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I DISCLAIMER

I report was prepared as an account sponsored by an agency
This of work of the United States

Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-

I bility for the accuracy, completeness, or usefulnessof _ny information, apparatus, product, or

I process disclosed, or represents that its use would not infringe privately owned rights. Refer-

ence herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views

I and opinions of aathors expressed herein do not necessarily state or reflect those of theUnited States Government or any agency thereof.
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I

I Cimarron Corporation makes no warranty or repesentation, express or

I implied:

-With respect to the accuracy, completeness, or usefulness of

I the information contained in this report

-that the use of any information, apparatus, method,or process

I disclosed in this report may not infringe privately owned

I rights,

Cimarron Corporation assumes no liability with respect to the use

I of, or for damages resulting from use of:

-aDy information, apparatus, method, or process diclosed in

I this report

I -experimental appratus furnished with this report.
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I ABSTRACT

I This final report is a summary of the events that completes the

decontamination and decommissioning of the Cimarron Corporation's

t Mixed Oxides Fuel Plant (formally Sequoyah Fuels Corporation and

I formerly Kerr-McGee Nuclear Corporation - all three wholly owned

subsidiaries of the Kerr-McGee Corporation). Included are details

I dealing with tooling and procedures for performing the unique tasks

of disassembly decontamination and/or disposal. That material which

H could not be economically decontaminated was volume reduced by

I disassembly and/or compacted for disposal. The contaminated waste

cleaning solutions were processed through filtration and ion

g exchange for release or solidified with cement for L.S.A. waste

disposal.

!
The L.S.A. waste was compacted, and stabilized as required in drums

H for burial in an approved burial facility. T.R.U. waste packaging

H and shipping was completed by the end of July 1987, this material
was shipped to the Hanford, Washington site for disposal.

I The personnel protection and monitoring measures and procedures are

i discussed along with the results of exposure data of operating per-
sonnel.

B The shipping containers for both. T.R.U. and L.S.A. waste are de-

H scribed.

!

!
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I decommissioning operations are reported six
The .results of the in

reports which are titled as follows:

!
l Report No. i - Design and use of Plasma Arc cutting equipment.

Report No. 2 - Technical recommendations in the design and

operation of a plutonium fuel fabrication

I facility to facilitate decontamination and
decommissioning.

l Report No. 3 - Technique for liquid decontamination of equip-ment.

l Report No. 4 - Nondestructive Assay (NDA) techniques and pro-
cedures.

Report No. 5 - Determination of the quantity and locations of

I the plutonium retained in the Cimarron FuelPlant Systems.

l Report No. 6 - Decontamination and decommissioning of the Kerr-McGee Cimarron Plutonium Fuel Plant.

I The personnel protection and monitoring measures and procedures are

contained and discussed along with the results of exposure data of

operating personnel in this final Report No. 6.

All of the above six reports were prepared by Walter H. Spencer, Sr.

i Project Engineer Cimarron Facility.

!

!

!

!



I
ACKNOWLEDGMENTS

I
This series of reports documents work which reflects the collective

I efforts of the Cimarron Facility. Employees maintained the plant

i environment in the acceptable range of contamination levels during
the disassembly and decommissioning of the plant production tooling

I and manufacturing equipment. This was a tireless monumental effort,

and deserves much recognition for a difficult job well done.

I
Special recognition goes to Messrs. J. Kegin, Maintenance Supervisor,

I W. Rogers, Decon Supervisor, V. Richards, Decon Supervisor, and

W. Rhodes Decon Supervisor, for their contributions to the fabric-

nm ation of special tooling and instrumentation developed and used

I during the decommissioning operations.

Special recognition was earned by Mr. R. Fine, Health & Safety Super-

I visor, for procedures developed and for supervision of the Health

I Physics Department which was responsible for contamination control

and safety of the decommissioning operators. Mr. C. Thompson,

I Health Physics Specialist, is recognized for the N.D.A. records and

assay results that were compiled for the reports.

I
A special thank you goes to Mr. Wayne Norwood, Plant Manager, who

I contributed guidance and council in all phases of the decommission-

i ing operations and to the text and proof reading of the reports.

I

I

I

I Page 3



!

!
A special thank you goes to Mr. Ron Adkisson, Director of Cimarron

Operations, for his contributions to the outlines and editorial

l portions of these reports.

A very special thank you to Mrs. Ruth Jones and Mrs. LaVonna Smith

Administrative Clerks, who typed countless pages of draft copy of

I these reports_

!
!
!
!
!
!
!
!
!
!
!
!
!

Page 4



!

!
EXECUTIVE SUMMARY

!
Cimarron Corporation (formerly Kerr-McGee Nuclear Corporation and

l formerly Sequoyah Fuels Corporation) has essentially completed the

decontamination and decommissioning of the Cimarron Mixed Oxide

l Fuel Fabrication Plant.) This plant contained the chemical process

l apparatus and manufacturing tooling and procedures to fabricate
mixed oxide(PuO2UO 2) fuel pins for the (ZPPR) Zero Power Pluto-

I nium Reactor and the (FFTF) Fast Flux Test Reactor programs. The

plant also contained the necessary analytical and inspection capa-

I bilities for performing the required quality control functions.

I The started with nitrate feed solution
process plutonium provided

bY the Department of Energy(DOE) and uranyl nitrate solution provided

l by Kerr-McGee. The nitrate solutions were weighed and mixed in

I proportion, processed into powder, compacted into shape(right cylin-
ders) and sintered into ceramic pellets. The pellets were ground to

l size, and loaded into tubes and encapsulated by welding end
inspected

plugs in the tubes which completed the pins. The completed pins were

l inspected for a multitude of attributes, the acceptable pins were

l supplied to others for (wire wrap) further fabrication and assembly
into fuel elements or bundles for installation into the reactor.

i These campaigns were successfully completed.

!
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I INTRODUCTION

I This report presents the results of decontamination and decommiss-

ioning program at the Cimarron Mixed Oxide Fuel Fabrication Plant.

I The primary purpose of this report is to describe the operations and

I provide information and procedures used to safely decommission a mix-
ed oxide plant, and to provide pertinent information of interest to

i the Department of Energy which funded these reports.

I Decontamination and decommissioning of the Cimarron Facility can be

defined as the measures taken to terminate the facility's nuclear

I operations and decontaminate the building and grounds for other en-

deavors that are of interest to the Kerr McGee Corporation.

I
The Cimarron Facility is located 1/2 mile north of the Highway junc-

I tion of 33/74 which is five miles south of Crescent, Oklahoma. The

I mixed oxide plant was in operation approximately five years, during
that time the ZPPR and FFTF fuel pins were fabricated. Those con-

I tracts were successfully completed. When follow-on contracts were

not obtained the plant was shut down in 1975. Currently the decon-

I tamination and decommissioning operations are nearing completion.

!

!

!

I

!
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l The Department of Energy(DOE) is interested in the technology of de-
contamination and decommissioning(D&D) of this and other plants.

I The D.O.E. plans to apply the technology developed during the D&D of

this plant to other similar D.O.E. installations. There is limited

l information and experience available in mixed oxide fuel fabriation

l plant decommissioning. The Cimarron plant was unique because it had
the added apparatus for coprecipitation of the nitrate solutions of

I Plutonium and Uranium. This required liquid handling equipment

rather than the sophisticated dry mixing equipment required for

i powder blending. Powder blending is a complicated process for

g oxides of Plutonium and Uranium because the oxide particles are
clinker shaped, they do not flow or mix well, plus they are abrasive.

I Inconsistent mixed powder produces hot spots in the fuel pins during

operation due to non-homogeneity of the powder. The blending of

l batches of coprecipitated powder is not as difficult because each

l powder particle is a combination of the solutions which were mixed
prior to the coprecipitation phase of the manufacturing process.

l This is the last in a series of six reports which were prepared

l in accordance with terms and requirements of the United States
Department of Energy Contract No. DE-ACO6-85RLI0382. This report

l deals with decontamination and of the
decommissioning tooling,

building,and site to acceptable levels of radioactivity in accor-

II dance with NRC requirements for unrestricted use of the decommis-

l sioned facility and property.

!
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i HISTORY

I Kerr-McGee acquired uranium ore claims and mines in northeast Arizona

I in 1952, by 1963 Kerr-McGee held an AEC license for Special Nuclear
Material. Early in 1970 the company had completed the construction

i of Mixed Oxide Fuel Fabrication installed the
a plant, processing

equipment and assembled a trained staff of operating personnel for

i manufacturing mixed oxide U/Pu fuel for power reactors. The AEC

I authorized the operation of the plant in April 1970.

The plant is located on a 1,000 acre site overlooking the Cimarron

I River which is the north boundry. The entrance to the plant is on
i

I Highway 74 one-half mile north of Highway Junction 33/74 five miles

south of Crescent, Oklahoma. A current map illustrating the property

I lines and building locations.(Vicinity map) is attached. (Figure I)

I' ' The Mixed Oxide plant is constructed of precast, prestressed concrete

exterior walls and roof panels. A concrete floor was poured in place

after the precast panels were erected. The roof construction is

i mopped on asphalt with build up felt roofing insulation plus gravel
cover. The building panels are of sandwich construction with in-

i sulation cast in place. The walls are erected on grade beams

supported on drilled and belled piers. All exterior and interior

I joints in the precast structure are felted and caulked to make

I the building air tight.

I
i
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l The walls and ceiling in the production and laboratory rooms were

painted to improve the surface finish for easier cleaning. The floor

in all areas except the office and lunch room were coated with a

ceramic granular aggregate contained in an inorganic ceramic covering

l and then painted with an Amercoat paint system. The building and

I floor plan are illustrated in exploded view of Figure 2.
m

!

!

!
!
!
!

!

!
!
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PROCESS DESCRIPTION

I
Block outline, figure 3 illustrates the production system sequen-

I tially so that the logic of the operations can be visually under-

stood, however there are some subtle features that are better under-

I stood by description: For example, it was discovered that weighed

I and blended solution performed much better through the coprecipation

and filtration process when the solution was allowed to age in the

I storage tanks a day or more. It was also discovered that uni-
wall

form powder was required to control pellet density and size. Powder

I from several batches mixed with powder reprocessed from clean scrap

I operations usually had different pressing characteristics due to
variations in particle size and other attributes, as a result it was

I to add the of this into bis-
necessary operations pressing powder

cults or slugs and then granulate these green powder slugs into a

I more uniform powder particle size for production press feed stock.

I It was also developed that processing the slugging press pellets
through a warm calciner 100oc _ i0 ° with dry nitrogen purge gas

I was beneficial in driving off moisture that have accumulated
any may

in the green powder slugs. Virgin powder batches did not always

I require these added operations.

I The completed pellets were batch loaded in molybdenum boats for sin-

tering in a (cracked amonia) hydrogen-nitrogen reducing atmosphere.

!
!
!
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The sintered pellets were ground to diameter on a centerless grinder

l (no coolant) utilizing diamond grinding wheels. _ The pellets were

l inspected using a roller micrometer and other dimensional inspection
equipment. The pellet outgas operation was a batch type operation.

l The retort was loaded with baskets of pellets, evacuated to approx-

imately 5 x 10 -5 tort heated to above i000C and held until the

l vacuum stabilized. Final inspection consisted of dimensions, weight

and visual inspection for cracks, chips, and other discontinuities.

l The satisfactory pellets were laid out in a V trough to measure

l stack lengths.

l Pellet loading in the fuel tube was a unique operation, the tube had
one end plug welded as a sub assembly and inspected in accordance

l with all applicable specfications. The open end of the sub assembly

was fitted with a plastic loading bushing (used only once) which pro-

l tected the end of the tube from contamination from the pellets. The

l tube with the sacrifical bushing was inserted into a sphincter seal
in the end of the loading glovebox. The pellet stack and other hard-

l ware in the V trough were slid into the tube, when the loaded tube

was withdrawn from the sphincter seal, the contaminated plastic

I loading bushing stayed inside the glovebox. The loaded fuel tube

i was surveyed for contamination and decontaminated if necessary. A
plastic end cap with a very small hole through the center of the cap

I was placed over the end of the loaded pin to retain the contents

until the pin was ready to be "welded".

!
!
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The welding was performed in a glovebox equipped with a high speed

l oil diffusion vacuum pumping system and an orbit arc welding head

l driven by a progran_ed transistorized welding power supply. The

fuel pin to be welded was assembled in a fixture in the vertical

l position.

I The plastic end plug was discarded after evacuation in the weld box

and the end plug to be welded was installed. A horizontal electrode

I traveled around the periphery of the assembly which was fixtured to

l maintain alignment during the welding operation. The sequence of
events for the welding operation were:

! A. Loaded pins to be welded were placed in a gatling gun

I magazine from the fuel loading operation.
B. The filled gatling gun was placed in a weld box canister.

l was positioned and attached to the
C. The weld box canister

bottom of the weld box.

l D. The box and canister unit were evacuated and pumped down.

i (Approximately 5 x 10 -6 ) torr.
E. The weld box system was back filled with helium.

l F. A destructive weld sample made and
was inspected.

G. Fuel pins were welded complete one at a time in the orbit

l arc welding system.

I H. A destructive weld sample was made after each hour ofproduction.

I. When all pins were welded complete, the canister was re-

I moved from the weld box. Welded pins were inspected,

l cleaned, surveyed and advanced to the next operation.

I Page 12
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Before production welding started, destructive weld samples were

l welded. Additional samples were made each hour of operation and

at the end of each batch. These samples were sectioned and etched

l for macro examination of a cross section of the weld fusion zone.

I Visual appearance and x-ray examination do not always reveal de-

fective welding. Sectioning and etching the polished cross section

l and examining the etched surface with a metallograph allows dimen-

sional inspection of the fusion zone. When the fusion zone

I dimensions start to change, corrective action was initiated before

I defective product was produced. Welding an acceptable sample each
hour of operation verifies the welds produced during that time frame.

I The welds made the last hour before
during a defective test weld was

made would be the only welds suspect of substandard quality. Sus-

! ,pected pins would be destructively tested and examined in reverse to

I the sequence of welding one by one until the last acceptable pro-
duction weld made was found and examined. This would verify past

I production welds. Production welding would not until
resume cor-

rective action had been implemented and satisfactory test welds had

I been made to verify the results.

l Statistical control of the dimensions of the fusion zone in the

welding process eliminated the need to destructively test large

l numbers of production pins to verify specification welding.

I Inspection of the completed pins included the following:

A. X-ray of full length pin to reveal placement of inter-

I nal components, cracks in welds (if any).

B. Autoradiography of fuel column to verify homogenity of

I pellets.
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!
C. Dimensional inspection of all attributes.

I D. Concentracity.

I E. Visual inspection for scratches and discoloration.

F. Profilometer inspection for surface finish.

i G. Helium leak testing of the pins for leaks.

I The complete manufacturing operations of the fuel pins were under

the survelance of the customers inspectors at all times. However,

I final acceptance of the finished pins was dependent upon the success-

i ful completion of receiving inspection at the customer facility.

!

!

!

!

!

!

!

!

!

!
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I
PROCEDURES AND EQUIPMENT USED IN THE DECONTAMINATION AND
DECOMMISSIONING OPERATIONS

in The procedures and tooling used in the Decommissioning operations
i

were developed as required in advance of need so that sufficient

tool tryout could be performed prior to actual commitment to con-

taminated operations. This proved to be beneficial in several

i_• ways; first it gave operations experience in the use and operation

I of special tooling and/or procedures. Second, it gave us an oppor-
tunity to modify or change as required any tooling or procedure that

i improve or expedite operation, thing was
would the The third which

most beneficial was it required advance planning which called atten-

I tion to details that may have been overlooked if advance planning had

i not been implemented. Examples of the tooling that was developed and
used is described as follows:

I
I
I
I
!
I
I
I
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i Tigair reciprocating hacksaw

This hand held power tool utilizes conventional hacksaw blades,

l and is used to cut framing, piping, sheet metal, and almost

l anything that allows access only from one side. This ver-
satile air operated tool proved to be a real work horse with

l a multitude of applications.

!

!

!

!

!

!

!

!

!

!

!
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Plasma Arc cutting Torch

!
The plasma arc torch was originally developed for cutting non-

I using gases(Argon-Helium, etc.). In order
ferrous metals inert

to expand the applications of the process, modifications to the

I equipment were made and parameters for various gases were de-

l veloped. The developed equipment can produce plasma flame
temperatures estimated to be i0,000oc to 14,000oc. This

l broadens the list of metals that can be cut and accelerates

the cutting speed. The quality of the cut of some materials

I may not be suitable for some production applications, but the

long list of materials that can be cut and the fast cutting

speeds(example: cutting speed for 3/8" stainless 20" per

I min.) makes this a good tool for decommissioning.

!

!

!

!

!

!

!

!

!
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The plasma arc torch, when used inside a well ventilated glovebox can

t reduce sections of gloveboxes, tooling and machines to small pieces

t suitable for small piece assay (14" high cylindrical shaped packages

at good production rates.

I
A plasma arc cutting torch was installed in one conventional glove-

t box for the cut up of tooling and equipment that had been sectioned

into pieces that could be manipulated by hand for cutup. Another

I operation was a plasma arc torch installed in a large cutup box

t equipped with a crane, where smaller gloveboxes could be maneuvered
over and lowered into the cutup box for slabbing off sections and I

I cutting the sections into pieces for packaging and assay. The

slabbing off operation started at the bottom of the item being cut up

l and the item was lowered as the c_It up operation advanced upward

until the item being cut up was consumed. The taping of the edges

I
of the cut up pieces and the bag out operations were performed in

t one end of the big cutup box as the sectioned off pieces cooled to

handling temperature.

I
Another plasma arc torch was fitted to a modified pipe beveling

t machine for sectioning the pipe and tankage in the solvent extraction

glovebox operation. This glovebox and apparatus had contained

t tributyl phosphate and dodacane solvents. The atmosphere in the S.X.

t glovebox was inerted with nitrogen gas and the apparatus was cut down
and sectioned using nitrogen gas plasma and nitrogen cover gas. The

t details of the operation are explained in D.O.E. Report No. I.

!
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Wach's Portable Powered Saw

I
A portable hydraulic operated power hacksaw was modified to fit

l and inside small wheel mounted glovebox for removing
operate a

and sectioning the verticle storage tanks which were suspended

in the wall of the vault and scrap recovery rooms. The glove-

box was positioned over the tank to be removed. A jacking de-
vice was placed in the floor cubicle in the basement under the

tank to be cut up. A 30 ton jacking system was used to make

the first lift because some of the tanks had been driven into

the steel lined sleeves in the concrete during plant construc-

t

tion 19 years ago. Acid fumes from production operations had

caused rusting and corrosion and tightening of the tanks in

l the wall. After the initial lift was made and the tank being

removed was reasonably free to move in the hole, a yoke type
1

1 jacking device with pipe wrench type jaws, was used at the top

of the hole to lift the tank up through the bottom of the cut
up box. A collar type clamping device was used for safety to

secure the position of the tank at all times. Each tank was

cut in approximata±y 25 sections and the average cutting time

per section was about 16 minutes. All 60 tanks were cut up

safely without any major contamination problems. Special

I
plastic caps were obtained to cover each cut end of the pipe

sections to prevent the burrs on the pipe ends from snagging

and cutting gloves and/or fingers. The plastic pipe ends

proved to be more economical than tape for this operation due

to savings in time and the reduction in tape usage.

I
I
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l Use of Zip Strip, Clear Coat and Other Strippable Coatings

zip Strip

!
l Zip Strip is a product of the Star Bronze Company. It is a jelly-

like material, that when applied to a painted or finished surface

l with a brush or roller and allowed to soak for 20 to 30 minutes,

the finish becomes soft, it crinkles up and becomes strippable with

B a putty knife or scraper.

l During the years'the plant was in operation when painted surfaces

showed signs of wear and stain from shop soil, they would be re-

l painted, as a result those areas of least wear developed a build up

l of paint layers. Decommissioning operations required the removal of
these layers of built up paint which may have contained traces of

I In early of decommissioning Zip Strip
contamination. the months

was used to remove much of this paint, however when some of the

I chemicals contained in Zip Strip appeared on the E.P.A. list of

l hazardous materials we were required to stop the use of Zip Strip
and were required to develop other methods of removing paint and

l paint type coatings. We are currently using mechanical(abrasive)

methods for paint removal such as: sandblasting, vacu-blasting,

i using steel shot and various machines that use a rotating drum

l which contain carbide flails that impact and abrade the surface
being decontaminated and prepared for survey. When the decontami-

I nation survey has been completed the abraded surface is usually

suitable for the reapplication of paint or other suitable coatings.

!
!
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l Clear Coat

l Clear coat is a trade name of the Oakite Corporation. This clear

paint type coating was used to cover and contain contamination on

the inside and other surfaces of gloveboxes during sectioning for

cut up and packaging for disposal. In order to contain and not

spread contamination to the atmosphere in the production areas,

the inside of a cleaned glovebox to be sectioned is spray painted

with Clear Coat, usually 2 or 3 applications. Drying time between

l coats varies due to how thick it is applied, but it usually dries

in several hours in a well ventilated glovebox. This coating will
{

adhere to the glovebox surfaces and retain any contamination that

I may be present. Sectioning a glovebox opens joints and exposes

cross sections of the glovebox which requires another application

l of Clear Coat, consequently each time a portion of a glovebox was

cut away the disturbed area would be given another application of

l Clear Coat.

l When these large sections were being further cut up inside a cut

i up box for packaging, the clear coat would be scraped off in the
area of the plasma arc cutting path to reduce smoke. Excessive

l smoke impares vision inside the cut box and will clog the H.E.P.A.
up

filters, to reduce this problem we installed inexpensive furnace

l filters as pre-filters to increase the production time between

l H.E.P.A. filter changes.
{

!
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Tent Design and Ventilation

!
i The sectioning of gloveboxes is performed inside a temporary plastic

tent which is constructed around the glovebox to be dismantled. The

l tent is connected to ventilation which the
negativea system causes

air flow to be from the room to the tent to the suction of the ven-

l tilation system. This assures a negative on the tent atmosphere and

l should a contamination leak occur it would still be confined to the
tent. The glovebox being sectioned is maintained on negative atmo-

I sphere as long as practical also. The tent and glovebox arrangement

is illustrated in Figure 7, Report No. I.

