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scribed in attachment 1, page 5-1. The
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Resume' attachment 2
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The purpose of this license is to permit storage and decontamination of equipment
used for service in nuclear power plants throughout the United States.

See attachment | for details.
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Attachment 1
Page S-1
INFORMATION FOR LICENSING OF STORAGE SITES
For Low-Level Radiocactive Eguipment For

Industrial Cleaning of Nuclear Power Plants

1) & 2) Address of Sites:

(a) Halliburton Induétriél Services, Inc.
Box 68
Mt. Laurel, New Jersey 08054

(b) Halliburton Industrial Services, Inc.
P. O. Box 18346
Raleigh, North Carolina 276193

(c) Halliburton Industrial Services, Inc.
' P. 0. Box 650
Seabrook, New Hampshire 03874

{(d) Halliburton Industrial Services, Inc.

105 Prairie Avenue
Dwight, Illinios 60420

3) Responsible Individuals

(a) Functional Responsibility - Manager
Zanesville District
Halliburton Industrial.
Services, Inc.
Box 989
Zanesville, Ohio 43701-0366

(b) Management Responsibility =~ Manager - Nuclear Project
Halliburton Industrial
Services, Inc.
910 Clopper Road
Gaithersburg, Maryland 20378

(c) Overall Responsibility President
Halliburton Industrial’

Services, Inc.
P. 0. Box 297

Duncan, Oklahoma 73536

23469 B,
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APage §-2

4) Storage Facilities

The storage facilities will consist of metal-sided,
wheeled, 30 to 40 foot long box trailers with lockable
doors. '

5) & 6) Levels of Contamination

 Contamination will be primarily Cobalt-60. Very small
amourits of the nuclides with atomic numbers 3 through 83
may also be present.

Stored items and equipment will be decontaminated by
water flushing, wiping or rinsing prior to arriving

on site.
7) The maximum level of all isotopes will be 100 m Ci.
8) Equipment - To Be Stored ’

The items stored will be equipment used to water-lance
and clean nuclear power plant equipment such as steam
generators. The equipment will include such items as
pumps, water lancing mechanisms, hose, vessels, filters,
electric controllers control instrumentation, electrical
cable, tools, storage containers, etc.

9) Source of Contamination

The stored materials and equipment will become contaminated
with radiocactivity through use for service work in nuclear

power plants.



Page D-1

INFORMATION FOR LICENSING OF DECONTAMINATION STORAGE AND MAINTENANCE

Sites For Low-Level Radioactive Equipment For

Industrial Cleaning of Nuclear Power Plants

1) The Site

A. Address -

Halliburton Industrial Services, Inc.
P. O. Box 98¢
Zanesville, Ohio 43701-0366

B. Facilities -

(a)

(b)

(c)

Overall Site -

The site will consist of a 100" X 100' level
paved area. . The area will be surrounded by an
eight (8) foot high,instrusion resistant fence
with lockable gate(s).

Storage -

Trailer(s) -~ metal-sided, wheeled, 30 to 40
feet long box trailers with lockable doors.

Building(s) - wood frame or concrete/cinder

block or temporary metal building constructed
to good engineering standards and to all state,
local and applicable code requirements as re-
quired for storage of radioactive contaminated
items and equipment. All buildings to have
lockable doors and windows.

Personnel Facilities =~

Buildings constructed to all applicalbe codes
and standards for use as offices, sanitary
facilities, general work areas and weather
protection for personnel.

»—a-f
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Page D-2

2) Responsible Individuals

A. Functional Responsibilities:

Health Physicist .
Halliburton Industrial Services, Inc.
910 Clopper Road '
Gaithersburg, Maryland 20878

and

Manager

! Zanesville District .
Halliburton Industrial Services, Inc.
Box 989
Zanesville, Ohio 43701-0366

B. Management Responsibilities:

' Manager - Nuclear Projects
Halliburton Industrial -Services, Inc.
910 Clopper Road. v
Gaithersburg, Maryland 20878

C. Overall Responsibility:

President

Balliburton Industrial Services, Inc.
P. 0. Box 297

Duncan, Oklahoma 73536

3) The Decontamination Facility

A. Pavement -

All decontamination operations will be conducted
on the site facility pavement described in 1)A.

The pavement will be covered and protected as
described below to prevent spread of contamination.

B. Pavement Cover -
The paved area where decontamination operations are

conducted will be covered with heavy~duty plastic
sheeting to prevent contamination of the pavement.

AT



5)

6)

i a | Page D-3

cC. Temporary Protective Structure -

When a risk of airborn contamination exists, or when
weather conditions dictate, a temporary, plastic
lined, wood or metal frame, self supporting structure
will be used to enclose the area where decontamination
operations are being conducted. Figure 1 is a sketch
of such a protective structure.

Fluid Containment Systems

Small quantities of cleaning fluids such as used in spray
bottles or atomizers may be used occassionally for decon-
tamination operations. The objective of the decontamination
operations would be to remove small quantities of swipable
surface contamination to prevent the spread of such contami-~
nation from subsequent maintenance activities. The method

of decontamination would be by wiping the contaminated objects
with rags or towels dampened with commercially available
alcohol-based or water-based cleaning fluids, or by wiping

the objects that have been dampened with the cleaning fluids.

The surfaces under the objects to be decontaminated would
be protected and covered by plastic sheet.

Disposal Procedure

Contaminated items including rags and anti-contamination
clothing would be disposed of by placing them in properly
marked, approved drums that would be sealed and shipped to
an approved disposal site by a commercial radiocactive
waste disposal contractor.

