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II.

INTRODUCTION

This document provides a work plan describing the actions which will be
taken to address the uranium contaminated groundwater found in borings
inside and adjacent to Plant 2/3 at the Feed Materials Production Center
(FMPC). This removal action is a component of an on-going removal action
at the FMPC addressing perched water containing elevated concentrations
of hazardous substances. The work plan was prepared to satisfy a
commitment in the Consent Agreement under CERCLA Section 120 and 106(a)
(hereafter called the "Consent Agreement") and is consistent with the
requirements of 29 CFR 1910.120. A Removal Site Evaluation and an Action
Memorandum have been completed by the Department of Energy (DOE) in
accordance with the requirements of the National O0il and Hazardous
Substance Pollution Contingency Plan (NOHSPCP) and pertinent guidances
pertaining to removal actions.

BACKGROUND

1.0 Summary of the Potential Threat

The Production and Additional Suspect Areas Work Plan of the Feed
Materials Production Center (FMPC) Remedial "Investigation and
Feasibility Study (RI/FS) includes a comprehensive plan to sample
and characterize the soil and perched water in the upper 20 feet of
the soil under the FMPC production area. This depth is
intentionally confined to the space sufficiently above the aquifer
that exists under the FMPC so that penetration through the cover
soil does not occur. In addition to systematic borings at 250 foot
intervals across the entire production site, one phase of the RI/FS
involves "focused" borings to explore suspect areas of contamination
under the individual plants.

Figqure 1 shows the borings installed in the vicinity of Plant 2/3
and the average uranium concentration in perched water in parts per
billion (ppb) at each boring. Contour interpretations are also
shown for the 100, 1,000 and 10,000 ppb total uranium levels. The
DOE has identified the need to perform a recovery action in those
regions exhibiting total uranium concentrations in perched water in
excess of 10,000 ppb. Three localized regions of perched waters
exhibiting concentrations in excess of this level have been
identified in the vicinity of Plant 2/3 at the FMPC (see Figure 1).

2.0 Related Actions

A time critical removal action was approved by the DOE, U. S.
Environmental Protection Agency (USEPA) and Ohio Environmental
Protection Agency. (OEPA) for the pumping and treating of uranium
contaminated perched water from under FMPC buildings. The first
action invoived pumping water from under Plant 6. This action

commenced on August 1, 1988 on a temporary basis and a more

permanent pumping system was placed in operation on November 6,

it
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3.0

4.0

1989. This action is a continuation of the ongoing removal action
to remove perched water.

Roles of Participants

A. The DOE is the lead agency for this removal action and
will coordinate and execute this removal action. The
state and local roles have been one of participation in
the negotiations of the Consent Agreement and Technical
Information Exchanges (TIE).

8. USEPA and OEPA shall review, comment on the work plan,
follow progress through TIE meetings and the Consent
. Agreement progress reports.

C. Advanced Sciences, Inc. (ASI), as a subcontractor to DOE,
is conducting the RI/FS program activities at the FMPC.
ASI will perform slug test, install recovery wells and
trench collector if the test data determine they are
necessary.

D. Westinghouse Materials Company of Ohio (WMCO), the
Maintenance and Operations Contractor at the FMPC, will
coordinate, manage, implement, monitor and prepare all
reports associated with the removal action.

Proposed Removal Action

Install recovery well(s) and/or trench collector(s) to remove
perched water and pump the water to existing FMPC wastewater
treatment facilities. This effort will be undertaken to control the
potential for vertical migration into the Great Miami Aquifer by
reducing the hydrostatic head of the perched water.

SUPPORT ACTIVITIES

Activities will be undertaken to provide planning, design, and management
for the removal action.

1.0

2.0

Project Planning

Included in this activity will be the preparation of detailed task
listings and delineation of responsibilities to support the schedule
given in Attachment 1. Also, a training schedule will be generated
to ensure that the personnel involved in the scope of work will be
trained in accordance with the Occupational Safety and Health
Administration (OSHA) standards found in 29 CFR 1910.120.

Collection System Design

A series of slug tests will be conducted in approximately five
piezometers in the area of each pumping center. The data from the

2
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3.0

4.0

slug tests will allow a determination of the efficiency of any
recovery well design. The slug test data will allow a
recommendation to be made as to whether a small well, large well,
or trench coilector should be employed in each of the three proposed

pumping centers.

Pumping System Design

A design for a submersible pumping system with a liquid level
control that is capable of removing water from the collection
systems will be prepared. The pumping system will include
provisions for the monitoring/metering of pump discharge, automatic
start/stop control, manual override of automatic control, and a
sampling part aon the discharge line.

Management of Project

WMCO personnel will mamage the project using FMPC-2201 Topical
Manual. Project Management Procedures.

FIELD ACTIONS

Actions will be taken to investigate the source of perched water, install
collector systems, and install pumping systems to remove and transfer the
water to existing facilities for treatment before discharge to the Great

Miami River.

1.0

2.0

3.0

Perched Water Source Detection

The objective of this activity is to determine the source of
contaminated water for each of the three pumping centers. Possible
sources include leakage or overflow from the thirteen sumps located
throughout Plant 2/3, leakage from gravity lines which discharge to
the sumps or historical losses through the acid brick floor in the
plant. This will include actions such as hydrostatic testing, dye
testing and visual observations.

Install Collector Systems

The object of this activity is to provide collector systems (small
wells, large wells, or trench collectors) at each of the three
pumping centers. Based on the results obtained from the slug tests,
and an evaiuation of the geology of the soils found in the borings,

‘the type of collector and/or number of wells required and where the

systems should be located will be determined.

[nstall Pumping Systems

The objective of this activity is to install pumping systems in the
collector systems. This activity will inciude operational checks
of the systems as deemed necessary.



VI.

4.0 Pump Contaminated Water

The objective of this activity is to pump the contaminated water.
This effort will be undertaken to control the potential for
migration of the contamination by reducing the hydrostatic head of
the perched water. The uranium contaminated water will be pumped
from the new recovery systems into existing adjacent sumps.
Existing facilities will transfer the water from the sumps to Plant
8 for processing in existing wastewater treatment systems.

SAMPLING AND ANALYSIS PLAN

Samples from the pumping operation will be obtained by WMCO personnel
according to FMPC Standard Operating Procedure (SOP) and sent to the FMPC
Laboratory for analysis of total uranium, total thorium, nitrates and pH.
The analytical procedures will be in accordance with the Analytical
Laboratories Quality Assurance Plam L.C.N.-QAP, October 1987. Sampies
from the pumping operations will be obtained weekly for the first three
months and monthly thereafter.

Split samples of the pumped water will be obtained by the WMCO
Environmental Monitoring Group. Sampies will be taken monthly during the
first quarter of the pumping operation and quarterly thereafter. The
sampling will be performed according to the procedures and protocol
specified in the RI/FS Work Plan. The split samples will be sent to a
certified independent laboratory for correlation of the analysis performed
by the FMPC laboratory. The results from the certified lab will become
part of the Administrative Record File. The WMCO laboratory data will be
used for process control information only.

HEALTH & SAFETY PLAN
The work to be performed will be consistent with the Health and Safety

Plan prepared for this removal action. A copy of this plan is provided
as Attachment 2 of this Work Plan. The plan identifies, evaluates, and

‘controls all safety and health hazards. [n addition, it provides for

emergency response for hazardous operations. The plan is consistent with
29 CFR 1910.120.

Safety documentation will be prepared according to FMPC-2116 Topical
Manual "Implementing FMPC Policies and Procedures for System Safety
Analysis.” FMPC-2116 has been prepared to implement DOE Order 5481.18B
Safety Analysis and Review System and DOE/OR-901 Guidance for Preparation
of Safety Analysis Reports. -

R
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IX.

QUALITY ASSURANCE PLAN

The overall quality assurance program at the FMPC is described in the site
Quality Assurance Plan, FMPC 2139. The Quality Assurance Plan is based
on the criteria specified in ASME NQA-1, Federal EPA Guideline QAMS-005/80
and DOE Orders 5700.6 and 5400.1. Specific quality assurance requirements
will be incorporated into written and approved procedures and during
personnel training. The Quality Assurance Department will conduct
periodic surveillances to verify compliance.

ASSUMPTIONS
l. No new reguiatory assessments or permits required.
2. Removal actions that are time critical are completed in an

expeditious manner with the NEPA document being satisfied as a
Categorical Exclusion with a Memo to File. There is a requirement
to prepare a final report and a Community Relations Plan of the
action taken and to document the removal action in the FMPC
Administrative Record File.

3. Samples are presently being analyzed for organic and other chemical
constituents on the Hazardous Substance List (HSL). The presence
of significant levels of HSLs has not been addressed in this work
plan and may therefore impact the system design and attached
schedule.

ML
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TASKS TO BE PERFORMED

The work to be performed invoives determining the source of the
contaminated water for each of the three pumping centers near Plant 2/3,
providing a collector system at each pumping center, providing a pumping
system for the collector system, and the actual operation of the pumping
system.

The contaminant source detection will:

no Disturb Surface Soil yes Sample Surface Water
no Disturb Subsurface Soil no Samplie Lagoons
no Use Heavy Equipment no Use Boat

es Enter Confined Space es Involve Radioactivity
yes Disturb Containerized Matter no Involve Trenches

The installation of the collector system will:

Disturb Surface Soil

Disturb Subsurface Soil

Use Heavy Equipment

Enter Confined Space

Disturb Containerized Matter

Samplie Surface Water
Sample Lagoons

Use Boat ,

Involve Radioactivity
Involve Trenches

BRRE[
(T Ve
EERRE
W

The installation of the pumping system will:

Disturb Surface Soil

Disturb Subsurface Soil

Use Heavy Equipment

Enter Confined Space:
Disturb Containerized Matter

Sample Surface Water
Sample Lagoons

Use Boat

Involve Radioactivity
Involve Trenches

BRRE[
» jn

BERER
W I

The operation of the system for pumping the contaminated water will:

no Disturb Surface Soil yes Sample Surface Water
no Disturb Subsurface Soil no Sample Lagoons

no Use Heavy Equipment no Use Boat

no Enter Confined Space es Involve Radioactivity
no Disturb Containerized Matter no Involve Trenches

Page 1
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2.0  SITE HISTORY

The task will be performed at Plant 2/3 and northwest of the Raffinate
Area which is located within the FMPC property lines area. At present, the
Plant 2/3 is routinely occupied. The production facility is not actively
refining uranium at this time. Soils and groundwater near Plant 2/3 and the
Raffinate Area have the potential to be contaminated with uranium, its
daughter products and organics (kerosene and tributylphosphate).

Plant 2/3 is commonly referred to as the Refinery at FMPC. Naturally
occurring uranium and recycled materials are processed by dissolving the
uranium in nitric acid which produces uranyl nitrate. The uranyl nitrate is
purified through an extraction process. The resulting solution is decomposed
into UO5 and the nitric acid is recovered.

The soil data from the Plant 2/3 area indicates an area where uranium is
being introduced into the environment through surface deposition. The surface
deposition does not appear to be contributing to the subsurface contamination
as the uranium concentration decreases significantly below the depth of 1.5
feet. Virtually the entire Plant 2/3 1is underlain with contaminated
groundwater.

3.0 TASK SPECIFIC HAZARD ASSESSMENT

A preliminary review of the tank area (see Figure 1) in Plant 2/3
indicated the potential hazards identified below. Prior to the initiation of
the activities, a formal walk-through survey of the conditions in the proposed
work area in the Plant 2/3 compiex will be conducted to ensure that conditions
are such that a safe working environment can be provided for personnel within
the defined exclusion area. All identified hazards will be addressed with the
Industrial, Radiological, Safety and Training (IRS&T) representative(s) to
determine the degree of hazard and if any additional requirements need to be
included in the safety plan.

3.1 Physical Hazards

0 Noise
0 Overhead Hazards
0 Underground Utilities

3.2 Radiation Hazards

The potential radiation hazard are from uranium (depleted to 2% enriched
in U-235) and short lived decay products.