!

!
!
!
!

!
!

!
!
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Disassembly and Dismantling of a Glovebox

A typical sequence of operations for dismantling a standard glovebox

I _s as follows:

I. The area supervisor completes a Special Work Permit. See

I Figure 4 Form KM 2420-B. This form requires written re- ]i

I sponse to the following:

i Location
Job Description

Job Safety Analysis
Radiation Conditions

I Protection Equipment RequiredAny speciel instruction

Signatures of all people involved in the job.

! .
This is to assure that everyone involved reads and under-

Ii stands the tasks that must be done to complete the
job.

I The gloveboxes in the wet end of the process were per-

meated with nitric acid which has long dried up and

I traces of nitric crystals are present in various joints

and crevices.(tbe gloveboxes have been out of service

I and on negative ventilation since the plant ceased oper-

I ations in 1976)

I 2. The inside of these gloveboxes are steam cleaned with a
strong alkaline solution consisting of(Turco Power Steam

I Cleaner No. ]21256) and water. This solution, after use

I
I
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!
!

is processed through filters and ionization columns to

I recover the radioactive material and to make the waste

l water suitable for release. When the waste water has
been processed and meets release limits it is piped to a

l hypalon lined evaporation pond.

I 3. The gloveboxes in the dry end of the process are scrubbed
on the inside with wipes saturated with I, I, 1 Trichloro-

l ethane. The contaminated wipes and accumulated material

were collected and arranged on the floor of the glove-

I box to dry. The flow through ventilation in the glove-

l box will dry the wipes in a short time. The dried
wipes are packaged and bagged out for survey in the

l TRU waste counter and in drum for
placed a disposal.

4. When all high level smearable contamination is removed,

the inside of the glovebox is clear coated. A glove or

l window may be removed to allow access for this painting

l operation.

5. When the glovebox is ready for removal to Box 4 for cut
i

l up, or if it is to be sectioned in place a tent is erect-

l ed over the work area for containment. Incoming ventila-
tion is established in the tent to prevent room contami-

l nation and an air monitoring alarm system is installed to

continuously sample the atmosphere to warn the operator

l should airborne contamination occur.

!
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l 6. When all contaminated surfaces have been clear coated, the

windows and gloves are removed, all newly exposed surfaces

l are clear coated to prevent airborne contamination.

i 7. Operators outfitted with supplied air and two suits of
clothing, (outer set disposable paper) perform the dis-

l mantling and cut up operations, tape edges
all of the

sectioned pieces and bag each piece in plastic for bag

I out.

l 8. The bag out operation consists of a bag port in the side

of the tent. A wrapped and plastic covered piece ready

l for bag out is placed in the bag attached to the bag port

I in the side of the tent. The bag attached to the bag port

containing the wrapped piece is gathered and twisted

l closed (horse-tailed), the horsetail section is wrapped

with tape to keep it closed. The horsetail is sectioned

l leaving half with the bag port and half with the bag. The

cut end on both halves is carefully taped to prevent con-

tamination spread. The sectioned piece in the bag is now

l ready for transfer to a cut up box for further size

reduction or _f suitably small to the T.R.U. waste assay

counter and disposal in T.R.U. waste drums A new bag is

l attached to the bag port over the horse tail section left
from the previous bag. The remnant horse tail is then

l removed and is contained new bag ready to
in the which is

receive another piece of hardware.

! •
!
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9. The operators leave the cut up tent through an anti-room

l attached to the tent entrance. The first layer of paper

l disposable clothing is removed. The second layer of cloth-

ing is surveyed and if contamination free, the operator

l steps room. If spot contamination or a small
out into the

area of contamination is revealed the contaminated area

I may be cleaned by touching the spot with the stickey side

i of a piece of tape to remove the contamination from the
operators garment. It may also be necessary to remove

l the second layer of clothing.

l i0. Tent Disposal

The tent is fabricated out of a roll of plastic sheet.

il (clear .004-.006" thick)

The frame work that supports the structure is on the out-

side of the plastic sheeting which prevents the frame

I_ from becoming contaminated. This simplifies the task of

disassembly which is to detach the plastic from the frame,

l collapse the tent with filtered negative air pressure, and

fold the plastic carefully toward the center of the tent

l and when the package is as small as practical it is placed

l in a drum for assay and disposal. The size of the tent

may require sectioning the plastic into more than one con-

l disposal. When a section of the tent if more
tainer for

soiled or contaminated than another, such as the floor,

! •that section may be spray coated with clearcoat and pack-

I aged separately to meet packaging requirements.
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l Building surface Decontamination

The building surfaces such as walls and ceilings were shot blasted

! .with a vacu-blast machine which was modified for this service. The

l modification consisted of an additional cyclone and filter which was
added to the discharge air stream before it exhausted into building

l ventilation discharge air system.

l Decontamination of the production and laboratory floor presented an
unusual problem because the floor coating was an epoxy material which

I was applied by pouring a quantity on the floor and allowing to
it

flow out level. Due to the irregularities in the floor, the coating

i varied in thickness,(as much as i/2"), the resilience of the material

i

l virtually eliminated the effectiveness of vacu-blasting which merely
impacted the surface. Several removal methods were tried such as

grinding, which loaded up the grinding wheel to the point where it

would quit cutting. Removal by heat was not a practical approach

l because experimental work revealed that the material would off-gas

l when heated and the off-gas was combustable. Scabbling with impact-
ing pistons was reasonably successful, but very slow. The method

which gave us the best results was a machine which used a rotating

drum with milling cutter type flails which contained tungsten carbide

iIm blades. The scarifier action of this machine would appear to mow the

l floor covering away, along with a skin layer of concrete. An
auxiliary vacuum system with a H.E.P.A. filter box and exhaust tube

I to the building ventilation discharge system completes the arrange-

ment.

l This machine has a working width of 8", weighs about i00 ibs., uses

l a 3 H.P. motor and scarifies 400 sq.ft, per hr.
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!
Pneumatic version and conversion

l of hand held machine to a walkbehind floor machine.

I /}i;iil:_i

!
,!
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I

I

I
I

Bottom view hand held
m machine showing air

motor and drum with

I special milling cutters

I

i ,

Photos also show floor surface produced by this equipment.

!
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Building Surface Decontamination

I
The vacu-blast machine is a sand or shot blasting machine that has a

nozzle arrangement for vacuuming up the spent shot and debri from the

l blasting operation as it occurs. The machine separates the debri
from the shot, cleans the shot and returns it to the feed hopper.

The dust and paint flakes are collected in a cyclone dust collector

and filter system. The final filter for the discharge air is a

H.E.P.A. filter. This machine will prepare about 14 sq. ft. per

hour of wall or ceiling. Cimarron has 4 units in service

I
1
I
1
I

I t
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l Photo shows shot blasted wall surfaces before and after.

!
!
!
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The results of removing contamination from the walls, floor, and cubicles

I are illustrateds in the following photographs.

!

!

!

!

!

!

!
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!
i Pu Plant Laboratory Drain System

I drain consisted of two drain
The laboratory system separate

systems. The uranium laboratory zoom drain system was located in

I Room 140 and exited the building through the east wall and term-
inated in the 10,000 gallon collection tanks. This system consisted

I of approximately fifty two feet of two inch durcon pipe under thefloor of Room 140. The Plutonium laboratory rooms drain system

• serviced most of the laboratory area and exited through the build-

I ings north wall and terminated in the 10,000 gallon collection

tanks. This system consisted of approximately 335 feet of two inch

I durcon pipe.

l Since the uranium drainage system was contaminated to approxi-2
mately 500 dpm/100 cm smearable and was concentrated in one room

l we decided that it would be easier to remove this small system(Figure #I). This was accomplished by using a concrete saw to cut

around the up risers, breaking out the concrete, and digging up the

I pipe. We performed a release survey on all concrete that was re-

moved. All dirt was drummed as it was removed. All joints were

I inspected for leakage and surveyed for detectable contamination.

After the pipe was removed each hole was surveyed with an Eberline

I PRM-5 with PG-2 gamma probe and soil samples were taken. Since no
contamination problems were detected the dirt was then returned to

l the hole.

Our initial plan was to clean and survey the Pu drain system

I (figure #2 and #2A). To accomplish this, we saw the need to acquire

some special detectors and to prove that this system was leak proof.

l We initially removed a portion of this system outside of the build-

ing between the building and the 10,000 gallon tanks and installed a

l sight glass riser on the pipe at the lower level outside of the
building (Figure #3). We proceeded to fill the entire system under

l the building with water to the floor level and marked the water level
in the sight glass riser.

!
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The results of our inltlal leak test indicated a leak rate of

I approximately 0.5 gallons of water per minute in this remaining
system. In an attempt to locate this leak we decided to remove the

l llne from under rooms 141, 142, 143, 140, and 132 since we alreadyhad access under the floor in room 140. We also decided to cut a

hole in the northwest corner of room 129 and to separate the drain

I line there for our next leak test (figure #4).

l Our second leak test consisted of the remaining drain system
in the laboratory area only. We installed two standpipes, one in

I the northwest corner of room 129, and the other in room 132 north-
west corner (Figure #4). After filling this portion of the drain

l system with water, we st_ll indicated a leak rate of approximately0.5 gallons per minute. Because of the results of this leak test we

continued to remove Pu drain line until we found a wet area in room

I 135. This wet dirt was drummed separately and labeled as possibly

contaminated dirt (Figure #5.) As we continued to remove dirt at

l this location we found elbow at approximately 6 feet below floor
an

level with the back of the elbow broken out. Since there was only

I approximately 35 feet of this drain system left in the laboratory
area, we decided to complete removal of this system from the labo-

ratory area (Figure #6). Our third leak test consisted of the drain

line from the northwest corner of room 129 to the north wall of the

Pu bulding (Figure #7). After this portion of the system was filled

l with water and left 24 hours it indicated no leakage from this part

of the system. This is a straight run of approximately 82 feet of

l two inch durcon that the exhaust ventilation
pipe runs through

tunnel and under the production hall thru room 127 (Figure #7).
2

l Initial smearable results indicated approximatley i000 dpm/100 cm
smearable in this pipe. We used a rotating steel brush with a water

l flush to clean this pipe to less than 20 dpm/100 cm 2 smearable.

!
!
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We built a cylindercial gas proportional alpha detector to

! pull through this line for our direct survey. Our initial survey

indicated approximately 50% of our readings were still above I00

l dpm/100 cm 2 and a maximium of 408 dpm/100 cm 2 After recleaning
the pipe with a brush hone our results were all less than i00

i dpm/100 cm 2 direct and less than 20 dpm/100 cm 2 smearable.

!

W. A. Rogers

,!
,!
!
!
!
!
!
!
!
!
!
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l Housekeeping an d Safety

Spreading contamination by careless operations would make the task

l of decontamination more difficult, increase the potential for per-

I sonnel exposure, and generate excessive waste which requires expen-

sive disposal costs. During the decommissioning operations, any

l disarray or contamination spread caused by disassembly and cut up

operations were cleaned up by the decommissioning crew as they

l occurred.

l The Plutonium Plant housekeeping plan included a list of regular

i tasks performed by the utilities group of people. These tasks in-
cluded routine mopping of the hallway corridors and service areas

I as well as shiftwise surveillance of the building's negative air

system requiring attention to fans, filters and flow control damper

l actuators.

l In addition to routine contamination by the Health
surveys Physics

Technicians, a monthly inspection(see Figure 5 ) was performed by the

l Health Physics Supervisor on a surprise schedule. This method was

l used to help maintain orderly working areas. An important part of
this inspection was to look for safety hazards or unsafe work

l practices which might result in an injury.

!
!

!
!
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i DATE:

MONTHLY WALKTHROUGH HOUSEKEEPING AND SAFETY INSPECTION

I ( Write deficiencies detected and specify area in space provided below each item to be checked "

I I. General Orderliness (unnecessary clutter)

i A. Floors and Aisleways: i

I B. Work Areas - Table, Power Tools

I C. Scrap or Trash (should have been removed)

I II. Safety

I A. Clear Access To Fire Extinguishers

I B. Clear Access To Emergency Exits

I C. Clear Access To Electrical Switch Boxes

I D. Containers Labeled

!
III. Health Physics

! -A. Survey Instruments Readily Available At Work Locations

I B. Respirators Properly Stored

!
IV. Comments or Additional Items

!
!

I FIGURE 6

!



!

i

I The last 1.5 hours of each Friday was used for a short work station
safety meeting by the area supervisors, the remainder of the time

I was used for a total shop housekeeping detail. In addition, a

monthly safety meeting with all personnel was conducted by the

I Health Physics Supervisor. All of this attention to safety and

i housekeeping was to emphasize the importance of minimizing contami-
nation and personnel exposure.

!
!
!
!
!
!
!
!
!
!
!
!
!
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I DATA COLLECTION

The following procedures are included in the Appendix of this report

B because they define the work that was performed, the way it was

I accompl_shed and the accuracy of the results.

These procedures were included in DOE Report No. 4, but are repeated

I here because they are examples of the way tasks and problems were

solved at the Cimarron Facility. Data collection and the accuracy

I of the results are an important part of this final report.

l Procedure KM-NC-10-83, Rev. 3 4-1-87

PLUTONIUM PLANT L.S.A. WASTE DRUM COUNTER.

I Procedure KM-NP-10-89, Rev. 0 4-12-84

l PLUTONIUM PLANT N.D.A. COUNTING OF T.R.U. WASTE

!

!

!

!

!

!

!

!
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DRUM LOADING - COMPACTION - SHIPPING CONTAINERS

l
L.S.A. drum loading are accomplished in the vault where a series of

i

U open top are selectively packages as they
DOT 17-H drums filled with

are accumulated from the decontamination operations. An inventory

I sheet is maintained on each drum. When several drums are filled and

i the materials contained are compressable, example: (wipes - rags -
plastic, etc.) three or four drums full of this material are com-

e pacted into one drum using a shop made compactor. The Photos

illustrate the 17H drums and the compactor cabinet.

I
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Hold down discs were used during the compaction of plastic and wipes

I because the material being compacted will follow the ram back up to

I the top of the drum. The hold down disc peripheral fingers engage
the convolutions in the sidewall of the drum and hold the contents

I two three of these hold discs in
compressed, usually or down are used

each drum.

I
!

!

!
!
!
!
!
I
!
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I T,R.U. WASTE PACKAGING

The T.R.U waste packaging system consists of the followlngz

I A polyethylene drum liner .090" thick is placed inside a DOT

i galvanized and chromate treated drum. The drum liner is filled
with assayed packages and the lid is glued shut. The drum lid

I is glued and gasketed down and the compression is bolted
ring

and sealed closed with a jam nut and wire cable seal.

!
The filled drum is transported in an N-55 shipping container.

I Kerr-McGee owns (38) thirty eight N-55 containers which have

made (32) thirty two round trips to the Hanford T.R.U. waste

I repository.

_ . .

I i ,._,
i .

I

I
I

l
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The N-55 overpack is illustrated in the photos below.

I

!
!
I

i
!
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l HEALTH AND SAFETY PROGRAM

i Safety Meetings and Related Subjects.
The weekly safety meeting consists of a topic of interest such as the

I use of ladders, or hlgh-jackers when the next work week may contain

tasks where a ladder or scaffold would be required. When a new tool

I is obtained, it becomes the topic of a safety meeting where proper

use and operation are discussed and demonstrated. Safety meetings

i are also used to discuss shop problems where decommissioning oper-

i ations may cause a temporary or permanent change in an established
routine. Safety meetings are conducted by the area supervisor or a

l person he has designated to prepare a presentation on a specific

topic. Safety meetings are also used to discuss near misses where

quick thinking and evasive action prevented an accident.

l The topic of the weekly safety meetings and the supervisor's obser-

i vation of the effect of the meetings are reported in the supervlsor's
monthly progress report to management.

I
FIRE AND EMERGENCY EVACUATION

I Each calendar quarter an emergency evacuation is conducted where

i everyone evacuates to the designated area. The attendance board
is carried out by the first person leaving the building. When all

l personnel are accounted for and surveyed for contamination, the

evacuation procedure is reviewed and a scenario of a potential emer-

E gency is discussed and a course of action is described which would

apply to the emergency. Such topics as how to handle an injured

l contaminated person and the use of the emergency building and its

I facilities are typical of these sessions.
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I
Photo shows air lock extension at the entrance to the
emergency building.

i

I
i

I
I

I
I

I
I
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l The Clmarron Facility has developed the capability to cope with fire
emergencys involving Class A, B and C fires plus the unique problems

i associated with radioactive materials.

Enriched Uranium and Plutonium pose problems from their radioactive

I contamination and toxicity potential plus the possibility of a crit-

Icallty. A crlticality incident may result from a fire or improper

I techniques. Water, some cases, can cause a
fire fighting in nuclear

reaction to occur. A change in shape by melting or settling due to

fire is another criticality risk.

I Work place fires are job and property loss potentials. Good house-

keeping and the use of proper work procedures and maintenance, along

I with properly trained people and good emergency equipment are essen-

l tial in a fire loss prevention program. The fire action plans of

Kerr-McGee and the Cimarron Facility are designed for these con-

l tingencies.

!

!
!

!
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Accidental Release of Radioactive Materials

i Two large loose leaf binders full of health physics procdures, emer-

gency procedures, and contingency plans all add to the ability to de-

l tect and cope with an accidental release of radioactive materials.

I For brevity sake appropriate for this report Procedure KM,-NP-10-81

i "Plutonium Out of Confinement - Leaks, Spilles, etc." is included.
This procedure provides instruction in a summary form for proper re-

l sponse to situations involving accidental releases.

l In addition, sections of our contingency plan and emergency
procedures are attached which describe:

l a. containment system:
the ventilation

b. instrumentation and alarm systems for release detection;

,! c. emergency procedure training;

d. contingency classifications, notifications and actions;

e. recovery plans; and

l f. administrative controls.

!
!

!
!

!

!
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SUMMARY EXPOSURE DATA FOR OPERATING PERSONNEL

l D & D of the Cimarron Facility plutonium plant resulted in a total

whole body penetrating dose of 70 manRem spread over 26 people dur-

l ing a nine year period. The maximum total whole body penetrating

dose received by any individual was 9.37 Rem for the entire nine

years. The average total dose received for the nine year period was

l 2.69 Rem or an average of 0.3 Rem per year per individual. The

administrative staff exposure was much lower and as a result was

i not factored in the average total dose of any of the charts as this

I would bias the averages low.

i BIOASSAY REPORTS
Routine bioassay (urine) sample results were below the detection

I limit of .01 dpm/sample volume. Special samples, requested after de-

tected releases of airborne contamination showed positive results

I in four cases, involving nine people

I a day voiding and urine) was 1245.2 dpm
Maximum for six total (fecal

for one incident. The other totals for a six day voiding ranged

I from 7.32 dpm to 324.8 dpm. In all cases, subsequent samples

I have been 0.i dpm per sample volume.

In-VIVO lung counts have never shown detectable depositions of Pluto-

i nium.

!
!
!
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PERSONNEL FILM BADGE RESULTS FOR DECOMMISSIONING

I PU-PLANT 10/79 to 9/88 EXPOSURES REPORTED IN REMS

MAX. 9.37

l AVE. 2.69MIN. 0.18

I BEGINNING ENDING

LIFETIME DATE LIFETIME DATE TOTAL

I i. 7.28 10/79 13.08 8/88 5.802. 4.72 10/79 7.73 8/88 3.02

3. .17 10/79 4.99 4/84 4.82

l 4. 0 10/79 2.23 8/88 2.235. 0 10/79 1.22 6/81 1.22

6. 3.27 10/79 3.65 8/88 .38

7. .23 10/79 3.87 8/88 3.64

l 8. .]9 10/79 1.]2 8/88 .93
9. 3.99 10/79 5.81 8/88 1.82

10. .]] ]0/79 2.65 8/88 2.54

I ]I. 3.20 5/80 4.55 8/88 1.3512. 7.37 5/80 10.25 8/88 2.88

13. .12 9/80 7.76 8/88 7.64

14. 0 1/81 2.23 8/88 2.33

15. 0 7/81 2.60 8/88 2.60
16. 0 8/81 1.22 8/82 1.22

17. 0 9/81 .83 8/88 .83

I 18. 0 9/81 2.83 8/88 2.83
19. 0 9/81 .62 8/88 .62

20. 0 i0/81 1.92 6/88 1.92

l 2]. 0 10/81 9.31 8/88 9.3722. 0 12/83 .18 4/85 .18

23. 0 2/85 1.91 8/88 ]..91

l 24. 0 5/85 3.10 7/88 3.10
25. 0 5/85 2.69 8/88 2.69

26. 0 12/85 1.99 9/87 1.99

l 69.86

!
!
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B INTERNAL EXPOSURE

The table below shows exposure estimate assignments, by year

B for the Cimarron Facility Plutonium Plant decommissioning.

H YEAR NUMBER OF TOTAL AVERAGE MPC-HR
PER PERSON

PEOPLE MPC-HRS FOR THE YEAR PER WEEK

B 1979 + 8 17.20 2.15 0.171980 9 179.72 19.97 0.38

1981 19 5.86 0.31 0.i0

a 1982 21 534.30 25.44 0.491983 20 2200.47 110.02 2.12

1984 19 1563.60 82.29 2.74

1985 22 206.80 9.40 0.18

I 1986 19 420.70 22.14 0.431987 18 453.00 25.17 0.48

1988 ++ 18 17.00 0.94 0.i0

a During the total time of 464 weeks, a total of 26 individuals

received a total of 5,598.65 MPC hours resulting in an average

i of 215.33 MPC hours per individual for the 464 weeks or anaverage of 0.46 MPC hours per week.