On-Site Radiation Monitoring Equipment

A simple "frisker" will be available for monitoring
radiation.
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personnel To Perform Decontamination Work
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NAME

M. E. Holt

D. Burt

G. W. Cartrette
C. §., Bullock
J. G. East

D. T. Trent-
J. W. Mayo

J. L. Trantham
R. R. Clark

R. 7. Ramler
B. R. Combs

8. J. Schneider
D. R. Guinn

¢, W, Grissom
L. Burkett

J. L. Bramble
T. L. Jones

T, L. Cutlip
0, E. Smith .
D. W. Haney

§. W. Barnhart
J. A. Bilby

Page D-5
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8)

9)

10)

. . _ Paée D-6

Training

Each person who is to perform decontamination work is to
receive prior training as follows: :

Classroom Training:
- Basic information on radiation, its sources and effects;
- Method of minimizing radiation exposure;

- Method of minimizing contamination of equipment,
facilities and personnel;

- Planning and preparation for job;
- Method of decontamination, spill prevention;
- Emergency procedures.
On the Job Training:
- First-hand instruction in decontamination procedures

and methods.,

Experience of Decontamination Workers

All of the personnel listed in item "7" above are engaged
full time in the performance of industrial cleaning work.
All of the personnel who will be performing decontamination
work will receive classroom training in radiation protection
and radioactive decontamination. Most of the personnel who
will do decontamination work have performed ¢leaning work

in commercial nuclear power plants.

The Contamination To Be Removed

The physical form of the contamination will be solid
particulate and other metal corrosive products which
{loosely) adhere to the surfaces of process eguipment
used for industrial service work such as high pressure
water cleaning, chemical cleaning and testing in nuclear

.power plants. The predominant contaminant is expected to
‘be Cobalt-60, but non-transuranic contaminants found in BWR

and PWR plants are expected to be present in small guan-
tities. The maximum level of contamination to be removed

is expected to be 0.100 Ci.



11)

12)

Page D-7

Monitoring of Personnel Radiation Exposure
and Contamination

A simple "frisker" located appropriately at step-off pads
and zone interfaces will be used to monitor personnel to
prevent spread of contamination on personnel.

Radiation exposure to individual workers will be monitored

* by use of TLD badges.

Protective Clothing

Personnel performing the decontamination work will be
provided with appropriate protective clothing to prevent
contamination of the workers. The protective clothing
will include (plastic) shoe covers in all cases, and
laboratory coats or coveralls and caps and safety glasses
or face shields as required for the particular job.

Gloves would be used in all cases, and particular rubber
gloves will be provided when liguid is used for decontami-
nation. '
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Attachment 2

PAUL J. PETTIT
Manager of Nuclear Projects
Halliburton Services
Gaithersburg, MD

EDUCATION: A
(b)(6)

McMaster University, Ph.D., Chemical Engineering
Nova Scotia Tech., B, Eng., Chemical Engineering,

EXPERIENCE:
Haljliburton Services 1981 - Fresent
Atomic Industrial Forum 1979 - 198]
U. S, Department of Energy 1976 - 1979

Atomic Energy of Canada, Ltd, 197] - 1976

HALLIBURTON SERVICES: Manager of Nuclear Projects. Responsible for nuclear
plant chemical cleaning and decontamination efforts., Coordinates statf engineers
from Halliburton Services, Brown & Root, and NUS Corporation in joint-venture
nuclear projects. Directed sludge lancing the "A" and "B" nuclear steam generators a1
R. E. Ginna, Spring 1982.

ATOMIC INDUSTRIAL FORUM: Manager, Environmental Studies. Directed a techni-
cal studies program intended to (1) develop technology to cut costs of complying with
environmental regulations, and (2) influence the establishmeni of practical environ-
mental regulations, Responsibilities included technical program, marketing, budget
and overseeing several contracts on issues such as: plant decommissioning, emergency
planning, and piant siting and operating licenses,

U. S, DEPARTMENT OF ENERGY: Program Manager, Radiation Control and
Chemistry, Formulated and managed progrem to reduce occupational radiation
exposure and improve plant availability in commercial nuclear power plants, Oversaw
numerous technical projects involving reducing radiation dose, reduction of cooling
system corrosion, and chemica! ¢leaning and decontamination, :

Was DOE Project Manager for deveicpment of steam generator chemical cleaning
processes demonstrated at Indian Point power plant,

ATOMIC ENERGY OF CANADA, LTD.: Responsible for an applied research and

engineering project on chemica! clesning methods and decontamination.

Experiences: [iltration, ion-exchange, corrosion, radioactivity transport, loop opera-
ltion and power plant commissioning 2nd troubleshooting.

Lead engineer for the first chemical decontaminaticn of the whole primary coolant
system of hoth a PWR and BWR nuclear power plant (patent),

Lead engineer for clean-up of spilled fuel and fission product contamination in {uel
handling machines at Pickering and NPD rezcars.



PAUL 1. PETTI
PAGE TWO

PUBLICATIONS:

Publication
Corrosion/78
Corrosion/78
CRNL-1358

AECL-5113

CRNL-11i44

Pa:ent

P. J. Pettit and P. F. McTigue, "Chemical Cleaning of PWR Steam
Generators to Relieve Denting, "Materials Performance, Volume 17,
No. 10, pp. 36-41, October 1978.

P. J. Pertit and P. F. McTigue, "Chemical Cleaning of PWR Steam
Generators to Prevent Denting", presented at National Association of
Corrosion Engineers Conference, Houston, Texas, March 1978.

P. 1. Pettit, J. E. LeSurf, W. B. Stewart, R. J. Strickert, and S. B.
Vaughan, "Decontamination of the Douglas Point Reactor ty the Can-
Decon Process”, presented at National Association of Corrosion
Engineers Conference, Houston, Texas, March [978.

P. J. Pettit, "Decontamination of the NPD CANDU-PHW Reactor by
the Can-Decon Process, Step [IA", November | 975.

P. J. Perttit, "Decontamination of CANDI} Primary Coolant Systemns'.
(Part of CANDU Conference Proceedings) September 1975, '

P. J. Pettit, "Decontamination of the Gentilly-l CANDU-BLW
Reactor Heat Transport System by the CAN-DECON Method",
November [974.

P. J. Pettit, et al., "Reactor Decontamination Process No. 1062590.
Canada. AECL. 9/18/79, INT. CL Cl1D, C09K 13/00.




Who enters a high radiation area.

Who_is involved in the transport of contaminated
equipment. or materials.

Who is involved in the storage, transfer or use
of any source or material made radiocactive.

Who is involved indirectly with any of the above
four conditions.