Page 2
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3.3

Chemical Hazards

Contaminant

Nitrogen Dj xide(l)
Asbestos ?5?

_Nitric Acid

Sodium Hydroxide
Uranium
Kerosene
Tributylg?osphate
Ammonia

Calcium Hydroxide
Sodium Carbonate

Primafy
Hazard

Inhalation
Inhalation
Contact Skin/Eyes

Contact Skin/Eyes
Inhalation/Ingestion
Contact Skin/Eyes
Contact Skin/Eyes
Inhalation

Contact Skin/Eyes
Contact Skin/tyes
Contact Skin/Eyes

Limit

1 ppm (Note 3)
0.2 f/cc(Note 4)
2 ppm (Note 4)
4 ppm SNote 3)
2 mg/M

(ceiling)

L\

Action Level

0.5 ppm
0.1 f/cc

Note 5
400 ppm gNotes 4 and 6)

2.5 mg/M
35 ppm (Note 3)

5 mg/M3 (Note 4)

(Note 4)

10 ppm

Data Sheets have been provided as attachments to this plan to provide
additional information on these chemicals.

(1) No, may be produced if residual nitric acid is present in lines or
2
sump.

(2) The Digestion area of the Refinery and the Hot Raffinate building
are controlled areas for asbestos. Special posted requirements
apply if entry to these areas is necessary. These requirements
include personal protective equipment and training. Asbestos hazard
present if insulated lines or transite is damaged or disturbed
(special permit required for asbestos work.)

(3) Based on a 15 minute short term exposure limit.

(4) Based on 8 hour time weighted average.

(5) The action level for uranium is 5 x 10-12 uCi/ml Yhich is based on
the DOE derived air concentration limit of 2 x 10-1 uCi/ml.

(6) Based on petroleum distillate.

(7) Formerly used lines and equipment to be checked and secured prior to
initiation of work in their vicinity.

Page 3
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4.2
2.1

»

4.2.5

MONITORING

Goals

During the contaminant source detection task, air monitoring will be
performed as determined to be necessary at the time of issuance of the
work permit(s) to ensure that exposure levels do not exceed established
exposure limits. ‘

Monitoring Equipment and Fregquency of Monitoring

Airborne Radioactivity

During the contaminant source detection and installation of the pumping
and collector system tasks, air samples will be taken in the general
area of the work inside Plant 2/3 daily while work is in progress.
Local or breathing zone samples will be taken in the vicinity of
possible leaks of fluid systems as they are air-pressurized for
hydrostatic testing. Radioactive surface contamination shall be
monitored whenever soil is disturbed by drilling or digging.

Radioactive Surface Contamination

During the contaminant source detectiom and installation of the pumping
and collector systems tasks, weekly surveys for removable radioactive
surface contamination will be performed in Plant 2/3 area.
Contamination surveys will be performed on potentially contaminated
fluid systems, as they are opened, to ensure that adequate protective
clothing is being worn and to verify radiological postings.

Radiation Surveys

Area radiation surveys will be taken monthly in Plant 2/3.

Chemical Hazard

Direct reading monitoring devices will be used to determine the
concentration of NO, and/or other gases and vapors at the time of
issuance of the work permit and thereafter as determined to be necessary
by the Industrial Hygiene representative.

A HNu may be used periodically to test for organic vapors as determined
to be necessary by the Industrial Hygiene representative. If organic
vapors are detected, they will be treated as unknowns. The Breathing
Zone action levels are listed in Section 4.3.

Thermoluminescent Dosimetry (TLD)

TLDs will be worn by all workers.

Page 4
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4.3

5.0

EINEY

Action Levels

Measurement Level Action
Removable contamination 20,000 dpm/100 cmé Note 1
on open surfaces (average)
Airborne radioactivity 5 x 10°12 uCi/ml Note 1
(Tong lived)
HNu Meter Detection to Note 1
(Breathing Zone) 10 ppm (Note 2)
10-25 ppm ' Supplied Air
Respirator (SAR)
>25 ppm Withdraw
Nitrogen Dioxide 0.5 ppm Withdraw
(Breathing Zone)
Ammonia 10 ppm Note 3

Notes

1 Full-face air purifying respirators with combination HEPA filter and
organic vapor, acid gas, fume cartridges.

2 1 ppm above background.

3 Full-face air purifying respirators with ammonia cartridges.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

A1l employees in the task exclusion area will wear the following

personal protective equipment while performing the required tasks. See
Note 3 in Section 3.3 for additional requirements.

Page 5
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5.1

Contaminant Source Detection

ITEM

Air purifying respirator

Cartridges: HEPA Combination
Radiological/OV/AG, or ammonia

Hard Hat
Hearing Protection
Inner Gloves

Rubber/Latex Boots

Leather-Palm Gloves

Rubber/Nitrile Gloves

Plain Tyvek

PE Tyvek

Process Coveralls

PVC Gloves

SAR

Safety Glasses

Safety Goggles/Face Shield

Safety Shoes
Saranex Tyvek

Shoe Covers

Page 6

NEED
No (Yes)

No (Yes)

No
No
No

Yes

Yes

Yes

No
No
Yes
No
No
Yes

Yes

Yes
No
No

~ APPLICABILITY

Required if action
levels are exceeded
or as specified by
IRS&T representative

" Required if action

levels are exceeded
or as specified by
IRS&T representative

As needed to prevent
contact with liquids
(e.g., sump & drains)

As needed for physical
protection of hands

As needed to prevent
contact with liquids
(e.g., sump & drains)

Minimum Requirement

As needed to

prevent contact with
splash or particulates
(e.g., cleaning/grind-
ing on chemically
contaminated drain
lines)

Minimum Requirement

L



5.2

Installation of Collector System
ITEM

Air purifying respirator

Cartridges: HEPA Combination
Radionuclide/organic vapor/
acid gas, or ammonia

Hard Hat
Hearing Protection

Inner Gloves

Rubber/Latex Boots

Leather-Palm Gloves

Rubber/Nitrile Gloves

Plain Tyvek
PE Tyvek

Process Coveralls

 PVC Gloves

SAR
Safety Glasses
Safety Goggles/Face Shield

Safety Shoes

-Saranex . Tyvek

Shoe Covers

NEED
No (Yes)

No (Yes)

Yes

Yes

No

Yes

Yes

Yes

No

No
Yes
No
No
Yes

Yes

Yes
No
No

Page 7 .
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JUSTIFICATION

Required if action
levels are exceeded
or as specified by the
IRS&T representative.

Required if action
levels are exceeded

or as specified by the
IRS&T representative.

As needed for overhead
work

During concrete
breaking/cutting

As needed to prevent
contact with liquids
(e.g., sumps, drains,
pumping)

As needed for physical
protection of hands

As needed to prevent
contact with liquids
(e.g., sumps, drains,
pumping)

Minimum Requirement

During pump testing and
as needed

" Minimum Requirement

{8



5.3

Installation of Pumping System

Air purifying respirator

" Cartridges: HEPA Combination

Radionuclide/organic vapor/
acid gas

Hard Hat
Hearing Protection

Inner Gloves

Rubber/Latex Boots

Leather-Palm Gloves

Rubber/Nitrile G]oves

Plain Tyvek

PE Tyvek

Process Coveralls

PVC Gloves

SAR

Safety Glasses

Safety Gdgg]es/Face Shield

Safety Shoes
Saranex Tyvek

Shoe Covers

NEED
No (Yes)

No (Yes)

Yes

Yes

No

Yes

Yes

Yes

No
No
Yes
No
No
Yes

Yes

Yes
No
No

Page 8
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JUSTIFICATION
Required if action
levels are exceeded

or as specified by the
IRS&T representative.

Required if action
levels are exceeded
or as specified by the
IRS&T representative.

- As needed for overhead

work

During concrete
breaking/cutting

As needed to prevent
contact with liquids
(e.g., sumps, drains,
pumping)

As needed for physical
protection of hands

As needed to prevent
contact with liquids
(e.g., sumps, drains,
pumping)

Minimum Requirement

During pump testing and
as needed

Minimum Requirement

(1



5.4

Operation of the Pumping System
ITEM

Air purifying respirator

Cartridges: HEPA Combination
Radionuclide/organic vapor/
acid gas

Hard Hat

Hearing Protection
Inner Gloves

Rubber/Latex Boots

Leather-Palm CGloves

Rubber/Nitrile Gloves

Plain Tyvek

PE Tyvek

Process Coveralls

PVC Gloves

SAR

Safety Glasses

Safety Goggles/Face Shield

Safety Shoes
Saranex Tyvek

Shoe Covers

Page 9

No (Yes)

Yes

Yes

Yes

No
No
Yes
No
No
Yes

Yes

Yes
No
No

JUSTIFICATION
Required if action
levels are exceeded

or as specified by the
IRS&T representative.

Required if action
levels are exceeded

or as specified by the
IRS&T representative.

As needed for overhead
work

As needed to prevent
contact with liquids
(e.g., sumps, drains,
pumping)

As needed to prevent
contact with liquids
(e.g., sumps, drains,
pumping)

Minimum Requirement

During initial testing
and as needed

Minimum Requirement

(A2



6.0

6.1.

6.1.1

6.2

SITE CONTROL

Access

The work associated with this removal action will be within the FMPC
controiled area. In addition, the work area related to this removal
action will be posted as "RWP Required for Entry". This will establish
the Exclusion Zone per 29 CFR 1910.120.

The Exclusion Zone is the zone of high potential hazard due to physical
or chemical dangers. Access to the Exclusion Zone will be restricted by
the Supervisor-in-charge to trained and certified employees, as
requiated by 29 CFR 1910.120, who are required to enter in order to
perform their job functions. There will be different Exclusion Zones
for the various tasks. The Exclusion Zone will be marked with barrier
tape or other easily recognizable devices. The zone may be expanded if
airborne hazards are detected. A1l areas requiring the use of
respiratory protection are included in the exclusion zone. Entrance
shall be limited to one area and controiled by the supervisor in charge.

1R

If necessary, IRS&T representatives will establish a Contamination

Reduction Zone, consisting of step-off pads, at the exit to the
Exclusion Zone. This zone will be used for removal of disposable PPE
and for cleaning of contaminated equipment.

Radiological Postings

Radiological areas will be posted in accordance with DOE Order 5480.11.
The following is a brief summary of posting requirements based on
uranium: :

1000 dpm/100 cm? removable

Regulated Area > :
> 5000 dpm/100 cm? fixed and removable
Contaminated Area > 10,000 dpm/100 cm? removable
> 50,000 dpm/100 cm® fixed and removable

Airborne Radioactivity Area > 2 X 10712 uCi/mi
Respirator Area > 5 x 10712 uCi/mi

In addition, special postings may be added for access to areas: "RWP
Required for Entry” or "Contact HP for Entry."

Bioassay Samples

WMCO personnel involved in this project are required to participate in a
routine periodic urine assay program. Any suspected exposure to
hazardous substances shall be reported. Personnel are also required to
wear a TLD at all times for radiological purposes.

Page 10
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6.3

6.4

6.5

AN

Medical Monijtoring

In accordance with 29 CFR 1910.120 OSHA requirements, all WMCO and WMCO
subcontractor personnel are required to participate in a medical
monitoring program which includes:

A baseline medical examination

Annual medical examination

Medical examinations may be required after exposures
WMCO respirator clearance for respirator users

[« 2N =2 =R e]

Prior to the start of work, personnel involved in this project shall be
identified by name and badge number. Each individual shall be subject
to a medical surveillance approval by the Director, Medical Services.
The approval statement shall certify that each individual is medically
qualified to perform the work and is physically fit to wear PPE.

Training Requirements

A11 WMCO and WMCO subcontractor personnel assigned to the tasks will,
as a minimum, meet the following training requirements:

0 Review of this health & safety plan for this work including site
specified hazards and procedures. (This safety meeting(s) will be
documented.)