+October through December (13 weeks)++January through August (35 weeks)

* Exposure Estimates Assignments Based on Air Samples 0.1xMPC

!
The table below shows the total exposure estimate assignments

for the 26 people engaged in the decommissioning activities

B over a year period.
nine

Worker MPC-HRS Worker MP_-HRS Worker MPC HRS

t A 228.92 J 25.08 S 60.86B 229.85 K 212.]9 T 347.48

C 225.35 L 465,,19 U 625.71

H D 83.43 M 475.39 V 4.10E 80.07 N 366.02 W 62.40

F 207.81 O 81.99 X 73.80

G 224.54 P 108.24 Y 47.80

I Q Z 54.50
H 14.40 113.37

I 194.90 R 985.26

I As can be seen, the maximum exposure estimate assignment to a

single individual was 985.26 MPC-HRS.. This is an average of

I 2.12 MPC-HRS. per forty hour week over the total time.

t This data compiled Ronald L. Fine.
by
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I
I Air Effluent Monitoring

i Exhaust stack sample results are shown below by calendar quarter.
The table show the total gross alpha released as well as the concen-

i tration in microcuries per milli]_ter

i 1979 mCi/ml 1.28 E-14 8.8 E-15
Total mCi 1.95 0.87

I 1980 mCi/ml 5.18 E-15 3.54 E-15 5.25 E-15 1.08 E-14Total mCi 0.81 0.66 1.04 2.17

I 1981 mCi/ml 2.59 E-14 6.59 E-15 3.03 E-15 5.80 E-15
Total mCi 4.45 1.22 0.61 1.08

I 1982 mCi/ml 4.24 E-15 4.93 E-15 4.22 E-15 8.99 E-15

I Total mCi 0.73 0.92 0.79 1.67

1983 mCi/ml 1.51 E-14 7.57 E-15 3.59 E-15 1.28 E-14

Total mCi 2.58 1.40 0.67 2.54

1984 mCi/ml 3.03 E-14 4.76 E-15 2.83 E-15 5.52 E-15

I Total mCi 4.76 0.89
O.53 1.03

1985 mCi/ml 1.15 E-15 3.95 E-15 9.72 E-16 2.11 E-15

Total mC± 0.18 0.73 0.18 0.39

1986 mCi/ml 1.56 E-15 9.32 E-16 4.969 E-15 1.60 E-15

Total mCi 0.25 0.17 0.93 0.30

i 1987 mCi/ml 4.06 E-15 2.24 E-15 1.67 E-15 3.13 E-15

Total mCi 0.48 0.34 0.22 0.32

I
1988 mCi/ml 9.39 E-16 4.85 E-16

i Total mCi 0.08 0.06

I
I
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i Liquid Effulent

Decontamination solutions were cleaned up by filtration and ion

l exchange methods to < 0.I MPC, or cemented for burial as LSA

l waste. No liquid effluent was released from the Facility.
Domestic waste water and decontamination solutions < 0.i MPC

I (< 4.0 x 10 -7 mCi/ml) were pumped to sanitary lagoons

(evaporation ponds with no outlet). Subsequently, the dry sludge

i was removed from the sanitary lagoons and shipped as LSA waste.

l Samples of the dry sludge showed a range of 2.89 to 17.7 picocuries
of plutonium per gram with an average concentration of 10.79 pico-

curies/gram.

!

!
!
!

!
!
!
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I
ANNUAL ENVIRONMENTAl, SAMPLE RESULTS

I
The annual environmental sample results for the Cimarron Facility

I are included for review. These reports include both the Mixed

I Oxide Plutonium Plant and the Uranium Oxide Fuel Plant. The
reports included are for the years 1983 through 1988 and include

I the results of the air and
analytical weekly samples the locations

where the samples were taken. Reports which show the results of

the annual samples for surface water, well water, surface soil,

I subsurface soil and vegetation are also included. There were no
appreciable variations in any of the results obtained during the

I decommissioning.

I The reports for prior years when the plant was on standby are on

file. They show no significant changes and were not considered

I pertinent to this report.

I

!
I

I
I

I
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ClM,k[_RO._:FACILITY

1983 ANNUAL ENV] I',ONMENTALSAMPLES (A]_.)

Analysis - Gross Alpha (;_Ci/ml E-]4)

WEEK NORTHWEST ½ MILE KM LAKE EAST JUNCTION HW%' 33/74
NU_.iBER SAMPLE NO. Ii01 SA_[PLE NO. 1102 S._IPLE NO. 1103

i 0.57 064 1.0

2 1.6 2.4 1.9

3 -2.8 2.8 1.4

4 2.7 2.1 1.2

5 * * * ,
6 2.2 2.1 1.4 !

7 3.9 4.0 2.7

8 1.6 1.8 1.2

9 1.0 1.2 1.6

i0 1.3 1.7 1.2

II 1.8 2.3 1.0

12 i.I 1.6 i.i

13 I.i 3.8 1.2

14 * * *

15 I.2 I. 5 O. 74
16 1.2 i.i *

17 1.3 1.6 i.I

18 0.60 1.7 0.97

19 1.6 1.4 *

20 0.75 0.69 *

21 0.75 i.i 1.4

22 0.88 0.66 0.69

23 1.4 i.i 0.93
24 1.3 1.3 0.68

25 0.41 0.78 0.44

26 1.0 0.79 0.89
27 1.0 1.5 *

28 0.90 0.86 1.3

29 1.0 1.2 0.93

30 1.3 0.53 i.i

31 * 0.87 *

32 1.0 1.4 1.0

33 i. 2 1.8 i.i

34 0.64 0.84 0.75

35 1.4 1.3 1.7

36 1.5 1.9 1.5

37 0.63 0.58 O. 79

38 1.2 0.89 0.28

39 1.2 i.i 1.4

40 1.5 1.7 1.841 1.8 1.6 1.3
42 * * ,

43 0.52 0.64 0.48
44 1.4 1.3 1.4

45 0.76 0.88 0.80

46 0.94 2.8 1.i

47 3.0 0.53 0.7348 0.58 0.70 0.39

49 0.24 0.67 1.0

50 0.42 0.56 0.76
51 * * ,

52 0.16 0.36 0.35

* No Sample



1983 ANNUAL ENVIRONMENTAL SAblPLES Revised 4-30-84

CROSS (:;_<OSS
SAMPLE DA'rF. ALPHA BETA Pu-239 U F NO3

S_IPLE LOCATION NUbLBER (1983) (pCi/l) (pCi/l) (pCi/l) (rag/l) (_-_g_/!__ (_r.__/_l)

Surface Water

River - Upstream 1201 06/15 <IO <20 O.015 -+0.007 O.011 0.4 9
River - Downstream 1202 06/16 <I0 <20 0.008 +_0.011 0.005 0.4 4

Pond h_,r of Plant 1203 06/15 <10 <20 O.019 _+O.013 O.O14 0.3 1

Pond West of Plant 1204 06/24 <10 <20 0.006 -+0.006 0.005 0.3 2

KH Lake East 1205 06/14 <10 <20 0.003 _+0.004 0.004 0.4 2

Pond N"W of Incinerator 1206 06/16 160 160 0.008 +_0.007 0.106 3.0 220

Stream NW of Old Pond 2 1208 06/22 <I0 <20 0.004 +_0.004 0.004 1.3 2

_M Lake West 1209 06/14 <I0 <20 0.009 ± 0.006 0.004 0.4 2

Sanitary Lagoon East 1212 06/14 90 <20 0.010 +_0.008 0.028 0.8 6

Sanitary Lagoon West 1213 06/14 14 <20 0.004 _+0.004 0.011 0.8 4

Well Water

North of Plant 1301 06/17 <10 <20 0.017 _+0.015 0.011 0.8 10

SW of Old Pond 1 (dry) 1302 06/15 ..................
Farm .qE of Plant 1303 06/15 <I0 <20 0.009 _+ 0.006 0.004 0.4 8

h_4 o_ Old Pond i (dry) 1304 06/15 ..................
NW of Old Pond 2 1305 06/15 370 1350 0.007 +_0.006 0.007 2.4 170

SE of Old Pond 2 (dry) 1306 06/15 ..................

Junction Hwy 33 and 74 1307 06/14 <I0 <20 0.011 _+0.007 0.004 0.5 IO

NE of Old Pond 2 (dry) 1308 06/15 ..................
SW of Old Pond 2 (dry) 1309 06/15 ..................

South of Old Pond 2 (dry) 1310 06/15 .................
f

Vegetation _ (NgZgJ_ _(__g/g)

North !_Mile 1501 06/16 0.0004 ± 0.0004 0.18 6.
North U Fence Line 1502 06/14 0.001 _+0.0004 0.08 <i.

South U Fence Line 1503 06/25 0.0007 +_0.0006 0.18 <i. _

South _ Mile 1504 06/14 0.0009 _+0.0004 0.19 <!.
East '_Mile 1505 06/21 0.0004 ± 0.0003 0.18 5.

West !_ Mile 1506 06/24 0.0006 + 0.0004 0.19 <I.

Covered Pu Pond 1507 06/21 0.0006 +_0.0004 0.08 <I.

Covered Pond i 1508 06/16 0.0004 + 0.0003 0.16 <i.

Covered Pond 2 1509 06/16 0.0007 i 0.0004 0.04 <I.

Old Burial Pit 1510 06/21 0.006 ± 0.004 0.13 <I.

North Pu Fence Line 1511 06/25 0.001 +_0.0005 0.18 ii.
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ClHARRON FACILITY

1983 ANNUAL ENVIROHMENTAI. SA_PLES Revised 4-30-84

S_IPLE DATE U-238 Pu-239 F

.qAHPLE LOCATION NUMBER (1983) _(vg/g) (pCi/g) (vg__

Soil Surface

North z_Mile 1401 06/16 0.5 0.001 +_0.001 130

North U Fence Line 1402 06/15 1.0 0.0008 + 0.0007 I30
South U Fence Line 1403 06/25 2.0 0.001 +_0.001 130

South _ Mile 1404 06/15 9.0 0.0008 _+0.0005 350

East ½ Mile 1.405 06/21 0.6 0.002 _+0.001 78

West !)Mile 1406 06/24 0.9 0.001 + 0.0008 90

North 1 Mile 1407 06/21 0.3 0.0007 _+'0.0006 28

South I Hile 1408 06/25 9.0 0.0009 +_0.0005 _ I00

East i Mile 1409 06/16 0.9 0.0007 _+0_0006 90

West i Mile 1410 06/26 1.0 0.0007 _+0.0006 89

Northeast 1 Mile 1411 06/21 1.0 0.001 _+0.0007 70

Northwest 2 Miles 1412 06/21 1.0 0.0008 _+0.0007 88

Southwest 2 Miles 1413 06/21 1.0 0.0006 +_0.0005 I00

Southeast 2 Miles 1414 06/24 1.0 0.001 _+0.0008 220

North 3.5 Miles 1415 06/21 1.0 0.0008 +_0.0006 190

North 5 Miles 11416 06/21 1.0 0.0004 _+0.0003 46

North i0 Miles 1417 06/21 0.6 O.001 _+0.0007 67

North Pu Fence Line 1418 06/25 0.2 0.001 -+°.0007 95

Soil Sub-Surface

North '_Mile 1401 06/16 0.6 0.0006 -+ 0.0004 77

North U Fence Line 1402 06/15 , 2.0 0.0002 + 0.001 160
South U Fence Line 1403 06/25 2.0 0.003 +- 0.0008 82

South ½ Mile 1404 06/15 0.6 0.003 -+ 0.008 350

East ½ Mile 1405 06/21 0.6 ..... . 0.001 -+ 0.0007 45
West ½ Mile 1406 06/24 0.6_ 0.001 _+ 0.0005 87

North 1 Mile 1407 06/21 0.3 0.0007 _+ 0.0006 37

South 1 Mile 1408 06/25 . 9.0 0.001 _+ 0.0007 130
East i Mile 1409 06/16 0.3 0.0008 _+ 0.0006 90

West 1 Mile !4.1.1_ .'-- 06/26 1.0 0.0006 _+ 0.0005 87
Northeast i Mile 14il 06/21 1.0 0.0007 _+ 0.0005 17

Northwest 2 Miles 1412 06/21 1.0 0.001 _+ 0.0006 92

Southwest 2 Miles 1413 06/21 1.0 0.0007 _+ 0.0005 92

Southeast 2 Miles 1414 06/24 1.0 0.0008 _+ 0.0006 220

North 3.5 Miles 1415 06/21 1.0 0.001 +_ 0.0006 25

North 5 Miles 1416 06/21 1.0 0.001 _+ 0.0007 26

North i0 Miles 1417 06/21 1.O 0.0006 -+ 0.0004 88

North Pt, Fence Line ]41R 06/25 1.0 0.0007 _ 0.0006 86_
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! C 15tARR JN FACILITY

1954 ANNUAL ENVIRONMENTAL SAMPLES

(AIR)

I Analysis - Gross Alpha(UCi/ml E-14)

I WEE}[ r4_RTI{WEC_ t ._:IL[_ K_I LAKE EAFT JUNCTION HWY 33/74NUMBLR SM,:!'Z[ I;U_:BEF l lfJl SAMI'L[: NU.qBER 1102 S;_PLE NUMBER 11<)3

1 ._[ r .<- 0.55

I - 1.1 _,.3 l.b
4 1.7[ r 5 26

5 .5- 1.5 " " <'_"

I ....... .4", 1.5

.-" ' 1.2

8 4., 1.6 1.4

4.8 8.3 1 2

IC, t.3 1.5 1 7

I II '.I 1.5 9 31 , .- 5.9 9 3

13 ....2_.' l. 1 0 83

14 ._t 1.2 0 72

it CJ.38 0.79 0 74

I" 55 1. i 0 75

Ib _;' i .3 0 93

19 1 I 1.2 i.i

20 0 57 O. 70 1.4

21 0 54 0.52 0.52

22 0 64 O. 83 *

23 1 0 1.2 0.88

I 24 0 75 1.0 1.4
25 0 71 1.3 0.96

26 0.67 I.I 1.2

27 1.2 1.2 *

28 1.0 i.i 0.85

29 * * *

30 0.40 1.2 1.4

31 1.5 1.9 0.50

32 O. 65 i. 1 O. 73

33 0.81 1.5 0.81

34 1.8 1.7 2.6

35 O. 86 i. 1 i. 4

36 O. 57 * O. 87

I 37 0.61 0.95 1.0
38 O. 61 O. 90 O. 65

39 O. 98 O. 91 O. 95

40 0.50 l.l 1.4

I 41 2.4 i.i 1.0

42 1.2 * 0.57

43 * * *

44 O. 12 * O. 36

45 0.48 0.46 0.68

I 46 0.80 0.91 0.5247 0.50 0.55 0.32

48 O. 56 O. 59 O. 31

49 0.67 0.92 0.55

I 50 0.49 1.2 0.42
51 0.51 * 0.24

52 0.28 0.43 0.37

I * No
Sample.

I
!
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CIMARRON FACILITY

1984 ANNUAL E_rVIRONMENTAL SAMPLES

GROSS GROSS

SAMP LE DATE ALPHA BETA Pu-239 U F NO ]

SAMI'I,I"LOCATION NUMBER (1984 ) (pCi/l) (pCi/l) (pCi/l) (mg/l) (rag/l) (mg/l)

:;u,fdce water

River- Ul)stream 1201 6/22 17 <20 0.007 -+ 0.006 0.018 8 <I

River - Downstream 1202 6/22 38 <20 0.007 _+ 0.006 0.048 <I 12

Pon,_ Northwest of Plant 1203 6/22 16 <20 0.021 -+ 0.009 0.010 8 2

Pond West of Plant 1204 6/22 14 <20 0.003 -+ 0.004 0.009 <I 1

Kerr-McGee Lake East 1205 6/22 <I0 <20 0.006 -+ 0.005 0.008 <I <I

Pond NW of Incinerator 1206 6/22 Dry --- Dry Dry ---

Stream NW of Old Pond 2 1208 6/22 Dry --- Dry Dry ---

Kerr-McGee l.ake West 1209 6/22 <I0 <20 0.021 -+ 0.009 0.008 <I <I

_anitary l_agoon East 1212 6/22 33 <20 0.004 +_ 0.005 0.010 <I 1

Sanitary Lagoon West 1213 6/22 35 <20 0.007 +_ 0.006 0.008 <I <I

Wel I Water

North of Plant 1301 6/22 I0 <20 0.015 _+ 0.007 0.009 15 2

SW of Old Pond 1 (dry) 1302 6/22 ...............

Farm Southeast of Plant 1303 6/22 <I0 <20 0.009 +_ 0.006 0.008 <I <I

NW of Old Pond 1 (dry) 1304 6/22 ...............

NW of Old Pond 2 1305 6/22 260 790 0.012 +_ 0.007 0.007 <I 120

SE of Old Pond 2 (dry) 1306 6/22 ...............

.]unction Hwy 33 and 74 1307 6/22 <I0 <20 0.008 +_ 0.007 0.002 <I 2

NI: of Old Pond 2 (dry) 1308 6/22 ...............

._W of" Old Pond 2 (dry) 1309 6/22 ....................

South of Old Pond 2 (dry) 1310 6/22 ...............

V,_,j_tation (pCi/g) (Bg/9! (Pg/g)

[Jozth '_Mile 1501 6/20 0.O011 _+ 0.0009 0.52 8

['Jorth U Fence Line 15(32 6/22 0.0003 _+ 0.0004 0.62 31

South U Fence Line 1503 6/21 0.0044 -+ 0.0019 0.29 II

South ½ Mile 1504 6/21 0.0003 _+ 0.0004 0.29 <5

East _ Mile 1505 6/21 0.0012 -+ 0.0007 1.0 <5

West m Mile 1506 6/21 0.OOO3 -+ 0.0003 0.24 <5

Covered Pu Pond 1507 6/22 0.0018-+ 0.0008 0.05 <_

Covered Pond 1 1508 6/22 0.0003 +- 0.0004 0.24 II

Covered Pond 2 1509 6/22 0.0003 _+ 0.0004 0.05 12

t,]<lBurial Pit 1510 6/22 0.0003 +- 0.0004 0.14 II

North Pu Fence Line 1511 6/22 0.0003 _+ 0.0004 0.34 28
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1984 ANNUAL ENVIRONMENTAL SAMPLES

SAMPLE DATE U- 238 Pu- 239 F

•AHI'I,I"I,,,,'AJ'I,,/'I NUMBER (1984) (pg/g) (pCi/g) (,g/g)

Hortl, '_ Hi lu 1401 6/20 0.88 0.002 +- 0.O01 470

rJor$|, U Fe1,.-e Line 1402 6/22 4.8 0.002 ± 0.O01 380

Soutll II l'e,,,:eLine 1403 6/21 4.7 0.001 _+ 0.0007 230

:;ou)|l ½ Nil_. 1404 6/21 0.68 0.001 +- 0.0006 530

East '_Mile 1405 6/21 0.71 0.001 ± 0.0007 170

West '_ T.lile 1406 6/21 0.58 0.007 ± 0.001 320

North ] Hi le 1407 6/20 0.49 0.006 _+ 0.002 180

South 1 r,li ]e 1408 6/21 1.3 0.012 _+ 0.002 250

East I Mile 1409 6/21 0.97 0.009 _+ 0.002 240

West 1 Mile 1410 6/20 0.83 0.001 +_ 0.001 180

Northeast ] Mile 1411 6/20 0.74 0.007 _+ 0.002 190

Horthwest 2 Miles 1412 6/20 0.78 0.005 ± 0.004 240

Southwest 2 Niles 1413 6/21 0.48 0.004 + 0.002 240

._outl_east ? rliles 1414 6/21 0.90 0.002 +, 0.001 260

Horth 3.5 Miles 1415 6/20 1.3 O. O04 ± 0.002 81

North 5 bli]es 1416 6/20 0.53 0.003 ± O.OO1 140

Horth I() Miles 1417 6/20 0.62 0.009 t 0.003 160

Horth Pu Fence Line 1418 6/22 1.3 0.003 + 0.OO1 150

Soil Sub-Surface

North _ bl]le 1401 6/20 0.94 0.002 ± 0.001 280

Horth U Fe,_ce Line 1402 6/22 3.8 0.003 +_ 0.003 250

._outh I, Fence Line 1403 6/21 1.0 0.002 _+ 0.002 200

South ½ Mile 1404 6/21 I.I 0.O10 ± O.O03 440

East '_ Mile 1405 6/21 1.2 0.005 +_ 0.002 140

West 5 Mile 1406 6/21 1.2 0.002 + 0.002 230

Ia>rth 1 !-lil,. 1407 6/20 0.56 0.003 +_ 0.001 II0

South 1 Mile 1408 6/21 1.2 0.005 _+0.002 150

East I Mile 1409 6/21 0.60 0.006 +, 0.003 120

West I Mile 1410 6/20 0.32 0.006 +_ 0.002 140

I4ortheast 1 Mile 1411 6/20 0.69 0.008 ± 0.003 II0

tk)rtl_west 2 Ililes 1412 6/20 0.69 0.009 ± 0.003 120

Southwest i'Miles 1413 6/21 I.I 0.002 +_ 0.002 210

Southeast 2 Miles 1414 6/21 I.O 0.002 ± 0.002 250

North 3.5 [files 1415 6/20 I.I 0.002 + 0.002 76

North 5 blJles 1416 6/20 0.63 O.011 _+ 0.004 73

North I0 Miles 1417 6/20 0.74 0.001 +_ 0.001 140

North Pu Fence Line 1418 6/22 1.2 0.005 + 0.002 220
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CIWVIRON FACILITY

' 985 ANNUAl_ENVIRONHEN]AL SAHI_ES
(AIR)

Anamys!s - Gross Alpha
(uCllml x E-14)

I I

Week Northwest i Mile KM Lake Easl Junction llwy 33174 Meek Northwest i Mile 104Lake East Junctlon llwy 33174

Number Sample I101 Sample 1102 Sample 1103 Number Sample I101 Sample 1102 Sample 1103

OI 0.89 2. I 0.86 27 0.79 0.90 I • I

02 1.8 2.5 2.2 28 0.96 0.90 1.9

03 0.84 1.5 0.91 29 1.0 1.0 I ,,5

04 1.9 1.2 I. 7 :30 0.69 I .0 0.93

05 " " m 31 0.56 1.2 0.58

06 3.0 1.5 0.54 32 0.83 0.90 O-63

07 0.9 0.99 0.42 33 0.27 0.6'I 0.66

08 0.99 0.56 0.93 34 0.27 0.75 0.70

09 2.3 0.84 0.96 35 O. I5 O. 79 0.77

10 0.94 5.0 0.60 36 2.0 0.75 0.93

I I 0.84 ! .2 O. 77 37 0.27 0.28 0.97

12 0.80 I .2 0.49 38 0.24 0.39 0.27

13 0.81 I .3 0.52 39 0.29 1.8 0.29

14 0.82 0.85 0.66 40 0.27 0.68 0.47

15 0.76 1.0 0.46 41 0.20 0.36 0.79

16 I .i 1.5 0.27 42 0.35; 0.36 0.28

17 0.64 0.43 ! • ! 43 O. 15 I .2 0.67

18 0.63 I .0 I .9 44 O. 18 0.39 0.40

19 2.4 8.9 I .I 45 0.10 0.42 0.41

20 0.42 0.66 0.15 46 0.25 O. I 0 0.20

21 0.53 2.8 " 47 0.10 0.50 0.69

22 = m . 48 0.20 0.14 O. 6I
23 2.3 0.52 " 49 0.20 0.64 0.41

24 0.48 0.86 I .5 50 0.41 0.34 0.45

25 I. 2 O. 78 1.8 51 0.27 0.32 0.38

26 " " " 52 0.15 I .I 0.41

No Sample.
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CIliON FACILllT

1985 ANtlUAL ENV IROft_ENT_J_ SNHF_ES

Surface Water

Gross Gross

Samp I e Da t e ^ I pha Beta Pu-239 U F NO

Sa_le Location Nu_er (1985) (pCI/!) (pCi/i) (pCi/I) (m_j/I ) (WI) (mo_i)

River - Upstream 12OI 06/22 <10 <20 0.007 _+ O.(X)5 0°005 <0.2 <5°
River - Dotnstream 1202 (_5/22 23 22 O.OO3 _+ 0°002 <O.OO2 <O°2 <5°

Pond Northwest of Plant 1203 06/22 18 <20 0.003 _. 0.002 <0°002 <_).2 (_5o

Pond West o! Plant 1204 06/22 "22 <20 0.007 _+ 0°004 <0.002 O.4 2°

Kerr-McGee Lake East 1205 06122 16 <20 0.005 _+ 0.003 <0°002 O.3 <_).2

Pond NW of Incinerator 1206 06/22 195 216 0.002 _+ O.OO2 O.15 4o 130.