B. Required Personnel Monitoring

Recommended personnel monitoring devices for HISI

employees shall be of adequate types and numbers to
accurately assess each person's accumulated exposure.
Each.HISI employee scheduled to work under any one of the
conditions mentioned above shall be provided with the mini-

mum

The
will be

The
be worn

monitoring devices listed belows

One (1) TLD (preferred) or Film Badge.
Numerous suppliers provide this service.
Presently Nuclear Sources and Services, Inc.,
Houston, Texas supply TLD to field personnel.
As ‘an option the Supervisor RSO may pre-
scribe use of Self Reading Dosimeters Low
Range, and Self Reading Dosimeters High Range.
See attached Dosimeter Corporation list of
pocket dosimeters.

TLD or Film Badge and pocket dosimeters, if used, .
worn by each employee at chest level.

necessary low and high range pocket dosimeter will
on the outside of one's clothing and these two

dosimeters will be read and recorded fregquently during the
duration of work to determine each employee's accumulated
radiation exposure.

The accumulated exposure of the pocket dosimeters worn

review.

shall be recorded on a dosimeter log and maintained for

RJ%
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Special Personnel Bioassays

HISI shall initiate special bicassays for specified HISI
employees under the following conditions:

A. When necessary or desirable in order to aid in determining
the extent of an individual's exposure to concentrations
of radiocactive material.

B. Each HIST employee whe is scheduled to perform work in any
licensed nuclear power plant requiring personnel monitoring
shall:

a. Have had an appropriate bicassay performed and recorded
prior to initiating his scheduled duties on the first
day of the contracted job at any one facility.

b. Have at the completion of the contracted job an
appropriate bicassy performed and recorded.

Radiation Overexposures - Emergency Procedures

HISI shall take whatever emergency measures necessary if an.
employee receives or is suspected to have received a radiation
overexposure. The emergency measures may involve but not limited

to the following: :

A. Special bicassays
B. Medical blood work-ups
C. Chromosome studies

D, Medical treatment

V. GENERAL RULES FOR WORK IN
RESTRICTED OR CONTROLLED AREAS

Controlled Area - is an area to which access is controlled due
to the presence of radioactive material and levels of radiation
higher than those allowed to the general public.

Area Designations

A. Clean Area <1000 dpm/100 cm2 for 8 and aremovable
= ea =

~ =100 dpm/lOO.cm2 for a-

-

=0.4 mR/hr fixed contamination

-7
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E.

Contaminated Area =1000 dpm/100 cm2 for B and a removable

> 100 dpm/100 cm? for a

= 0.4 mR/hr fixed contamination

Airborne Radioactivity Area

a. Any room, enclosure or operating area in which airborne
radioactivity concentrations exceed 25% of the values
given in App. B, Table I, Col. 1, 10 CFR 20, when
averaged of the number of hours in any week the room is
occupied.

b. Whenever the gross airborne radiocactivity is 3 x 10_lO

pnCi/cc in the above areas.

Radiation Area = 5 mrem in any hour

> 100 mrem in 40 hours

High Radiation Area =100 mrem/hr

Radiation Work Permit

The purpose of the Radiation Work Permit (RWP) is to insur

that personnel are aware of radiation safety related conditions
and take the prescribed precautions listed on a RWP when working
in the Controlled area.

A RWP is required for all work in the following areas:
Radiation Area |

High Radiation Area

Contaminated Area

Airborne Activity Areas

Controlled Areas

e

\

¥
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"vI. EQUIPMENT CONTROL

These rules apply to all HISI equipment used for the decontami-

nation in the YControlled Area".

1.

Decontamination of the egquipment must be performed before the
equipment is disassembled and moved. The utility company will
be responsible for disposal of the waste generated during the
decontamination process.

When decontamination is complete, smear or wipe tests must be
performed on the equipment. The wipe tests should be made over
a 100 square centimeter area. Again the utility company will
provide the analysis of the smear tests and provide HISI with
the results. The analysis can alsc be performed by Chemical
Research, Duncan, Oklahoma.

Disassembly of our equipment must proceed with extreme caution
to prevent contamination to employees and to the work area. The
individual (s} performing the disassembly will be provided and
wear anti-c clothing consisting of boot covers, coveralls,
gloves and head covers or any portion necessary as dictated by
the equipment surveys.

Once the equipment is disassembled, each piece will be labelled

or tagged with a color coded tag. The analysis of the smear
tests (wipe tests) will determine the color coded tag to be used.

A green tag will be used to label equipment that contains radio-
activity at levels of 1000 dpm/100 cm® Beta,Gamma radiation or
less, and less than 0.4 mr/hr fixed Beta,Gamma radiation. The
analytical results will be recorded on the green tag.

The green tagged equipment is considered not contaminated
and can be used for any HISI operation.

A yellow tag will be used to tag equipment with radiocactivity at
levels greater than 100 dpm/100 cm2, Beta,Gamma radiation, and
greater than 0.4 mr/hr fixed Beta,Gamma.

The yellow tagged equipment is considered contaminated and
cannot be used on conventional HISI operations: Instructions
for decontamination of this equipment will be forthcoming.




VII. TRANSPORTING OF COMPONENTS

These rules apply to all tagged eguipment that is used in the

"Controlled Area". The driver and other occupants of the transport
vehicle must be monitored for radiation in the manner described
under "IV - Personnel Monitoring". Table I (attached) lists the
items in stock for tagging equipment to be used in radioactive
projects. The catalog number is given for regquisitioning these
items.

1.

Each piece of equipment will be sealed in plastic or in a
container adequate to prevent spread of contamination to the
transport vehicle or to personnel for transporting and storing.
Care must be taken to prevent contamination of the transport
vehicle and storage area.

Once the equipment is placed in an enclosed, lockable trailer,
the transport vehicle then becomes the "Shipping Container"
and all DOT regulations for transporting radioactive materials
are applicable.

Radiation monitoring equipment such as a survey meter with a
GM detector will be used for determining the proper DOT labels
to be placed on the shipping container (trailer). Samples of
the DOT labels are enclosed. The following criteria is used
to determine the proper label:

Surface Readings  Transport Index vehicle
in MR/HR at 1 Meter from Placard
Label MR/HR Shipping Container (Radioactive)
White I = “Maximum 0.5 0.0 or Background not required
Yellow II Maximum 50 1.0 or less not required
Yellow IIT Maximum 200 10.0 or less required
LSA N/A N/A : required

The labels affixed on opposing sides of the "Shipping Container
must be properly filled in and legible. ‘

A. White I labels requires:

Contents: list major radioactive components by name
and mass number,

Number of Curies: this cannot be accurately determined
so the words "Residual Quantities"
will suffice.

