site hydrogeologic conditions. The following sections describe the investigative methods to be
employed.

2.1 Utility/Piping Clearance

Prior to subsurface investigation activities, a utility check must be performed to identify nearby
underground utility lines and/or pipelines. Solutions will supply maps indicating proposed excavation and
drilling locations. Coordination of the utility check for these locations will be the responsibility of the Fort
Story point of contact.



2.2 Permitting

A permit may need to be obtained from the Virginia Water Control Board prior to inoculation of the soil
at the site with active biological materials. Solutions can assist with the initial permitting activities,
however, it is the responsibility of the land owner to obtain these permits.

2.3 Drilling Procedures

Soil borings will be advanced in the LARC parking area on a random grid sampling plan. These proposed
soil boring locations will be determined based on the suspected groundwater flow direction being
south-southeast. The final locations may change due to additional information obtained from field
sampling. The soil borings will be advanced by a hand auger or by a truck-mounted drill rig using 6 1/4
inch inside diameter hollow-stem augers. If warranted, a hand auger may be initially advanced to check
for subsurface utilities or piping. Soil cuttings obtained during drilling activities will be staged on site for
remediation.

The split-spoon samples will be collected at continuous intervals until the final depth of the boring. Two
- foot length split-spoon samplers will be used to increase the likelihood that a sufficient quantity of each
sample is retained for laboratory analysis.

The soil samples will be visually classified by Solution’s on-site geologist and properly recorded. The
description will include, but not limited to, the following:

- Principal constituent type

- Color
Minor constituent, if present, and approximate proportion

- Plasticity for cohesive soils

- Relative density of noncohesive and cohesive soils: loose, dense, very dense; very soft, soft,
medium stiff
Moisture content:; dry, damp, moist, wet

It is anticipated that drilling operations will be performed using Level D personal protective clothing.
Continuous air monitoring will be conducted with a photoionization detector (PID) or a flame ionization
detector (FID) during drilling activities. If, however, volatile organic vapor concentrations exceed 2.5 parts
per million (ppm), in the breathing zone around the borehole being drilled, Level C personal protective
equipment may be required.

2.4 Monitoring Well Installation

Several of the soil borings will be converted into, two-inch diameter PVC shallow groundwater monitor
wells. The monitoring wells will be used to provide data to evaluate the horizontal and vertical extent of
petroleum hydrocarbons in the groundwater. In addition, at least one soil boring will be converted into
a six-inch diameter Schedule 80 PVC product recovery well. Prior to installing the recovery well, 8 - 1/4
inch diameter hollow-stem augers will be used to over-drill the boreholes to a sufficient diameter for
installation. The recovery well will be installed in the area estimated to be the center of the contaminated
soil to be remediated. More than one recovery well may be required. If more than one well is necessary,
the associated costs are included in the bid pricing.



2.5 Fluid Level Measurements

Fluid level measurements will be obtained from all newly installed monitoring wells and selected existing
groundwater monitoring wells presently located in the vicinity of the LARC parking area. The depth to
water or free-phase product will be measured using an oil/water interface probe capable of detecting
product layers as thin as 0.01 feet. Depths will be measured to the nearest 0.01 foot. The interface probe
will be decontaminated between readings with an Alconox solution and distilled water.

2.6 Well Development Procedures

Following well construction and curing of the grout seal, each newly-installed well will be developed to
remove fine-grained materials that may have entered the well during construction. Well development
groundwater will be containerized in portable tanks and staged on site. The water will be tested and
released or treated by bioremedation on site, tested and released.

2.7 Sample Collection

Soil and groundwater samples will be collected for chemical analysis. The following sections describe soil
and groundwater sampling activities.

2.7.1  Soil Sampling

In order to estimate the extent of potentially contaminated soils, soil grab samples from each borehole will
be collected and submitted for TPH analysis. The soil samples will be collected from between 2.0 to 4.0
feet below ground surface and a second soil sample will be collected from between the groundwater table
to 4.0 feet below ground surface. Collection of these samples will be determined by the Solutions project
manager and/or field geologist. The samples will be collected via split-spoon sampling as discussed in
Section 2.1 or a hand auger as discussed in Section 2.3.

Each soil sample will be placed into a laboratory prepared container, stored on ice in a cooler, and delivered
to the contract laboratory for analysis. Appropriate Chain-of-Custody (COC) documentation will accompany
the samples to the laboratory.

2.7.2 Groundwater Sampling

Groundwater samples will be collected from the groundwater monitoring wells, and six-inch recovery well
to evaluate the horizontal and vertical extent of potentially contaminated groundwater. The groundwater
samples will be analyzed for TPH by 418.1, BTEX, pH field chloride, phosphate, ammonia, nitrate and total
lead. Monitoring wells will be allowed to stabilize for at least a 24-hour period prior to sampling. The
following paragraphs discuss the methods to be employed for sampling activities.

Prior to performing groundwater sampling, static fluid level measurements will be obtained using a water
level probe. The depth to groundwater and the thickness of floating product, if present, will be determined
in the well at the time of measurement. The water level will be measured to the nearest 0.01 foot from
the top of the PVC well casing. The total depth of each well will also be measured to the nearest 0.01 foot
using a weighted measuring tape. The water levels and well depth measurements will be used to calculate
the volume of water in each well and the minimum volume of water that must be purged prior to sampling.
All downhole equipment will be decontaminated with alconox detergent and distilled water.