SITeam NW of Old P_nd 2 1208 (3M5/22 <10 <20 C.002 _+ 0°002 <0.002 0.6 0°6

Kerr-HcGee Lake West 1209 06/22 <I0 <20 O.CX)8 _+ O.004 <0.002 8.1 43.

Sanitary Lagoon East 1212 06/22 <10 <20 0.009 _+ 0.004 0°005 0°6 0.8

Sanitary Lago_ West 1213 06122 18 <20 0.007 +_.O.00_3 0°OI I Z. 0.7



CIHARRON FACILITY

1985 ANNUAL ENVIRONMENTAL SAMPLES

Well Hater

Gross Gross

Sample Date Alpha Beta Pu-239 U F NO3
Sample Location Number (19853 (pCi/i) (pCI/I) (pCi/I) (mg/I) (m9/I) (mg/I)

North of Plant 13OI 06/23 <i0 <20 O.OI5 + 0.OO8 O.OO9 O.I <0.2

Southwest of Old Pond 2 1302 07102 Dry Dry Dry Dry Dry Dry

Farm Southeast of Plant 1303 06/27 <10 <20 O.OO3 + O.OO2 <O.OO2 O.9 2

Northwest of Old Pond I 1304 07/02 Dry Dry Dry Dry Dry Dry

Northwest of Old Pond 2 1305 07/02 37 124 0.008 . O.OO5 O.OO6 9. 23.

Southeast of Old Pond 2 1306 07/02 Dry Dry Dry Dry Dry Dry

Juncflon Hwy 33174 1307 06/23 <10 <20 0.OI4 + O.007 <0.002 O.3 5.

Northeast of Old Pond 2 1308 07/02 Dry Dry Dry Dry Dry Dry

Southwest of Old Pond 2 1309 07/02 Dry Dry Dry Dry Dry Dry

South of Old Pond 2 1310 07/02 Dry Dry Dry Dry Dry Dry

South of Landfill 1311 O6/21 IO 31 O_OI5 + 0.007 <O.OO2 <O.2 57.

West of Landfill 1312 O6/21 2,200 8,275 0.020 + O.008 O.26 83 <20.

North of Landfill 1313 O6/21 453 1,512 0.003 + O.OO3 0.070 120. <5.

South of Buri¢i Pit 1314 07/02 <10 <20 0.007 + O.OO3 <O.OO2 O.4 2.

North of Burial Pit 1315 07/02 3,I25 189 0.OI9 + 0.O08 5.56 <O.2 II.m

Northwest of Burial PIt 1316 07/02 200 <20 0.020 + 0.008 0.19 <O.2 11.

North o4 Burial Pit 1317 07/02 20 27 0.003 + O.OC3 <0.002 <O.I 29.



mm m m ml m mm mm mmm m m m m m mm I m I m-

CIMAPJ_ONFACILITY

1985 ANNUALENVIRONMENTN_SAMPLES

Surface Soil

SampIe Date Pu-239 U F.

SampIe Locat i on Nulaber (1985) ( pCI/g ) ( ug/g ) (uo/g)

I

. North i Mile 1401 07/02 0,01 _+ 0,001 0,59 150.
North Fence 1402 06/26 0.012 + 0,002 6,6 150,

South Fence 1403 07/0} 0,002 + 0,00! 0,85 I00,
!

South i Mile 1404 06/22 O.OO5 _+ O,OO1 <O,O3 360,
I

East i Mile 1405 06/26 0.007 _+ O,OOI 0.07 IIO,
I

West i Mile 1406 07/02 0.O14 _+ O.OO2 O.29 120,
North I Mile 1407 06/27 O,005 + O.0OI O.42 73,

South 1 Mile 1408 06/27 0.003 + 0.001 0,03 160,

East I Mile 1409 07/02 0.OO3 + 0.OO1 O.16 94,

West I Mile 1410 07/03 0.008 + 0.003 0.20 130.

Northeast 1 Mile 1411 O6/29 O.OO6 + O,OO2 O,27 89,

Northwest 2 Mllos 1412 06129 O,OO4 + 0,0OI 0.63 130.
Southwest 2 Miles 1413 06/29 0.003 + O.OOI <0.03 170,

Southeast 2 Miles 1414 07/02 0,006 + 0.00! 0,13 290.

North 3.5 Miles 1415 06/29 0,OOI + 0.0OI <0.03 63,

North 5 Miles 1416 06/29 O,002 + 0.O01 0.45 33.

North I0 Miles 1417 06129 0.004 + 0.0OI 0.13 120.

North Pu Fence 1418 07/03 0.003 + O.OOI 0.33 120,



m m m m m mm mm m m m m m m m m m

CIHARRON FACILITY

1985 ANNUAL ENVIRONMENTAL SAMPLES

Subsurface Soil

San,p I e Date Pu-239 U F

Sample Locat Ion Number ( 1985 ) (pCl/g) (ug/g) (ug/_)

I

North i Mile 1401 07/02 0.001 + O.OOI 0.85 200.
North Fence 1402 06/26 0.001 + 0,001 3.5 160.

South Fence 1403 07/03 0,003 + 0,001 1.2 120.
u

I

South _ Mile 1404 06/22 0.010 + 0.002 0.98 330.
I

East i Mile 1405 06/26 0.006 + O.OOI <0°03 110,
I

Nest i Mile 1406 07/02 0.008 + 0.002 0.53 130.
North I Mile !.'07 06/27 0.005 + 0.002 0.71 78.

South 1 Mile 1408 06127 0.003 + 0.001 0.21 160.

East I Mile 1409 07/02 0,004 + 0.001 1.2 120.

West 1 Mile 1410 07103 0.006 + 0.001 0.36 130,

Northeast I Mile 1411 06/29 0.002 + 0.001 0.72 64.

Northwest 2 Miles 1412 06/29 0.002 + 0.001 0.86 97.

Southwest 2 Miles 1413 06/29 0.009 + 0.003 <0.04 130.

Southeast 2 Miles 1414 07/02 0,003 + 0,00! i.14 260.

North 3.5 Miles 1415 06/29 0.001 + 0.001 <0.03 51.

North 5 Miles 1416 06/29 0.02 + 0.001 0.16 42.

North I0 Miles 1417 06129 0.0010 + 0.0005 <0.03 160.

North Pu Fence 1418 07103 0.002 + 0.001 0.33 120.
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CI MARRON FACILITY

1985 ANNUAL ENVIRONMENTAL SAMPLES

Vegefat ion

SampI e Date Pu-239 U F

SampI e Locat I on Nun,bet ( 1985 ) ( pC i/g ) ( ugig ) ( ug[g )

I

North i Hi le 1501 06/23 0.0002 + 0.0002 0.02 6.

North Fence 1502 06/26 0.0002 + O.O002 0.07 5.

South Fence 1503 07/03 O.002 + 0.OOI 0.O3 1.
I

Soufh i Hi le 1504 06123 0.0OO3 + 0.0002 O.05 5.

East ½ Hi le 1505 06/23 0.0002 + O.0OO2 0.03 4.

West i HI le 1506 06123 0.0005 + 0.O003 0.04 5.

Covered Pu Pond 1507 07/03 0.0005 + 0.0003 0.05 4,m

Covered Pond I i 508 06/26 0.O011 + 0.OO04 0.03 5.

Covered Pond 2 1509 06126 0.0005 + 0.0003 0.04 6.

Old Burial Ground 1510 06123 0.003 + 0.O01 0.07 3.

North Pu Fence 151 I 07/03 0.0003 + 0.0002 O.06 6.



 1986-Ammm...EmL
AIR

Analysts - Gross Alpha
(uC'i/ml x E-14)

Week Northwest 1/2 Htle KM Lake East 3unct4on Hwy. 33/74 Week Northwest I/2 Mtle KM Lake East 3unctton Hwy 33174
Number Samole 1101 _lWJ)_!J___I_ __._..__sl_P]e 1103 _ SamDle 1101 SamDle 1102 SamDle 1103

OI 1.2" I.S (0.1 27 " " "

02 0.14 1.4 1.1 28 0.50 0.67 0.66

03 (0. I 2.7 I .8 29 0.80 0.37 0.57

04 " 1.2 ! .2 30 0.47 0.28 0.53

05 1.2 1.S 0.92 31 0.75 0.73 0.81

06 " " " 32 1.2 0.28 0.57

07 0.52 1.1 1.2 33 0.54 0.55 0.32

08 0.48 1.4 1.6 34 0.30 1.2 0.55

09 1.0 1.2 I .5 35 0.48 0.34 0.36

I0 1.0 1.0 1.0 36 0.21 O. 16 0.44

11 0.48 0.56 0.56 37 0.22 0.26 0.52

12 0.84 0.84 1.4 38 0.S1 0.29 0.34

13 1.3 I 1.3 39 " _ I

14 1.2 0.76 0.96 t*O 0.47 0.41 0.59

15 0.92 0.84 1.2 41 0.92 0.79 0.74

16 0.72 0.96 0.80 q2 1.2 1.6 I .7

17 0.84 0.84 1.1 43 0.83 0.74 1.0

18 " 1.2 0.88 44 0.71 0.86 0.63

19 " 0 • 80 " 45 0.20 0.70 0 •54

20 0.96 0.52 0.68 46 0.47 0.87 1.0

21 1.4 0.72 0.52 47 0.37 0.94 0.58
J

22 0.64 0.68 0.88 48 0.91 0.44 0.94

23 0.55 0.64 0.82 49 0.42 0.42 0.23

24 O. 78 0.60 0.63 50 0.65 O. 38 0. 34

25 0.83 0.64 0.42 51 0.27 0.34 0.34

____Q.,JZ__ _ _ ,5_P,_.__.__.__J_ _ 0,:+6

"No Sa,mple.

0613E
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CIHARRONFACILITY
1986 ANNUALENVIRONMENTALSAMPLES

SURFACEWATER

Gross Gross
Sample Date Alpha Beta Pu-239 U F NO3

Sample Locatton Number (1986) ]j_[i/1) (oCi/1) (oCt/l) (mq/1) (n_/l) (mq/1)

River - Upstream 1201 06/28 <I0 21 (0.1 0.004 0.3 4

River - Downstream 1202 06/26 <10 (20 (0.1 0.004 0.3 4

Pond Northwest of Plant 1203 06/28 <10 (20 (0.1 0.005 0.3 (1

Pond West oF Plant 1204 06/28 <!0 (20 (0.1 0.006 0.4 1

Kerr-McGee Lake East 1205 06/10 <10 <20 (0.1 0.002 0.3 (1

Pond NM of incinerator 1206 06/28 130 199 (0.1 0.11 3.4 21

Stream NH of Old Pond 2 1208 06/28 46 600 ¢0.1 0.008 18 15

Kerr-McGee Lake _est 1209 06/10 <10 (20 (0.1 0.002 0.4 2

Sanitary Lagoon East" 1212 ..............

Sanitary Lagoon _est" 1213 ..............

New Sanitary Lagoon 1214 06/28 230 72 (0.1 0.21 1.1 1

"Lagoon not in use

0613E
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CIMARRONFACILITY
1986 ANNUALENVZRONMENTALSAMPLES

HELL WATER

Gross Gross
Sample Date Alpha Beta Pu-239 U F NO3

Samole Location Number (1986} (pCi/l) (oCi/l) (oCl/l) (mq/1) (mq/l) (nm/l)

North of Plant 1301 06/26 (20 (50 (0.1 0.016 1.0 17

Southwest of Old Pond 2 1302 06/28" ............

Farm Southeast of Plant 1303 06/28** ............

Northwest of Old Pond l 1304 06/28* ............

Northwest of Old Pond 2 1305 06/26 36 396 (0.1 0.007 2.4 57

Southeast of Old Pond 2 1306 06/26" ............

JunCtion Hwy 33/74 1307 06/28 15 (20 (0.1 0.002 0.2 I

Northeast of Old Pond 2 1308 06/26* ............

Southwest of Old Pond 2 1309 06/26" ............

South of Old Pond 2 1310 06/26* ............

South of Landfill 1311 06/26 (10 (20 (0.1 0.003 0.4 87

West of Landfill 1312 06/28 94 7300 (0.1 0.017 59 1310

North of Landfill 1313 06/28 230 3000 (0.1 0.077 157 690

South of Burial Pit 1314 06/26 (10 (20 (0.1 0.002 1.5 9

North of Burial Pit 1315 06/26 5400 740 (0.1 7.0 0.5 5

Northwest of Burial Pit 1316 06/26 608 140 (0.1 1.6 0.8 4

North of Burial Pit 1317 06/26 (10 21 (0.1 0.02 0.4 8

Leo's Corral 1318 06/25 <I0 (20 (0.1 0.004 0.4 2

"Dry well

**Well out of service

0613E
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CIMARRON FAC [LITY

1986 ANNUAL ENVIRONMENTAL SAMPLES

__SURFACE SOIL

Sample Date Pu-239 U F

Sample Location N__ (1986) (0Ct/1) (uQ/a) ]JLqJ_ql

North 1/2 Mile 1401 06/28 <0.1 0.70 100

North Fence 1402 06/30 <0.1 35 350

South Fence 1403 07/02 (0.1 4.5 118

South 1/2 Mt1A 1404 06/28 <0.1 0.92 363

East I/2 Mtle 1405 07/02 <0.1 0.68 117

West 1/2 Mile 1406 06/28 <0.1 0.98 135

North 1Mtle 1407 06/28 (0.1 0.$9 98

South 1Mtle 1400 06/27 <0.1 0.91 167

East 1Mtle 1409 06128 <0.1 0.85 97

I_est 1Mtle 1410 07/02 (0.1 0.72 116

Northeast 1Mtle 1411 06/27 <0.1 0.88 80

Northwest 2 Mtles 1412 06/28 (0.1 0.78 117

Southwest 2 Mtles 1413 06/27 (0.1 1.0 169

Southeast 2 Miles 1414 06/27 <0.1 0.85 291

North 3.5 H|les 1415 06/27 <0.1 0.51 78

North S Miles 1416 06/27 (0.1 0.75 60

North 10 Miles 1417 06/27 <0.1 0.92 82

North Pu Fence 1418 06/30 <0.1 0.82 111



I m m m m I m i m mmm m m m m

CIHARRON FACILITY

1986 ANNUAL ENVIRONHENTAL SAMPLES

SUBSURFACE SOIL

Sample Date Pu-239 U F

Samole Location Number (1986) (oCt/l) (uo/o) (uq/q)

North 1/2 Hile 1401 06/28 (0.1 0.58 117

North Fence 1402 06/30 (0.1 14 401

South Fence 1403 07/02 (0.1 2.0 142

South 1/2 Htle 1404 06/28 (0.1 0.72 ]69

East !/2 Htle 1405 07/02 (0.1 1.6 164

West 1/2 Hile 1406 06/28 (0.1 0.76 136

North 1 Mile 1407 06/28 (0.1 0.$8 93

South I Hile 1408 06/27 (0.1 0.96 160

East I Htle 1409 06/28 (0.1 0.89 98

Mest 1Hlle 1410 07/02 (0.1 0.72 129

Northeast 1Htle 1411 06/27 (0.1 0.91 89

Northwest 2 Htles 1412 06/28 (0.1 0.95 117

Soutr_est 2 HtleS 1413 06/27 (0.1 1.3 118

Southeast 2 Hiles 1414 06/27 (0.1 0.85 291

North 3.5 Miles 1415 06/27 (0.1 0.67 79

North 5 Htles 1416 06/27 (0.1 0.72 68

North 10 Miles 1417 06/27 (0.1 0.92 80

North Pu Fence 1418 06/30 (0.1 1.2 118



CIMARRONFACILITY

1986 ANNUALENVIRONMENTALSAMPLES

VEGETATION

Sample Date Pu-239 U F

SamD]e Location Number (1986) (oCi/1) JJLg_ (uq/a)

North 1/2 Mile 1501 06/28 <0.1 0.02 0.9

North Fence 1502 06/30 (0.1 0.41 1.5

South Fence 1503 07/02 (0.1 0.11 2.5

South 1/2 Htle 1504 06/28 <0.1 0.11 26

East 1/2 Mile 1505 07/02 (0.1 0.03 0.4

West 1/2 Htle 1506 06/28 (0.1 0.07 0.9

Covered Pu Pond" 1507 ........

Covered Pond 1 1508 07/02 (0.1 0.10 1.3

Covered Pond 2 1509 07/02 (0.1 0.14 1.1

Old Burial Ground 1510 07/02 (0.1 0.14 1.1

North Pu Fence 1511 06/30 (0.1 0.14 1.0

*Location of New Sanitary Lagoon

00075



1987 ANNUAL ENVIRONMENTAL SAMPLES
AIR

Analys_s - Gross Alpha
(uCl/ml x E-14)

Week Northwest 1/2 Mile KH Lake East 3unction Hwy. 33/74 Week Northwest 1/2 Mile KM Lake East 3unction Hwy 33/74
Sanmle 1 I01 _lmGIP._].]_O_7_. Sanmle 1103 Number Saunple 1101 S_le 1102_ Samole_J)O:)

OI " 1.5 1.1 27 0.62 0.49 0.41

02 1.7 2.2 1.9 28 0.85 0.86 0.53

03 " " " 29 0.32 0.77 0.62

04 1.3 1.3 0.94 30 0.27 O. 73 0.65

05 0.79 0.91 1.0 31 0.35 0.59 0.22

06 0.95 0.82 O. 71 32 0.45 0.27 0.26

07 1.2 I.S 1.1 33 I .2 1.3 0.76

08 1.2 1.3 1. I 34 1. I I. I 0.89

09 I .2 1.3 I. ! 35 I .0 1.8 1.0

10 1.3 1.3 1.2 36 1.4 2.2 1.7

11 2.2 i.7 0.84 37 0.59 1.2 1.0

12 1.6 1.3 1. I 38 1.7 0.89 0.50

13 0.81 0.75 1.0 39 I.S I.S 0.53

14 1. i 1.1 0.63 40 0.36 0.58 I. I

15 1.0 0.86 0.67 41 0.72 2.3 ! .4

16 1.5 1.2 0.88 42 0.46 0.87 I .2

17 1.8 1.1 I .3 43 <0.29 0.56 0.66

18 1.4 I .2 I .6 44 0.51 0.69 0.81

19 0.97 1.3 !. I 45 0.45 0.37 0.59

20 0.91 0.69 I .4 46 0.44 O. 74 0.62

21 0.58 0.85 0.31 47 0.50 0.51 0.33

22 0.52 0.32 0.2i 48 0.38 0.36 0.49

23 0.78 0.44 * 49 0.53 1.4 0.62

24 0.31 0.40 0.28 50 " " "

25 0.45 O. 18 0.43 51 0.34 0.43 O. 38

26 0.55 0.48 0.71 52 0.09 0.30 O. 18

"11o Sample.

0613E
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1987 ANNUAL ENVIRONMENTAL SAMPLES
SURFACE HATER

G_oss Gross

Sample Date Alpha Beta Pu-239 U F N03 Ra-224 Ra-226
Sample LocaLton Humbec [1987) (DOt/]) [P__L/_]_I (oC1/1) (m/l) (mail) LELq/__ lP_l-J (oCt/l)

River - Upstream 1201 06/16 <!0 <20 0.002 ± 0.002 0.010 0.4 (1 0.025 _ 0.035 0.12 _ 0.04

River - Downstream 1202 06/16 14 (20 0.019 ± 0.005 0.021 0.4 1.1 0.56 _ 0.15 0.15 t 0.15

Pond Northwest oF Plant" 1203 ........

