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A
APPLICATION FOR AEC LICENSE TO
RECEIVE, FOSSESS, USE AND TRANSFER
SPECIAL NUCLEAR MATERIAL / -—
Pursuant to Code of Federal Regulations,
Title 10 - Atomic Energy, Fart 70 -
Special Muclear Material

u

T0: United States Atomic Energy Oonnduion
Weshington 25, D.C.
Attn: Division of lLicensing and Regulations

Note: Item numbers and principal terminology agrees directly with
. pertinent item numbers of paragraph 70.22 of the subject
Federal FRegylations.

<)

(1) Description of Applicant:

Name Coors Forcelain Compeany

Address 600 Ninth Street
Golden, Colorado

Incorporated in the State of Coloredo

Principal Office is 600 Ninth Street, Golden, Colore

aamnggxonnuﬁvz
President
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Executive Vice President:
William K. Ccors
¢/o Adolph Coors Compeny :
00 loreado / R e
— g

Becretary: iII III 1

Assistant Becretary:
Morris B. Hecox

Treasurer: Adolph Coors, Jr.
¢/o Adolph Coors Company

Goldenl Ooiorado

There is no control or ownership exercised over Coore Porcelain

Company by sany alien, foreign corporstion, or foreign govermment.

(2) The genersl activity, for which epecial nuclear material will be

requested is the development and menufacture of reactor fuel in

various forms &nd configurations.

This applicetion is made for licensing of this facility on & capability -

basis rather than for & particular activity.

For the purpose of clarification, one type of activity, to which the

contemplsted license would apply, wey be the manufecture of fuel rods



for use in the Special Power Excursion Reactor Test (SPERT) facility,
which is operated for the Commission by Phillips Petroleum Compeny.
A proposal for this work is presently being submitted by Cocrs

Porcelain Company to Phillips Petroleum Cowmpany .

The place at which all contemplated activity will be performed, to

the extent that the handling of special nuclear material is directly
involved (See Note 2), is the Energy Products Livision, located in the

Fuel Element Building (SS Station CPC), et the firm's principal address.

The exact physical location of the Fuel Element Building (et Tth and
Foré Streete in Golden, Colorado) is clarified by the following
engineering drewings which are included in License Application

Supplement No. 1, which ie submitted with thi> applicetion:

Coors Porcelain Compeny Drawing No. 45-0022-23
Adolph Coors Company Drawing No. 44-0039-7
Adolph Coors Company Drawing No. bL-0039-34

Note 2: It is possible that unfueled mechanical parts of fuel element
aseemblies (such as vessels, brackets, etc.) may be partly or

completely fabricated in locations other than the one described

in thie application, vhen such manufacturing stepe can be completed

prior to contact with epecial nuclear material.
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(3) The period of time for which the license is requested begins immediately

and extends until December 31, 1969.

() The name, amount, and specifications of the special nuclear material

which Coore Porcelain Company proposes to use are as follows:

i

Name ~Contained U-235 /

Amount - The total quantity of contained U-235 on the property at

&
any one time will not exceed 1,000 kilograms (contained n
in U0, end U30g).
Specifications - The material may be mixed with & 95% ThO,-5% UO, 74

- combination or may be processed as UOp alone. .

The chemical form will be U0, and/or U30g in one or more

of the following physical forms during processing:

Powder

Slurry

Mixed with organic wax or binder
Pressed into pellets

Oalcined

Sintered in hydrogen atmosphere
Grinding sludge

(54) The estimated date op which Coors Porcelain Company desires to receive

the first shipment of special nuclear material ie (on or befcre)

January 2, 196k.



Subsequent receipts of special nuclear materisl, for the uses

presently anticipated, are estimated to occur within the calendar
years of 1964, 1965, 1966, 1967 and 1968.

(511) A echedule, b, sears, showing estimated consumption and operating

losses of special nuclear neternl can not be projected beyond
)96k, except to suggest that the example used for 196k is generally

typical of & part of the work enticipated for this facility.

Again referring the the Special Power Excursion Reector Test

(SPERT) facility, it is estimated that 200 to 500 kilograms of
contained U-235 will be consmed(l) during the calendar year 1¢ok,

OO
and that operating losses are not estimated not to exceed 5 kilo-

grame of conteined U-235 during the same period.