A minimum of three well volumes will be purged from the wells prior to sampling. If the well is pumped
or bailed dry, purging will be considered to be complete and an appropriate note will be recorded in the
field log. Purged water will be stored on site for later reuse. The decontaminated water and the
groundwater will also be stored for later reuse. The decon water and the groundwater will be tested and
released or bioremediated, tested and released.



During purging activities, three measurements of pH, specific conductance, and temperature will be
obtained and recorded in the field log.

Groundwater samples will be collected from the wells using dedicated disposable polyethylene bailers or
clean bailers and immediately placed into appropriate, laboratory-prepared sample containers. Samples
that are to be analyzed for volatile organic compounds (VOC’s) will be collected by slowly pouring water
from the bailer into a 40 mi vial. Each vial will be completely filled to prevent volatilization, and preserved
with HCL and put on ice.

2.8 Sample Handling and Transportation

The subcontracted laboratory will deliver new, clean, contaminant-free polyethylene and glass sample
containers with preservatives, labels, and COC documents.

2.9 Sample Documentation in the Field

Three kinds of documentation will be used in tracking and shipping analytical samples:

- Field log book
- Sample labels
- Chain-of-Custody records

At a minimum, the label for each sample bottle will contain the following information:

Site name
- Sample number
Date and time of collection
Sampler’s initials
Sample preservation and preservative used, and
General types of analysis to be conducted.

The sample information, as well as the analysis to be performed on the sample, will be entered in the field
log book for each sampling point. Any errors in the field log will not be erased; instead a single line will
be drawn through the error and initialed by the person completing the log.

Additionally, the following items will be entered:

Dates and times of entry
Sample depth and number
- Names of field personnel on site
- Names of visitors on site
Field conditions
Description of activities
- Sampling remarks and observations
- QA/QC samples collected
List of photographs taken, and
- Sketch of site conditions

Sample numbers will be designated by site code name ('LARC"), matrix ("S" for soil and "W" for
groundwater), borehole number, and sample number taken from a particular borehole (Example:
LARC-S-1-01 would represent the first soil sample collected from soil boring number 1). For duplicate
samples an arbitrary sample number will be chosen.



Custody of the samples will be maintained by Solutions personnel from the time of sampling until the time
they are forwarded to the analytical laboratory. A sample is considered to be in an individual’s possession
if:

- It is the sampler’s possession or it is in the sampler’s view after being in his/her possession;
- It was in the sampler’s possession and then locked or sealed to prevent tampering; or,
- It is in a secure area.

The sample COC is documented using COC records. The COC record will be used to record the custody
of samples at all times. The following information shall be entered on the COC record:

- Project name;

- Signature of sampler;

- Solutions sample number, date, and time of collection, grab or composite sample
designation, and a brief description of the type of sample location;

- Signatures of individuals involved in sample transfer;

- Sample matrix; and,

- The tracking number or laboratory number

Solutions field personnel will complete a COC record, in ink, to accompany each cooler forwarded from the
site to the laboratory. Any errors on the COC records will not be erased; instead, a line will be drawn
through the error and initialed by the person completing the form. The original copy will be placed in a
sealable bag and put inside the appropriate cooler, secured to the cooler’s lid.

If the sample cooler is to be shipped by commercial air carrier, the cooler must be secured with custody
seals so that the seals would be broken if the cooler is opened. The commercial carrier is not required to
sign the COC record as long as the custody seals remain intact and the COC records stays in the cooler.
The only other documentation required is the completed airbill.

If the sample shipment is hand delivered to the laboratory by Solutions or retrieved by laboratory
personnel at the site, then the custody seals are not necessary. The laboratory sample custodian, or
his/her designer accepting the sample shipment, whether it is from the air carrier to Solutions, signs and
dates the COC record upon sample receipt. The original COC record will be returned with the final data
report. The laboratory will be responsible for maintaining internal log books and records that provide a
custody record during sample preparation and analysis.

2.10 Decontamination Procedures

Drilling and well development equipment (i.e., augers, drill rods, pump, hoses) will be decontaminated
before initial use and after each boring by steam cleaning to reduce the possibility of cross-contamination
occurring between borings. For the split-spoon samplers, the spoons will be decontaminated between
samples either by steam cleaning or by washing with a non-phosphate soap (Alconox) and rinsing with
distilled water. A temporary decontamination area/pad will be provided by the drilling subcontractor and
will be designated by Solutions site geologist or project manager on the property near a potable water
source.

2.11 Aquifer Characteristics

Aquifer characterization tests will be performed to evaluate the hydrologic characteristics of the shallow
water-bearing zone. The following sections discuss the various test methods to be employed.



2.11.1 Groundwater Elevation Data

At the completion of well drilling, installation, and well development, the depths to water (or floating
product if detected) will be measured in site wells using a water level probe. Groundwater elevations will
be calculated from data by subtracting the groundwater measurements from surveyed, top-of-casing
reference elevations. Survey elevation data for the wells will be obtained using standard survey
procedures. All vertical elevations will be surveyed from the nearest permanent benchmark by a registered
surveyor. Data generated from the measurements will be contoured to assist in determining groundwater
flow direction.