Pond West of Plant 1204 06/16 <10 (20 0.004 ± 0.003 ¢0.005 0.3 2.4 0.027 ! 0.014 0.060 I 0.014

Kerr-McGee Lake East 1205 06/16 (10 (20 0.011 _ 0.004 <0.005 0.3 2.0 0 _ 0.071 0.24 ! 0.05

Pond N_ oF incinerator 1206 06/16 27 <20 0.002 I 0.002 0.039 1.4 5.7 0.072 ± 0.044 0.077 _ 0.041 I

Stream NM of Old Pond 2 1208 06/16 (10 (20 0.013 t 0.007 (0.005 0.8 2.6 0.025 _ 0.022 0.052 _ 0.021 i

Kerr-HcGee Lake West 1209 06/16 (10 (20 0.012 ± 0.004 (0.005 0.2 i.0 0.061 ! 0.070 0.06 I 0.006

Sanitary Lagoon East" 1212 -- 180 99 0.002 i 0.002 0._8 0.9 1.0 0.019 ! 0.006 0.O6 ± 0.006

Sanitary Lagoon West" 1213 -- 170 98 0.022 i 0.006 0.15 0.9 (I 0.047 _ 0.078 0.16 ! 0.09

New Sanitary Lagoon 1214 06/16 170 93 0.014 t 0.005 0.17 1.1 (1 0.059 _ 0.12 0.025 _ 0.13

" Pond washed out in October 1986 flood.

m

0613E
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CIHARRON FACTLITY
1987 ANNUAL ENVIRONHENTAL SAHPLES

WELL WATER

Gross Gross
Sample Date A1pha Beta Pu- 239 Ra -224 Ra -226 U F NO]

Sam.le Location Number ( 1987} (vCi/l } (oCII] } (oCi/1 } (vCi/i } LJ_.j/l I (emil } (ma/ll (.m1! }

North of Plant 1301 06116 <10 <20 0.003 ± 0.002 0.13 i 0.02 p.08 + 0.022 <O.OOS 0.4 <!

Southwest of 0ld Pond 2 1302" ..................

Farm Southeast of Plant 1303"" - .................

Northwest of 01d Pond I 1304" ..................

Northwest oF Old Pond 2 1305 06/15 <10 <20 0.008 ± 0.004 0.008 _L 0.028 0.27 + 0.04 0.06 3.2 11

Southeast of Old Pond 2 1306 06/15 (10 (20 0.002 t 0.002 0.034 ± 0.043 0.16 ± 0.06 0.006 0.2 1.7

Junction Hwy 33/74 1307 06/16 (10 (20 0.009 ± 0.004 0.007 ± 0.018 0.061 2 0.025 O.OOS 0.2 2.8

Northeast of 0ld Pond 2 1308" - .................

Southwest of Old Pond 2 1309 06/15 (10 (20 0.002 i 0.002 0.13 ± 0.12 0.24 __ 0.15 0.006 O.S 19

South of Old Pond 2 1310" - .................

South of Landftll 1311 06/16 (10 (20 0.010 I O.OOS 0.010 ± 0.005 0.28 ± 0.06 O.OOS 0.4 34

West of Landfill 1312 06116 41 65 0.002 ± 0.002 0.29 2 0.012 0.58 ± 0.02 0.045 18 620

North of Landft11 1313 06/16 84 25 0.004 JL 0.003 0.35 2 0.12 0.18 + 0.13 0.078 120 450

South of Burial Ptt 1314 06/15 (10 (20 0.029 _L 0.067 0.057 t 0.019 0.20 + 0.02 O.00S 1.3 4.8

North oF Burial Pit 1315 06/16 3850 2450 O.OOS t 0.003 0.036 2 0.13 0.12 _+ O.lS 4.9 0.6 6.7

Northwest of" Burtal Ptt 1316 06/15 420 300 0.002 + 0.002 0.10 2 0.033 0.03 _* 0.03 0.54 0.6 4.6

North oF Burial Ptt 1317 06115 13 <20 0.002 + 0.002 0.10 , 0.01 0.22 + 0.01 0.010 0.3 2.2

Leo's Corral 1318 06/30 11 (20 0.003 + 0.002 0.079 ± 0.006 0.09 + 0.007 (0.005 0.2

1.2

*Orywe11

• "Mell out oF service

0613E
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CIHARRON FACILITY
1987 ANNUAL ENVIRONMENTAL SAMPLES

SURFACE SOIL

Sample Date Pu-239 U F
San_le Location _Lg_.__ (1907) (DCtlq) (Ua/a) (ug/_gl

North 1/2 Mile 1401 06/09 0.0111 0.002 0.80 180

North Fence 1402 06/15 0.013 ! 0.006 21.3 310

South Fence 1403 06/12 0.002 ! 0.001 2.5 140

South 1/2 _tle 1404 06/12 <0.001 1.6 330

East 1/2 MiTe 1405 06/12 0.003 _ 0.001 1.4 110

West 1/2 Mile 1406 06/09 0.O15 ± 0.002 1.5 150

North 1 Mile 1407 06109 0.0011 0.O01 0.36 53

South 1 Mile 1408 06112 0.001 t 0.001 1.2 170

East 1 Mile 1409 06112 0.002 , 0.001 0.96 130

West 1 Mile 1410 06109 0.004 , 0.001 1.1 130

Northeast I Mtle 1411 06109 0.001 t 0.001 1.0 56

Northwest 2 Miles 1412 06/09 0.002 ± 0.001 1.5 94

Southwest 2 Miles 1413 06/12 0.001 , 0.001 1.6 215

Southeast 2 Miles 1414 06112 0.002 ± 0.001 1.5 270

North 3.5 Miles 1415 06109 0.002 I 0.001 0.68 36

North S Miles 1416 06/09 0.015 ± 0.002 0.56 49

North 10 Miles 1417 06/09 0.002 , 0.001 0.79 16S

North Pu Fence 1418 06/15 0.001 _ 0.001 1.1 120

0794E
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CIHARRON FACILITY
1987 ANNUAL ENVIRONMENTAL SAHPLES

SUBSURFACE SOIL

Sample Date Pu-239 U F

Sample LocattoN NLmlb_ (J987) (DCi/q) (u_/Q) _gL/_

North 1/2 H|le 1401 06/09 0.003 _ 0.002 4.8 130

North Fence 1402 06/15 0.005 ± 0.001 3.4 440

South Fence 1403 06/12 0.002 I 0.00l 2.4 190

South 1/2 Mtle 1404 06/12 0.013 t 0.002 !.2 320

East I/2 M_le 1405 06/12 0.015"! 0.002 1.2 130

West 1/2 Htle 1406 06/09 0.001 ± 0.001 1.4 160

North I Htle 1407 06/09 0.002 ± 0.001 0.98 100

South I Mile 1408 06/12 0.002 ± 0.001 1.3 155

East 1 Mile 1409 06/12 0.002 ± 0.001 0.88 160

West ! Mile 1410 06/09 0.001 ± 0.001 1.4 140

Northeast I Nile 1411 06/09 0.007 I 0.002 0.82 51

Northwest 2 Hiles 1412 06109 <0.001 0.91 84

Southwest 2 Htles 1413 06112 0.0011 0.001 1.7 280
=

Southeast 2 Htles 1414 06112 0.006 ± 0.002 1.3 250

North 3.5 Miles 1415 06/09 0.002 ± 0.001 0.67 45

North 5 Miles 1416 06/09 0.003 ± 0.001 0.61 52

North 10 Htles 1417 06/09 0.002 ± 0.002 0.89 160

North Pu Fence 1418 06/15 0.005 ± 0.001 1.4 115

0794E



i _ i In _ _ i _ _ i i i _ at i i i NL_

CIHARRON FACILITY
1987 ANNUAL ENVIRONMENTAL SAMPLES

V[GETATZON

S_mple Date Pu-239 U F
Samole Location Number (!907) (oCt/Q) (ua/a) (ua/q)

North !12 Hile 1501 06109 0.0014 ± 0.0004 1.0 <10

North Fence 1502 06/15 0.0004 _ 0.0002 (0.2 88

South Fence 1503 06/12 0.0005 ± 0.0003 40.2 68

South 1/2 Htle 1504 06/12 0.0022 i 0.0007 40.2 39

East 1/2 Htle 1505 06/12 0.0012 ± 0.0004 <0.2 110

West 1/2 Mile 1506 06/09 0.001 ± 0.0004 <0.2 200

Covered Pu Pond" 1507 ........

Covered Pond 1 1508 06/12 0.002 I 0.001 0.24 60

Covered Pond 2 1509 06/12 0.0003 _ 0.0002 <0.2 34

Old Burial Ground 1510 06/12 0.003 ± 0.001 (0.2 49

North Pu Fence 1511 06/15 0.0015 ± 0.0005 (0.2 16

"Location of New San%tary Lagoon

0794E
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CIMARRON FACILITY

1988 ANNUAL ENVIRONMENTAL SAMPLES

AIR

Analysis - Gross Alpha
(uCi/ml x E-14)

Week NW 1/2 Mile KM Lake East Jct. Hwy. 33/74 No.

of Sample ii01 Sample 1102 Sample 1103
1988

01* ......

02 2.4 09 I.i

03 1.5 1.9 1.2

04 I.I i.I .74

05 1.7 .88 .45

06 1.5 2.7 1.8

07 1.6 9.8 .95

08 .42 1.1 i.I

09 1.i 11.5 1.4

i0 .50 .90 .23

ii .97 1.7 .13
12 1.3 2.0 .88

13 i.i .84 .40

14 .91 .85 .61

15 .48 1.5 .41

16 .86 1.6 .98

17 .62 .91 .49

18 .47 i.i .52

19 .75 .85 .76

20 .69 .78 .93

21 .55 .40 .38

22 .6 .37 .59

23 .36 .30 .80

24 .46 .7 • .55

25 .26 .45 .45

26 .51 .31 .42
27 .05 .35 .21

Samples not collected due to incl_mate weather
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CIMARRON FACILITY

1988 ANNUAL ENVIRONMENTAL SAMPLES

WELL WATER

Gross Gross

Sample Date Alpha Beta Pu-239 Ra-224 Ra-226 U F No 3

Sample Location No. (1988) (pCi/l) (pCi/l) (pCi/l) (pCi/l) (pCi/l) (mg/l)(mg/l)(mg/l)

North of Plant 1301 06/30 < i0 < 20 0.002_ 0.0020 0.22 _ 0.08 0.37 _ 0.08 0.006 < 1 < 1

SW of Old Pond #I 1302 06/30 WELL DRY

NW of Old Pond #I 1304 06/30 WELL DRY

NW of Old Pond #2 1305 06/30 < 10 <20 0.010 _ 0.004 0.01 _ 0.19 0.16 _ 0.22 0.007 2.7 25

SE of Old Pond #2 1306 06/30 12 < 20 0.010 _ 0.006 0.23 _ 0.25 0.29 _ 0.26 0.009 < 1 < 1

Jct HWYS & 74 & 55 1307 09/06 < 10 < 20 0.004 _ 0.003 0.079 _ 0.002 0 _ 0.002 0.005 < 1 < 10

NE of Old Pond #2 1308 WELL DRY

SW Of Old Pond #2 1309 06/30 < I0 < 20 0.002 _ 0.007 0.35 _ 0.24 0.23 _ 0.24 0.005 < 1 24

S of Old Pond #2 1310 06/30 WELL DRY

S of Landfill 1311 06/30 < i0 < 20 0°008 _ 0.004 0.04 _ 0.10 0.21 _ 0.ii 0.005 < 1 38

W of Landfill 1312 06/30 90 231 0.012 _ 0.005 0.41 _ 0.02 1.09 _ 0.02 0.144 22 480

N of Landfill 1313 06/30 61 24 0.006 _ 0.003 0.12 _ 0.12 0.29 _ 0.ii 0.128 3.1 570

S of Burial Pit 1314 06/30 < i0 <20 0.002 _ 0.002 0.07 _ 0.12 0.23 _ 0.ii 0.007 1.8 12

N of Burial Pit ]315 06/30 3800 989 0.002 _ 0.002 0.21 _ 0.40 0.18 _ 0.44 4.83 < 1 < 2

_ of Burial Pit 1316 06/30 378 116 0.012 _ 0.005 0.06 _ 0.05 0.06 _ 0.04 0.30 < 1 12

N of Burial Pit 1317 06/30 105 < 20 0_002 _ 0.002 0.03 _ 0.13 0.11 _ 0.12 0.128 < 1 < 1

Leo's Corral 1318 06/30 < i0 < 20 0.012 _ 0.005 0.28 _ 0.22 0.20 _ 0.17 0.009 < 1 4.5

U Plant Yard 1319
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CIMARRON FACILITY

1988 ANNUAL ENVIRONMENTAL SAMPLES

SURFACE SOIL

Sample Date Pu-239 U F

Sample Location Number (1988) (pCi/g) (Ug/g) (Ug/g)

North 1/2 Mile 1401 07/05 0 _ 0.01 0.83 250

North Fence 1402 07/05 0 _ 0.01 9.2 260

South Fence 1403 07/05 0.02 _ 0.01 0.76 160

South 1/2 Mile 1404 07/05 0 _ 0.01 1.3 310

East ]/2 Mile ]405 07/05 0 _ 0.01 0.99 150

West 1/2 Mile 1406 07/05 0 _ 0.01 0.67 160

North 1 Mile 1407 07/05 0 _ 0.01 0.44 70

South 1 Mile 1408 07/05 0 _ 0.01 1.0 170

East 1 Mile ]409 07/05 0 _ 0.01 1.2 150

West 1 Mile 1410 07/05 0 _ 0.01 1.2 140

Northeast 1 Mile ]411 07/05 0 _ 0.01 0.61 70

Northwest 2 Miles 1412 07/05 0 _ 0.01 0.98 70

Southwest 2 Miles 1413 07/05 0 _ 0.01 1.8 320

Southeast 2 Miles 1414 07/05 0 _ 0.01 1.4 300

North 3.5 Miles 1415 07/05 0 _ 0.01 0.72 80

North 5 Miles 1416 07/05 0 _ 0.01 0.40 50

North i0 Miles 1417 07/05 0 _ 0.01 i.i 95

North Pu Fence 1418 07/05 0 _ 0.01 1.9 140
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C IMARRON FAC IL ITY

1988 ANNUAL ENVIRONMENTAL SAMPLES

SUBSURFACE SOIL

Sample Date Pu-239 U-238 F

Sample Location Number (1987) (pCi/g) (Ug/g) (Ug/g)

North 1/2 Mile 1401 7-5-88 0 _ 0.01 0.64 100

North Fence 1402 7-5-88 0 _ 0.01 4.9 390

South Fence 1403 7-5-88 0 _ 0.01 2.0 150

South 1/2 Mile 1404 7-5-88 0._ 0.01 2.0 270

East 1/2 Mile 1405 7-5-88 0 _ 0.01 0.98 140

West 1/2 Mile 1406 7-5-88 0 _ 0.01 1.2 160

North 1 Mile 1407 7-5-88 0.02 _ 0.01 0.83 80

South 1 Mile 1408 7-5-88 0 _ 0.01 1.3 160

East 1 Mile 1409 7-5-88 0 _ 0.01 1.5 220

West 1 Mile 1410 7-5-88 0 _ 0.01 1.2 145

Northeast 1 Mile 1411 7-5-88 0 _ 0.01 0.82 60

Northwest 2 Miles 1412 7-5-88 0 _ 0.01 0.97 80

Southwest 2 Miles 1413 7-5-88 0 _ 0.01 1.5 210

Southeast 2 Miles 1414 7-5-88 0 _ 0.01 1.5 310

North 3.5 Miles 1415 7-5-88 0 _ 0.01 0.60 70

North 5 Miles 1416 7-5-88 0 _ 0.01 0.39 50

North I0 Miles 1417 7-5-88 0 _ 0.01 0.78 130

North Pu Fence 1418 7-5-88 0 _ 0.01 1.4 140
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CIMARRON FACILITY

1988 ANNUAL ENVIRONMENTAL SAMPLES

VEGETATION

Sample Date Pu-239 U F

Sample Location Number (1988) (pCi/g) (Ug/g) (Ug/g)

North 1/2 Mile ]501 06/24 0.002 + 0.002 0.049 < I0

North Fence 1502 06/24 0.0002 + 0.0002 0.ii0 < i0

South Fence 1503 06/24 0.0002 + 0.0002 0.049 < i0

South 1/2 Mile 1504 06/24 0.0002 + 0.0002 0.013 < i0

East 1/2 Mile 1505 06/24 0.0002 + 0.0002 0.026 < i0

West 1/2 Mile 1506 06/24 0.0002 + 0.0002 0.005 < i0

Covered Pu Pond* 1507 ........

Covered Pond 1 1508 06/24 0.0003 + 0.0001 .065 < i0

Covered Pond 2 1509 06/24 0.0006 + 0.0003 0.044 < i0

Old Burial Ground 1510 06/24 0.0005 + 0.0003 0.069 < i0

North Pu Fence 1511 06/24 0.0009 + 0.0004 0.048 < I0

*Location of New Sanitary Lagoon
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l CONCLUSIONS AND RECOMMENDATIONS

l i. As the decontamination and decommissioning operations prog-

ressed it became clear that we should have scheduled the

l decommissionings at a faster pace to take advantage of lower

I burial costs. Burial costs and change in packaging require-
ments have grown progressively more expensive since 1979 when

I the for L.S.A. waste $7.50 cu. ft., the current
price was per

burial cost is $52.50 cu. ft.

i The burial costs for T.R.U. waste was estimated at $100/ft.

l early in the program, but when we obtained approval to start
shipping the burial cost had risen to $207 cu. ft. and

I climbed to $265 cu. ft. by mid 1987 when we shipped our last

load. The current price is approximately $400 per cu. ft.

I Cimarron shipped 9,035.4 cu. ft. of T.R.U. waste and 15,188

cu. ft. of L.S.A. waste We have commited $6,846,244 to

date, our estimated total amount will be $7,480,361. Early

I estimates indicated we would spend $Iil per sq. ft. for

the D & D, however since then burial costs have escalated

l which raised our costs to $288 per sq. ft..

!
!

!
!
!

!
Page 54



!
2. We should have taken advantage of computer data collection

I and retrieval methods early in the program
which would have

improved our record keeping by simplification, plus it would

I have made more data available by computer retrieval. This

I as recognized too late to be cost effective after the pro-
gram was well under way and manual methods had been estab-

I lished.

3. Decontamination of the glove boxes would have been less

! ,difficult if the building had been designed with more floor

I space. The building should have been large enough to allow
installation of the glove boxes with access to all sides. In

I same cases it was to combine operations during
necessary

production in one glove box as well as place one side of a

I glove box against the wall, this made housekeeping difficult

i and decontamination more difficult, it also made decommiss-
ioning much more difficult because of the restricted access.

I 4. The piping system proved to be a problem, during produc-

tion it was discovered this system contained low spots that

I were difficult to drain. This made N.D.A.(non-destructive

I assay) difficult. During decommissioning these low spots
became a bigger problem that required very careful planning

I to prevent contamination spread and excessive exposure to

decommissioning personnel.

I 5. This plant was equipped with good tooling, the process was

i ound and the product produced was of excellent quality. It
has been very difficult and disheartening to decommission

I this plant and dispose of equipment that was nearly new in

condition, yet obsolete by i0 years of age.

!
,I
I
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! -PLUTONIUM OUT OF CONFINE_.IENT- LEAKS, SPILLS, etc.

I. INTRODUCTION
6,

Uncontained plutonium, outside the confinement of gloveboxes
and slot hoods, is a potential hazard to persons in a room

a Inhalation, ingestion, .i.n3eotionor
with such condition.

i' .

absorption of plutonium into the body can cause radiation

| .damage to the body tissues, fluids, organs and bone.

!
The detection of plutonium in the working environment can be

--l_ll

._ by visually seeing a spill of material, or by findine, an

opening i.nthe conr.'inement system. An automatic air sampler

alarm or a liquid level alarm may be hoard. The use of

._urve)-instruments is one o£ the best means of detection.

Air sample counting is another means to discover plutonium

! .• out-of-control. Air pressure gauges and air flow indicators.

on the confinement systems can indicate the possibility

that a leak of plutonium contaminant.on has occurred.

! -
Upon detection of plutonium out of confinement, it is

impor_a_it that personnel prorn])tlyprotect themselves, obtnitt

Health Pl_)'s_csservice and r:id themselves of any pe_'sonal

) contamiua,:.ion. Investigation o£ I1ic cause and ev,nluat_on

!
I
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of the extent of the problem with subsequent correction, clean-

I up, and final recovery must then be accomplis'hed. If tile

L incident or spill is of great enough severity, formal reports
1 to Company Management and the Nuclear Regulatory Commission.are

! .required.

! .
It is the purpose of these instructions to provide plutonium

i plant personnel, particularly }lea]th Physics personnel, with

guidance for proper response to situations involving

i plutonium "out-of-confinement." This guide does not give

_ instructions concerning releases of hazardous materials
' where total bui]ding evacuation is necessary, where the

general public would be potentially exposed or other such

serious incidents as are covered in our Emergency Manual.

! -
i II. THE INSTRUCTION TABLES

'rabies, Nos. 1, 2 and 3, are included which show a list o£.

I actions to consider depending the contamination problem
upon

encountered. The problcmCs) are defined in th'o scope o_

each table. In the columns marked "Priorit)" there are 4

i categories, as follow,s:
i. Very prompt action - ist priority

I 2. 1%'ithinminutes after Ist actionpriority

3. Iqithin ho;_rs after ]st prJorit), _ction

4. lVit],in(lays after ist priority action

-!



i

I
, I .,

i SuOJECT ' NO.K,'4"NP- 10- t',1, Rev .1.• , ' r'^G_. 3. Or
" _. IIEALTI[ PIIYSICS GUIDE o^'rE 1-15-82

i "" • ,- L , | i ii i _ ii i i, ii i iii i iiiii,,, • ....