WMCO radiation safety training

WMCO respiratory training and fit test or equivalent approved by
WMCO Industrial Hygiene

40-hour OSHA training

8-hour annual refresher training

8-hour supervisory training (for supervisors)

24-hour supervised field experience

o o

0O 000

Safety Meetings

A safety meeting, which must be documented, shall be conducted prior to
start of each day’s work during the perched water source detection and
the installation of the pumping system tasks. The meeting will cover
the following applicable subjects:

[] work operations
{1 personnel protective equipment
[] all monitoring data
[] hazard communications
[] monitoring tests and results
[] decontamination
[] task organization
[1 physical stress

[] emergency procedures
[] communications
[] general safety
[] housekeeping

Page 11
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7.0

8.0

EXPOSURE SYMPTOMS

Exposure to low levels of radioactivity does not produce acute exposure
symptoms. Such exposures may cause delayed effects such as cancer.
Exposures are to be kept as Tow as reasonably achievable. No treatment
is anticipated for the predicted contaminants and concentrations. See
Section 11 for contingency plans.

Exposure symptoms for chemical hazards are described on the attached
data sheets.

SITE ENTRY PROCEDURES

During the pérched water source detection and installation of pumping
system tasks, the following procedures apply:

i

0 Identify exclusion zone, contamination reduction zone, and break
area.

0 Perform daily safety meeting to familiarize team with site .
specific hazards.

0 Discuss alternate communication§ signals (if applicable).

0 Perform respirator check out and fit test prior to use.

(] Use buddy system. Teams of at least two individuals will be used

for all activities within an exclusion zone.

Prior to the initiation of these work tasks, the following permits are
required: :

[] Radiation Work Permit

[] Penetration Permit

[] Chemical/Hazardous Material Permit
[] Work Permit

A1l personnel entering the Exclusion Zone shall be trained and certified

to perform their assigned task as defined by 29 CFR 1910.120.

Entrance to the Exclusion Zone shall be controlled and at the approval
of the supervisor in charge.

Page 12
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9.0 DECONTAMINATION

10.0

11.0
11.1

11.2

Equipment for decontamination of radiological or chemical hazards shall
be kept available in the area surrounding the exclusion zone if such is
determined necessary by supervisor or by either Radiation Safety or
Industrial Hygienme prior to the initiation of the activity. As a
minimum, the location of the nearest water for decontamination and eye

“washing shall be identified and its operability verified prior to start

of work.

WASTES
Wastes include, but are not limited to:

] Disposable PPE
0 Excess materials such as soil or concrete

A1l potentially contaminated waste materials resuiting from site
activities will be collected and placed in drums or other containers.
Disposable protective clothing will be placed in plastic bags and
disposed of as compactible, potentially contaminated waste.

Drums or containers shall meet DOE 49 CFR Parts 171-178, EPA, 40 CFR
Parts 264-265 and 300, and OSHA requirements. Hazard warning label
shall be immediately applied to all drums as specified by WMCO
management/supervisors and Solid Waste Compliance.

CONTINGENCY PLANS

Incidents or Injuries Involving Possible Intake of Radiological or
Chemical Substances by Employees

See statement on submission of urine samples for radiation exposures in
Standard Operating Procedure (SOP) No. 11-C-245.

Incidents or injuries involving potential intake of other hazardous
substances shall be reported to supervisor and the WMCO Medical Section
by the involved employee and an Incident Investigation Report completed
by the invoived employee.

Pre-Emergency Planning

Dur1ng the training and pre-work safety meetings, all employees involved
in this task shall be trained and reminded of the provisions of the
plant emergency procedure, alarm signals and communications, evacuation
routes and emergency reporting. - :

Page 13
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11.3

11.4

11.5

11.6

11.7

Lines of Authority

The supervisor in charge has the primary responsibility for the
prevention of emergency conditions. In the event that an emergency does
occur, the individual involved or observing the condition shall
immediately notify a supervisor, the communication center or the
Assistant Emergency Duty Officer (AEDO). The AEDO is responsible for
ensuring that corrective actions have been implemented, the appropriate
personnel notified, and reports completed as required.

Evacuation

In the event of an emergency which necessitates an evacuation of the
Exclusion Area, the 2-2, 2-2 shall be sounded over the plant alarm
system; a voice message will follow over the Emergency Message System
instructing employees to go to their designated Rally Point (see Figure
2). Personnel shall immediately proceed to the Rally Point and
participate in the accountability process. Personnel will follow
instructions given by the Rally Point Coordinator. When an all-clear

condition has been achieved, personnel will be released from the Rally-

Point.

Emergency Equipment

The following safety equipment, locations to be identified at safety
meetings, is availabie for employee usage:

[] fire extinguisher [] manual fire alarm

[] eye wash []1 two-way radio

[] safety shower [] emergency SCBA units
[] telephone [] respirators

[] spill drums [] clean-up materials

[] absorbent [1 Tocal evacuation alarm
[] other - List

Emergency Notification

A1l emergencies shall be reported immediately. Emergencies can be
reported by telephone dialing 6511; by contacting the communications
center via two-way radio; or by pulling a manual fire alarm.

Fire, Explosion, or Medical Emergency

In the event of a fire, explosion or medical emergency, the
communication center shall be notified immediately by manual fire alarm,
two-way radio, or by calling 6511. The communication center operator
will activate the emergency response team and dispatch them to your
location. Personnel in the immediate area should evacuate to a safe
position and await instructions.

Page 14
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11.8 Additional Information

11.8.1 Hospitals

The WMCO Medical Facility (Building 53) is the primary choice for
on-site injuries. The WMCO ambulance will transport the injured to the
nearest hospital if necessary. WMCO maintains an emergency response
capability which includes an ambulance and Emergency Medical
Technicians.

11.8.2 Emergency Telephone Numbers

12.0

Ambulance: 6511 or 6512

Hospital: 6511 or 6512

Fire: 6511 or 6512

Name . Work .Radio
EMERGENCY RESPONSE 6511

Industrial Hygiene 6207 357
Radiation Safety 6889 355
Fire and Safety 6235 _ 303
Leo Singleton 8908 709
Assistant Emergency

Duty Officer (AEDO) 6431 or 6295 - 202

CONFINED SPACE ENTRY

A Confined Space Entry permit will be required for the perched water
source detection task. A Confined Space Entry Permit will be obtained
and its requirements followed. Permits will not be required for the
installation of the pumping and collector systems and for the pumping of
the contaminated water.

Page 15
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13.0 APPROVAL AND COMPLIANCE STATEMENT

This Health and Safety Plan was produced for the use of WMCO empioyees
and WMCO subcontractors. It is intended for the FMPC and specifically
for the following activities related to the Plant 9 removal action:

Contaminant Source Detection
Installation of Collector System
Installation of Pumping System
Pumping of the Contaminated Water

The undersigned person have read and understood this Health and Safety
plan and agree to follow its provisions (See Note 1):

Name (lettered) Signature Date

Note 1: Compliance with the provisions of this HASP may be audited
through announced or unannounced site visits. Be sure that you are
implementing the provisions of the safety plan and documenting the
reasons for field actions/changes when they are necessary. Site visits
may be performed:

___ By WMCO

__ By DOE

Page 16

[



(R

122¢%

k58 0)

1239
(78.0

,.
4

1
2.0) (106850.0)

§"18. 0)
5) l182 3 Nl

. 1
(1

" ‘..Br w.w
(38.9) (20.9) 1350
(182.0) PLANT 1 (s0.9)f

Q
O

‘ > .
é;Z 2
1240 1243|1340
*(788.0) 124 470.9) 10'5{‘?'- (12.2) \
7~ 1\ -
—~ 7N
°{888.5) LEGEND
- 1243 VELL NUMBER AND
(92.0) VERAGE TOTAL
. (12.2) URANIUM (PPB)
| N,  TOTAL URANTUM
.D 8 POT \¥ ) CONCENTRATION
S PLANY ~ CONTOUR
(71 == 2%

»
126} 1298 m

. . .
(73.0) 1ABORATORY

AVERACE TOTAL U IN WATE
FMPC PRODUCTION AREA




FMPC RALLY PQINTS

DM

Feed Materials Production Center

=

WMCO Graphics #1011

FIGURE 2

U



ATTACHMENTS

N

‘50



MY

7

ONIHE0TD QILYNINVINGD JAOWIY SHNIJ0 LIVINOD NINS 41 " A11dM0¥d
*3181550d 41 1S19070WIWIHAO ¥0 NVIJISAHd 1JY1NOD SHONIW

St 1SYIV LV ¥03 'SA113A3 ¥3IONN ONIGNIINI ¥31vA ONINNNY

40 AINI1d HLIA HSNT4 ATIIVIQINNT S¥NII0 12¥1N0D 343 JI

:sa4npadoad pIy 1414 pue Kouabiaug

-35¥3S1Q AHVNOR N
¥0 JVI0YYD HI1M 2unSOJX3 WOHI STVNOTAION] 30010344 " 3YV)
WINI0 ONY S1S31 ROTLINNA ANVNOWING 01 NOLINILLY WI1J3dS

HIIA TINNOSH3Id 0350dX3 40 NOIIVNIWYXI TWIIQIN LNIWIIV 1dIUd
J01A0Ud - (31dWYS JLONIW ST) Wddl 40 13AIT INIT13)

ONIV13D ¥V 0J0NIWW0DIY (9/61) HSOIN "EW/OW6 ¥O WddS SI A1l VHSO
INJ¥END 341 HI9DV A8 QIONINNOIIY N138 SVH WddS J0 LMD
NOISHENIXI Nv HLIA WddE ST LIRI1 JuNSOdXI VAL ¥ IH913 NV
“JA1S0UY0D S1 01nDIT MLIA LIVANOD "NINS 13R ONV 1VOUHL ISON
"$3A3 3HL OF ONILVLINYI S1 SHOAVA HAIA 10VINOD "H133i 3HL

40 NOTSONY0D ONV ‘SSINNVIA *IHIVOVIH "HINOD NOTIVLLHYI 1DViL
ANOL¥14S3H HLIA YHIOD ANYNOWING ONIAT0AI ATROTS ¥ 3)NC0Yd WY
Wdd0S-G 1V JuNSOdx3 JINO¥HD “3unS0dx3 Y314V GILVIHL ATLdWOYd
10N 31 A1W1234S3 “IVIV3 38 NV QNV ON11AVSIOQ $3W0J38 3nSsii
ONNT 039VWYO WO¥H ONT1INSIY VWIQI AUVNORWINA ONV SISONVAD 4L
“032110NNN 09 AVW 34NSO4XI 1V INI¥ENJ0

NIVd 1HO11S ¥O L¥0IW0DSIQ ML "Q31V3HL NIHA NIAJ WiV

38 NvD Wdd 002 ¥IAO 0L IUNSOdXI ANV SMOYIINYG SI IWIL LYOHS

v NIAJ 404 WAdDOT 1V J¥NSOdX3 "GIYNNII0 SYH IIVWVO AAVIH
HONOW1 NJAD ' 3NSOAXI WALV SAVO ¥O SUNOH Y1ANN 1134 38 10N
AVW S1I0S3Y SNOT¥IS - 3¥NSOdX3 30 13AI1 M1 QWY JWIL IHL NO
1NION3430 ALTYIAIS HITA IOVHYO 9NRT SISNVD 20N 40 NO11VIVHNI

:swojdukg pue $393))) Y1 eaH

731§ :sjuauoy ATl :SIuduWo)
Wdd 000°S ”.an ywpy cdxy Hdd 000° € 1wy cdxy
‘oju] oN :A1191x0) 3K3 ‘oju} oN :A31dix0) (®40

Syl /1vY

om.ud :§U3uI0)
x;mooo.mc“a_u_xo—.—ozc_

131w} aunsodx3 pue £3121x0]