Monitoring wells that are detected to have free product will be individually evaluated whether they will
be used to determine groundwater flow direction. This evaluation will be dependent upon conditions such
as product thickness, geology, etc.

2.11.2 Well-Head Tests

The well-head tests will be a standard variation of the falling-head of rising-head slug test. In these tests,
a solid slug of known dimensions is introduced below the water table or withdrawn quickly to induce a
disturbance in the water column. It is anticipated that tests will be performed at two different well
locations. Monitoring wells with measurable free product will not be considered for the well-head tests.
Water level data will be collected using Data Loggers and pressure transducers. Additionally, water level
measurements will also be recorded using an electric measuring tape in order to compare test results. All
downhole equipment will be decontaminated using the same procedures as described in Section 2.12.

Data from the well-head tests will be analyzed according to standard methods, as appropriate to the test
conditions and probably including: Hvorslev (1951); Bouwer and Rice (1967); Cooper, et al. (1967); or
similar studies. The aquifer parameters calculated from the well-head tests will include hydraulic
conductivity and transmissivity. Estimated values for hydraulic conductivity will be associated with the
probable thickness of the shallow saturated layer to approximate a value of transmissivity for the shallow
zone.

2.11.3 Agquifer Drawdown and Recovery Tests

2.11.3.1 Recovery Well Installation

To assist with the biological remediation and provide hydraulic isolation, at least one six-inch monitoring
well will be installed at the site to serve as a recovery well. The location of the six-inch well will be
determined upon field observations. The well will be installed within the suspected area of the
contaminated soil. Construction methods and materials will be similar to those used for the two-inch
monitoring wells. After installation, the recovery well will be thoroughly developed to remove sediments
from the well and to improve the hydraulic connection of the well with the surrounding aquifer.

2.11.3.2 Pump Installation

An electric submersible pump will be temporarily installed in the recovery well by the drilling
subcontractor. Depending upon the depths of the recovery well and the size of the pump used, the pump
will be suspended within the recovery well using either a nylon rope or a steel cable. Upon installation,
the pump will be suspended six-inches to one-foot above the bottom of the recovery well.

Either a solid PVC pipe or a flexible hose may be used as the discharge line from the pump to the top of
the well. As the pump is lowered into the recovery well, the electric cable, discharge line, and the
suspension cable will be taped together with duct tape at periodic intervals to allow maximum clearance
within the recovery well.



Upon reaching the top of the well, the discharge line will be attached to a flow meter with a totalizing
meter of appropriate accuracy and capacity. The discharge line will then proceed through a valve. The
valve will be used to regulate the discharge rates of the pump. After the valve, the discharge line will be
extended to a container that is suitable for fluid storage.

2.11.3.3 Step-Drawdown Test

After the pump and associated equipment is installed, fluid level measurements will be obtained from the
recovery well and the two-inch monitoring wells located at the site.

Fluid levels for each step of the test will be recorded by the hydrologic monitor from the pressure
transducer.

If a significant amount of free product is present (0.05 ft. or greater) the fluid level measurements will be
obtained using an interface probe. These manually obtained measurements will also be obtained on a
logarithmic scale.

Decisions as to when the flow rates should be increased to the next step will be based on the drawdown
observed in the recovery well. Efforts will be made to over pump the recovery well so the maximum
discharge rate may be determined.

After each step is completed, fluid level measurements from the nearest two-inch monitoring wells will be
recorded. If drawdown influences are observed in these monitoring wells, additional measurements will
be obtained from monitoring wells further away from the recovery well. This procedure is intended to
determine what influences, if any, may be observed in the monitoring wells during the 8-hour aquifer test.

Once the various steps have been completed for the step-drawdown test, the flow rate of the pump will
be adjusted with the gate valve to the discharge rate which will be used for the 8-hour aquifer test. The
pump will then be shut down by terminating the power supplied to the pump. The recovery of the water
levels inside the recovery well will be measured on a logarithmic scale, similar to the scale used for the
drawdown phase of the test. Fluid levels within the recovery well and the monitoring wells will be allowed
to return to static before starting the 8-hour aquifer test.

2.11.3.4 8-Hour Aquifer Test

The 8-hour aquifer test will be an aquifer test in which a constant discharge rate will be maintained for
an 8-hour interval. Fluid level measurements in the recovery well and all of the two-inch monitoring wells
at the facility will be observed.

Prior to starting the test, fluid level measurements will be obtained from all wells. A maximum of four
pressure transducers will be installed within three of the two-inch monitoring wells and the recovery well.
Selection of the two-inch monitoring wells will be based on site specific conditions. Such conditions may
be the presence of free product, distance to the recovery well, and traffic patterns in the area.

In addition to the fluid level data recorded from the four wells, fluid level data will also be obtained from
the remaining monitoring wells using an interface probe. These measurements will be recorded every 30
minutes. If no influence is observed within these monitoring wells, the frequency may be reduced to an
hourly interval.

Flow rates will be recorded periodically. Site personnel will record flow rates frequently during the initial
portion of the test. If flow rates are remaining fairly stable, they will not require as frequent checks. If
flow rates fluctuate more than 0.25 gpm from the desired flow rate, the gate valve will be used to adjust
the flowrate accordingly. Data obtained frgm the flowmeter will be used to determine the total volume
of fluids discharged and the average flow rate for the test.