-10- ‘



Yellow II labels require:

Contents: 1list major radioactive materials by name
and mass numbers.

Activity: This refers to the number of mCi or Ci but
cannot be estimated. Again the words
"Residual Quantities” will suffice.

Transport Index: This is a survey meter reading made
at one meter from the external surface.
of the package. This meter reading is
written in the rectangle and the mR/hr
is assumed, so it is not necessary to
write mR/hr.

Yellow III Label*:

Contents: Same as White I and Yellow II.

Activity: Same as Yellow II.

Transport Index: Same as Yellow II.

*Note: A vehicle transporting Yellow III Labeled or LSA
radiocactive material requires "Placarding" of the
vehicle, front, rear and both sides, with a placard

containing the words "RADIOACTIVE". (See Table I
attached)

VIII. STORAGE OF EQUIPMENT

These rules apply to all equipment used for decontamination in
the "Controlled Area".

A.

Preferably, the equipment should be stored in a completely
covered building or warehouse. The storage building must
be access controlled by having the entrance padlocked. The
following warning signs are to be properly displayed:

a. "Restricted Area ~- Authorized Entrance Only" on the
entrance to the storage facility.

b. "Caution - Radioactive Materials" sighs must be
placed on all four exterior walls visible to anyone
approaching the storage facility.

c. "Caution - Radiation Area" signs must be placed on
all four exterior walls visible to anyone approaching
the storage facility.

-11-



B. A fenced area will suffice as a storage facility if an
enclosed building is not available. This will require
that the components (equipment) be kept in the trailer
(Shipping Container). The entrance or gate must be pad-
locked and access to the storage area controlled. The
same warning signs must be displayed.

a. "Restricted Area - Authorized Entrance Only" sign
must be permanently affixed at the entrance.

b. "Caution - Radioactive Materials" signs on all sides
of the fenced area visible to any direction of approach.

c. “Caution - Radiation Area" signs on all sides of
fenced area visible to any direction or approach.

Monitoring and Surveying Storage Area

These

rules apply to any and all storage facilities where

the equipment is maintained after it has been in a "Controlled

Area”.

Regulations reguire a minimum of quarterly surveys of
storage facilities. Surveys are required more often when equip-
ment is removed or added to. Accurate records of this survey
must be kept at the storage facility and copies of these records
must be maintained at the office of the RSO.

Form".

The surveys must include: .(See attached "Storage Record

A. Survey meter readings of the floor, walls and ceiling of
the warehouse or on the inside of the fenced area if no
warehouse is available.

B. Survey meter readings on the exterior walls of the warehouse

or at
walls

C.* "Wipe
terly
takes

D.* "Wipe
£loecr

the fence of the fenced area. Readings on the exterior
or at the fence should never exceed 0.6 mR/hr.

Tests" must be performed on floors or slabs at quar-
intervals if movement in or out of the storage facility
place during that gquarter.

Tests" must be performed on the interior walls and
of the "Transport Storage" trailer at quarterly inter-

vals if any contaminated equipment is placed into or removed
from the trailer during the calendar quarter.

*Note: The "Wipe Tests" are to be performed as described
earlier and the analysis can be performed using the
Ludlum Model 2200 Scaler, by CRD, Duncan, Oklahoma on
the multichannel analyzer, or by a commercial laboratory.

-]2~
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IX. DECONTAMINATION COF CONTAMINATED
COMPONENTS

Decontamination of equipment contaminated with radicactive
materials will be accomplished at only one oL two de51gnated
locations.

A. HISI - Zanesville, Ohio
B. HISI - Duncan, Oklahoma

It will be necessary to evaluate the need for decontamination
by performing surveys of the equipment. This is to be done by:

A. Survey each piece of equipment using a survey meter with
a GM detector probe. As these readings are taken the
radiation levels must be recorded, documented and kept on
file. Any piece of eguipment or any area of that piece of
equipment that indicates radiation levels above 0.4 mR/hr
must be decontaminated

B. Perform "Smear or wipe tests" on apprprlate areas of each
piece of equipment as previously described. The analysis
of the "Smear Tests" may be accomplished by using the Ludlum
Model 2200 scaler, by CRD, Duncan, Oklahoma, or a commercial
laboratory. Any area or piece of equipment with a smear
test result indicating more than 1000 dpm per 100 cm? (Beta,
Gamma) must be decontaminated.

The licensed facility for which the equipment was last used will
normally perform these tests prior to release of the equipment

to HISI for removal from site of the licensed facility. Shippers
certification documents will be provided by the Health Physics
Department and these documents will indicate the radiation levels
as determined by the licensed facility. 1In such cases where the’
information is complete the decision for decontamination of our
equipment may be based on this. The licensed facility may also
perform minor decontamination by rinsing and flushing techniques
for removal of radioactive liquids and loosely adhering solids.
When radiation levels are reduced significantly each piece of
equipment will be sealed in plastic or in a container adequate

to prevent spread of contamination and placed in the designated,
engineered shlpolng containers.

The equipment to be decontaminated may be placed in the decon
facility shown in Figure 1.

A. A minimum number of trained employees should be involved
in the decontamination efforts.
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Each employee involved will be furnished a TLD badge or
pocket dosimeter and will wear appropriate clothing,
including coveralls, boot covers, gloves, as well as,
hood and respirator when required. Upon work completion,
the anti-c clothing will be surveyed and appropriately
contained.

Each individual will be surveyed prior to and following the
handling of contaminated egquipment using the "Frisker".

All readings including background readings must be recorded
and documented. 1If the work is properly performed there
will be no contamination of the employee or clothing. If
the survey doass indicate contamination to clothing or skin,
the clothing must be immediately removed and treated as
rad-waste and appropriately contained. Contamination on
the skin must be removed by showering in copious volumes
Of water using adequate amounts of soap or detergent. This
is repeated until the body survey using the "Frisker" indi-
cates background levels of radiation. If this is not
attained CONSULT A PHYSICIAN IMMEDIATELY, and notify the
local health physicist and the Company RSO.