‘ojuf op :A3110yx0) |ewsaq

“SIVE¥IIVM 1181 LVAR0D IHI INOWY Ny

SO1S30SY.ONY "NOJ13L “X3UAd “TDADIN “WONIWATY " (3R NIHA 13315
SSIINIVIS INVISISI¥ 012V D1¥LIN v JIND3Y 1IN 1N8 ‘AHO N3HA
33315 071IW 01 JAISO¥Y0D LON Si 11 "iNIWdINDI ONV SIVIHILYH
J1B11V4W0D HIIA GIONYH 38 1SNW 11 "SINI9Y ONIZ101X0 YIONOHLS
ONY SLNJOV 9N1ON03Y HLIA 3A11DVIY " SNOBUVIOUOAH 031VNI90IVH
ATILIVdHOINT HLIA SIURLXIW JATSOTdXI SWuod 1l “INIZNIBOULIN
HLIA HO 3013INS10 KOA¥YD HLIR ZON ONIXIW A8 0J¥¥dINd 39 NVD
SIA1S01dXI “SNOISOTdXI LNITOIA QIIN00¥d IAVH Ii3 ‘INITAOYd
ININTOL *STOHOD W ‘J0THOAHNY JTLIIV VINOWWY HiIA SIUNLiXIN
“30014X3 0SIV 1HOIW LI 1ng “20N W1 N¥n@ TVIA 11 ‘§IV NI

SNUNG VIYILVA ¥V 41 "NOISO1dXI ¥O 3¥14 ISNVI WY) $31911SN8W0D
HLEA 1IVINOD °1N39V ON1Z101X0 ONOHIS A¥IA v SI 11 “HIONITAD
035070 V N1 J¥N1VHIHIL WOOW LY TVIWILVH 378VIS V ST SIHL

:PLOAY 0} Su0y}1puo)

NOTLYWHOANT ALIATLOVIYN -- A NO1123S

. “SNIVYUVAAY ONIHIVIYE QINIVINOD-J13S

_GNY ONIMI071D 3IA1103108d 114 IHINDIY SYILHIIIYLA "ROTS 2ON
30 430 INHS V ONILdWILLY 3ISOHL :O@N AVRV SV9 9NIdv¥IS] 123410
01 QISN 38 AVW AVH4S H31VA ¥ ONV ‘{QILVIH NIHR 3¥NSSIYJ WOY
3001dX3 0D HIIHA) SHIANITAD 03S0dXI -3W¥I3 100 01 QIsSN

39 QINOHS YILVA “LIVINOD NO 3814 HILVD 0L ONIHIOT) 3SNVI
00D 11 ‘314WYXI ¥0J "SIVINILVW JTIBILSNAWOD HO I18VWWY 4
W11 1DVINOD NO 3¥i3 3Snv] 01 378V ST HIIHA N3OV INIZIQ1XO
ONONIS ANIA V SI 11 YIAIMOH ‘NUNG 10N TI1IM TVIWILVW SIHL

:spaezey | etaadg
‘ojul oN 130 "ojuf oN N
sjlwi) 3| qeuwe] 4

"oju] oN

‘dwa) uojyjubj-oiny

“0ju] oN
i04 yse(

. HOTLVWBOANT QUVZVH NOISO1dX3 ONV 3¥EJ -- Al KO11D3S

“SYIONI LD 133S

N1 JUNSSI¥d MOAYA NMO Si1 UIOND 01NDIT V SY ATIVIIHIWROD
03114dnS S1 11 "vO2N Y3WIO0 M—_ QNY 20N 40 3uniXIW
WNTHEITINDI NV S1 VIBILIYW SIHL “(¥02N 1W ATIWVIINISSI)
01705 $53180100 ¥ S1 TWINILVH SIHL J21- 1V "Wdd02-01
1N0AY 1V ¥0O0 QJYIV INIONN4 V HYIA SYO NAONB-HS1003Y

v ¥0 (2 12 R0138) a1nDIN ONIWNY "NMOY¥8-MOVI3A V SI 11

:uoy 3dy 2053 | @91 5AY4

‘oju) ON X |OA AQ S3|)I°{OA ‘oju] OoN :ajey uoj jesodeay

{u31vn N S1JvIH) {01 = g_u.
‘oju] ON 1Ayt 1qngos 008°2 uha.ﬂcua 10 “>

_ 7021

J 00€°6- :3ujog4 Buid|an OH WW 000 02! 124nssaAgd Lc«¢>

. . (orm 1v)
oSk 1 :A11AR49 D) Jy03dg 2061712 1qugod burgiogd
SI11S1431IVHVHI d<u_zu=u\d<u_m>=g----__m-amm_www
“IY1¥ILVW SIHL HOJ QIYILINI NOTIVHYOINT ININOJWOD ON
abejuadiag AL/ ¢ SV $juauodwo)

SINIIGIYONT SNOQYVZVH -- 11 NOI1D3S

0-v-20101
301X0434 NISOULIN
301X010 NIO0¥1IN :SukuouAs

000 9y “ucmrux Je| n2ay oy

{0)-ALIATLOVY u.w,-ug_u 1(€)-H1WVaH :(p-0 :3Leas) bujyey piezey
‘ojuj oy : |ywed "uway) ‘ojuj oN Te| oy
oju] oN :g/sse1) 100 0-vp-201010 Pl "wdY)

301¥010 NI90HLIN :3weN "wsy)

NOT1YDI411NIOT -- 1 NOI1J3S

0861/81/90 :91eQ Pastrdy 0861/81/90 :aieq £43v)
JCC'CIIIICII"ICIlICIIICCl.ldCI..II.‘.ICIII...'.C"C.III..I.IICICCIIC..CICIICIC

1I3HS viva AL34VS WINIIVW
AOYINT 40 INIWLYYLIQ SILVIS QILIND

CIII"IICIlIIIlIIC.lCIlICCCCIIIIICICI.!II'CIIICCIICII'I.GIICCGICIIIII'I.ICCIIIC

-abed —~ TI73 aweuaj iy By 2l 6861-(1-10

I 9bed {13 :aweusftd CTAEA 6861-£1-10

N



¢ .abe

"20N_32n00¥d 11IA SIVINILVYN

ONINIVINOD -NIOOULIN 40 NOTLSNEWOD °‘ZON 40 ST3AIT SNOGAVIVH
30n00Y¥4 01 3JUNOS IUNLVHIMWIL HOIH ¥3HIO0 ¥O JYv I1¥LIIN]

NV NI 1JVI¥ NVD 2N QNV 20 "SNOI11ONOD D141734S ¥3IONN

35N ONY ONJ TONVH HOS SHII1ddNS WOYS NOI1VWY0INI G311v1I0
NIVIG0 20N ONITONVH ¥D3 LNIWJINDI ONV STINILVH 31911vdKOD
. 3sn_"SINIOV OHIINGIY “SITTILSNAW0) SINVII¥8NT *S1Ind
SINIATOS WON4 AVAY 433X "SvINY ASIY¥ 3414 MO NI SIDuNOS

IV3IH WO¥4 AVAY 3NOLS 431734 3WNSSIUd 404 SIIIAI0 ALI4VS

. JAYH LON 00 SHIONITAD ZON - JION "SHIONITAD Q3Z1unsSiud 30
3SN ONY 9NT TONVH 304 SNOILNVIINHd J1SV8 IANISBO "NDISIA¥INS
350710 GNV ON1TONYH ONY SOYYZVH NI ONINIVY1 WIJ3dS IAVH LSNH
ZON HLIA 9ININYOM ISOML "VIHV ONITONVH ONV 3SN OL ALIWIXONd
35013 N1 030338 38V SHINOHS A134YS ONV NOILVLS HSVAIAI NOLLDV
INVISNI "NOI1D310Hd 3A3 HOJ G131HS 3JV3 V ONV SIT9909 AL34VS
AL34¥S 3SN CONIHL0TD IAT1D310dd ONY SIAQTD JO 3ISN AB SHOJVA HO
01nb1Y HLIA 1IVINDD NINS INIAIYd “ST13A31 NRONMNN HOJ ¥O Wdd0S
3708V 03WINDIY SI HOLVY1dSIY AL T4dNS-YIV HO QINIYLNOD-3TIS

vV ‘Wdd0S M0130 Q35N 38 NvD IdAL YIISINY) HO 3901¥l¥vI V

‘AL IHL JA08V MOIVIIASIY 3D3143IV4 1104 0IAOY¥ddY ANV JOIAQHd
J9NS04X3 INTLNOYNON ONY AINION3IWI HO4 "SINIWIYINOIY AL 13IW
01 NOLLVITINIA 1SNVYHX3 VIO ONV NOTIVIIINIA THINID J0IA0Yd
“3S07IN3 01 A112073A 3Iv3 Wil 001 WNWENIH HLIA QOOH LSNVHXI
NY 3SN “$3D1A30 ONINOLINOW 20N SNONNILINOD 40 ISn ¥3AISNOJ
©37181SV34 WIAINIHA JUNSOdXI INIAIYA O1 ONISSII0Ud 43ISO 3sn

:534NSV3Y UO{ 333044
SIUNSYIH TOYINOD -- 1IN NOILD3S

“J94VHISIG 340438 ILVHLIN

01 NOLLVGIXO SIYINDIY ILIULIN NI HOTH 31SVA) “I9U¥VHISIA
€ONVN ¥0J SINIHIYINDIY NOTLNIIO 13IW O1 ¥3LVA 40 S101

HLIA NIY¥Q OL WSNT4 ONY YILVA HONW HLIA J1SVA 31141IN RO1
“IWHININ 31N110 "SNOTIVIND3IY T¥I01 GNV 3LVES ‘43034 AO1104

:poy)ap |esodsyg ajsen

“IVS04S10 ¥O4 INVL 9NIOTOH OL HSN1J NIHL ‘¥IZIHOLY

HOYS YIIVA HiIR AVHS ‘XIN "EOJHYN 34O SSIIXI NV H1IA T1HdS
aInbl1 ¥IA0) .a<wcam_c ¥04 3Z21WHLININ NIHL “31VY ILVHIOOW

v 1v (NO110YD) NOILNTOS 301XO¥0AH WN1QOS SNOINOV X01-SG

40 SS32x3 NV OINI 20N NNY 01 3801 ONV _IATVA 31013N HOVLLV
‘319V143DIVNN ST NIV 3HL 0L SVD 10 ISVITIY AOTS NIHA "VIdy
¥00O1N0 33¥S NI ¥0 O00H NI 3Jv1d YIONETAD ONINVIT ANV JAOWIY
NV 31V01S] 20N 30 JJ8N0S d0IS “INIOIAJ SVIT 398V IdVH
111A 20N 40 Y¥010D NADY¥G-03Y IHL “SNYIT 1IVHS 31vI01 0L QIS
39 NVD ¥3dvd 301001-HO¥YLS HO ¥3dvd SAWL1T 18 ISIOW S3IJI1A3Q
ONTYNSYIN 20N (111A 1235 33S) 011D3108d AT4IJO¥d Y

OHA dN-N¥31D NI OIAT0ANT ISOHL 1430%3 11V 3L1S WO¥4 3ANTIX
*SNDTLYY340 3INN1ANQODSIQ “NOILVITINIA LSNVHXI WNHIXVH JQ1AO¥d
*03123dSNS ¥0 03133130 ¥V SHYIT NIHA TINNOSYI A134VS AJELON

:paj(1ds 40 paseajas S| [ELI3jew 3seI uy| uIe) ag o0y sdalg

ISN ONY ONTIONYH 3JvS Y04 SNOTINYIIUd -- 11A NO11D3S

“A131VIO3KN]

NYIDISAH4 1IVINOD "NIDAXO WILSININGY NOSHId 031417vnd

JAVH “1S3Y LV ONV WHVA 433X “SINNT IR0 HSAT4 OL SHIVIYE

A3J V B04 A14330 ONV A101dvY 3HIVIHG OL 1INYISNI ' 3IHO

.1V HIV HSI¥3 01 NOSY3d G350dX3 JAOHIY QITVHNL 41  "dIH
WHOIM 139 "SIINNEW ST ¥O4 YIIVA ONV dVOS ONV HILVA ONINNNY
HIIA NIXS 30 SY3¥V 0312334V HSYA "YINOHS ALIJVS JHL ¥3IONN

d

173 oweuai 1]

8p:2i

6861-£1-10

T3beg

117 ‘oweua| 1] gy-2l 6861-1-10

Y



2

1\(’1.

usns Asbéstos

"SECTION 1 MATERIAL IDENTIFICATION
Qaemical Name Asbesios CASe 1352-21-4
Synoayms Possible Occupational Expasure
Amoaite Anthrophyilite Miners and millers of ore
Acinolite Tremolite Manufacturers and users of asbestos-containing products such as brake shoes

Chrysodle UN 2212 (DOT) Repairers and demolishers of structures containing asbeswos

Crocidotite UN 2509 (DOT)
Manufacturer: available from several sources.