If a pressure transducer is being used in the recovery well, an interface probe will be used to periodically
measure the product thickness that may be present. These measurements will be obtained on an hourly
schedule.

2.11.3.5 Recovery Test

At the conclusion of the drawdown phase of the aquifer test, the pump will be shut down and the fluid
levels permitted to recover. Of the two-inch monitoring wells, only those monitoring wells that had a
measurable drawdown need to be monitored during the recovery test. The recovery test will be
terminated after the fluid levels in the recovery well have returned to 90% of the original level. The pump
and other downhole equipment will not be removed from the recovery well until the recovery test is
concluded.

2.11.3.6 Data Elevation

Fluid levels obtained prior to the initiation and the termination of the 8-hour aquifer test will be used to
develop potentiometric surface maps to illustrate the influence of the recovery well. Information obtained
from the aquifer test will be used to determine the specific capacity and efficiency of the recovery well.
In addition, aquifer conditions permitting, the following properties of the aquifer that may be determined.

- Hydraulic conductivity
- Storage coefficient
- Transmissivity
Rate of groundwater migration

3.0 ANALYSIS OF SOIL AND GROUNDWATER

All samples will be analyzed for required parameters using seven-day laboratory turnaround. The following
sections discuss the methodology to be employed for laboratory analysis.

3.1 Laboratory Analysis
3.1.1 Sails

The soil samples will be analyzed for the total petroleum hydrocarbons by 8015. Specific method numbers
for the required analysis are listed in Table 1 and the analytical methods are described in the reference
listed below:

-Total Petroleum Hydrocarbons (TPH) - Test Methods for Evaluating Solid Waste SW-846, 3rd
Edition, November 1986.
-Total Petroleum Hydrocarbons (TPH) - EPA Method 418.1 modified for soil.

3.1.2 Groundwater

The groundwater samples will be analyzed for the following parameters: purgeable aromatics. Specific
method numbers for the required analysis are listed in Table 8 and the analytical methods are described
in the references listed below:

-Volative Organics - Test Methods for Evaluating Solid Waste SW-846, 3rd Edition, November
1986. ’
-Total Petroleum Hydrocarbons - EPA Method 418.1.

-Metal Analysis - EPA Method 200 Series.



3.2 Laboratory Quality Assurance/Quality Control (QA/QC)

The laboratory QA/QC Plan is attached with the Work Plan. All sampling containers, preservation, holding
times, and analytical methods are according to the strictest EPA guidelines. The laboratory contracted for
the initial work and the process work will be Solutions Laboratories, Inc. The laboratory has extensive
experience in this type of work. The laboratory is approved by the Virginia State Water Control Board,
for reporting to their agency for VPDES permit work as well as other analytical work commonly reported
to the UST department of the State Water Control Board. The Certificate number is VA000017.

4.0 CONTAMINATED MATERIALS HANDLING

Quantities of solids and liquids may be generated as a result of drilling operations and decontamination
procedures. This section defines the procedures to be used to control the handling, packaging, and
transporting of contaminated materials. The following paragraphs address the potential sources and
protocols for containerization and handling of contaminated waste.

There are five sources that may potentially generate contaminated materials, including: drilling,
decontamination, well development, purging activities, and aquifer pump testing.

Initial containment of the materials will be accomplished using a plastic sheeting. During drilling, cuttings
will be placed on plastic for temporary storage. For decontamination fluids, a temporary decontamination
area will be constructed. The decontamination area will be constructed so that fluids will be collected for
re-use at the site. All cuttings and decontamination fluids will be remediated at the site. The water and
soil will be tested and released or bioremediated, tested and released.

5.0 BIOREMEDIATION
5.1 General Information

Our remediation program starts with hydraulic isolation of the groundwater under the site by pumping
sufficient water to produce a cove of depression. Remediation liquids applied to the site will migrate to
the depressed groundwater and be pumped out of the ground through an oil-water separator. The oil will
be removed for disposal. The water will be used as a vehicle to put micro-organisms and inoculant into
the contaminated soil. Water will be put into holding tanks for pH adjustment, aeration, nutrient
enrichment and micro-organism enrichment by EPA approved micro-organisms. From the holding tanks,
the water will be placed back into the site for another cycle of capturing, consuming and moving
contaminants towards the cone of depression. This cycle of moving enriched water through the site is a
continuous process of consuming and moving soil contaminants.

An equally important part of the program is physically moving the contaminated soils to "break up" pockets
of contamination and to search for big areas of heavy contamination. These areas of soil contamination
will be analyzed and given specialized treatment. Such treatment will be a combination of physical
movement and specifically developed inoculant. Each individual area of contamination receives its special
recipe for "clean up".

5.2 Site Work

The site will be excavated in trenches accessing the highest concentrations of contamination that can be
identified during the preliminary site preparation. The approach will be to expose those areas by
trenching, and then inoculate the trenched areas with an EPA approved inoculation. The trenches will
possibly be open during the entire period of remediation. The exact inoculant that will be used will be



determined during the initial TPH characterization during the preliminary site work. The inoculation for
the LARC parking area may consist of a different inoculation than that used for the firefighting soil. If
the inoculant is determined to be different, the soil will be brought into the treatment area, but
segregated, such that the soil can be physically applied separately.

5.3 Inoculation
The biological inoculation consists of a liquid solution, that contains a high cell count of EPA approved
bacteria, that have been given ideal conditions in order to deliver a "activated" biological solution that is

prepared to consume the TPH of concern.