(1) The terms "consumed” or "consumption" include the reduction in value
of material due to blending of different ec-ays of special nuclear
material, or other alternation of the isotopic ratio, and the disposition
of material in euch manner that it cannot be economically recovered for

further use.



(5111)

(6)

An estimated echedule, by year:, for the transfer of specisl nuclear

material to the U. 8. Atomic Energy Commission end to other licensees

is subject to the sase considerations stated in the preceding

Paragraph (5ii).

In the event that the SPERT f‘ufl rod contract is awarded to Coors,
approximately 400,000 grams of contained U-235 will be transferired
to Phillips Petroleum Compeny by approximately November 15, 1964,

based upon an estimated final delivery date for SPERT fuel rods.

Supporting data for the above estimates consists of the following

specifications, which vere taken frow the Phillips R iroleum

Company Request For Quotation for Subcontrect No. C-255:

9000 rods at 36-inch active fuel length. f ol
grams of UG, / inch := 25 greme Lu
enrichment (U-235 = 2 to 5% U-235) b talN
———————— o X

The technical gqualifications of the principal Erergy Productse

Division staff members are as follows:

w4



B. L. MORNIN, DIVISION MANAGER
Mncuuo_n: B. 5. and M. 8. degrees in Ceramic /Engineering from
Missouri School of Mines.
gpecial 1. «ining: Criticali., Theory and Practice Course at the

Univereity of California, Berkeley.

Experience: Research Engineér and Production Superintendent at
Electric Auto Lite Company Spark Plug Division; Research Engineer
for Aluminum Compeny of Americea on manufacture of ceramic grade
alumina materials; introduced the dry press forming method to the
ceramic seal industry; 9 years at Coors Porcelain Company - 4 years

ae th_; Production Superintendent, formed Energy Products Division

in 1960.

KEN G. WASSON, DIVISION SUPERINIENDENT
Education: B 8. degree in Mechanical Engineering from the Universivy
of Wisconsin.
Special Treining: Specisl Weapons, U.S.A.F., Pilot, U.S.A.F., various
management and technical coursee, University of Colorado and U.S.A.F.
Experience: Design Engineer, Research Test Engineer, Caterpillar
Tractor Compeny; Special Weapons Accountable Officer, U.S.A.F.; Pilot
U.B.A.F.; Test Facilities Engineer, Sundstrand Turbo (Miseile

Application Work); Design Engineer, Production Supervisor, Production



8.perintendent, Coore FPorcelain Company . Developed and designed most
of the production equipment used to manufacture the fuel elements

used in the Tory II-C reactor core. /

C. E. NORDQUIST, SUPERVISOR

PRODUCT DEVELOPMENT, PROCESS CONTROL
Education: B. S. degree in pera.mic Engineering, University of
washington, M. B. A. degree in Management, University of Denver.
Experience: 3 years in the U.S. Air Force working on development of
ceramic meterials and processes for radar nose cones (Radomes ) to be
vsed in advanced vehicles (directed Air Force efforts in this area
for 1-1/? years); six (6) months in New Products Division of Coors
Porcelain Company, 2 years in production trouble shooting of alumina

materitls; with Energy Products Division since November 1962.

R. D. SMITH, HEALTH PHYSICIST
Education: B.A. degree (1950) in “heristry and Biology from the
Universiiy of Colorado.

Special Treining: Additional academic training inv nuclear radiation

physics, industriel toxicology, industrial ventilation and electronic
{nstrumentation. A two month training period with the Los A.emos

Scientific laborstories in radiation monitoring procedures, conducted
by the USAEC. Industriel Ventilation Conference, Michigan States

University.



Experience: 8-3/4 years in Health Physics as a Radiation Eagineer
with the Dow Chemical Company, Rocky Flats Plan;b. Areas of respons-
ibility included nuperviuoh of all Health Physice activities in
facilities processing urauium, plutonium end americium, as well as
conducting environmental site surveys. Team Captain of Radiological
Assistance Plan Brergency Moni;oriz»g Team while at Rocky Flats.