SECTION O0 INGREDIENTS AND HAZARDS

Permissible Exposure Limit

0.2 fider/cc — OSHA TWA (all forms) 2.0 fibery/cc — ACGIH TWA (other forms)

0.5 fiber/cc — ACGIH TWA (Amosite) 0.1 Gber/cc — NIOSH-recommended TWA (all forms)

2.0 fibers/cc — ACGIH TWA (Chrysoale) 0.5 fiber/cc — NIOSH-recommended 15-minute ceiling (all forms)
0.2 fider/cc — ACGIH TWA (Crocidolite)  Human Carcinogen (IARC, NTP, ACGIH) Animal Carcmogen (IARC)
CERCLA Hazard Raung — Toxicity 3 - Ignitability 0 - Persisience 3.

Immediately Dangerous to Life and Health Concentration — none specified

SECTION I PHYSICAL DESCRIPTION

Fibrous solid. ranging from long flexible fiber down w dust-like filler powder.

Asbestos can be white. gray, brown or blue in cofor.

Molecular Weight: Vanes Specific Gravity: 2.5

Melung Poinu Decomposes Flash Poin: Nonflammable .
Solubility in Water: Insoluble {breaks down slowiy in hot water)

Upper Explosive Limit in Air, % by voiume: nonflammabie

Lower Explosive Limit in Air. % by volume: nonflammable

SECTION IV INCOMPATIBILITIES AND STORAGE

Incompadubilides: None
Store asbestos in closed contaners (dust-ught) in a clean, secure area. Protect conwiners from damage. Do not open

without proper conaol measures. Ensure containers are properly iabeled.

SECTION V HEALTH HAZARD AND PROTECTION DATA

Target Organs Route of Eaary Into Body

Lungs Inhaladon

Respiratory Svstem [ngesnon

Casgointesunal Skin or Eye Conuact

Symptoms

Coughing Asbestosis Mesotheilioma Respiratory [rriadon Pneumoconiosis
Cvanosis Pleuniuc Pain Respiratory Cancer Pleural Thickening Finger Clubbing
Dvspnea Skin [muagon Respiratory Disgess Pulmonary Fibrosis Weight Loss

NOTE: Acute exposure may cause imuuon and coughing. Chronic exposure may cause pulmonary obrosis, a cerminal
pneumoconiosis called asbesiosis which may appear as eariy as 13 vears after exposure, but typicaily deveiops over
2040 years. The inadence of pulmonary fibrosis and lung cancer in asbestos<xposed workers is synergisocaily
increased by smoking.
Protecuve Equipment Requirements
29 CFR 1910.100] Asbestos
Special clothing: The empiover shall provide. and require the use of. special clothing, such as coverails or similar
whole-body clothing, head coverings, gloves and foot covenings for any employee cvposed to airborne concentragons
of asbestos fibers.
Medical examinagons are required for ubestos workers (preplacement. peniodic and termunacon examinadons),
20-year recordkeeping required.
Employers are required (0o provide and ensure that employees use and/or follow these proteclive dem:e: and
measures; employees are required (o use and/ or follow them:
Posted waming signs.
Face shieids, vented goggies or other appropriate protectve equipment that complies with 1910.133 of this part.
Change rooms with two separate iockers or containers.
Rouune changing of work clothing if drere is a possibility that clothing may be conaminated.*

[ 2]
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Protective Equipment Requirements (continaed) ' |
who are required to shower do 10 before breaks, lunch or leaving the contaminazed area.
Showering after each shift prior to leaving premises.
Not smoking, eating or drinking in the work area.
sContaminated clothing should be sealed in a labeled plastic bag and laundered Commerical laundries should be
nodfied of the asbestos contaminadgon.
Employers are required to provide engineering conuols, i.e., negative-pressure ventilation with high-efficiency
particulate air (HEPA) filtration, sealed enciosures for removal projecu. (See EPA requiations for guidance.)

Respirator Selection

2 fibenv/cx Half-mask air-purifying respirator with 2 high-eficency filter. .

10 fibers/cc Full face-piece air-purifying respirator with a high-efficiency filter.

20 fibers/cc - Air-purifying respirators with a high-efficiency Bker. Supplied-air respirator operated
in condnuous-flow made.

200 fibers/cc Supplied-air respirator with a full face-piece operated in pressure-demand mode.

Greater than Supplied-air respirator with a full face-piece operated in pressure-demand mode

200 fibers/cc equipped with an auxiliary positive pressure self<onuined breathing apparatus.

Firefighting

Seif-conuined breathing apparatus with a full face-piece operated in pressure-demand ar other positive-pressure
mode.
Supplied-air respirator with full face-piece and operated in pressure-demand or other positive-pressure mode in
combination with an auxiliary seif<ontained breathing apparatus operated in pressure-demand or other positve-
pressure mode.
First Aid
Skin Conaact: Remove contaminated clothing and shoes immediately. Wash affeaed area with soap and water undl nc
evidence of the substance remains. Get medical azenuon at once. S
Eye Contact: Wash eyes immediately with large amounts of water, occasionally lifing the lower and upper lids. Ge:
medical azenuon at once. .
Inhalation: Remove from area at once to fresh air. If breathing has stopped. perform artificial respiration. Get medical
attenuon at once.

_Ingestion: Get medical aaention at once.

SECTION V1 REGULATIONS/OSHA

OSHA Standard 29CFR1910.1200 Hazard Communication

OSHA Suandard 29CFR1910.1001 Asbestos

OSHA Suandard 29CFR1910.94 Vendlation

OSHA Suandard 29CFR1910.134 Respiratory Protecuon .
OSHA Suandard 29CFR1910.20 Access 10 Emplovee Exposure and Medical Record
OSHA Suandard 29CFR1910.132 Personal Protective Equipment

OSHA Suandard 29CFR1910.141 Saniwdon

OSHA Suandard 29CFR1910.151 Medical Services and First Aid

OSHA Standard 29CFR1910.133 Eye and Face Protecton '

SECTION vII EMERGENCY HANDLING OF HAZARDOUS MATERIALS

I Materiai Is On Fire or Invoived in Fire:
Extinguish fire using agent suitable for type of surrounding fire imatenal itself does not burn or bummns with difficult

1f Material Is Not on Fire and Is Not Involved in Fire:
Keep matenal out of water sources and sewers. Build dikes (o conwin flow as necessarv.

Personal Danger Sicuadon Protection:
Keep upwind. Wear boous, protective gioves and gas-ught goggies. Avoid breathing dust vapors/ fumes from matenai.
Wash awav any maienals which may have contacted the body with copious amounts of water or s0ap and water.

SECTION vill SPILL, LEAK AND DISPOSAL PROCEDURES

- Adequately wet or mix with water to form a slurry. Seal marenial in a leak-tight conwiner. Label containers as specifie
in 1910.1001. The SARA Act of 1986 requires that a release equal to or greater than the reponable quantiry for thi.
substance must be reported to the Local Ptanning Commission. the Siate Emergency Response Commussion, and th
Nauonal Response Center. '

Contact the Ohio EPA for Emergency Spiil Informadon: 1-800-282-9378.
Effective 1/87. For further chemicai information consact the Resource Center at 1-300-282-3045, Ext. 7388.

o8 Ohio Monitor/Jar
' 3y
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™ NATERIAL SAFETY DATA SEILT REROSINE /0o s5S
MARKETED BY: CORPORATE EMERGENCY TELEPRONE (Toll-Free)
THE STANDARD OIL COMPANY (OHIO) FROM WITHIN OHIO: 800-362-8059
BORON OIL COMPANY FROM OUTSIDE OHIO: 800-321-8642
BP OIL INC. CHEMTREC (CMA): 800-4624-9300

- Midland Building
Cleveland, Ohio 44115

_DESCRIPTION

CHEMICAL NAME: Petroleum hydrocarbouns CAS REGISTRY NO.: 8008-20-6

SYNONYMS: Refined straight~run petroleum distillate, also used as No. | Heat 0il, No. !
Diesel Fuel, Kerosene )

CHEMICAL FAMILY: Hydrocarbons FORMULA: Mixture MOL. WT. N.A.

COMPOSITION: Refined petroleum hydrocarbons dxs:xllxng within the range of 300° to 550 F
(paraffins, naphthenes, aromatics) plus very minor amounts (ppm range) of metal deactivator
and antistatic agent. Product contains not more than 0.32 S, and conforms to ASTM D-3699
specifizations for type X-2 kerosine, suitable for use in €flue-connected appliances and
heaters. PRODUCT DOES NOT MEET 0.04Z SULFUR LIMIT FOR TYPE ¥~1 KEROSINE AND SHOULD NOT BE
USED IN NON-FLUE CONNECTED APPLIANCES OR HEATERS OR WICK LAMPS.

STATEMENT OF HEALTH HAZARD .
HAZARD DESCRIPTION: Combustible liquid. No acute effects from limited incidental contacet.
Ingestion may be accompanied by aspiration into lungs, which can cause severe pneumonitis.
EXPOSURE LIMITS: 500 ppm threshold limit value (TLV) for vapors; 5 mg. /M3 for oil mist in
air (8 hour time weighted average exposure, OSHA 29 CFR 1910.1000, Table Z-1).

EMERGENCY TREATMENT

EFFECTS OF OVEREXPOSURE: Vapors may irritate eyes, nose, and throat, and at high concentra-
tion cause headache, dizziness. Excessive prolonged or repeated skin contact may cause dry
ing, dermatitis due to defatting action common to all oils. Ingestion may create discom-
fort, but without lasting effect. Aspiration of liquid oil into lungs can cause dangerous
pneumonitis. Inhalation of mist is not known to have adverse effect but should be avoided.

EMERGENCY AID: Eyes: flush with copious water for 15 min., holding eyelids apart and away
from eyeball. Skin conract: remove contaminated clothing and wash contacted areas with
mild soap and water. Use emollient cream if needed. Inhalation of vapors: remove patient
to fresh air, administer oxygen or artificial respiration if needed. Swallowing: Do not
induce vomiting because of risk of aspiration. After spontaneous vomiting, monitor patient
for difficult breathing. EFFECT OF LIQUID IN LUNGS MAY BE DELAYED ONE OR TWO DAYS. IF
SYMPTOMS PERSIST OR EXPOSURE IS SEVERE, SEEK PROMPT MEDICAL HELP.

NOTE TO PHYSICIAN: Petroleum aspiration may cause severe pneumonitis ('"oil pneumonia”). Vom
icing should not be induced, and gastric lavage should be undertaken with consideration of
endotracheal intubation, especially in an unconscious patient.

PHYSICAL DATA

BOILING PT.: Imitial: 300°F FREEZING PT.: Not applicable
VAPOR PRESSURE: at 68°F: 0.4 mm. Hg VAPOR DENSITY (Air=l): 4.7
SPECIFIC GRAVITY: at 60°F: 0.825 SOLUBILITY IN WATER: Negligible
PERCENT VOLATILE: at 100°F: 0% EVAPORATION RATE (Water=l): Slower

APPEARANCE AND ODOR: Colorless or straw-colored clear liquid wich hydrocarbon odor.

FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: min. 120°F (ASTM D 93) AUTOIGNITION TEMP.: 410°F

FLAMMABLE LIMITS IN AIR: LOWER: 0.7% UPPER: 5.0%

EXTINGUISHING MEDIA: Foam, carbon dioxide, dry chemicals, wacer fog, sand or earth.

SPECIAL FIRE-FIGHTING PROCEDURES: Do not direct water directly into fire to avoid splatter,
spread. Use water to cool threatened surroundings. Avoid breathing fumes. Use self-con-
tained air supply if needed.