54 Selection of Inoculation

The selection of the micro-organisms is based on the chromatographic characteristics of the contamination.
In many cases, the inoculation is a combination of several EPA approved bacterial groups. The mixture
is based on formulated on the historical experience of our work with a wide variety of contaminants, the
TPH characteristics, and the abilities of different types of bacteria that consume certain type of TPH
compounds. It has been known for years that certain types of micro-organisms consume certain
compounds that are contained in different products, for example diesel fuel. See Enclosures 3 and 4.

6.0 COMPLETION OF REMEDIATION

During the initial analysis, the area of soil contamination and groundwater interface will be outlined. At
completion the level of contamination in the soil will be below the 50 ppm as specified by the U.S. Army.
This will be verified by a random grid selection of samples that will include samples that encompass soil
to the groundwater level. Since the groundwater in the area may be contaminated, the depth of our
remediation responsibility must be determined before work begins at the site. In the remediation process
outlined in Section 5 above, the groundwater and other wastes on site will be used as a transportation
vehicle for soil remediation and not for groundwater remediation.

At completion, all surface will be returned to original contour and our remediation equipment removed.
Installed underground piping will be left for future use.



List of Enclosures

. General Location Map
. Detailed Site Plan
. Bioremediation Schematic

. Bioremediation System Cross Section
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m PLCHNOLOGY T ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation/Fort Story February 11, 1993
2790 Mosside Boulevard

Monroeville, PA 15146

Attn: Tom Mathison

Job Number: Q301097/099
The Certificate of Analysis is for the following:

Client Project ID: 519029
Date Received by Lab: 01/22/93
Number of Samples: Five
Sample Type: Soil/Water

1.0 INTRODUCTION

On January 22, 1993, three soil and two water samples were received at ITAS Pittsburgh,
labeled as follows:

Soil: ~ 519029-S001  519029-S003 Water:  519029-W001
519029-5002 TRIP BLANK

2.0 ANALYTICAL RESULTS/METHODOLOGY

Results are presented in the enclosed tables and were determined in accordance with
Methods 1010, 3010, 3020, 6010, 7060, 7470, 7740, 7841, referenced in Test Methods for
Evaluating Solid Waste, USEPA SW-846, 3rd Ed., 1986; Environmental Protection

Agency, Contract Laboratory Program, Statement of Work No. 788, Section IV,
Exhibit-D, Part E, July, 1988; Federal Register, Vol. 57, No. 227, Tuesday, November 24,
1992, Appendix IL.

Reviewed and Approved:

Wbrnccn KB3p275L

Veronica Bortot, Project Manager

American Council of Independent Laboratories
International Association of Environmental Testing Laboratories
American Association for Laboratory Accreditation

IT Anaiytical Services, 5103 Old William Penn Highway, Export, PA 15632 581-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

O
2.0 ANALYTICAL RESUILTS/METHODOILOGY (Continued)

Results are based on sample concentration and expressed in milligrams per liter or parts
per million and micrograms per liter or parts per billion. ND denotes that the
compound is not detected at or above the indicated detection limit.

3.0 QUALITY CONTROL

QA/QC information can be found immediately following the analytical data.

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ) Job Number: Q301097/099

e
General Chemistry Analysis

Client Sample ID: See below
Sample Date: 01/21/93
Analysis Date: 01/27/93

Client Sample ID Lab Sample ID Ignitability pH
519029-W001 Q30109901 >140°F / >140°F 6.82/6.71

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ) Job Number: Q301097/099

]
Volatile Organic Compounds

Client Sample ID: 519029-W001
Sample Date: 01/21/93
Lab Sample ID: Q30109901
Analysis Date: 01/28/93

Compound Concentration =~ Compound Concentration

ug/L pg/L
Chloromethane ND10 cis-1,3-Dichloropropene NDS5
Bromomethane ND10 Trichloroethene NDS
Vinyl chloride ND10 Dibromochloromethane ND5
Chloroethane ND10 1,1,2-Trichloroethane ND5
Methylene chloride ND5 Benzene ND5
Acetone ND100 trans-1,3-Dichloropropene ND5
Carbon disulfide ND5 2-Chloroethylvinylether ND10
1,1-Dichloroethene ND5 Bromoform NDS5
1,1-Dichloroethane ND5 4-Methyl-2-pentanone ND50
1,2-Dichloroethene (total) ND5 2-Hexanone ND50
Chloroform ND5 Tetrachloroethene ND5
1,2-Dichloroethane - NDS5 1,1,2,2-Tetrachioroethane NDS
2-Butanone ND100 Toluene ND5
1,1,1-Trichloroethane NDS5 Chlorobenzene NDS
Carbon tetrachloride NDS Ethylbenzene ND5
Vinyl acetate ND50 Styrene ND5
Bromodichloromethane ND5 Xylenes (total) ND5
1,2-Dichloropropane ND5

Surrogate Spike
Percent Recovery

Toluene-dg 96%
Bromofluorobenzene 95%
1,2-Dichloroethane-d, 90%

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

o —
Volatile Organic Compounds

Client Sample ID: TRIP BLANK
Sample Date: 01/21/93
Lab Sample ID: Q30109902
Analysis Date: 01/28/93