Equipment decontamination should be accomplished within the con-~
fines of the Protective Structure by a minimum of trained
personnel, proceeding as follows:

A.

Initial decontamination will be accomplished by thoroughly
wiping the surface of the equipment with absorbent paper
or cloth. This paper or cloth must be appropriately con-
tained and treated as rad-waste.

Once the surface is thoroughly wiped it will be necessary
to survey the equipment again by survey meter and smear or
wipe test as previously described.

The equipment is considered releasable to unrestricted

“"areas if the removable contamination is below 1000 dpm/100cm?2

and fixed contamination is below 0.4 mR/hr. It is highly
desirable to continue the decontamination of fixed contami-
nation to a radiation level not exceeding 0.2 mR/h:.

-14-
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D. 1If dry wiping or cleaning does not reduce the radiation
levels to those stated above the decontamination procedure
must continue using absorbent paper or cloth dampened with
minimal quantities of surfactant. An alternative approach
is to wet the equipment with a minimum guantity of sur-

- factant. Wet the contaminated surface with the surfactant
and let it remain for approximately five minutes, then
repeat steps A., B. and C., above. Always contain the
cloth or paper used to wipe the surface and treat as
rad-waste.

When decontamination is complete the eguipment is to be
re-wrapped in plastic and replaced in the shlpplng
containers.

ti

F. The plastic liner of the "Protective Structure" and the
plastic pavement over-lay are to be carefully removed,
contained and treated as rad-waste.

G. The super structure and pavement area will then be surveyed
by both survey meter and smear or wipe test and decontami-
nated if necessary.

X. RAD-WASTE. TREATMENT AND CONTROL

Regulation strictly prohibits the burning or burial of radio-
active materials in any quantity or magnitude. All materials that
are collected as rad-waste as indicated in these instructions and
procedures must be adequately contained and properly disposed of.
This includes equipment that becomes" significantly contaminated as
to present a possible health hazard and is not decontamlnated by
recommended procedures.

1. All radiocactive materials (rad-waste) such as solids or liquids
totally absorbed on cloth or paper, anti-c clothing, etc. are
placed in metal drums as described in these procedures. It was
recomended that green and yellow coded drums be used for all
waste with the yellow coded drums containing the rad-waste.

Once this drum is full, the 1id must be placed on the drum and
sealed with the adjustable metal ring. The drum must be properl
labelled or stencilled: ’

A. Halliburton Industrial Services, Inc., "Location" such as
Dwight, Illinois in two-inch letters.

B. Radiocactive Material, LSA, n.o.s. in two-inch letters.
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2. With proper shipping papers the drum may be transported by
company warehouse truck to the Duncan, Oklahoma facility where
it will be transported on to a licensed holding facility. See
attached sample of a Halliburton Services shipping document.
The transport vehicle must be placarded, front, rear and bcth
sides with a radiocactive placard; part number 70.22537.

Another alternative would be to present the properly stencilled
drum for shipment to a local licensed holding facility by an
authorized transport firm. Always provide adequate shipping
papers and radioactive vehicle placards to the transport driver.
If the transport driver does not have radiocactive placards
displayed on the vehicle or refuses the ones offered get his
signature on a statement to the effect that they were offered
to him,

3. Any rad-waste liquids must be treated differently from the LSA
solids described in the paragraphs immediately above. Two choices
exist for possible disposal of liquid rad-waste.

A. Once the liquid is contained in a U.S. DOT 7A Type A
© shipping container (obtain from Plastic-Drum, 1225 Davies,

Lockport, Illinois, phone 815/838~7210), it can be
stencilled with Company name and address and the words
"radioactive material, n.o.s.," in two-inch letters,
labelled with the appropriate radicactive labels on
opposing sides, and shipped as described above for
solids.

B. An analysis of the liquid can be obtained from
Analytical Research of Chemical Research Department,.
Duncan, Oklahoma, identifying the various nuclides and
the concentration in microcuries per milliliter. If
it meets all requirements of CFR, Title 10, Part 20.303
it could be releasable into a sanitary sewerage system.
This is not to be done without the express approval of
the RSO, and the guidelines set forth by the RSO.

ANY QUESTIONS RELATING TO THESE PROCEDURES SHOULD BE DIRECTED
TO DR. PAUL PETTIT, HISI, GAITHERSBURG, MARYLAND. TELEPHONE
NUMBER ‘301/258-6045. '
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XI. INSTRUCTIONS TO WORKERS DOING MAINTENANCE
' ON RADIOACTIVE EQUIPMENT

Introduction

HISI is engaged in performing industrial cleaning service
work in nuclear power plants. Some of the equipment used for.
the service work will become contaminated to low levels with
radiocactive corrosion product contaminants that exist in the
power plants where the work is performed. Certain HISI facili-
ties will be licensed for storage and building of the radio-~
active equipment when it is not being used in nuclear plants.
The equipment to be stored or handled will be equipment used
to water-lance and clean nuclear power plant equipment such as
steam generators, and will include such items as pumps, water
lancing mechanisms, hose, vessels, filters, electronic control-
lers, instrumentation, electrical cable, tools, storage
containers, etc.” From time to time between jobs in plants,
some of the equipment may need to be maintained. The main-
tenance may consist of such tasks as repacking of pump seals,
repair of electrical cable connections, replacement of bearings
in the automated lancing mechanisms, etc. HISI employees
handling the slightly contaminated equipment and performing the
maintenance will need to exercise certain precautions and work
practices to prevent the contamination of personnel and prevent
the unwanted spread of contamination. This document provides
instructions and guidelines for handling and working with radio-
active equipment at licensed HISI facilities.

General

All practices by HISI personnel should be conducted in
such a manner as to cause radiation exposure to workers to be
as low as reasonably achievable (ALARA) and to minimize the
spread of radioactive contamination.