UNUSUAL FIRE AND EXPLOSION HAZARDS: Product is a combustible liquid. Exposure to extreme
heat may cause pressure in closed containers. Atomized mist or heated vapor may ignite wi
explosive violence. <o
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MATERIAL SAFETY DATA SHEET - KEROSINE )
Page Two o

— CHEMICAL REACTIVITY
STABILITY: StCable.
CONDITIONS TG=AVOID: Extreme heat, contact with strong oxidizers (peroxides, chlorine, oxygen
under pressure).
HAZARDOUS :DECOMPOSITION PRODUCTS: Volatile hydrocarbons from thermal decomposition; carbon
monoxide frgg combustion.

SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN: Remove sources of ignition. Contain spill. Recover liquid by mopping,
vacuum, or solid absorbent. Avoid excessive contact with lqiuid or vapors.

WASTE DISPOSAL: Deposit recovered liquid in waste oil syscem, incinerace, or dispose of
liquid and contaminaced absorbent and diking material in landfill in compliance with fed-
eral, state, and local regulations. Rerosine may be a hazardous waste under RCRA (40 CFR
261.21). EPA hazardous waste number DOOl, characteristic of ignitibility, flash point below
140°F.

SPECIAL PROTECTION AND PROCEDURES

RESPIRATORY PROTECTION: Not needed in normal use. A cartridge-type respirator should be used
wnere misting is a problem, and self-contained breathing apparatus in emergencies involving
high vapor concentration.

VENTILATION: Local or mechanical ventilation sufficient to control exposure below TLV level.
Explosion-proof where there is risk of ignition.

PROTECTIVE EQUIPMENT: Not needed in normal use. Barrier creams, oil-impervious gloves and
sleeves or other protective equipment, including eye shield, may be used to reduce chances
of contact.

SPECIAL PRECAUTIONS
HANDLING AND STORING: Avoid extremes of temperature 1n storage. Store away from sources of
ignition. Avoid contamination. Ground containers during transfer to prevent static elec-
tricity build=up from flowing liquid. Avoid splashing during transfer.
WORKPLACE: Observe TLV limits. Practice good housekeeping.

DISPOSAL: Deposit in plant waste oil system, incinerate, transfer to re-refiner, or dispose
in landfill in compliance with federal, state, and local regulations. SEE WASTE DISPOSAL.
PERSONAL: Practice good personal hygiene. Do not continue to wear oil-contaminated clothing
or carrty oil-soaked rags. Discard oil-soaked leather goods. Avoid unnecessary exposure o

liquid, =mist, or vapor. '

LABELING AND SHIPPING

HAZARD CLASS: Combustible Liquid

PROPER SHIPPING NAME: Kerosine, Combustible Liquid, UN 1223

PLACARD: Combustible (when in bulk) LABEL: None required.

SICC NO.: 29-112-25 IDENTIFICATION NO.: UN 1223

OTHER REGULATORY REQUIREMENTS
Any eavironmental release which introduces oil into a navigable waterway must be reported
promptly to the National Response Center, U.S. Coast Guard, Washington, D.C. (1~800-424-8802)
(FWPCA §311(b)(3)). .

REVISION DATE: 11/19/81 REVIEWED BY: Pf::\ M/ECP/RAR/CWS/WIW/SMD
REPLACING DATE OF: 9/24/76 0SHA-20, Form APPROVED: P,
‘| PRODUCT CODES: P 1410 TITLE: Product Safety Co inacor

ALTERNATIVE TO OSHA-20 FORM

g\
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X¥N-BUTYL PHOSPHATE»M
*%¥N-BUTYL PHOSPHATE*x
“¥N-BUTYL PHOSPHATExX

MATERIAL SAFETY DATA SHEET

- = W B E R R TR MDD D D T T P AW T e D P GG e M D M e D TP R R TGS S G T D D W R W R A

FISHER SCIENTIFIC EMERGENCY CONTACTS DATE: 05704786
CHEMICAL DIVISION GASTON L. PILLORI PO NBR: N/A

. 1 REAGENT LANE (201) 796-7100 : ACCT: 878202-02
FAIR LAWN NJ 074610 INDEX: 12-8612-10106
(201) 796-7100 CAT NO: B4044

THE INFORMATION BELCW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE 70 US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED. WITH RESPECT TO
SUCH IMFORMATION. AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAXE THEIR OWN INVESTIGATIONS 7O DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

@ . A > W T = e e = P R W P D D M TR A = = P s P T MR W R N Y e W R R e RS P D AR R S S D R WD e YD D T R WD e W W G W e

SUBSTANCE IDENTIFICATION

CAS-NUMBER 126-73-8
SUBSTAHCE: #4N-BUTYL FHOSPHATEx* .

TRADE MAMES/SYNONYMS: TRI-N-BUTYL PHOSPHATE; TBP; TRIBUTYL PHOSPHATE:
PHOSPHORIC ACID, TRIBUTYL ESTER; PHOSPHORIC ACID TRIBUTYL ESTER; B-104

CHEMICAL FamILY:
FSTER, NOM-CARBOXYLIC

MOUECULAR FNPRMULA: Cl12-H27-04-P MOL WT: 266.32

CERCLA RATINGS (SCALE 0-3): HEALTH=2 FIRE=1 REACTIVITY=0 PERSISTENCE=0
"""""""" © T COMPONENTS AND CONTAMINANTS
FERCENT: 100.0 COMFONENT: N-BUTYL PHOSPHATE

DTHER COHTAMINANTS: NONE

EYPOSURE LIMITS:

5 MG/M3 QSHA TWA;

0.2 PPM (2.5 MG/M3) ACGIH TWA: 0.4 PPM (5 MG/M3) ACGIH STEL (NOTICE OF INTEND
FRCHANGE 1384-1939%5)

"""""""""""""""""" PHYSICAL DATA T
DESCRIPTIOM: ODORLESS. COLORLESS TO éALEAYELLON LIQUID.

'BOILING POINT: 560 F (293 C) MELTING POINT: -112 F (-80 C)
SPECI?IC GRAVITY: 0.98 VAPOR PRESSURE: 13.7 MM a 20 C MMHG

“EVAPORATION RATE: NOT AVAILABLE SOLUBILITY IN WATER: INSOLUBLE

SL



[N

[CO 19

¥¥N-BUTYL PHOSPHATE*x» PAGE 02 OF 05
SOLVENT SOLUBILITY: MISCIBLE IN ALCOHOL OR ETHER VAPOR DENSITY: 9.1

FIRE AND EXPLOSION DATA
FIRE AND EXPLOSION HAZARD:
A SLIGHT FIRE HAZARD OR EXPLOSION HAZARD WHEN EXPQOSED TO HEAT OR FLAME OR BY
PEACTION WITH INCOMPATIBLE SUBSTANCES.
FLASH POINT: 295 F (146 C) (0C) UPPER EXPLOSION LIMIT: NOT AVAILABLE

LOWER EXPLOSION LIMIT: NQOT AVAILABLE AUTOIGNITION TEMP.: 900 F (5643 C?

-

FIREFIGHTING MEDIA:
CRY CHEMICAL, CARBON DIOXIDE, WATER SPRAY QR FOAM
(1984 EMERGENCY RESFONSE GUIDEBOOK, DOT P 5800.3).

FOR LARGER FIRES, USE WATER SPRAY, FOG OR ALCOHOL FOAM
(1584 EMERGENCY RESPONSE GUIDEBOOX, DOT P 5800.3).

FIREFIGHTING:

MOVE CONTAINERS FROM FIRE AREA IF POSSIBLE. COOL CONTAINERS EXPOSED TO FLAMES
WITH WATER FROM SIDE UNTIL WELL AFTER FIRE IS OUT (1984 EMERGENCY RESPONSE
SUIDEROOK. COT P 5800.3).

EXTINGUISH USING AGENTS INDICATED; DO NOT USE WATER DIRECTLY ON MATERIAL.

IF LARGE AMOUNTS OF COMBUSTIBLE MATERIALS ARE INVOLVED, USE WATER SPRAY

OR FOG IN FLOODING AMOUNTS. USE WATER SPRAY TO ABSORB CORROSIVE VAPORS.

CO0L CONTAINERS WITH FLOODING AMOUNTS OF WATER FROM AS FAR A DISTANCE AS
POSSIBLE. AVOID BREATHING CORROSIVE VAPORS; KEEP UPWIND (BUREAU OF EXPLOSIVES,
EMERGENCY HANDLING OF HAZARDOUS MATERIALS IN SURFACE TRANSPQRTATION, 1981).
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TOXICITY

3000 MG/KG ORAL RAT LD50; 100 MG/KG INTRAVENOUS RAT LDLO; CARCINOGEN STATUS:
HONE.

N-BUTYL PHOSPHATE IS A SEVERE PULMONARY, SKIN, AND MUCOUS MEMBRANE
IFRITANT. SEVERE EXPOSURE MAY AFFECT THE CEMTRAL NERVOUS SYSTEM. PERSONS WITH
A HISTORY OF CHRONIC RESPIRATORY OR SKIN DISEASE MAY BE AT AN INCREASED RISK.
FROM EXFOSURE.

HEALTH EFFECTS AND FIRST AID

INHALATION:
-=CCRROSIYE. 1100 MG/M3 IMMEDIATELY DANGEROUS TO LIFE OR HEALTH.
‘ACUTE EXPOSURE- EXPQSURE TO THE LIQUID MAY IRRITATE EYES, SKIN, THROAT,
NOSE, MUCOUS MEMBRANES, OR MAY CAUSE HEADACHE, NAUSEA,
WEAKNESS, FEVER, OR COUGHING. SEVERE EXPQSURE MAY CAUSE
PROLONGED PULMONARY EDEMA, NARCOSIS, OR COMA.

CHRONIC EXPOSURE- HAS NOT BEEN REPORTED.
-~ FIRST AID- REMOVE FROM EXPOSURE 70O FRESH AIR IMMEDIATELY. IF BREATHING HAS

STOPPED, GIVE ARTIFICIAL RESPIRATION, MAINTAIN AIRWAY AND BLOQD
PRESSURE AND ADMINISTER OXYGEN IF AVAILABLE. XEEP AFFECTED PERSON
]

<
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“¥N-BUTYL PHOSPHATE* PAGE 03 OF 0S
WARM AND AT REST. GET MEDICAL ATTENTION.

SKIN CONTACTF:
TRRITANT.
ACUTE EXPOSURE- MAT CAUSE IRRITATION. PROLONGED CONTACT MAY CAUSE BURNS.

CHRONIC EXPOSURE- MAY CAUSE DERMATITIS.

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL
HO EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 15-20 MINUTES).
GET MEDICAL ATTENTION.

EYE CONTACT:
IRRITANT,
ACUTE EXPOSURE- MAY CAUSE IRRITATION. PROLONGED CONTACT MAY CAUSE BURNS,
TEMPORARY EPITHELIAL INJURY, OR VISUAL DISTURBANCES.

CHRONIC EXPOSURE- MAY CAUSE CONJUNCTIVITIS.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OCCASIONMALLY
LIFTING UPPER AND LOUWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL
REMAINS (APPROXIMATELY 15-20 MINUTES). IN PRESENCE OF BURNS,
APPLY STERILE BANDAGES LOOSELY WITHOUT MEDICATION. GET MEDICAL
ATTENTION.

IHGESTION:
CORROSIVE. )
ACUTE EXPOSURE- MAY CAUSE ABDOMINAL PAIN, VOMITING, OR DIARRHEA. TOXIC
AMOUMNTS WILL CAUSE NARCOSIS.

FIRST AID- IF VICTIM IS CONSCIOUS, IMMEDIATELY GIVE 2 TO 4 GLASSES OF
WATER, AND INDUCE VOMITING BY TOUCHING FINGER TO BACK OF THROAT. GET
MEDICAL ATTENTION IMMEDIATELY.
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REACTIVITY

REACTIVITY:
STABLE UNDER NORMAL CONDITIONS. REACTS VIOLENTLY WITH STRONG OXIDANTS.

INCOMPATIBILITIES:
REACTS VIOLEZMTLY WITH STRONG OXIDANTS.