Compound Concentration ~ Compound Concentration

ug/L pg/L
Chloromethane ND10 cis-1,3-Dichloropropene ND5
Bromomethane ND10 Trichloroethene NDS
Vinyl chloride ND10 Dibromochloromethane NDS5
Chloroethane ND10 1,1,2-Trichloroethane ND5S
Methylene chloride ND5 Benzene NDS
Acetone ND100 trans-1,3-Dichloropropene ND5
Carbon disulfide ND5 2-Chloroethylvinylether ND10
1,1-Dichloroethene NDS5 Bromoform NDS5
1,1-Dichloroethane NDS5 4-Methyl-2-pentanone NDSO
1,2-Dichloroethene (total) ND5 2-Hexanone ND50
Chloroform NDS Tetrachloroethene NDS5
1,2-Dichloroethane ND5 1,1,2,2-Tetrachloroethane NDS5
2-Butanone ND100 Toluene NDS5
1,1,1-Trichloroethane ND5 Chlorobenzene ND5
Carbon tetrachloride NDS Ethylbenzene ND5
Vinyl acetate ND50 Styrene ND5
Bromodichloromethane ND5 Xylenes (total) ND5
1,2-Dichloropropane ND5

Surrogate Spike
Percent Recovery

Toluene-dq 100%
Bromofluorobenzene 109%
1,2-Dichloroethane-d, 94%

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

—
Volatile Organic Compounds

Lab Sample ID: METHOD BLANK
Analysis Date: 01/28/93

Compound Concentration ~ Compound Concentration

ug/L pg/L
Chloromethane ND10 cis-1,3-Dichloropropene NDS5
Bromomethane ND10 Trichloroethene NDS5
Vinyl chloride ND10 Dibromochloromethane ND5
Chloroethane ND10 1,1,2-Trichloroethane ND5
Methylene chloride ND5 Benzene ND5
Acetone ND100 trans-1,3-Dichloropropene ND5
Carbon disulfide NDS5 2-Chloroethylvinylether ND10
1,1-Dichloroethene ND5 Bromoform NDS5
1,1-Dichloroethane ND5 4-Methyl-2-pentanone NDS50
1,2-Dichloroethene (total) NDS5 2-Hexanone . ND50
Chloroform ND5 Tetrachloroethene NDS5
1,2-Dichloroethane ND5 1,1,2,2-Tetrachloroethane ND5
2-Butanone ND100 Toluene ND5
1,1,1-Trichloroethane ND5 Chlorobenzene ND5
Carbon tetrachloride ND5 Ethylbenzene ND5
Vinyl acetate ND50 Styrene ND5
Bromodichloromethane NDS5 Xylenes (total) ND5
1,2-Dichloropropane ND5

Surrogate Spike
Percent Recovery

Toluene-dg 97%
Bromofluorobenzene 94%
1,2-Dichloroethane-d, 88%

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

|
Semivolatile Organic Compounds

Client Sample ID: 519029-W001
Sample Date: 01/21/93
Lab Sample ID: Q30109901
Extraction Date: 01/27/93

Analysis Date: 02/01/93

Compound Concentration Compound Concentration

re/L ng/L
Phenol ND10 3-Nitroaniline NDS50
bis(2-Chloroethyl)ether ND10 Acenaphthene ND10
2-Chlorophenol ND10 2,4-Dinitrophenol NDS50
1,3-Dichlorobenzene ND10 4-Nitrophenol ND50
1,4-Dichlorobenzene ND10 Dibenzofuran ND10
Benzyl alcohol ND20 2,4-Dinitrotoluene ND10
1,2-Dichlorobenzene ND10 Diethylphthalate ND10
2-Methylphenol ND10 4-Chlorophenyl-phenylether ND10
bis(2-Chloroisopropyl)ether ND10 Fluorene ND10
4-Methylphenol ND10 4-Nitroaniline ND50
N-Nitroso-di-n-propylamine ND10 4 6-Dinitro-2-methylphenol NDS50
Hexachloroethane ND10 N-Nitrosodiphenylamine ND10
Nitrobenzene ND10 4-Bromophenyl-phenylether ND10
Isopborone ND10 Hexachlorobenzene ND10
2-Nitrophenol ND10 Pentachlorophenol NDS50
2,4-Dimethylphenol ND10 Phenanthrene ND10
Benzoic acid ND50 Anthracene ND10
bis(2-Chloroethoxy)methane ND10 Di-n-butylphthalate ND50
2,4-Dichlorophenol ND10 Fluoranthene ND10
1,2,4-Trichlorobenzene ND10 Pyrene ND10
Naphthalene ND10 Butylbenzylphthalate ND10
4-Chloroaniline ND20 3,3-Dichlorobenzidine ND20
Hexachlorobutadiene ND10 Benzo(a)anthracene ND10
4-Chloro-3-methylphenol ND20 Chrysene ND10
2-Methylnaphthalene ND10 bis(2-Ethylhexyl)phthalate ND50
Hexachlorocyclopentadiene ND10 Di-n-octylphthalate NDS50
2,4,6-Trichlorophenol ND10 Benzo(b)fluoranthene ND10
2,4,5-Trichlorophenol ND10 Benzo(k)fluoranthene ND10
2-Chloronaphthalene ND10 Benzo(a)pyrene ND10
2-Nitroaniline ND50 Indeno(1,2,3-cd)pyrene ND10
Dimethylphthalate ND10 Dibenzo(a,h)anthracene ND10
Acenaphthylene ND10 Benzo(g,h,i)perylene ND10
2,6-Dinitrotoluene ND10