‘'Responsible Individual (s)

Work with radioactive contaminated items and equipment at
licensed HISI facilities will be done under the supervision of
the facility manager, who, in most cases will be an alternate
for or designate of the HISI Radiation Protection Officer. The
facility manager is responsible for seeing that surveys are
conducted and proper records are kept of materials present on
site, radiation levels in work areas, and exposure to personnel.

Work Areas

All work with radioactive contaminated equipment is to be
conducted in a Controlled Area with proper provisions to mini-
mize personnel exposure and contamination.
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A. Trailers - The radioactive contaminated equipment is brought .
to the HISI facilities in trailers that are properly marked
to indicate radioactive contents. When possible, handling
and maintenance of the equipment should be done inside the
trailer, which is to be set up as a Controlled Area with
access through a port with a permanent elevated threshold.
For example, maintenance of pumps in the lancing filter
trailer should be done inside the trailer, since each filter
trailer is designated to be a controlled, isolated radia~
tion area completely inside its own metal catch basin. Other
equipment such as cables that are not normally used inside
the trailer should be brought into the trailer (or other
exclusion area) for maintenance whenever it is particle to
do so. The doorway of the trailer should be provided with
"hot" and "cold" step-off pads and a radiation "frisker" as
appropriate when being used for maintenance.

B. Controlled Areas - When work cannot be conducted inside a
specially designed trailer, a Controlled Area must be estab-
lished. Work is to be conducted only within the Controlled
Area that is isolated from the other area. The floor of
the controlled area is to be covered with heavy-duty plastic
sheeting to. prevent spread of contamination. The Controlled
Area 1s to be provided with appropriate step-off pads and
radiation "friskers". The controlled area is to be entered
only by those workers that are authorized to do so by the
facility manager. Proper protective clothing must be worn
and surveys conducted as described below.

Protective Clothing

Gloves must be worn at all times by workers handling
contaminated items. Cotton gloves will be adequate in most
cases when working on dry equipment. When any fluids are
present,. rubber or plastic gloves should be used.

Shoe covers must be worn at all times by workers in con-
trolled radiation areas. Plastic, disposable high-top covers
are preferred, but rubber shoe covers will also be provided.

Laboratory coats are the minimum street-clothes covering
that must be worn at all tlmes by workers in a controlled
radiation area.

Overalls must be worn when there is a significant risk of
personnel contamination from loose radiocactive particles, such
as when a worker must enter and work inside a surge tank inside
a lancing filter trailer. Overalls must also be worn when
workers are expected to need to crawl over pipes or lie or sit
on the floor of such trailers or similar equipment. Whenever
overalls are used, tape should be used to seal the cuffs of the
overalls to the necessary gloves and high shoe covers.

e~
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Hoods must be worn whenever there is a significant risk .
of personnel contamination to the head, hair or neck resulting
from loose radiocactive particles such as may be encountered
when a worker must enter a tank.

Any HISI worker may have access to his or her own exposure
information at any time by contacting the facility manager at
the place of employment.

Entering/Leaving Controlled Radlatlon Areas

Each entrance to a Controlled Area will be provided with
step-off pads. A "cold" pad will be placed immediately on the
outside or non-radioactive side of the entrance. The entrance
will be provided with an elevated threshold. A "hot" step-off
‘pad will be placed immediately on the inside of the entrance.
The purpose of these pads is to offer some protection to the
worker in recalling the proper procedures for entry and exit.

A further purpose of the pads is to serve as an additional method
of avoiding the spread of contamination.

The 51te manager is respon51ble to assure that adeguate
supplies of all necessary protective clothing and radiation
frisker are available near the entrance to the Controlled Area.
The facility manager has prime responsibility to determine the
type of protective clothing that must be worn for each task or
in each Controlled Area.

Workers entering a Controlled Avrea must be fully clothed in
all required protective clothing prior to entry to the area.
All requested personnel dosimeters must also be worn. If a
self-reading dosimeter is provided, the worker must record the
time and initial reading on the log sheet provided at the time
of entry. Once a worker steps over the threshold and onto a
"hot" step-off pad, he or she is considered to be in the Con-
trolled Area, "and must not exit without removing the protective
clothing and frisking for contamination (see below).

Upon existing a Controlled Area the worker must remove
contaminated protective clothing and place it in the receptacles
provided, or on hangers as indicated. The receptacles will be
drums in most cases. Follow the directions for which items go
in which receptacle. 1In all cases, workers must remove the
outer protectlve footwear before stepping onto the cold step-
off pad.-

After stepping onto the cold step-cff pad, each worker must
frisk with the personnel monitor provided on the cold side of
the access to the Controlled Area. If a self-reading dosimeter
has been provided, the worker must record the reading and time
of exit, using the log sheet provided at the access point.

-19-
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Respirators are not expected to be necessary for working
on the radioactive equipment, but should the need arise, use
of the respirators would be the same as per instructions in
other Halliburton class training for respirator use.

Dosimetry

HISI will provide each person who is to work in a radia-
tion environment with appropriate personnel radiation exposure
monitoring including a thermoluminescent dosimeter (TLD}. Each
worker must wear a TLD on the upper trunk of the front of his
or her body at all times while working in a Controlled Area.
The TLD badge must be worn on the outside of protective
clothing, and must not be obstructed. (Remember, the TLD
badge is for your protection).

At the discretion of the Radiation Protection QOfficer,
Health Physicist or facility manager, self-reading dosimeters
will be provided for use by the worker in monitoring his or
her own rate of accumulation of exposure.

Dosimeters are to be kept at the facility in the racks
provided, and are not to be taken home or off site by the
worker, When the worker is required to wear his or her
dosimeter on a service job in a plant, dosimeters will be
taken to the plant by the job supervisor. The job supervisor
will make proper distribution of each perscon's dosimeter on
the job, and will return the dosimeters to the workers place
of employment or will arrange for counting of the dosimeters
as appropriate. : :

Dosimeters will be changed and read periodically and the
results recorded.

survevs

.Radiation surveys will be conducted regularly when contami-
nated equipment and/or radioactive material is present at the .
HISI facility. The purpose of the survey is to provide informa-
tion for protecting the health and safety of workers, and to
minimize the risk of spread of contamination. The surveys will
consist of three types of measurements: (a) general area
radiation fields in workarea, (b) radiation field associated
with particular items or equipment that workers wil} handle, and
(c) swipable contamination in work areas and on equipment and

items to be handled by workers.
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10.