""I ' !

II. TIlE INSTRUCTION TABLES - continued

I An attempt has been made to list the actions with the 1st

priority at the top of the list and the least priority at

I the bottom. In many incidents not every action listed will

need to be done. Each should be considered, however. . '

! .
m The "Responsib,ility" columns includes the "Ist person." The

"Ist person" may be more than one person, however he is

I usually the first to detect a problem and spread the alarm.

I The "II.P." column lists actions or duties }I.P. technicians
#

.,",

can be expected to perform as well as dutics.other health and

i) safer)' pe,'sonnel perform. Persons other than the Ist
may

person or 14.P. personnel are also listed. These may be persons

I involved in an incident or they may be persons used for the

recovery from an incident.

!

The final:column includes special qualifying "notes" or instructionsi

and references to procedures. Thes_ "notes" are numbered and

I the numbers correspond to numbers in the "priority" columns'

adjacent to the specific action listed in the ist column.

! •

I
)
I

J

I "



TABLE #l
• --

Scope- Contamination found on body. or clothing->500 <5,000 dlm - Probe

l.;henApplicable -- l 2 3 _ Others as Listed References - •
ie"-" _"]L.

,0 xllIx <-,:,-,o0,i • o _ _ • , ..I • j.s_ ,,m

[ - -?ersonnel Survey [ x X/ Others Involved

I l-R_.i=.cve& bag centare, clothes xl I x I " " 2. Use Table Ii if

,L; ] I n IIObzein ,,ose Swipes l x x I contaF.;ination

?-e'-so:ii:elDecontainination_. i x .j _.J'-JJx ._x " " -5,000 d,'iais fou,.4.Locet_ Contamination Source 2 x

F ...... iQcick fix of c_use x x Person(s) assigned 3. Give DTPA if Nose

DTPA Treat_.:ent [I_3 _ ___xPerson(s) in need S_lipe >50 dl:._,'Jound Count 4 x Person(s) in need KI.:-IIP-IO-90

O-_.:.-,}t_;::i,;ateSurfaces if Needed I x x Person(s) assigned

ICern_,'ot*"Locaticn Cards x x Others Involved 4 ""_ _ . ).,.,-,_IP-IO-6/,Use

"-'r,tervie_;'for ,r.ereDetails x x x " " ew.ergency L,en_al i=

BiD-Assay Sampl.ing... l 5 x x Pers°n(s) in'need '"i' nIedicalhelp'is---Pe:'ticle Size of Contamihant 6 x needed

I .......

$clt:bility'of Contaminant I...." 6 Ix !5. If positive i;r-;e

"!n-Vivo" Count (Schedule) [ i-7--i-_Jx Person(s)in need Swipes ,-:ere.#._und

F_nalSurvey{s} I I I') I_
Co;nsile Date " J I_ x 6. (If possible) i:_,_c.

;:'!rite & Distribute Report(s) 'j x • positive ,,o_-.S_.:"_s:.
- - I I.m..I.dI..i.__ _ - _ - _ _- ._.a_... _,

_ ___, , _ ' __I IQ .'A ar'e fr.-und
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" TABLE ,
-

• 1_.8;e2 of 2 ".-
=.

Scope:

= Responsibilitx Notes and0 "
Actions to Consider Priority_ _ n_

When Applicable - 1 2 3 4 _'-_o --" Others as Listed References

Clean up visible spill(s) x I .Person(s) Assigned schedule In-'/ivo

Co:::pleteLocation Cards x x I Person(s) Ir,volved if the DTF_ tre_t-

intervie;-, Personnel _m X...... IX.____ " " merit _:as r.,.o#_H

9eter,_,:iaeExposure Time x

,, . - _ 5 Use criteria _r.D_ter.,ine .,esl)_rato;" Factor ,, "

Fetermine Final Air Concentration I-i x _ - x I KF_-IiP-IO-G5 v:?en

rl tTl.3ieassay Sampling Person(s) in need >32 ;.;PC-hr. Use I

Fe.,-ticle Size of Aerosol _ Lab KI.I-I.IP-IO-_7for _-_

__o!ubility of Contaminant [___l I x _ x Lab Bioassay results.

Be;in Bldg & Equip. Decontamination I I _ x Person(s) Assigned ..

I-- I II IIT£gin {ermane,,t Fix i

Fin.:_l Survev after Fix I-- • I I 'XL - X 6. Inelden'breport b3r KP -- I

..... iIn]-i;ivo ........ I l-- I 4t X & operations Supervisors.

IF..puse ,fork Restrictions t .---/ i5l_x___Lx__ Supervision of & Report to NIRCby Cor- _

i2L__i 1 _I--l-- Person{s) .nv01ved 1borate St;_t_rf tIealth -

-i I !Co.:pile Data and l-lrite Report(s) x See Hote 6. Physicist & Vice Presi- -

{J ilia.--- dent, Nuclesm Licensing i'

I4
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TASLE #3 ".
,.°-

_cope" Detection of Pu by Stationary Air Sample Results Only -
Air Concentration >l MPC "

q

Actions to Car,sider Pri-----9-°ri--_-I .. Responsibility_ Notes_ and..:ilenApplicable .. 1 2 3 4 _ R_ferences

:_etifv Supervision xl x I. As instructed by H&S Supervisor " -

_c__t Room Requiring Respirators x I . x_____2, la_, <32 i._PC-llrslv:k - caution em_Ic'-ees to

.. P__rb K ,_c!l°ct Additional Air Samples l_. . x__ _inimize further e_Dosure (b) >32 ;-"_ _['.-_<

"--,-. ,_v & _ estriction (c) 40 . ?C-hrs.,.. . .,earch for Cause x _ x impose work r _

{_.b.ain location cards - exposure per ..x __. x .__ notify Corporate Staff Health Physicist.

" I ._I______J ' 3 For _vzosures >2 x 10-10 uci/all -hr se_

.]e-ermine Respirator Factor • .......

• x i'_.1- Ii P - 10 - 90

Pa,L_cle Size of Aerosol J I I. ___L.Y___.._ Us _ v:, i:P I0 67

Seiubiiity of f, erosol J [__j__ _ e ._ ocedure .....- - .-T.ntervie;; involved persons x _ 5. Compile data From surveys, intervie:.:s and

,.': j_ I2 x investioations
,ne P C- l,rs/w" _• ,, exposure __

5ire DTPA treatment !i x 6. Correct problem as soon as possible. Shut .:ssue Bioassay Sample Kits x dewn offendina oDe:-ations if a "fix" c_not

ror, plete Investigati_:n of Cause [ 5 x__ be made and subsequent air samples continue
1 I above R 1,1PCCorrect Cause of Problem ] 6 6 6 " "

,_-=d,,i__. in Vivo Counting I I 7 !x

':,-itn...._ a,_d Distribute .R'-ports_ i i E; Ix 7. Use criteria in KM-HP-lO-67

. I J 8. KM incident reports by II.P. and ocer_tions ',, ,

i-- _uper\'iser. Reports to NEe by Corporate Staff Health

• ''_.____ _ _m-_-_._I- 1_Yslels' "rid¥1ee Imres:tden''Nuczear Lieen_ng & :! I ..... _ Regulation. ..

i, ,_L_/ ...
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I 1.3.1 Venti]atinq, Heating and Air Conditioning

l Basic System

m The ventilation is divided into three different
building system sub-systems.

The first consists of the building supply air fans and contains the heating

N and cooling coils. The second consists of the room air exhaust fans. Thethird system consists of the process exhaust fans. The process exhaust fans

are further divided into four systems: the first exhausts the air from the

l acid glovebox; the second exhausts the air from the solvent extraction plant

gloveboxes only; the third exhausts the air from all laboratoryhoods and slot

l boxes; and the fourth exhausts the air from the gloveboxes handling basic
solutions. A schematic ventilation flow diagram for the Cimarron Plutonium

m Plant is shown on Figure 6. During standby, the acid and basic gloveboxventilation systems are joined together.

l General Design Features

Im Supply air and room exhaust air fan systems consist of three fans each, any
two of which will supply and exhaust the required air through the interior of

m the building. The third fan serves as a standby fan in each system and also asan emergency fan to increase the air flow in any given area when required.

The ventilation system is designed for 8 air changes per hour, minimum, and

I an emergency of 12 air changes per hour.
for

N The supply and exhaust air fans are interlocked so that a failure of a fan in
either system will shut down the corresponding fan in the other s_tem. All

l supply and exhaust fans are installedwith back flow preventers. An emergencygenerator is provided to power the glovebox exhaust fans and one each of the

supply and room air exhaust fans in case of power failure.

!
The entire ventilation system is equipped with instrumentation to detect

m abnormal operating conditions, such as excessive pressure drop through theabsolutefilters, loss of negative pressure in the spaces within the building,

!

1,
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! ,
or loss of negative pressure within the gloveboxes. A stack monitor with

m alarm is installed to provide continuous sampling of the stack effluents.

SuPply Air

!
All air entering the plant is supplied by the supply air fans. These fans are

I preceded by filters and precipitators to remove all dust. The heating and
cooling coils are contained in the supply air fans, and the fans supply heated

i or cooled air as required. The supply air fans are housed in an upstairs fanroom which is accessible only from outside the building. The heating and

cooling coils are supplied by hot water boilers and a chilled water unit in

I the mechanical room on the first floor of the building. Mixing boxes are used
to mix hot air or cool air as required by thermostats for the various spaces

l within the building. The office, reception and lunchroom area of the plant is
heated and cooled using a recirculated air system with 25% fresh air makeup.

All other portions of the building are heated and cooled with 100% fresh air.

Room Air Exhaust

!
All air is supplied to the rooms through ducts and diffusers located in the

m roof or ceiling of the spaces. The flow of air in the room is from ceiling tofloor and all room air is exhausted through the floor into undergroundexhaust

ducts. The underground exhaust ducts connect into an underground exhaust air

m tunnel, which is connected to the room air exhaust fans, which are on the

second floor in a separate fan room.

!
A differential pressure of approximately 0.I0 inches of water is maintained

l between the clean and potentially contaminated areas. Airlocks are installedbetween the change rooms and all process or laboratory areas. The change

rooms, office, reception and lunchroom operate at normal atmospheric

m pressure.

l A roughing filter followed by an absolute filter is installed in the floor at
the entrance of the underground ducts. A bank of absolute filters is

!
!
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installedin the upstairsfan room aheadof the exhaustair fans. To protect

the absolute filters from burning debris, stainlesssteel wire mesh is

m installedin the riser throughwhich all exhaustair must flow from the
undergroundductsto the upstairsfan room,

m Thus,roomair isexhaustedthrougha roughingfilterand two absolutefilters
beforebeingdischargedthrougha stack to the atmosphere.

I
Process Exhaust

l The glovebox exhaust system is designed to maintain a negative pressure of

approximately0.50 inchesof water with respectto the room pressurewith 3volumechangesper hour. The air inthe 91oveboxesis exhaustedthroughthree

absolutefiltersbeforebeing dischargedto the atmosphere.

!
The first absolutefilter is locatedon the glovebox;the secondabsolute

filteris locatedintheduct leavingthe space;and the thirdabsolutefilter

is in a bankof filtersjustaheadof the gloveboxexhaustfans. Twofans are

suppliedforthe gloveboxexhaustsystem,one ofwhichwill adequatelyprovide

the normalair flow. The secondservesas a standbyfan and as an emergency

fan shouldan increaseinflow be requiredbecauseof ruptureof glove ports.

m The gloveboxesare suppliedby room air which entersthe
91oveboxesthrough

absolutefilters.

The openface hoodsand slottype hoodsin the laboratoryareasare exhausted

throughthe laboratoryexhaustsystem. This systemconsistsof two fans and

is similarin operationto the gloveboxexhaustsystem. Open face and slot

type hoods have an averageface velocityof at least 125 linear feet per

I minute.

l Installedahead of the absolutefilterin the gloveboxis a roughingfilter.Air leavingthe 91oveboxexhaustfans is exhaustedintothe samestack as the

room air exhaustfans.

I
!
I
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m 2.0 ENGINEEREDPROVISIONSFOR ABNORMALOPERATIONS

I 2.1 Crlterla for Accomodationfor AbnormalOperations

l 2.1.1 Process Systems )

The primarydesignbasisfor processequipmentusedduringthe operating =

! ,periodof the plant was to providecontainmentof radioactivematerialsfor

the preventionof air and surface contaminationIn areas occupied by

l personnel. All operationsinvolvingplutoniumwere conductedin glovebox
enclosuresto prevent loss and spread of plutoniumcontamination. The

I gloveboxeswere fabricatedspecificallyfor materialcontainment•

Properly designed, installed,and operated ventilationsystems are

l necessaryfor the safe, efficientoperationof a nuclearfuel processing
facilityand for protectionof the environmentaroundsucha facility• The

I') purposesof these systemsare to:

Providepositivepressuregradientsfrom clean areasto suspectareas;

Preventdischargeto the environmentof hazardousconcentrations

of radioactivity;

l Maintaincomfortableworkingconditionswithinthe facility;
Maintainparticulatecaptiveair velocitiesat all portals

m to contaminatedvesselsand enclosures.The ventilationsystemswill remain in operationduringall

forthcomingdecontaminationand dismantlingprocedures.

!
2.1.2 AlarmSystemsandlReleasePrevention

I
Venti)lationSYstem

l The followingalarms and indicatorsare providedto aid in the properoperationand maintenanceof the ventilationsystems.

m Lossof negativepressurein any of theexhaustsystemsor inanyof
)

!
I
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J

the following rooms or areas results in the sounding of an alarm:

health area, maintenance room (116), wet processing room (128),
scrap recovery room (127), dry processing rooms (123) and (124),

and inspection and assembly room (121),

" Both the cold duct and the hot duct of the suspect area air supplysystems is equipped with alarms against loss of pressure.

pressuredifferentialacrosseach fllter,or banks, is
The filter

indicated.

" Manometersare installedat the door of each room in the process

area indicatesthe directionof air flow when the door is opened.

• All intermediateand finalHEPAfiltersare testedfor leakageon a

} regularlyscheduledbasis.

" A monitor located in the main stack provides continuous monitoringof particulateradioactivematerial.

l CriticalityDetection

A gamma sensitiveradiationdetectionsystemenergizesclearlyaudible

I alarmsin theeventof an accidentalcriticality•Alarmtrip settingsare set
at 15 mR/hr above the normal or operatingbackgroundfor each of the eight

detectors in the system.

The detectors are located tn the main process areas to provide plant

coverage in accordancewith the requirements of 10 CFR70.24.

Signals from the detectors are fed to a central control panel located in
the plant reception area, Capabilities at the central control panel include

l visualmeter readoutsof the gamma dose rate at each detectorlocationandvisualwarningof detectormalfunctionand/orlevelsabovethe trip setting.

) Adjustablealarmtrip settingsfor eachdetectorandmanualresetand control

m system on detectorsin the processarea•
of evacuationalarm is located the

I
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Activation of the evacuation alarm requires at least two detectors to

exceed the alarm trip setting limits. The criticality detection system isconnectedto the plant emergencypower system in addition to normal power.

ContaminationDetection

Early warning of high level airborne contamination is achieved by
operating continuous air monitors in the general lab and in the process

areas. Each monitoringdevice is equippedwith a local alarm and recorder. •

2.1.3 SupportSystems

2.1.3.1 StructuralPerformancesvs. Site EnvironmentalFactors

I .
2.1.3.1.I Severe NaturalPhenomena

)

The necessityfor protectingemployees and the public from radiationand

l other operational hazards is the key consideration in the design and I
constructionof the CPF. Sequoyah Fuels engaged a consultingengineeringfirm I i

m to evaluate the tornado potential and credible consequencesrelative to theCimarron PlutoniumFacility. The report is included as Attachment II to this

plan.

2.1.3.1.2 Accidentsat NeighboringActivities

I
The CPF is located in a relatively isolated area with the only activity

I in the area being service stationsapproximatelyI/2 mile south and I/2 mile
north of the site.

I
Activitiesother than CPF on the immediatesite include the Uranium plant

which has been put on standby and a Kerr-McGee Technology Division research
project involving coal de-ashing. Credible accidents at these other

m activities,are not expected to be of such nature that the activities at the
CPF could be interrupted or that plutonium material containment could be

jeopardized.
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2,1.3,2 Confinement Barriers and Systems

I The primary design basis for the ventilation and exhaust systems is to
minimize and effectively control airborne contamination, Spare fans are

l provided to serve as a standby fan for equipment failure and also as asupplemental fan to increase the air flow to a minimumof 12 air change per
hour in any given areas whendesired or required by emergency. The supply air --

l is filteredto providefresh,cleanair for all plantareas.

l The air flow from ceilingto floor is consideredthe best designfor
contaminationcontrol and generally minimizes breathing zone airborne

concentrations.

The air balance requirement to ensure air flow from areas of

non-radioactivit_ areas higher radioactivity p_event
to of is to

contaminationspread.

The incomingair to gloveboxesis drawnthrougha highefficiencyfilter

to limitthe consequencesof box pressurization.Glove box air pressureis

maintainednegativeto the roompressure. ThisAP is0.5 inch(watergauge).

l The highefficiencyfiltrationsfor the exhaustsystemsare providedto
minimizeoperationallossesof materialand to complywith regulatorylimits

l by controllingthe releaseof radioactivityto the unrestrictedenvironment.

2.1.3.3Accessand EgressofOperatingPersonneland EmergencyResponseTeams

!
For security purposes the entire Plutonium Facility is enclosed by 8'

l chain link fencing with 3 strand barbed wire at the top. The fenceltne around
the facility has two emergency exits on the west side and one on the south

i side in addition to a personnel and vehicle gate located on the south side.

There is only one personnel entrance which is at the front of the

buildingand this gate is undercontinualsurveillanceby a guard
located in

the security area of the building entrance,

!
!
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1 Access of emergency response teams is necessarily limited to the

personnel entrance and subjected to the same security measures as

operating personnel. Any member of an team not
emergency response

previously authorized for plant entry must be accompanied by an

authorizedperson.

m 2.1.3.4 Fire and ExplosionResistanceand Suppression

The Cimarron Plutonium Facility is satisfactorilyprotected against

m fire loss or damage. The plant is never left unattended or unguarded.

The building is of fire-resistive construction (type A) with the

m being concrete concrete roofing. The
structuralmaterials steel and and

facility is equipped with fire fighting equipment and personnel are

m instructedin fire fightingtechniquesrequiredfor this type plant.

lI See section 1.3.1 of this plan for informationon fire detectors.

l Fusible salt heat detectors are located in glove boxes that willprovide a fire alarm in the guard stationwhere the location of the fire

is shown on a panel board in the hallway. There are no detectorslocated

m in the specifiedareas for waste storage. Due to the criticalityhazards

normally involved with Plutonium sprinkler systems have not been

l installed.

2.1.3.5 Shielding

l Radiation shielding was used only on glove boxes and glove boxwindows when required to assure that whole body exposures to,personnel

would not exceed 3 reinfor calendarquarter.

!
Under the existing conditions at the facility such shielding is no

m longer used nor is it planned for use during the decontamination

procedures.

!
m
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! ,2.1.4 Control Operations

I The crlterla for contro111n9 and malntalnlng the capab111tles of plant
eng|neered systemsto respond as planned to abnormal conditions are based on

I the managementphilosophy of maxtmumprotection of employees and the publlcfrom radiation and other operational hazards. In order to matntaln a

"readiness" status Health Phystcs, Maintenance, and Securtty personnel are

I required to perform routtne Inspections and checks of all systems on a
frequency determined necessary by managementpersonnel to assure proper

I functloning of a11 equlpmentand procedures requlred for maxlmumresponse to
emergencycondltlons.

!
I

I
I
I
I

m ,
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2.2 Demonstration of Enqineeredprovistons FOr AbnormalOPeration

2.2.1 process Systems

As described in applications for license SNM 1174 and amendments1

through 4 all process systems have been cleaned of plutonium and are in the
stages of final decontamination and dismantling. The systems in use for

decontamination such as washing, pressure spraying, solvent cleaning,
painting, etc., are established methods and are performed only after

extremelydetailedplanning.

The ventilationsystems,whichhave functionedproperlysince start of

the operations in 1970 will continueto functionthroughoutthe planned
decommissioningoperations.

2.2.2 Alarm S_stemsand ReleasePreventionCapabilitX

l The alarmsystemsdescribedin2.1.2areexpectedto continueto function

satisfactorily.The major requirementfor releasepreventionin operations

containingplutoniumis the properoperationof the ventllatlonsystemsand
the severalredundenciesin the alarm systemspermit ample warningwhen

misoperationhas occurred.

The utilizationof multiple levels of contaminationcontrol almost

l precludesthe accidentalreleaseof radioactivematerial. Personalsurveys

at the point of contact with radioactivematerials (at the glovebox),

I continuous air monitors in the operating andcontinuous stack monitors
rooms,

will maintain control of accidental releases. Although an accidental

criticality is considered an extremely small possibility the detection alarmsystem will be maintained throughout the decommissioningoperations,

I The continuous stack sampler includes a recorder and alarm system
located in the health physics office, with a high level alarm remoted to the

m guard station. '

I
I
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l The minimumdetectionlevelof the continuousstack monitor is 96 MPC
hoursfor soluble239 Pu at the stack. Thisminimumdetectionlevelis based

m on an observedincreaseof 5 countsper minute in a time periodof 15 minuteswith the alarmtrip set for 15 counts/minute.

Instrument detection of 5 c/m increase in 15 minute results
a a period

from a concentration of 2.3 X 10"11 uCi/ml at the stack (383.3 MPCfor soluble

23gPuand23 MPC for insoluble23gPu). An increaseto the alarmtripwithina15 minuteperiodresultsfrom a concentrationof 6.9 X 10"11 uCi/mlat the

stack (1150MPC for soluble239Pu and 69 MPC for insoluble23gPu).