Surrogate Spike Percent Recovery:

Nitrobenzene-d; 1% Phenol-d, 29%
2-Fluorobiphenyl 75% 2-Fluorophenol 48%
Terphenyl 80% 2,4,6-Tribromophenol 93%

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

5
Semivolatile Organic Compounds

Lab Sample ID: METHOD BLANK
Extraction Date: 01/27/93
Analysis Date: 01/29/93

Compound Concentration Compound Concentration

wg/L pg/L
Phenol ND10 3-Nitroaniline NDS50
bis(2-Chloroethyl)ether ND10 Acenaphthene ND10
2-Chlorophenol ND10 2,4-Dinitrophenol NDS50
1,3-Dichlorobenzene ND10 4-Nitrophenol ND50
1,4-Dichlorobenzene ND10 Dibenzofuran ND10
Benzyl alcohol ND20 2,4-Dinitrotoluene ND10
1,2-Dichlorobenzene ND10 Diethylphthalate ND10
2-Methylphenol ND10 4-Chlorophenyl-phenylether ND10
bis(2-Chloroisopropyl)ether ND10 Fluorene ND10
4-Methylphenol ND10 4-Nitroaniline ND50
N-Nitroso-di-n-propylamine ND10 4,6-Dinitro-2-methylphenol ND50
Hexachloroethane ND10 N-Nitrosodiphenylamine ND10
Nitrobenzene ND10 4-Bromophenyl-phenylether NDi0
Isophorone ND10 Hexachlorobenzene ND10
2-Nitrophenol ND10 Pentachiorophenol ND50
2,4-Dimethylphenol ND10 Phenanthrene ND10
Benzoic acid ND50 Anthracene ND10
bis(2-Chloroethoxy)methane ND10 Di-n-butylphthalate ND10
2,4-Dichlorophenol ND10 Fluoranthene ND10
1,2,4-Trichlorobenzene ND10 Pyrene ND10
Naphthalene ND10 Butylbenzylphthalate ND10
4-Chloroaniline ND20 3,3’-Dichlorobenzidine ND20
Hexachlorobutadiene ND10 Benzo(a)anthracene ND10
4-Chloro-3-methylphenol ND20 Chrysene ND10
2-Methylnaphthalene ND10 bis(2-Ethylhexyl)phthalate ND10
Hexachlorocyclopentadiene ND10 Di-n-octylphthalate ND10
2,4,6-Trichiorophenol ND10 Benzo(b)fluoranthene ND10
2,4,5-Trichlorophenol ND10 Benzo(k)fluoranthene ND10
2-Chloronaphthalene ND10 Benzo(a)pyrene ND10
2-Nitroaniline NDS50 Indeno(1,2,3-cd)pyrene ND10
Dimethylphthalate ND10 Dibenzo(a,h)anthracene ND10
Acenaphthylene ND10 Benzo(g,h,i)perylene ND10
2,6-Dinitrotoluene ND10

Surrogate Spike Percent Recovery:

Nitrobenzene-d; 58% Phenol-d 24%
2-Fluorobiphenyl 2% 2-Fluorophenol 36%
Terphenyl 87% 2,4,6-Tribromophenol %

682-1-89



IT Corporation/Fort Story

Date: 02/11/93

Client Project ID: 519029

IT ANALYTICAL SERVICES
PITTSBURGH, PA

Job Number: Q301097/099

|

Total Metals Analysis

Client Sample ID:

519029-W001

Sample Date: 01/21/93
Lab Sample ID: Q30109901
Analysis Date: 01/26,27,29/93
Mercury: 01/26/93
Parameter Concentration
pg/L
Aluminum ND100
Antimony ND60.0
Arsenic 58.7
Barium 50.3
Beryllium ND5.0
Cadmium ND5.0
Calcium 7000
Chromium ND10.0
Cobalt ND20.0
Copper ND25.0
Iron 1480
Lead ND50.0
Magnesium 823
Manganese 123
Mercury NDO0.20
Nickel ND40.0
Potassium 5560
Selenium NDS.0
Silver ND10.0
Sodium 4590
Thallium ND10.0
Vanadium ND20.0
Zinc ND20.0

Matrix Spike
Percent Recovery
103%

98%

99%

105%

96%

93%

97%
102%
101%
140%
949%/95%

97%
105%
99%

103%
88%
31%
99%
106%

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ‘ Job Number: Q301097/099

—
Total Metals Analysis

Lab Sample ID: METHOD BLANK
Analysis Date: 01/26,27,29/93
Mercury: 01/26/93

Parameter Concentration
pg/L
Aluminum ND100
Antimony ND60.0
Arsenic ND10.0
Barium ND10.0
Beryllium NDS5.0
Cadmium NDS.0
Calcium ND500.0
Chromium ND10.0
Cobalt ND?20.0
Copper ND25.0
Iron ND30.0
Lead ND50.0
Magnesium ND500.0
Manganese ND10.0
Mercury NDO0.20
Nickel ND40.0
Potassium ND2000
Selenium NDS.0
Silver ND10.0
Sodium NDS500.0
Thallium ND10.0
Vanadium ND20.0
Zinc ND20.0