11.

"Baseline" Surveys are to be performed prior to the
arrival of new or additional contaminated items or eguipment
at the facility. Surveys are to be correlated by the RPO's
designate, by an HISI Health Physicist, or by a trained
technician, as available. Surveys are to be made on a regular
basis when the radiation geometry changes and daily when decon-
tamination work is actually being performed on contaminated
equipment. Section XI. 8. provides more information on Surveys.

Results of the radiation surveys are to be recorded and
posted in full view in the work area(s). This information is to
be used in the selection of proper protective clothing, erection
of shielding, and the design of maintenance work to malntaln
exposure ALARA.

Shielding

It is likely that no significant use of shielding will be
required because the contamination levels on the eguipment are
expected to be very low. If need for a prolonged stay of
workers in the vicinity of a radiation source does develop, the
facility manager or others should consider placing shielding
such as lead blankets, blocks or water shields between the
source and the workers.

Movement of Equipment

When contaminated equipment is moved from one location to
another on the HISI facility site, precautions must be taken to
prevent spread of contamination to the workers and to the
facility. All equipment should be relocated using its own
approved shipping container whenever practical; otherwise, the
equipment or item should be wrapped with heavy plastic sheet.
Tape should be used to secure plastic sheet and close the seams.
When removing the plastic sheet it should be rolled inside-out
to help contain any loose contamination.

Storage of Contaminated Eguipment

All contaminated items wastes, equipment and tools must be
stored in a locked enclosure when the items are not being used
or worked on. The eguipment storage trailers and lancing filter
trailers have .been designed for this purpose and shall be used
whenever practical. Special secure areas provided at the
licensed HISI facility may also be used.

No radiocactive contaminated items or equipment are to be
left in an unattended and unlocked area during lunch times,
overnight or otherwise, even when the items are in a proper
Controlled Area. All such items must be locked away when not
being worked on. ' :
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13.

Waste

Certain work on the contaminated equipment is expected to
produce some solid waste that is contaminated with low-level
radicactive material. For example, towels used to wipe away
contamination from the egquipment, and plastic used to wrap the
equipment for transportation. Some protective clothing such
as plastic shoe covers will also become waste. All waste
should be placed in the drums labeled "Radioactive Waste" which
are provided at the HISI facility. (See Section X.l.)

No material other than radiocactive waste is to be placed in
the waste containers. Do not dispose of cigarettes, drink
containers, etc. in the waste containers. Under no circum-
stances should ‘any liquid material be placed in the waste

container.

It is the responsibility of the facility manager to arrange
for the dlsposal ‘of radioactive waste by a commercial disposal
company that is licensed to handle radiocactive waste. (Section X)

Emergency Instructions for Spills, Wrecks and Fires

Procedure to be followed in case of splllage of radiocactive
materials: :

A. Isolate Area: Confine the contamination to the smallest
possible area. ©Notify RSO.

a. In case of spillage, on the hlghway, due to an
accident: :

(1) Rope or mark off the area of possible
contamination in such a manner that

personnel cannot enter the contaminated
zone.

(2) Post signs around the area, if possible.

(3) Ask aid of local police in keeping
people away, if it is necessary.

(4) Immediately contact the RSO or his designate.
b. In case of spillage at or near warehouse dock.

(1) Block off contaminated area as above
indicated.

(2) Have warehouseman help in isolating the
area, preventing any traffic or material
or personnel into or through the area.

(3) Immediately contact the RSO or his designate.
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Issue film badges and/or personal dosimeteérs to everyone
assisting in decontamination. Explain the procedure to be
followed and use the minimum number of persons necessary

to deal

with the spill, in accordance with permissible

exposure levels. Contact the RSO for advice or assistance.

Decontamination

a. Ligquid Spills (No Liguid Is Expected To Be In Use):

(1)

b. Dry

(1)

(2)

(3)

(4)

Wear protective clothing such as rubber gloves
and rubber boots. Drop absorbent paper or rags
on the spill. 1If the surface remains radiocactive
after absorbing all the liquid, use a small
quantity of water to dissolve the remaining
isotope and absorb the liguid. Repeat until
radiation level is below 0.1 mR/hr.

Spills:

Wear protective clothing such as rubber gloves
and dust mask. Use tongs, shovels, etc. that can
be readily decontaminated or discarded, to pick
up the radioactive materials.

Place all waste and contaminated materials in a
closed can, such as that used for oil rags. Label
and store in enclosed area as radioactive material.

Should the radiation level remain above 0.1 mR/hr,
when checked with probe at surface, and all visible
material has been removed, the areas should be
washed with surfactant [see Section 13.D.a. (l)]

If the spillage occurred on the ground, pick up
enough of the dirt to bring radiation level below -
0.1 mR/hr and probe as close as possible to the
surface.

Any wash liquidor dirt with radiation intensity
above 0.1 mR/hr at surface should be retained,
labelled and stored in a sealable can. Store as
other contaminated waste.

Follow printed instructions for rad-waste disposal.
(See Section X above)
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D.

Monitor all persons involved in spill and clean-up.

a.

Use a portable survey meter, such as Victoreen
Model 6B, Ludlum Model 2, Precision Model 107-C,
Eberline E 120 or equivalent. Open probe and
survey hands, arms, feet, legs, face and any

other areas of the skin suspected of contamination
with the probe, as close as possible without con-
tacting the skin area.

(1)

(2)

(3)

(4)

detectable.

Personnel: Wash any contaminated areas of
skin with mild scap and tepid water. DO NOT
abrade skin. Repeat until no activity is

Clothing: All clothing, protective and otherwise,
must be below two times background at surface.
Decontaminate by washing, using detergent and

water. Save, label and store wash water in closed
can. If several washings fail to bring clothing
below two times background at surface, clothing

must be stored, or destroyed with other radiocactive
waste. Any wash water with radiocactive contamination
should be retained, labelled, and stored in a seal-

-able can. Store as other rad-waste.

Permit no one to resume work in the area until a
survey, using a portable survey meter, shows it to
be cleared of all contamination.