!
A detailed stack samplingprogram includesspecificrequirementsto

l providecontinuousmonitoringof radioactiveparticulatesreleasedinto the
air.

m The continuoussampler is calibratedat least monthly with a 23gPu

standardsource. A weekly sample is counted in a HewlettPackard (Model1

I 5561A)or other suitablecountingsystemfor the purposeof calculatingthe
stackeffluent.

!
Early warning of airborne contamination in excess of concentration

guidelinesis achieved by operatingcontinuousair monitors in the main

processareas.
I

Each deviceis with localalarm Thesemonitoring equipped a and recorder. are

thefixedfiltertypesystemswitha minimumdetectioncapabilityini hourof

at least10 timesthe applicable10 CFR 20 limits.

The continuousair monitorsare normallylocateddownstreamof the room air

l flow fromthe work activityor locationbeingmonitored

The set point is variabledepending the radon-thoronbackgroundbeing
upon

encountered, and several other variables depending on the work being

performed.

I

I
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m 2.2.3 SupportSystems

2.2.3.1 StructuralPerformancesvs. Site EnvironmentalFactors

I
The report referencedin section2.1.3.1.1demonstratesthat the Cimarron

I PlutoniumFacilityreflectsthroughitsdesign,constructionand operationanextremelylow probabilityfor tornadoaccidentsthat could result in the

releasesof significantquantitiesof radioactivematerials. In addition,

the site locationand the engineeredfeaturesincludedas safeguardsagainst

the hazardousconsequencesof severemeteorologicalconditionsor tornadic

I winds ensuresa lowrisk of publicexposure.

i 2.2.3.2 ConfinementBarriersand Systems

The ventilationand exhaustsystemspreviouslydescribedare anticipated

m to continuesatisfactoryperformancein effectivelypreventingreleaseof
radioactivematerialsto the environment.

)

2.2.3.3 Accessand Egress

I The past experiencegainedthroughtrainingand drillsfor emergencies

permitsanticipationof continuedsatisfactoryperformanceduring abnormal

l conditions.

l 2.2.3.4 Fire Protection

An importantsafetyconsiderationinvolvedin dismantlementactivities

l is fire protection.

l Detailsof the aspectsof fireprotectionat the Cimarronplutoniumplant
are describedin detail in Section8 of the licenseapplicationfor standby

l operationsdated August 7, 1976 and is includedin this plan as AttachmentIll. The plantstructureisconstructedoffire-resistantconcreteand steel.

The buildingismannedtwenty-fourhoursper daywithoperationaland security

I 'personnelwho can detectfires or hazardousconditions. Gloveboxescontain

)

!
I
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l heat sensorsand are connectedto a fire detectionalarm systeme The plant

telephonesystemcan readilytriggerthe plant-widepublicaddresssystemto

announcethe presenceof a fire or other emergency.

l Plant personnelare trainedin the use of fire-fightingequipmentandassignedto the fire brigade. Arrangementshave been made with localfire

departmentsto provideoff-siteassistancein the event of a seriousfire.

m fightingand equipmentis periodicallyinspected,and fire drills
Fire alarm

are held periodically. Preparationshave been made to prevent, detect,

I controland extinguishplantfires.

i 2.2.4 ControlOperations

The basicphilosophythateach individualis responsiblefor his and his

l fellowworker'ssafetyis supplementedby healthphysics to
programs assure

and demonstratethatconditionsin the plant and in the surroundingenvirons

I are safe.

The health physicsstandardsadoptedfor the CimarronPlutoniumPlant

are consistentwith those stipulatedin the latestamendedversionof Title

10, CFR Part 20, Standards for Protection Against Radiation. Future

l amendmentsto Part20 will be incorporatedintothe healthphysicsprogramas
may be required.

m Stringentoperatingprecautionsare taken and the processequipmentis

designedto preventthe spreadof radioactivematerials. Radiationdetection

l and measurementinstrumentsare utilizedto revealthe presenceof plutonium
contaminationso thatthe necessarystepsmaybe takento controlor eliminate

contamination.

Detailsof the programelementsare availablefor reviewin section6 ofthe applicationfor renewalof licenseSNM 1174and is includedin this plan
as attachmentIV.

m "

1
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m 3.0 CLASSESOF RADIOLOGICALCONTINGENCIES
3.1 ClassificationSystem

l This radiologicalcontingencyplan characterizesseveral classes of

emergencysituationsand relatesthem to response levels. The system of

classificationused consistsof largelymutuallyexclusivegroupingsand it
coversthe entirerangeof credibleemergencysituations.

Specific implementingprocedures have been prepared for emergency

m situtionsand can be found in AttachmentI to thiscontingencyplan.

3.2 ClassificationScheme

!
3.2.1 Notificationof UnusualEvent

I Unusualeventsare in processor haveoccurredwhichindicatea potential

degradationof the levelof safetyof the plant. No releasesof radioactive

l materialrequiringoffsiteresponseor monitoringare expectedunlessfurther

degradationof safetysystems occurs.

I I

The followingunusualeventswillfall intothis category:

l i. The releaseof radioactivematerialsto the unrestrictedareasin an

amountwhen averagedovera 24 hourperiodwouldexceedten timesthe

I limitsspecifiedfor suchmaterialsin AppendixB Table II of 10 CFR
20.

The abovecontaminationwould be determinedby measurementof stack

. emissions assuming a dilution factor of 1000 from the stack to thefactllty boundary. Releases of this level could be caused by

moisture transfer of soluble contaminationthrough final HEPA

m or partial of HEPA filters.
filters failure final

1

I

I
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2. Failureof both incomingelectrlcal suppliesand theemergency
power

diesel generatorcan not be started,or loss of the main power

l swltchgear.

3. Sudden increasein the liquidlevel in the sanitarylagoonswhich

would indicateimminentpossibilityof overflow.

i 4. Rumorsof the possiblegatheringof peacefuldemonstrators

LicenE_eActions

i. Promptlynotify CorporateManagement(AppendixA of AttachmentI)

I who will promptly notify NRC Region Ill and/or Headquartersof
natureof unusualconditionas soonas discovered.

2. Augmenton-shiftresourcesas needed.

3. Assess and respond.

I 4. Escalateto a more severeclass,if appropriate.

I o._.r

5. Close out with verbal summarywith NRC and any other offsite

I authoritieswithwrittenreportto followwithin24 hours.
i

!

m j

I
1



1
I ' 3-3

m 3.2.2 Alert

l Events are in process or have occurred which Involve an actual or
4

potential substantial degradation of the level of safety of the plant. Any

releasesare expectedto be 11mitedto smallfractionsof the EPA Protective

l Action Guideline exposure levels.

i The followingconditionswillfall intothisAlert category:

i. The release of radioactivematerialsto unrestrictedareas which

l appearsto have been correctedand which the averageconcentration

over a 24 hourperiodwouldexceed500 timesthe limitsspecifiedfor

m suchmaterialsin AppendixB, Table II of I0 CFR Part ZO. The above
measurementwould be madeat the stackassuminga dilutionfactorof

l 1,000 from the stack to the facilityboundary. Releasesof thislevelcould be causedby failureof the finalHEPA filters.

Z. Failureof both incomingelectricalpowersuppliesand the emergency

diesel generatorcan not be started, or loss of the main power

m switchgear,and it is apparentthat the ventilationsystemwlll be
inoperablefor an extendedperiodof time.

3. Overflowof sanitarylagoondikes.

l 4. Rumorsof the possiblegatheringof militantdemonstrators.

I .Licensee Actions

i 1. Promptly notify Corporate Managementwho wtll promptly notify NRCRegion IIl and/or Headquarters, and state and/or local authorities
of alert status and reason for alert as soon as discovered.

l (Appendix A of AttachmentI)

l Z. Augumentresourcesand activateonslteoperationalsupportemergency
facilitiesand equipment. Bringkey emergencypersonnelto standby

i status.

I
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3. Assess and respond.

I 4. Dtspatch onsite monitoring teams and associated communications.

i 5. Provide periodic plant status updates to offstte authorities.
6. Provtde periodic meteorological assessmentsto offsite authorities

i and, tf any releases are occurring, does estimates for actualreleases.

l 7. Escalate to a mre severe class, tf appropriate.

I or

I 8. Close out or recommend reduction in emergency class by verbalsummary to NRC and other offsJte authorities followed by written

i _ summary within 8 hours.

I
!
I
I
I
I
I
I
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Site A_ea
3.2.3 Emerqency

I Events are in process or have occurred which tnvolve actual or likely majorfailures of plant functions needed for protection of the public, Offstte

releases are not expected to exceed EPAProtective Action Guideline exposure

levels except near site boundary.

l The following conditions will fall into this category:

I 1. A continuing release of radioactive materials to unrestricted areaswhich the average concentration over a 24 hour period would exceed

500 times the limits specifiedfor such materialsin AppendixB,

l Table II of 10 CFR Part 20. The abovemeasurementwould be made at
the stackassuminga dilutionfactorof 1,000from the stackto the

I facilityboundary. Continuingreleases of this level could be
caused by failureof final HEPA filterswith the continuousstack

monitoralarm systemmalfunctioningfor severaldays without themalfunctionbeing detectedby healthphysicspersonneland without

thechangeindeltapressureacrossthefiltersbeingdetectedby the

I utility operators.

I 2. Complete loss of electrical power and it becomesobvious that thesecurity battery backup power will run down before normal or

l emergencygeneratorpower is available.

3. Breach of sanitary lagoon dikes because of events such as

I earthquakesor flooding.

I 4. A gathering of demonstrators or any other threat with a potential foran attempt to occupyor sabotage the plant. This situation results

in direct notification of local law enforcement agencies and NRC

l securityby plant personnel.

I
I
I
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Licensee Actions

l I. Promptlynotify CorporateManagementwho wlll promptlynotify NRCRegion Ill and/or Headquarters,EPA, state and/or local offslte

authoritiesof site area emergencystatusand reasonfor emergency

I as soon as discovered. (Appendix A of Attachment I)

I 2. Augument resources by actlvatlng onstte emergency response
organi zat ton.

I 3. Assess and respond.

l 4. onsite and offslte teams and associated
Dispatch monitoring

communications.

5. Dedicate an individual for plant status updates to offsite

i authorities.

6. Make senior technicaland managementstaff availableonsite for

I consultationwith NRC and state on a periodicbasis.

7. Provldemeteorologicaland dose estimatesto offsiteauthoritiesfor

actual releases via a dedicated individualor automated data

transmission.

8. Provide release and dose projectionsbased on availableplant

I conditioninformationand foreseeable contingencies.

g. Escalate to general emergency class, if appropriate.

or

I -
i0. Close out or recommendreductionin emergencyclass by briefingNRC

Region III and/or Headquarters,EPA, state and/or local offsite
,: authoritiesfollowedby writtensummarywithin8 hours of closeout

or classreduction.

I .
!



L

I
I 3-7

m 3.2.4 @eneral Emerqenc..y

i Events are in process or have occurred which involve actual or imminentloss of confinement integrity. Releases can be reasonably expected to exceed
EPAProtective Action Guideline exposure levels offstte for more than the

I site area.
immediate

The following conditions will fall into this category:

1. The release of radioactive materials to unrestricted areas which the

I average concentration at the point of release over a 24 hour period

would exceed 5,000 times the limits specified for suchmaterials in

l AppendixB,Table IIof 10 CFR Part20. The abovecriteria
assumes a

dilution factor of 1,000 from the stack to the facility boundary.

l Releasesof this levelcouldbe causedby lossof containmentwalls,roof or final HEPA filters due to fire, explosion, tornado,

earChquake,planecrash,lightning,or sabotage.

i
2. Complete loss of electrical power and it becomesobvious that the

I loss is due to sabotage by a subversive group that may have the
intent to attempt a plant entry for theft or take over of the plant.

l 3. A confirmedcriticalityevent.

I Takeoverof plantby radicalgrouportheftof plutoniumby stealth.
4.

I Licensee Actions

m i. Pronptly informCorporateManagementwho will pro_tly notifyNRCRegion III and/or Headquarters,EPA, state and/or local offslte

authoritiesof generalemergencystatusand reasonfor emergencyas

I as notification of state/local).
soon discovered (Parallel
(Appendix A of Attachment I)

!
I
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2. Augment resources by activating onsite emergency responseorganization.

i 3. Assess and respond

4. Dispatch onsite and offsite monitoring teams and associated
communications.

l 5. Dedicate an individual for plant status updates to offslte

authorities.

I
6. Make senior technicaland managementstaff availableonsite for

I consultationwith NRC and Statepersonnelon a periodicbasis.

7. Providemeteorologicaland doseestimatesto offsiteauthoritiesforactual releases via a dedicated individualor automated data

, transmission.

i)
8. Provide release and dose project'_nsbased on availableplant

conditioninformationand foreseeablecontingencies.

i o.__r

9. Closeout or recommendreductionof emergencyclassby briefingNRC

Io Region Ill and/or Headquarters,EPA, State and/or Local offsite
authoritiesfollowedby writtensummarywithin8 hours of closeout

or class reduction.

!
I
I
I
!
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I 3.3 Ran{leOf Po.stulated Accidents

i The postulated events listed in section 3.2 range from those events whichindicate a potential degradation of safety in the unusual events classi-

fication to those events listed under the general emergency classification

loss of confinement of radioactive materials.which indicateactual

I The unusual events are considered most likely to occur and procedures forhandling these events are incorporated into the plant Health Physics proce-

I dures and standards.

The general emergencyclassification is considered extremely unlikely to

I occur and proceduresfor the postulatedeventsare presentedin the attached
EmergencyManual.

I
I
i
I
I
I
I

!
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J 8.0 RECORDSAND REPORTS

I 8.I Records:of Incidents

I A record of radiologicalcontingencies described in section 3 of this
Radiological Contingency Plan as "Unusual Event," "Alert," "Site Area

i Emergency," and "General Emergency" will be made by the Health Physics Jpersonnel. A copy of the report will be provided to the StandbyManager, I
the Corporate Medical Director and the Director of the CorporateEmergency

Control Organization. The original will be maintained in the health

physics file until after the license is terminated. The only exceptions

I are that the records made by Security Personnel concerning security
contingencies will be maintained in the security file, and the "unusual

event" reports will not be sent to the Corporate Medical Director or the IIDirector of the CorporateEmergencyControl Organization.

I The reports shall consist of a descriptionof the contingency;the date;

time and cause of the contingency;correctiveaction taken to terminatethe

I emergency; the action taken or planned to prevent a reocurrence of the

event; the signatureof the person who prepared the report; the date, time

and who notified of the and the distributionprovided for the
was event;

writtenreport.

I 8.2 Recordsof PreparednessAssurance

I The following records are maintained to confirm the maintenance of

preparedness to respond to radiologicalcontingencies. Attendance sheets

I with the signatures of those who attend training sessions are maintained

with the trainingrecords.

I
i. Records of the new-hire and annual retraining on the radiological

I contingency plan and emergency procedures will be maintained in the
healthphysicsfile.

I
l
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l 2. Records of quarterly criticality evacuation training and drillsconducted by health physics personnel and quarterly fire brigade

training and drills conducted by the Facility Fire Marshall are

I maintainedin the healthphysicsfile. Recordsof quarterlysecurity

trainingand drillsconductedby the StandbyManagerare maintainedin

l the securityfiles.

I 3. Inspection,inventoryand locationrecordsof fire extinguishersandemergencylights made by utilitypersonnel are maintained in the

Maintenanceand UtilityFile. Inventoryand locationrecordsof the

l emergencybuildingequipmentand supplies(listedin attachedEmergency
Manual)made by healthphysicspersonnelare maintainedin the health

I physicsfile.

l 4. Maintenance,Surveillance,and testingrecords on emergencyequipmentare maintainedon record sheets showing the routines performedby

Security,Health Physics, and Utility Personnel. The listingbelow

' shows who performsthe routinesand the on
maintains records various

en_rgencyequipment.

I UtilityPersonnel HealthPhysicsPersonnel SecurityPersonnel

i EmergencyVehicles CriticalityAlarmSystem IntrusionAlarmsEmergencyGenerators ExhaustStackAlarm SNM Detectors

VentilationEquipment Room Air SampleAlarms Metal Detectors

l Fire Alarms EmergencyBldg.Equip. ExplosivesDetectors
EmergencyLights CommunicationEquip.

l 5. Recordsof agreementswith outsidesupportorganizations(Localpolice

l and Fire Departments)are maintainedon file by the StandbyManager.

6. Copies of revised _adiological contingency plans and emergency

l procedureswill be provided to offsite agencies affected by the
change(s). A record distributionof plans and procedureswill be

l maintained. Revisionsto the plan and procedureswill be coveredbydocumentedtrainingsessionsfor all facilitypersonnelaffectedby the

l change(s).

m
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I 8-3

I 8.3 Reportin_Arrangements

I Radiological contingencies described in Section 3 of this Radiological
" "Si " "Contingency Plan as "Alert, te Area EMergency, and GeneralEmergency"

I will result in notification of the Corporate Medical Director and the
Director of the Corporate Emergency Control Organizationby the Cimarron

i Standby Manager. Corporate Management will notify the U.S. NuclearRegulatory Commission, U.S. Environmental Protection Agency, and American

Nuclear Insurers and state agencies when appropriate. The only exception

I to this is the reporting of serious physical security events which are

reported directly to NRC as well as corporatemanagement by the Cimarron

I StandbyManager.

I Notificationof the public on (1) the occurrenceof an emergencycondition,
(2) its effect on the health and safety of operatingpersonnel,the public

I and the environment,(3) progresson its control, and (4) recoveryfrom theemergency condition will be made by the Corporate Communications/Public

InformationDepartment at the direction of the Director of the Corporate

EmergencyControl Organization.
i

!
,!
!
!
!
!
!
!
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I 1 DArE April I, !987 NO KM-NC-10-83
_D_OC_DU _ Revision 3

SUBJECT PLUTONIUM PLANT LSA WASTE

I S£_UOYAHFUELSCORPORATION DRUM COUNTER

I CIMARRON FACILITY PAGE 1 OF 5

I PURPOSE: To provide a conservative estimate of contaminationlevels in combustible LSA waste, concrete, and sand

L3 that cannot be easily surveyed with alpha detection

I instrumentation.
I. Equipment Used

I A. Ludlum Model 2500 Scaler Ratemeter.
B. Two - 5 inch photomultiplier tubes.
C. Plastic scintillator - 5 inches in diameter and 36

I inches long.D. Drum turn table.

E. Lead lined pit.

I
II. Equipment Settings

I A. Ludlum Model 2500

i. High voltage _ 8.2 _ 2100 volts.

I 2. Window - in - 0.30.i 3. Threshold - 0.90.
4. Energy Multiplier - i00 KEV.
5. Timer - clock - 4.9 minutes - I0 revolutions of

I drum for each count.

I IiI. Sources Used

A. 0.I mCi Cs 137 Source #1597 G. R.

I B. 1 mCi Ra 226 Source # None.C. 0.4688g Pu Standard (FFTF pellet encased in brass).

D. 245 cpm 2pi Pu 239 Source #P-1819 to document 95% confi-
dence level of Hewlett-Packard Model #5560A automatic

I sample counter.E. Source #P-1959, P-5983, P-5565, P-1819, P-3029, and 6896

to document Hewlett-Packard automatic sample counter

I effeciency from 3 dpm to 1,866,000 dpm.F. -_ 2,000,000,000 dpm collected on _ 4,000 air sample

filters and counted with Hewlett-Packard automatic sample

i counter. These air samples were placed in packages ofi00 or 50 samples and sealed in plastic using the bag
sealer.

I
I
!



._U_£:T PLUTONIUM PLANT LSA WASTE DRUM COU_TER NO. KM-NC-10-83,P,e
PAGE 2 OF 5

I DAT£ April i, 1987

I IV. Counter Response

H.V. - 8.20 window in - 0.10 E.M. - I00 KEV count time

I 1.0 minute.

73.2 NCi/g in 125 Ibs. standard drum.

I H.V. - 8,20 W- 0.I E.M. - I00 KEV Count Time 1.0 _'_!n.

I Bkg. 73.2 NCi/g in RatioThreshold CP.____! !25 Lbs. std. drum Net counts/bkg.

0.i0 150997 196956

I 0.20 60043 802540.30 42880 54403

0.40 30387 33047

I 0.50 10181 151890.60 6816 11280

0.70 4821 8979 1.86

i 0.80 3489 7095 2.03
0.90 2598 5433 2.09

1.00 1845 4333 2.34

I.i0 1400 3315 2.37

I 1.20 iii0 2413 2.171.30 1140 1846 1.62
i

1.40 881 1437

I 1.50 722 11251.60 644 857

1.70 630 801

I 1.80 514 674
1.90 554 587

2.00 480 558

2._0 446 556

I 2.20 453 4852.30 411 478

2.40 398 468

l 2.50 400 433
From this data a threshold setting of 0.90 and a window

setting of 0.30 was selected.

I
!
!
!
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5_J_:T PLUTONIUM PLANT LSA WASTE DRUM COUNTER NO. KM-NC-10-83,Rev.

PAGE 30_ 5

I DATE April 1 1987

f

I V. Detector Linearity

H.V. - 8.20 window in - 0.30 threshold 0.90 Energy

I Multiplier - I00 KEV.

0.488g Pu standard - FFTF pellet encased in brass :,_ace@ in

I "_, 2" thick 9 inch long lead columniator. See Figure #!.

I VI. Construction of Dummy Loads of Combustible Waste
A. Assume uniform distribution of radioactive material in

each waste drum. To simulate this with our standards

I each drum divided into six load #2.
was zones. See Figure

B. Four dummy loads were constructed using plastic, pvc pipe,

I cardboard, tape, and wipes to fill in between these loadzones with a net weight of 75 Ibs., 125 ibs., 175 Ibs.,
and 225 Ibs. Each of these drums was then loaded from

I <_ 2 NCi/g of waste to :_ 90 NCi/g of waste and cali-bration curves plotted. See Figures #3, #4, #5, and #6.