682-1-89



IT Corporation/Fort Story
Date: 02/11/93 IT ANALYTICAL SERVICES

PITTSBURGH, PA

Client Project ID: 519029 Job Number: Q301097/099

—

Pesticide/PCB Analysis

Client Sample ID:
Sample Date:
Lab Sample ID:
Extraction Date:

519029-W001
01/21/93
Q30109901
01/28/93

Analysis Date:  02/02, 09/93

Compound Concentration
pg/L
alpha-BHC ND0.03
gamma-BHC NDO0.04
beta-BHC ND0.06
Heptachlor 0.03
delta-BHC ND0.09
Aldrin NDO0.04
Heptachlor epoxide NDO0.83
Tecnical Chlordane NDO0.14
Endosulfan I NDO0.14
44-DDE NDO0.04
Dieldrin NDO0.02
Endrin NDO0.06
44-DDD ND0.11
Endosulfan II NDO0.04
44-DDT NDO0.12
Endrin aldehyde ND0Q.23
Endosulfan sulfate NDO0.66
Methoxychlor ND1.8
Toxaphene ND24
Aroclor 1016 NDQ.65
Aroclor 1221 NDO.65
Aroclor 1232 NDQO.65
Aroclor 1242 NDO.65
Aroclor 1248 NDO0.65
Aroclor 1254 NDO0.65
Aroclor 1260 NDO0.65
Surrogate Spike
Percent Recovery
Tetrachlorometaxylene 82%
Dibutyichlorendate 58%

682-1-89



IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

—
Pesticide/PCB Analysis

Lab Sample ID: Method Blank
Extraction Date: 01/28/93
Analysis Date: 02/02, 09/93

Compound Concentration
pg/L
alpha-BHC NDO0.03
gamma-BHC NDO0.04
beta-BHC ND0.06
Heptachlor ND0.03
delta-BHC NDO0.09
Aldrin NDO0.04
Heptachlor epoxide NDO0.83
Tecnical Chlordane ND0.14
Endosulfan I NDOQ.14
44-DDE NDO0.04
Dieldrin NDO0.02
Endrin NDO0.06
4,4-DDD NDO0.11
Endosulfan II NDO0.04
4,4-DDT ND0.12
Endrin aldehyde NDO0.23
Endosulfan suifate NDQ.66
Methoxychlor ND1.8
Toxaphene ND2.4
Aroclor 1016 NDO0.65
Aroclor 1221 NDO.65
Aroclor 1232 NDQ.65
Aroclor 1242 NDQ0.65
Aroclor 1248 NDO.65
Aroclor 1254 NDQ.65
Aroclor 1260 NDO0.65

Surrogate Spike
Percent Recovery

Tetrachlorometaxylene 74%
Dibutylchlorendate 3%

-10-
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IT Corporation/Fort Story

Date: 02/11/93 IT ANALYTICAL SERVICES
PITTSBURGH, PA
Client Project ID: 519029 ' Job Number: Q301097/099

]
Cyanide Analysis

Client Sample ID: 519029-W001
Sample Date: 01/21/93
Analysis Date: 01/27/93

Client Sample ID Lab Sample ID Concentration
mg/L
519029-W001 Q30109901 ND0.01
- METHOD BLANK NDO0.01

-11-
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IT Corporation/Fort Story

Date: 02/11/93

Client Project ID: 519029

IT ANALYTICAL SERVICES
PITTSBURGH, PA

Job Number: Q301097/099

12—

TCLP Lead Analysis

Client Sample ID:

Sample Date:
TCLP Extraction Date:
Analysis Date:

See below
01/21/93
01/25/93
01/27/93

Client Lab Sample ID Concentration
Sample ID mg/L
519029-S001 Q30109701 0.765
519029-S002 Q30109702 0.138
519029-S003 Q30109703 2.54
- TCLP PREPARATION BLANK NDO0.05
- METHOD BLANK NDO0.05

-12-

Matrix Spike
Percent Recovery
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TECHNOLOGY
CORPORATION

SAMPLE COLLECTION LOG

PROJECT NAME /-7~ ST0RY

DATE|O|/ |R|/ |7

TIME

PAGE _/_ofF _/

PAGE|O | O| OO

2

PROJECT NO. 577029

SAMPLE NO. 579029~ w00/

SAMPLE LOCATION _F/RE _TRAIMIMG FiT”

Lieuip - cRAB

SAMPLE TYPE CONTAINERS AMOUNT
USED COLLECTED
COMPOSITE YES X __NO FER SAAPLE
COMPOSITE TYPE A-80oz 2-80cz Full
DEPTH OF SAMPLE "~/ /"7 2-/ LTER 2-JLITER Skl
WEATHER Cloupy ~ 4O°F )-500mL J~500mL  Fult
/
A=HOmL 2-40me Fodd
COMMENTS: |ONE | L, R ukD |Salmphs \wals CorAEQTED Froa| THE |FiE TRA/M/~E
V4
T 7o B& AVARAYZED FarR Peslrichpes ., fcBs, Br8  Cylanpe| PIETRLS  /VER c sV
Ao \Vops,
Fo2 9-Wo o/
~A.§FTDEPTY »
/]
& | mowrdrite wEL
JOFT
— 4oFT. »
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