The Radiation Safety Officer should be notified
immediately by telephone of the occurrence of any
accident or incident involving radioactive materials.
Within 10 days a completed "Emergency Procedures
Report" must be submitted to the Radiation Safety

Officer.

-24-

b N




XII. INSTRUCTIONS TO DRIVER -
T:‘MERCENCY DURING mRANSPORTATION

Procedure to be followed in case of spillage of rad;oactlve
materials during transportation over highways.

A. The driver and all occupants of a vehicle transporting
radioactive materials must be egquipped with an operable
rate meter and film badges for measuring the accumulated
dose rate during transportation. (Also, See Section XI. 13)

B. Isolate area immediately.

In case of spillage, on highway, due to accident:

a. Rope or mark off the area of possible contamination
in such a manner that personnel cannot enter the
contaminated area.

b. Post signs around area, if possible.

c. Ask aid of local police in keeplng people away, if
it is necessary.

In case of spillage at or near warehouse dock.

A. Block off contaminated area and have warehouseman to help
in isolating the area, preventing any traffic of material
or personnel in or through the area.

B. Notify, by telephone, the person to whom the radioactive
shipment was addressed; or the RSO, phone 301/258-6045,
whichever is the nearest.

C. Prevent, by all possible means, any spreading of contami-
nation and entrance of unathorized personnel into the
area.

D. DO NOT ATTEMPT to clean up or remove any material from or
through contaminated areas, until authorized persons arrive
with the proper equipment to assist in the clean up.

Procedure to be followed in case of fire.

A. Upon establishing a radioactive storage or decontamination
facility at any location, the local municipal fire depart-
ment should be notified in writing all the details including,
storage facility design, storage container designs, identity
of radioactive materials, quantity of radiocactive materials,
form of radioactive materials and containment of all radio-~
active materials.
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The municipal fire department will be prepared to react to
a fire if adequately informed.  (Call the fire department
immediately.

Permit no personnel access to the fire area. Put no water
on the fire.

If the fire is sufficiently contained to a small area, use
smothering type of extinguishers to put out the flames and
prevent spread.

Do not assume the fire is extinguished. Permit the municipal
fire department to proceed with their investigations.

Notify the RSO and his local designates as quickly as
possible for advice in performing radiation surveys necessary
for recovery operations once the fire is extinguished.

" The RSO will respond as necessary. The Emergency Response

Team will respond as advised by the RSO.
Emergency telephone numbers are on the front page of these

instructions. It is suggested these be posted near each
telephone service within the service camp.
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TABLE I

PART NUMBER FOR TAGGING
RADICACTIVE MATERIAL AND EQUIPMENT

Catalog No. ' Item

70.70791 RADIOACTIVE IIT

70.71091 EMPTY (6 X 6)

70.72253 FLIP PLACARD - RADIOACTIVE

70.72537 RADIOACTIVE - ONE WAY VINYL

70.48595 RADIOACTIVE - MAGNETIC

70.79227 © POSI-GRIP TONGS - 30 INCH

70.79222  SIGN - METAL - CAUTION RADIOACTIVE AREA
70.79223  SIGN - METAL - CAUTION RADIOACTIVE MATERIAL
70.79206 LABEL - RADIOACTIVE - WHITE I

70.79207 LABEL - DENSOMETER - RADIOACTIVE - YELLOW II
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FIGURE 1

TEMPORARY PROTECTIVE STRUCTURE
FOR DECONTAMINATION WORK
(Radiation Area Signs - All 4 Sides)
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SAF SUPPLY COMPANY
ESID EAST A, WY SOUTH

SLATTLE WAS=WSTO Y W04

206 767 8500

S}

January 7, 1983

. TABLE II - (Page 1 of 3)

Aalliburton Services
462 Pair Foundation Bldg.
Tyler, Texas 75702

Attention: Richard Leonardd

Dear Mr. Leonardl;

We appreciate all of the orders we received from Hallidburton
Services in 1982,

Due to price increases on January 1, 1983 attached is an
updated quote on the items your company has been purchasing., We
carry a variety of industrial safety equipment, if any of YOp®
facilities would like our catalogs pleage have them contact us.

You will notice that I gave you an obtion on the gloves.

These close out gloves come in lengths of 12 and 15 inches;
colors of orange, amber or white; straight cuff or rolled cuff,

Al)l of these gloves are 18 mil thick,

Please distribute these prices on to your facilities. Feel
free to call Louise Pasche or myself if we can be of any assia-

tance.
SincerelV. (‘zh{zﬁézlzz

Lorraine Zaoder
Nuclear Sales Cooxdinator

Attachment



QUeTATlON

TABLE II -

fFrom

L

We ore pleased 10 quote os follows. Your inquiry

SAFETY & SUPPLY COMPANY
5510 EAST MARGINAL WAY SOUTH
SEATTLE, WA 98134
206-762-8500 OR 800-~462-5254

HALLIBURTON SEZRVICES
462 FAIR FOUNDATION BLDG.
TYLER, TEXAS 75702

ATTENTION: RICHARD LEONARDI

(Page 2 of 2)

UPDATE PHONE Q

Inquiry Ne

JANUARY 7, 1983

Date

Terms.

NET 30

Prices quoted are
FO.8 _SHIPPING POINT

Delivery STOCK_TO 3 WEEX

———

TS sonw JLAB (M N U B A "y

Quoantity Description Price Amount
P2120Z~~-POLYLAMINATED COVERALL, ZIPPER FRONT, -
LONG SLEEVE, COLLAR o
SIZES SMALL, MEDIUM AND LARGE $6.00 EA
SIZE X-LARGE $6.60 EA
3 :
RC4082--HIGH TOP PVC DISPOSABLE:B MIL SHOECOVER | § .55 PR
RAD.- 52~--ECONOMY ANTI-C GLOVES, 18 MIL, WHITE :
SIZES 7, 8 AND 9 e $7.5¢ D2 OR § .63
SIZES 10 AND 11 | $8.06 .02 DR § .68
OPTION :
TLOSE OUT 18 MIL LATEX GLOVES, SIZES 7 TO i1 $5,80 D2
OR

g

$ .50 PR

=

LORRAINE ZANSER, NUCLEAR SALES