DECOMPOSITION:
OH COMBUSTIQN EMITS TOXIC OXIDES OF NITROGEN AND TOXIC OXIDES QF PHOSPHORUS.
|

—POLYMERIZATION:
HOT KNOWN TO OCCUR.

WU NN N0 U 0006 0 006K U6 2636 036 06 36 06 36 36 06 3 0 6 063 3 M 36 U6 606 6 D6 JE D06 06 D636 02606 06 M0 K06 D D6 36 06 96 06 2 I 3 36 08 ¢ 3¢
CONDITIONS TO AVOID

MAY BE IGHITED BY HEAT OR FLAMES. CONTAINER MAY EXPLODE IN HEAT OF FIRE.
YAPOR EXPLOSION HAZARD INDOORS. AVOID CONTACT OR STORAGE WITH STRONG OXIDANTS.

ANV
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SPILL AND LEAK PROCEDURES

OCCUPATIONAL SPILL:
SHUT OFF IGNITION SOURCES. STOP LEAK IF YOU CAN DO IT WITHOUT RISK. FOR SMALL

SPTLLS, TAKE UP WITH SAND OR OTHER ABSORBENT MATERIAL AND PLACE INTO
CONTAINERS FOR LATER DISPOSAL. FOR LARGER SPILLS, DIKE FAR AHEAD OF SPILL FOR
LATER DISPOSAL. NO SMOKING, FLAMES OR FLARES IN HAZARD AREA. KEEP UNNECESSARY
FEOPLE AWAY; ISOLATE HAZARD AREA AND DENY ENTRY.

PROTECTIVE EQUIPMENT

VENTILATION:
PROVIDE LOCAL EXHAUST VENTILATION OR GENERAL DILUTION VENTILATION TO MEET
PERMISSIBLE EXPOSURE LIMITS.

RESPIRATOR:
EXFOSURE LINITS T0 50 MG/M3-
50 MCs/tM3- SUPPLIED-AIR RESPIRATOR.
SELF-CONTAINED BREATHING APPARATUS.

250 MG/M3I- GAS MASK WITH AN ORGANIC VAPOR: CANISTER (CHIN-STYLE OR FRONT-
OR BACK-MOUNTED CANISTER) WITH A DUST AND MIST FILTER.
SUPPLIED~AIR RESPIRATOR WITH A FULL FACEPIECE, HELMET, OR HOOD.
SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

1300 MG/M3- TYPE 'C*' SUPPLIED -AIR RESPIRATOR OPERATED IN PRESSURE-DEMAND,
OTHER POSITIVE-PRESSURE, OR CONTINUOUS~FLOW MODE. ’

ESCAPE- GAS MASK WITH AN ORGANIC VAPOR CANISTER WITH A HIGH -EFFICIENCY
PARTICULATE FILTER.
SELF-CONTAINED BREATHING APPARATUS.

FIREFIGHTING- SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACE-PIECE
OPERATED IN PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.

CLOTHING:
{MPLOYEE M'ST WEAR APPROPRIATE PROTECTIVE CLOTHING AND EQUIPMENT TO PREVENT
REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.

CLOVES:

EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS

SUBSTANCE.

EYE FROTECTION: ‘

EAR FACESHIELD (8 INCH MINIMUM) AND VENTED SAFETY GOGGLES. DO NOT WEAR
~—CONTACT LENSES WHEN WORKING WITH CHEMICALS.

AUTHORIZED - ALLIED FISHER SCIENTIFIC
CREATION DATE: 01/11/85 REVISION DATE: 10/22/85

-ADDITIONAL INFORMATION-

THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
~—~INFOPMATION CURRENTLY AVAILABLE 70 US. HOWEVER, WE MAKE NO WARRANTY OF
“MERCHANTABILITY OR ANY QTHER WARRANTY, EXPRESS UR IMPLIED, WITH RESPECT TO

SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS

*%N-BUTYL PHOSPHATE¥x PAGE 05 OF 05
SHOULD MAXE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.

AN
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Material Safety Data Sheet

s
el | £
B3
-4
g 1 PRODUCT IDENTIFICATION
b MANUFACTURER'S NAME REGULAR TELEPHONE NO.
° - - EMERGENCY TELEPHONE MO, O 13-874-9261
2 Herbert-Verkamp-~Calvert Chemical Co. $13-874-9261
5 ADDRESS
S 4600 Dues Drive Cincinnati, OB 45246
c TRADE NAME CAL ¢
2 | Ammonia, Anhydrous 7664-41-7
B SYNONYMS
£ | Ammonia Liquified
)
F § Il HMAZARDOUS INGREDIENTS
g ‘25 MATERIAL OR COMPONENT Y HAZARD CATA
“ 15| Amonia 100 TLV = 50 ppm
z
§
3
-3
s
i
Q
a
e
[
[ -4
o
£|3
2 | 8 | menvsicaL oata
é BOILING POINT, 760 MM NG MELTING POINT . FREEZING POINT
3 - 28°°F N/A - 108° F
SPECIFIC GRAVITY (M,051) VAPOR PRESSURE
0.618 115 PSI @ 20° C
VAPOR DENSITY (AlRat) SOLUBILITY IN 14,0, 8 BY WT.
P 0.6 89.9 gm/100 cc at 0° C
@ VOLATILES BY VOL. EVAPORATION RATE (BUTYL ACETATE"1)
100 Greater than one
APPRARANCE AND ODOR
Liquid at lov temperatures. Colorlesq gas st moderate temperature,.
o Has penetrating pun
Not available <

IMPORTANT: The ol Catvert O [
10N B9 The SACVE FEI0ONNINIY O LT LSS/ 10 CRIerMIng Te

nm“‘

s Protct Descnption conusned w
106 s own uae ThE muav VERRAMP-CALVEAT CHEL
MANES NO QTHER WARRANTY. m m OR nwco m lmtlll OF MEACHANTABILITY OR OF FITNESS FOR A PARTICULAR PUA!
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IV FIRE AND EXPLOSION DATA 7
FLASH POINT (TEST METHOD) AUTCIGNITION TEMPERATURE
Not applicable- 651° C
FLAMMABLE LIMITS IN AIR. % BY YOL. LOWER UPPEA
-16.0 25.0
EXTINGUISHING MEDIA ]

Water spray, fog, dry chemical or foam to eitingutsh fires.

SPECIAL FIRE FIGHTING PROCEDUALS
Wear self-contained breathing apparatua and full fire fighting protective clothing.

Stop flow of gas. Use water to keep containers cool. Use water spray to reduce

M ARmonia 18 stored under pressure. Heat can cause relief valves to blov, releasing

ammonia vapor. Cool tank with vager if exposed to fire. The presence of oil or othe
i creas .

V HEALTH HAZARD INFORMATION

MEALTH HAZARD DATA

Ammonia is a strong irritant.

AQUTES OF EXPOSURE

INMALATION
Acute exposure can result in severe injury to respiratory membranes, mouth, throat

and stomach and may result in death or permanent injury.

SKIN CONTACT
High levels of ammonia vapor may cause skin burns or blisters. Direct contact wit!

liquid will cause severe burms.
SKIN ABSORPTION

See - skin contact above.

EYE CONTACT
Ammonia is a severe irritant, exposure to high levels of vapor can cause severe ey.

damage. Direct cog:gs xith liquid will cause serious eye burns and may cause

INGESTION
Because of the characteristics of ammonia, ingestion of liquid if very unlikely, bu

it will result in severe burns to mouth, throat and stomach.

R T oveatirosne Severe burme to any tissues contacted. Blindness may occur if direc’

contact with liquid. Death may result in inhalation of high levels of ammonia.
CHRONIC OVEREXPOSURR
Severe irritation of tissues contacted.

EMERGENCY AND FIRST AID PROCEDURES
eves: Hold eyelids open and flush with plently of water for at least 20 minutes. Ge

medical attention immediately. Speed in flushing of eyes is very important.

SXN Remove contaminated clothing and flush with plency.of water for at least 15
minutes. Get medical attention at once. Use no ointments on burms.

INMALATION:  Remove to an uncontaminated area. Give artifical respiration if necessary
Give oxygen after severe exposures. Get medical attention immediately.

NGESTIO
' 1f conscious, give the person large quantities of water to dilute. Get

" medical attention immediately. Do not induce vomiting.

NOTES TO PHYSICIAN:

51
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VI REACTIVITY DATA
- CONOITIONS CONTRISUTING TO INSTABILITY

Stable at room temperature. Exothermic with acids.

INCOMPATIBILITY
Contact with strong oxidizers may cause fires and explosions. Contact with

hypochlorites, gold, mercury and silver may form highly explosive products. Conmtact

v—

MAZARDOUS DECOMPOSITION PRODUCTS

Thermal combustion produces oxides of anitrogen.

—

CONDITIONS CONTRIBUTING TO MAZARDOUS POLYMERIZATION

Will not occur,

Vil SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN (F MATERIAL IS RELEASED OR SPILLED
Evacuate people if spill is significant. Wear respiratory protection and protective

clothing. Shut off sourse if possible. Contain spill by diking and dilute with
vater, carefully neutralize and discharge with an excess of water.

NEUTRALIZING CHEMICALS

Diluted Acids.

WASTE DISPOSAL METHOO
Allow ammonia to disipate if practical. Reclaim liquids by pumping. Classed as
a hazardous waste under RCRA. Comply with all Local, State and Federal regulations.

VIIl INDUSTRIAL HYGIENE CONTROL MEASURES

VENTILATION REQUIREMENTS
Provide sufficient ventilation to control exposure concentration below airborme
exposure limits. Exhaust equipment should be explosion proof.’

SPRCIFIC PERSONAL PROTECTIVE EQUIPMENT

RESMRATORY (SPECIFY 1N DETAL) UBe NLOSH approved cartridge respirators where concentrations

are below 100 pgn. Full face mask with cartridge below 300 ppm. Above, 300 ppm, u
self-contained breathing apparatus. :

EYE : ‘
Chemical safety goggles. Provide eye wash facilities in immediate exposure area.

GLOVES
Rubber 53

OTHER CLOTHING ANO EQUIPMENT
Note: The above personal protective equipment is the minimum recommended protectio
for handling_thin product. Additional protection msy be advisable depending upon
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IX SPECIAL PRECAUTIONS

PRECAUTIONARY STATEMENTS

Do not breathe fumes or vapors.

Do not get into eyes, on skin, or on clothing.

Wear recomsended eye and skin protection equipment.

‘Train employees in correct handling procedures.

Contact lens should not be worn when working with this chemical.
Do not mix ammonia with any other chemicals.

Do not expose containers to extreme heat.

OTHER MANDLING AND STORAGE REQUIREMENTS

DEPARTMENT OF TRANSPORTATION INFORMATION
PROPER SHIPPING NAME: Anhydrous Ammonia UN 1005
HAZARD CLASS: Non-Flammable Compressed Gas <q

PREPARED BY: DATE: .
2 10_0R
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%¥CALCIUM HYDROXIDEXX
*%XCALCIUM HYDROXIDEXX
*%CALCIUM HYDROXIDEX®

MATERIAL SAFETY DATA SHEET

FISHER SCIENTIFIC EMERGENCY CONTACTS DATE 05727787
CHEMICAL DIVISION GASTON L. PILLORI PO NBR: 6486864-00

1 REAGENT LANE (201) 796-7100 ACCT: 878202-02
FAIR LAWN NJ 07410 INDEX: 12871350130
(201) 796-7100 CAT NO: C97500

THE INFORMATION BELOW IS BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE 70 US. HOWEVER., WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT 7O
SUCH INFORMATION, AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.
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SUBSTANCE IDENTIFICATION

: CAS-NUMBER 1305-62-0
SUBSTANCE: #%CALCIUM HYDROXIDEx*
TRADE NAMES/SYNONYMS:
HYDRATED LIME; CALCIUM HYDRATE; LIME WATER:; SLAKED LIME; CAUSTIC LIME;
BIO?AB;cggggg:IDE; CALCIUM DIHYDROXIDE; XKALKHYDRATE; MILK OF LIME; C-88;
C-97; A

CHEMICAL FAMILY:
INORGANIC BASE

MOLECULAR FORMULA: CA-H2-02 MOL WT: 74.10

CERCLA RATINGS (SCALE 9-3): HEALTH=1 FIRE=0 REACTIVITY=Q0 PERSISTENCE=0
"""""""""" COMPONENTS AND CONTAMINANTS
COMPONENT: CALCIUM HYDROXIDE . PERCENT: 108

OTHER CONTAMINANTS: NONE

EXPOSURE LIMITS:
5 MG/M3 ACGIH TWA

) PHYSICAL DATA
DESCRIPTION: ODORLESS, WHITE, CRYSTALLINE POWDER WITH A SLIGHTLY BITTER
TASTE. BOILING POINT: NOT APPLICABLE
-=MELTING POINT: 1076 F (580 C) -H20 SPECIFIC GRAVITY: 2.2
PH: 12.5 SATURATED SOLN SOLUBILITY IN WATER: 0.185%

1B R
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SOLVENT SOLUBILITY: AMMONIA SALTS, ALCOHOL, & GYLCEROL )
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FIRE AND EXPLOSION DATA

FIRE AND EXPLOSION HAZARD:
NEGLIGIBLE FIRE HAZARD WHEN EXPOSED TO HEAT OR FLAME.