C. To document response from a point source in zone A, B,

I and C the 125 Ibs. standard was loaded with'_ 20 NCi/g
of waste. Source.#42 and #43 were used containing

238,575,384 dpm alpha.

I Zone A - center of drum - 9,459 net counts
Zone B - center of drum - 18,094 net counts

i Zone C - center of drum - 19,750 net counts
D. After considering this data all combustible drums of waste

will be packaged to a minimum of 75 ibs. and a maximum of

I 225 Ibs. To ensure that the value assigned to each drumis in fact less than 73.2 NCi/g we will use the most re-
strictive calibration factor which was obtained from the

I 75 ibs. standard drum. Each successive calibration willbe done with 75 ibs. standard only.

I K_ VII. Construction of Dummy Loads for Sand and Concrete
A. Assume uniform distribution of radioactive material in

each waste drum. To simulate this with our standards

I each drum was divided into three load zones.

!
!

!
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_+GE 4 o; 5

i O,r£ April I, 1987

I = _',_oduz_y !_.ads were constructed using washed sand for
"'3 o:_e and 1 I/'2 inch rock for the other with 4" PVC pipe in

%he center, along outer wall, a:_d half way in between :o

I place standard packs in.

C. After considering this data all concrete and sand drums

i- will be pacI:aged to less than 600 ibs. To en_ure that
the value assigned to each drum is in fact less than 73.2

NCi/g we will use the most restrictive calibration factor

i which w_s obtained from the sand standard. Since our topend standard was only 54.42 NCi/g we will repackage any

drum indicating greater then 54.42 NCi/g.

i R3 D. Since the difference in backgrounds between sand and
gravel were_ 2000 counts per 4.9 minutes and this will

vary with origin of material we will assign 5 NCi/g to

I all drums that count I0 NCi/g or less.

VIII. Instructions for Packaging LSA Waste

I A. KM-NC-10-82.

B. All packaged trash will be sorted with an Eberline E-500B

I with window GM tube• All packages with 0.3 mr/hr
an open

or greater will be handled as TRU waste• All packages
less then 0.3 mr/hr will be handled as LSA waste.

C. To prevent shielding problems, metal and combustible waste

must be separated• All metal will be surveyed with an

alpha survey meter and all combustible will be counted in

i the LSA drum counter.

D. To prevent shielding problems concrete and sand may not

I be mixed with metal.

IX. Instruction for Use of LSA Waste Drum Counter

i A. Each day that the LSA waste drum counter is to be used:

i. The drum turn table must be timed to ensure it making

i I0 complete revolutions in 4.9
minutes.

2. Five source counts must be taken using the 73.2 NCi/g

I - 75 Ibs. standard to verify the count system _soperating properly and within a 95% confidence level
twice daily.

I
!
!
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SJ_ECT PLUTONIUM PLANT LSA WASTE DRUM COUNTER _o KM-NC-10-83,Re%

PAGE 5 OF 5

I DATE April I. 1987
............................................................................ __ ..i i , j_ rlrl ,i

i R3 3. Three 4.9 minute background counts with a 0.0 NCI/g- 75 ibs. standard or sand standard on turn table

I and the turn table rotating will be taken and aver-aged. This background will be used for all drums
counted that day.

I 4. Pu Plant waste drum counter count sheet will be usedto record all drum counts. See Figure #8 or 9.

I 5. Net counts times calibration factor will be equal toNCi/g of waste. This will be multiplied by actual
grams of waste in drum and converted to total g Pu.

I 6. At the first of each month CHI 2
a new control chart

will be made.

I 7. After repair and at least yearly, a calibration toobtain a new calibration factor for this counter
shall be required.

I 8. All drums Will be counted before being compacted and
the net counts above background will be added to ar-
rive at a value for the compacted drum. See attached

I sheet Figure #10.

I

i
I

I
I

I
I

I
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I _ DATE Aprll 17, 1984 NO KM-NP-10-89
g

F._ PROCEDURE J
......... : SUBJECTPu-PLANT NDA COUNTING OF

I TRU WASTESEQUOYAI'IFUELS COR2OKATZON
RADI_ION HEALTHANDSAFETY

I ClMARRON FACILITY PAGE1 OF 6
PURPOSEz" Outline a proven method for handling and counting line

generated waste in a safe and efficient manner.

I RESPONSIBILITYI ACTION!i,

I Facility Manager and/or i. Administratively responsible forHis Designated Alternate(s) the practice of procedure
conditions.

i 2. Approve changes in procedure.

Health Physics 1. Perform required surveys.

I 2. Inspect packages for defects.3. Suggest improvements in procedures.
4. Maintain records of packages, NDA

count results, MBA ledgers, and

I CHI 2 results. :
5. Perform at least a monthly audit

of NDA records, count procedures

I used, and vault physical inventory" to insure correct counting and

packaging of TRU waste.

I
Decon Supervisors i. Follow procedure conditions.

i 2. Keep Health Physcis informed ofunusual requirements.
3. Ensure proper packaging of waste.
4. Ensure that count procedures are

I strictly followed.5. Train NDA counter operators.
6. Initiate procedural changes.

I Individual Employees I. Observe procedure conditions.

I NDA Counter Operators I. Strictly
follow procedure

conditions.

• 2. Suggest improvements in procedures.

I 3. Maintain records of packagescounted.
4. Inform decon supervisors and

I Health Physics of any problems.

I

I

I



I SUUJEC7 Pu-PLANT NDA COUNTING OF TRU WASTE NO. KM:_P-10-89

DA_ Apr_1 _?, 1984

i iir i_111i ii i] ii ,i i i ii ii iiiiii i [ iii " -- I IIIIIII ii _ ii ii rill iil,l_llW I IIII

I. SAFETY AND NUCLEAR SAFETY

I i i II [ urJiti 11 . r -_ ii iii i HI _-- JA. Observe all SOL(Safe Operating Limits) signs in area.

I i. One uncounted package per shelf on transer carts.
2. Two uncounted packages per cart.

i 3. Maximum of ten uncounted packages in room (except
any

vault).

I 4. Two foot spacing, center to center, is to bemaintained if packages are placed on the floor.

i 6. All packages _ I00 MR/hr shall be counted first andmoved to the vault as quickly as possible, to avoid
unnecessary personnel exposure.

I 7. The Cs 137 sources will be stored in a lead shieldwhen in the count room and not bei_g used to
determine package density, to minimize personnel

I exposure.
8. At the end of each work day all counted packages, Pu

check sources, Pu standard sources, and Cs x;z

I sources will be returned to the vault for proper
storage.

I II. EQUIPMENT (Attachment #i)
A. Ludlum 2500 Scaler Rate Meter.

I i. Settings.

a. High voltage - adjusted to peak Cs 137 source

I at_ 662 KEV.

b. Cs Threshold - 5.8

c. Pu Threshold - 3.2

. d. Window - 1.3
e. Energy Multiplier - I00 KEV

I f. Count Time - 0.5 minutes

B. 2" x 2" NaI detector.

I
I
I
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P^_ 3 _ 6

I ' _TE April 17, 1984
,,_ _ ........ ,,__ , ,,, , ,, , ,. r,,.. ,,,,,.,, _ ,H,, ill i I,L 11 il,l --- ir _ i _-- _ ...............

C. Five - FFTF mixed fuel powder standards assayed and

' verified by ERDA.

D. Two - FFTF mixed oxide fuel powder check sources assayed

i and verified by ERDA.

E. 100_Ci Cs 137 source.

i F. One - adjustable package stand.

G. One - Cs 137 source stand.

I III. EQUIPMENT CHECKS

i A. Calibration,
1. Will be done in accordance with procedure KM-NP-15-48

(Sources #2,|7,and #ii will not be used).

! .
2. Will be performedz

I a. At least yearly.

b. After any equipment failure in the system.

I c. When daily checks will not maintain a 95%
confidence level.

i "B. A CHI 2 control sheet will be made monthly using the
1.934g Pu and 9.68ig Pu check sources that are stored in
the vault to establish a 95% confidence level.

i C. Twice daily when the NDA count system is in use a check
will be run using the 1.934g and 9.681g Pu check

i sources. Five counts will be taken with each source andthe results will be plotted on the monthly control sheets.

D. If the counts taken do not fall within the limits on the

i control charts, no packages be counted and Decon
may

Supervisor must be notified.

I IV. PACKAGES

A. All packages shall be double bagged, except for non-line

i trash, and must meet proper _onfiguration standards.
I. Maximum length - 16 inches.

I 2. Maximum surface area - 12 inches x 12 inches
square

to insure corners are in count window.

I
I i ,



I SUBJECT Pu-PLANT NDA COUNTING OF TRU WASTE NO. KM-NP-10-89
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I p^_ April 17, 1984
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i B. All paakages must have a Pu ID card(KM-3007-A) and be
filled out before NDA counting. (Attachment #2).

i. Date.

I 2. Job No. - (Room No. and Box No.).

i 3. Material Type.
4. MBA No.

i 5. Originator.

6. H. P. Release.

I a. MR/hr with E-500-B open window.

i b. DPM smearable. 8

C. H. P. signature.

I V. COUNTING WASTE

A. At the start of each day a Pu and Cs background and a
Cs 137 source count will be run. (Attachment #3)I
i. Ludlum 2500.

J a. Take I0, 0.5 minute counts on Pu threshold(3.2)
with nothing on the stand. Average the counts
for Pu background.

I b. Change threshold to 5.8 and take I0, 0.5 minute
counts and average them for the Cs background.

i Place the Cs 137 source in the center of rearstand and take 10 counts and average them for the
Cs 137 source count. Subtract the Cs background
from the CS 137 source count to get the

I Cs137i °
c. Record all counts and average on the daily

background check sheet.

I B. Record all pertinent data on Pu Scrap Counting Worksheet
(KM-4949). (Attachment #4).

I i. Date.

i 2. Operator signature.

I

I



m SUBJECT Pu-PLANT NDA COUNTING OF TRU WASTE NO KM-NP-10-89

• PAGE _[i 17 1984' DA_ P '

I .................................. ,, , , , ,, , _ iIll

3. PU background.

I 4. Cs137I o

I 5. Series No.
6. Item No. - Pu ID Card No.

I 7. MR/hr.

8. Calibration factor.

I 9. Type of material.

I i0. Room the package is from.
11. Box the package is from.

I C. Place package on package stand at proper elevation so asto be centered with detector.

I i. Take two counts on the Pu threshold(3.2) and recordon the worksheet. Subtract the Pu background from
each gross count to get the net count. Add the two
net counts and divide by two to get the #1 average

I net count.

2. Change threshold to Cs channel(_ _). Take two counts

I to get Cs background. Place Cs _ source in centerof rear stand and take two counts. Subtract the
background from each gross count to get net count.

t_ Add the two net counts and divide by two to get theaverage net count. Divide the average net count by
the Cs 137 Io to get the Ti factor of Cs 137 I
fraction. Match this fraction with the one on Pu

correction factor sheet to get the Pu correctionfactor. (Attachment #5).

I 3. Mutiply the #i average net Pu counts times thecalibration factor then divide by the correction
factor to get the g Pu for side #i.

I 4. Turn the package 180 ° degrees and repeat steps 1-3
to get the g Pu for side #2.

I 5. Add #i g Pu and #2 g Pu and divide by two to get theaverage g Pu.

I ' a. For all packages meeting proper dimensions(Section IV, paragraph A) multiply average g Pu
by 1 to get total g Pu for package.

I
I
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I ' DA_ r
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b. If cylinder calibration is used multiply average

I g Pu by the length in feet to get total g Pu.

c. If a plane surface calibration is used multiply

I average g Pu by number of square feet to gettotal g Pu.

I 6. After the package is counted the total g Pu is alsorecorded on the Pu ID card along with the initials of
the NDA counter personnel. (Attachment #2).

I 7. At the end of the shift, the NDA counter personnelshould go to the vault and obtain from the vault
custodian the location of each package counted that

I day, by drum No., and record this on _ne bottom ofthe corresponding Pu Scrap Counting Worksheet
(Attachment #4). This way the worksheets can be put
in the appropriate file in the H. P. office.

I .8. If a package is counted at > 9.680-g Pu, it is to be
sent back and bagged into the same box it was taken

I out of to be split up so as to be < 9.680 g Pu.
9. If a counted package does not exceed the minimum

detectable limit, it will be assigned a value of 1/2

I the minimum detectable limit.

I
I
1
I
I
I
I
I
I
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ATTACI_dENT#1

N.D.A.-I

PACKAGESET-UP

I L,. 26" _1_ I0" _

_"_'°°_" °'°' "_°°"°""j' I c,._oo,o,
.m • e

L,..,q:D_,¢_,or_. = ! / " I

i

/ 4 Leod 5hieldingJ J 12t_"

is I ' iJ "5_;' eJ, • . ,

_J IAdjust Height to Center "Pockoge"

m i Ill Ill n I

Cs.THRESHOLD Pu. THRESHOLD
WINDOW WINDOW

_J HIGH VOLTAGE

!

CALIBRATION FACTOR
MINIMUM DETECTABLE LEVEl.

ASSIGN TO ALL PACKAGES LESS THAN
• OR EQUA L T0 G.Pu.

I MAXIMUM VALUE THAT CAN BE COUNTED G. Pu.

I
- I., ,

I
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I ATTACHMENT #4

I?.USCRAPCOUNTINGWORKSHEETK,,,.,,,,,,
;', , ,I ..... i............... _, , ,,, ,.., ', 'L_ ', , ,', ,, , ' _.......

PKGD/O,5 MIN. I ltf.RIKI NO.

I

_OPI[_ATOW I 0 C s 13'7 i ffl[M NO.
t

M llt_'MR

CaliDration Factor (GPu/0.5 Min. Ct.)

mTYP[ PLAIY|C. AND IIOJi N[MC)VIrI_ IrllIOM

owr MATI[N'i*A L |pppr Ir_ANG[. rrc..)

i1Itr'yLIND|N St.tAPE.. LENC_Tkl I IV PLAN[ S,t',iAIIIIr_ LIrNQ'IrH
I

! ,', i ,no,,.x ,r,c,,,,_W,=,,.,..= _,F,
II ' , ,' , . "" ..... ........... ' r.... , ', .... , , ,, , , , ,,, ,

0DEGREES / _(_ _DEGREES
BACKGROUND GROSS NEI" BACKGROUND GROSS NET

° i
li ,

¢' Average Net Average Net

I _ Averaoe Net Average Net_o =(T,) ,I, =G,)

C'_rrechon Factor = . Correct,on Factor =

I , ,, , r, ,, ,,, T ......, ,,

iii i i I1_ I iIIii _
i

0 DEGREES 90 DEGREES

B/_CKGROUND GROSS NET BACKGROUND I GROSS , NETl i

_ ,
° I i

# 1 Average Net # 2 Average Net
=

I Q" _ 1 Ava Net x Calit:) Factor = (#1 GPu) # 2 Av9 Net x Calib Factor = (#2 GPu)
- " Co-_re_;'_nFac"_or Cor'_'ectlon Factor

#1 GPu * #2 GPu =
2 Avg. GPu

I ........

Avg. GPu b GPu in PacKage

I Package: b = 1Cylinder: b = # of Ft.

Plane: b = # of Sq. Ft.

I 24 x 24 x 12 Filter: b = 1

I
I

|
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I Pu WASTE COUNTING(LUDLUM 25 & 2x2 NaI)

i Pu Correcnion Factor for Self Absorption & Package Density
"(Pu Corrected Counts) = Pu Counts

Correction Faction

!
u 137 U ..........CsiL37 _orrection_U _--- Cs137 us

faction Factor Fractio n Factor Fraction Factoz 0. Fraction F4cnor

.05 .21 .29 .52 .53 .72 .77 .87

I .06 .23 .30 .53 .54 .73 .78 .88

i .07 .26 .31 .54 .55 .73 .79 .88
•08 .27 •32 .55 .56 .74 ,80 .89

I .09 .29 .33 .56 .57 .75 ,81 .90

•I0 .30 .34 .57 .58 .75 .82 .90

I .ii .31 .35 .58 .59 .76 . .83 .91"4

•12 .33 •36 .59 .60 .77 .84 .91

| -.
.13 .35 .37 .59 •61 .77 .85 .92

Im .14 .36 .38 .60 .62 .78 .86 .92

.15 .37 .39 .61 .63 .79 ,87 .93

.16 .39 .40 .62 .64 .79 .88 .93

m

.17 .40 •41 .63 .65 .80 .89 .94
Ed

I .18 .41 .42 .64 .66 .81 .90 .95

I .19 .42 •43 .64 .67 •81 .91 .95
•20 .43 .44 •65 •68 •82 •92 .96

! .• 21 .44 .45 .66 .69 .82 ,93 .96

.22 .45 .46 .67 .70 .83 .94 .97

I .23 .47 .47 .67 .71 .84 .95 .97

I .24 .48 .48 .68 .72 .84 .96 .98
.25 .49 .49 .69 .73 .85 .97 .98

I .50 .70 .74 .85 .98 .99
.26 e49

•27 .51 .51 .70 .75 .86 .99 .99

I .28 .52 .52 .71 .76 .87 1.00 1.00

NOTE: For all Cs 137 Fractions less than 0.5 use .21 as Pu Correcticm Factor.

| ---- .
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After actions to(l) terminate the emergency cause, ( )

i. . rescue personnel, and (3) secure the immediate areaaround the accident site have been accomplished, a more
thorough damage assessment is .to be iade. A careful
evaluation of remaining nazar=s is to be conducted.

I Mechanical hazards may remain from spilled chemicals andsolvents, downed electrical wires, broken gas pipes, i
water pipes, and debris. Radiological hazards may also

I be present in the form of radioactive material possiblycontaminating a large area down wind of the accident site.

I 10. Z Area ConTrol .
In the event radioactive contamination spread is likely,
the Health Physics survey team which made the preliminary

I " survey for re-entry and rescue purposes is to be assigned"to demarca • an exclusion area for the protection of the

f" general public. Within the exclusion area a "hot line"

! contamination control point is to be established near
the perimeter of _h e contami nation .rpread_are.a" The
exclusion area boundr7 is to oe no _ess than _u yar_s
from the contamination area. A path, such as a roadway,

I will be the only connection between the.ex,clusion_areaand the "hot line". Ideally r.he 'hot l_ne snoul_ oe
upwind and up hill from the scene of the accident.

I Usually an 8 point radial survey is made, depending upon
the situation. Per plotting purposes the following

i recordings are to be made:a. Reference point, direction from reference
and distance from reference, i1

U be Distance of instrument detector from t
emitter, intensity, and time of measurement. I

I c. Type of radiation detected, Ca, s, 7); byswipe or direct.

' d. "Hot spot" location. I

I
: (--'.

I

I
_....... .

I
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I Air samples are to be taken near
and downwind Of the

exclusion area boundzy. The exclusion area boundr7
will be established and maintained by field measurements

I to include:
&. All areas _ 1 MPC (See Section 7.1.5.2).

I b. All contaminated areas "S SO0 d/m f_xed/60 c_ 2and/or "_" 100 d/m smearable/lO0 cm_. If the
uranium plant only is involved, all contaminated

, areas _" 1320 d/n fixed/60 cruz and/or_ la0 d/m
i smearable/100 cm_.

c. All areas > 0.S totem/hr.

! .R1 h_ake a map ot _e exclude area boundr7 and a copy to the Civil "
police who will patrol outside the exclusion area

perimeter if the need is established by the Emergent 7

i " Director.
j/

m _ All personnel authorized to enter the hazard area are to
i , ' " d e, ,,o so by using the established path to the hot line . At the

"hot line" two(2) personnel are assigned the duty of monitors.
They will issue anti-C clothing, protective equipment

m and dosimeters to those enterin L and monitor those who
m are leaving, and collect their anti-C clothing and equip-

ment. The monitors will maintain a log of all who enter
and exit. They will also record the personal dosimeter

i readings.

If safe to use, the Emergency Building will.be the control

i center and may also be the "hot line" location. Ifunsafe to use, an alternate location will be established.

i 10.3 Decontamination
Several monitors will need to be assigned for a thorough

i survey of the affected areas during decontam/nation.Alpha cannot be detected if the surfaces to be measured
are wet. If plutonium is the contaminant, gamma can be
detected by suitable instruments.

i Airborne contaminants may be reduced by using water as a

. fixative but must be exercised not to cause

I( run-off o; gent care

contaminated liquids.

!
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Earth moving and handling equipment may be needed

to drum contaminated soil and debris for subsequent

I proper burial.

Hard surface decontamination is accomplished by

I using various cleaning methods such as vacuum,water, detergents, steam, solvents, acids and abra-

sion. Temporary fixation may be accomplished by

I using tape or plastic patches, oiling, or painting.
10.4 Release Limits

I Personnel performing decontamination work and moni-toring may cross the "hot-line" if they desire
to leave the contamination area but do not desire

i to exit exclusion area; when monitoring shows less
than:

a. 500 d/m/60 cm 2 fixed alpha and/or i00 d/m

smearable alpha,

I b. 2 mrad./hr beta and gamma.

Personnel and their equipment may only exit the

I_ area monitoring shows:
exclusion when

2
a. _20 d/m/100 cm , smearable alpha

I b.<100 d/m/100 fixed alpha,
cm 2

c._0.2 mrad/hr from fixed beta and gamma

I isotopes.
It will be the duty of the "hot-line" monitors

to ascertain from the individuals exiting the con-

I tamination if also desire leave
area they to the

exclusion area. They will monitor accordingly
and record the persons location ("in" or "out")

I of the exclusion area. They will maintain a logof who is in the contamination area.

I 10.5 Outside Help
In the event of contamination spread beyond Kerr-

McGee property, the NRC is to be promptly notified.

I This agency can supply any and all help, ifneeded including manpower and equipment. This
help could

!
I
I
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