FLASH POINT: NON-FLAMMABLE

FIREFIGHTING MEDIA:
DRY CHEMICAL, CARBON DIOXIDE, WATER SPRAY QR FOAM

(1984 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5806.3).

FOR LARGER FIRES, USE WATER SPRAY, FOG OR ALCOHOL FOAM
(1984 EHERGENCY.RESPONSE GUIDEBOOK, DOT P 5800.3).

FIREFIGHTING:
MOVE CONTAINERS FROM FIRE AREA IF POSSIBLE. COOL CONTAINERS EXPOSED TO FLAMES

WITH WATER FROM SIDE UNTIL WELL AFTER FIRE 1S OUT (1984 EMERGENCY RESPONSE
GUIDEBOOK., DOT P 5800.3).

EXTINGUISH USING AGENT INDICATED; DO NOT USE WATER DIRECTLY ON MATERIAL.
IF LARGE AMOUNTS OF COMBUSTIBLE MATERIALS ARE INVOLVED, USE WATER SPRAY

OR FOG IN FLOODING AMQUNTS. AVOID BREATHING CORROSIVE DUSTS AND FUMES FROM
BURNING MATERIAL, KEEP UPWIND (BUREAU OF EXPLOSIVES, EMERGENCY HANDLING OF
HAZARDOUS MATERIALS IN SURFACE TRANSPORTATION, 1981).

TOXICITY

7340 MG/KG ORAL-RAT (D50; MUTAGENIC DATA (RTECS); CARCINOGEN STATUS: NONE.
CALCIUM HYDROXIDE IS A SEVERE EYE, MUCOUS MEMBRANE AND SKIN IRRITANT.

HEALTH EFFECTS AND FIRST AID

INHALATION:

CORROSIVE.
ACUTE EXPOSURE~ INHALATION GF LOW CONCENTRATIONS MAY CAUSE SORE THROAT,

COUGHING, CHOKING, DYPSNEA, AND VARIABLE SYMPTOMS GOF HEAD-

ACHE., DIZZINESS, AND WEAXNESS. INTENSE EXPOSURES MAY RESULT
IN TIGHTNESS IN THE CHEST AND DELAYED PULMOMARY EDEMA. THE

SOLUBILITY OF THE SUBSTANCE ALLOWS FURTHER PENETRATION THAT
MAY CONTINUE FOR SEVERAL DAYS.

CHRONIC EXPOSURE- BRONCHIAL IRRITATION NIfH CHRONIC COUGH AND FREQUENT AT-

— TACKS OF BRONCHIAL PNEUMONIA ARE COMMON. SEE ANIMAL

MUTAGENIC REFERENCES IN TOXICITY SECTION..

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST.
GET MEDICAL ATTENTION IMMEDIATELY.

~~SKIN CONTACT:
“CORROSIVE.

ACUTE EXPOSURE- THE SUBSTANCE PENETRATES THE SKIN SLOWLY, PRODUCING SOFT,

o\
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NECROTIC, DEEPLY PENETRATING AREAS ON CONTACT. THE SOLUBIL~-
ITY ALLOWS FURTHER PENETRATION THAT MAY CONTINUE FOR SEVERAL
DAYS. THE EXTENT OF DAMAGE DEPENDS ON DURATION OF CONTACT.

A CHRONIC DERMATITIS MAY FOLLOW REPEATED CONTACT. SEE
ANIMAL MUTAGENIC REFERENCE IN TOXICITY SECTION.

FIRST AID~ REMOVE 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 15-20 MINUTES). IN CASE OF CHEMICAL
BURNS., COVER AREA WITH STERILE, DRY DRESSING. BANDAGE SECURELY., BUT NOT
T0O TIGHTLY. GET MEDICAL ATTENTION IMMEDIATELY.

CHRONIC EXPOSURE-

EYE CONTACT:

CORRQSIVE.
ACUTE EXPOSURE~- DIRECT CONTACT WITH THE SOLID OR AQUEQUS SOLUTIONS MAY CAUSE

COMJUNCTIVAL EDEMA AND CORNEAL DESTRUCTION. BLINDNESS MAY OCCUR. IT
USUALLY PRODUCES ONLY SUPERFICIAL OPACITIES OF THE CORNEA, APPARENTLY
BECAUSE IT PENETRATES CORNEAL EPITHELIUM SO SLOWLY. IT TENDS TO REACT
WITH THE MOISTURE AND PROTEIN FOUND THERE AND FORM CLUMPS GF MOIST
COMPOUND, WHICH IS VERY DIFFICULT TO REMOVE. SUCH CLUMPS TEND TO LODGE
DEEP IN THE CONJUNCTIVA AND ACT AS RESERVOIRS FOR THE LIBERATION OF CAL-
CluM HYDROXIDE OVER LONG PERIODS OF TIME. )

CHRONIC EXPOSURE~ PROLONGED CONTACT MAY CAUSE CONJUNCTIVITIS.

FIRST AID- WASH EYES IMMEDIATELY WITH LARGE AMOUNTS OF WATER, OQCCASIONALLY
LIFTING THE UPPER AND LOWER LIDS, UNTIL NO EVIDENCE OF CHEMICAL REMAINS
(APPROXIMATELY 15-20 MINUTES). A NEAR NEUTRAL SOLUTION OF 0.01 TO 0.05
MOLAR SODIUM EDTA [5 HELPFUL AS AN IRRIGANT TO LOQOSEN MASSES FROM
TISSUES. GET MEDICAL ATTENTION IMMEDIATELY. (GRANT, TOXICOLOGY OF THE
EYE, VOLUME II). ADMINISTRATION OF DRUGS TO THE EYES SHOULD BE PERFORMED
BY QUALIFIED MEDICAL PERSONNEL. GET MEDICAL ATTENTION IMMEDIATELY.

INGESTION: _

CORROSIVE.

ACUTE EXPOSURE~ INGESTION IS FOLLOWED BY SEVERE PAIN, VOMITING, DIARRHEA,
AND COLLAPSE. THE VOMITUS MAY CONTAIN BLOOD AND DESQUAMATED
MUCOSAL LINING. IF DEATH DOES NOT OCCUR IN THE FIRST 24
HOURS,. THE PATIENT MAY IMPROVE FOR 2-4 DAYS AND THEN HAVE A
SUDDENONSET OF SEVERE ABDOMINAL PAIN, ABDOMINAL RIGIDITY,
AND RAPID HYPOGTENSION INDICATING DELAYED GASTRIC OR
ESOPHAGEAL PERFORATION.

FIRST AID- IF VICTIM IS CONSCIOUS, GIVE LARGE QUANTITIES OF WATER IMMEDIATELY
70 DILUTE THE ALKALI. DO NOT INDUCE VOMITING. GET MEDICAL ATTENTION

IMMEDIATELY.
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REACTIVITY

REACTIVITY: '
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES.

WHEN EXPOSED TO THE AIR, IT WILL ABSORB CARBON DIOXIDE AND FORM CALCIUM
—CARBONATE.

T
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INCOMPATIBILITIES®

CALCIUM HYDROXIDE:

MALEIC ANMYDRIDE: EXPLOSIVE DECOMPOSITION OF MALEIC ANHYDRIDE.

NITROPARAFFINS: FORMATION OF AN EXPLOSIVE SALT.

NITROMETHANE: FORMATION OF AN EXPLOSIVE SALT.

NITROETHANE: FORMATIQN OF AN EXPLOSIVE SALT.

NITROPROPANE: FORMATION OF AN EXPLOSIVE SALT.

PHOSPHORUS: WHEN BOILED WITH ALKALINE HYDROXIDES YIELDS MIXED PHOSPHINES
WHICH MAY IGNITE SPONTANEQUSLY IN AIR.

" DECOMPOSITION:

WHEN HEATED AT TEMPERATURES ABOVE 580 C, THE SUBSTANCE LOSES WATER TO FORM
CALCIUM OXIDE OR LIME.

POLYMERIZATION:
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL

TEMPERATURES AND PRESSURES.
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CONDITIONS TO AVOID

AVOID HEATING TO THE MELTING POINT, WHERE DECOMPOSITION OCCURS.

CONTACT WITH OR STORAGE WITH INCOMPATIBLE MATERIALS LISTED ABOVE AND EXCESSIVE
HEAT.
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SPILL AND LEAK PROCEDURES

OCCUPATIOQNAL SPILL:

PROVIDE VENTILATION AND RESPIRATORY PRQTECTION. KEEP UNAUTHORIZED PERCONNEL
AWAY. KEEP OUT OF SEWERS AND WATER SOURCES. CAREFULLY SWEEP UP SPILLAGE AND
PLACE IN A SUITABLE CONTAINER (PLASTIC) FOR LATER DISPOSAL. ‘
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PROTECTIVE EQUIPMENT

VENTILATION: .
PROVIDE LOCAL EXHAUST VENTILATION AND/OR GENERAL DILUTION VENTILATION TO MEET
PUBLISHED EXPQSURE LIMITS.

RESPIRATOR:
5000 MG/M3- SUPPLIED-AIR RESPIRATOR WITH A FULL FACEPIECE, HELMET, OR HOOD.
SELF-CONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE.

FIREFIGHTING- SELF-CQONTAINED BREATHING APPARATUS WITH A FULL FACEPIECE OPERAT-
ED IN PRESSURE-DEMAND OR OTHER POSITIVE-PRESSURE MODE.

CLOTHING:
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIPMENT
TQO PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE.

GLOVES:
engggrsgenusr WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH THIS
SUBSTANCE.
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€YE PROTECTION: .
- EMPLOYEE MUST WEAR SPLASH-PROOF OR DUST-RESISTANY SAFETY GOGGLES AND A
FACESHIELD TO PREVENT CONTACT WITH THIS SUBSTANCE.

WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY BE EXPOSED To
THIS SUBSTANCE, THE EMPLOYER SHALL PROVIDE AN EYE-WASH FOUNTAIN WITHIN THE

IMMEDIATE WORK AREA FOR EMERGENCY USE.

AUTHORIZED - FISHER SCIENTIFIC GROUP, INC.
CREATION DATE: 057027385 REVISION DATE: 06/18/85

-ADDITIONAL INFORMATION-
THE INFORMATION BELOW 1S5 BELIEVED TO BE ACCURATE AND REPRESENTS THE BEST
INFORMATION CURRENTLY AVAILABLE TO US. HOWEVER, WE MAKE NO WARRANTY OF
MERCHANTABILITY OR ANY OTHER WARRANTY, EXPRESS OR IMPLIED, WITH RESPECT 7O
SUCH INFORMATION., AND WE ASSUME NO LIABILITY RESULTING FROM ITS USE. USERS
SHOULD MAKE THEIR OWN INVESTIGATIONS TO DETERMINE THE SUITABILITY OF THE
INFORMATION FOR THEIR PARTICULAR PURPOSES.
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