3 years with Coors Pui.elain Company in charge of health physice and
nuclear safety functions, assisting in design of the Coore Energy
Products facility and directing health physice functions during
Lavrence Radiation laboratory Subcontract 165 for the production

of beryllip-uranis fuel elements.

GEORGE BIDINGER, NUCLEAR PHYSICIST
Education: B. 8. (1957) and M. 8. (1958) in Phyeice from John
Carroll University, C eveland, Ohio.

Special Training: 20 week course in Dynamicc of Supervision.

Experience: 3-1/2 years at the Dow Chemical Company's Rocky Flate
Division in the Nuclear Safety Group. Functions were nuclear gafety
evaluations of processes and equipment in the storage, transportation,
processing and fabrication of highly enriched uranium and plutonium,
and critical mass surveys using transport (DSN) and diffusion theory
computation codee. 1 'year at the Coores Porcelain Company's Energy
Producte IMvision in charge of nuclear safety for the production of

beryllia-urania fuel elements for the Tory II-C reactor.




C. R. MGMULLEN, CHIEF CHEMIST

Education: B. Ed degree in Chemistry from Esstern Illinois State

College.

Special Training: 5 years training on the Linde Air Products Company

Chem and Met Program.

Experience: 3 years as Analyticel Chemist on the Manhattan Project
for linde Air Products Company in Tonawanda, New York. One year as
Analytical Chemist in the Schenectady Works Iaboratory, and three
yeare &as Research Chemist at the General Electric Hanford Works.
€ years for Fhillips Petroleum Company at the National Reactor Testing
Station as Research Chemist in the Chemical Development laboratory.
b years with Sundstrand Corporation, three years as Chief Chemist,
and one year a&s Supervisor of the Chemical and Metallurgical lab~-
oratories at the Denver Plant; 3-1/2 years at Energy Products Division.
FRANCIS S. DeROSE

ASSISTANT CHIEF CHEMIST
Education: B. 8. degree (1937) in Chemistry from Regis College,
Denver, Colorado. Graduate work in Chemistry and Chemical Engineering
at the University of Colcrado and Ohio State University.
Experience: Quality control studies at Remington Arms Ballistic
Laboretory; 3 yeare on Manhattan Project at University of Chicago,
Analytic Chemistry of' Isostopes; 9 years as Professional Chemist for

Dovw Chemical Company, including 5 yeers in charge of Rocky Flats




Plant Spectrographic laborstory; 3 years at Coors Porcelain

Company, Energy Products Division &s Director ?f Spectro-
Chemistry.
T. J. 1aROCCO, CHIEF INSPECTOR
ENERGY FRODUCTS DIVISION
Education: Petroleum Engineering degree from Colorado School of
Mines, 1947.
Special Training: U. S. Nevy Electronice School, and U. S. Navy

School for Encoding and Decoding Equipment.

Experience: 10 years as Design Engineer for Stearns-Roger Manu-
facturing Company, designing metal reduction, chemical and cement
plante. Supervised design and developw:nt of all wanual inspection
equipment used for Tory II-C reactor 2ore. Member of Coors Porcelain
Company staff for 3 years ae director of all inspection operations

re'ated to production of urania-beryllia fuel elements.

GEORGE F. KNOWLES, PROJECI ENGINEER

Special Training: Machine Tool Operation and Toolmaking (1938)

Experience: U years as Manufecturing Process Engineer for Alpha
BEngineering Company (Mt. Prospect, Illinois) es & contractor to
Ford Motor Company for design of production lines; 3 years at Sund-
strand Corporetion, Machine Tool Division (Belvedere, Illinois) as
transfer line specialist (Ford, Chrysler, Peugot projects); 3 years



(7)

(8)

at Coors Porcelain Company as Design Engineer, designed the Auto-

matic Trimming Machine and Internal Drying Oven for the Coors Auto-
mated Aluminum Can Plant, supervised comstruction of the present
(second) aluminum can production ilne. Currently directing all

Energy Product Division technical supporting services.

/
In eddition to the Division staff listed, technically qualified

ceramic, stainless steel, aluminum and mwetallizing experts are

available from other Coors Divisions.

Descriptions of the equipment and facilities which will be used by

Coors Porceglain Company to protect health and minimum danger to life

or property, are furnished in License Applicetion Supplemente Nos. 3,

4 and 8, which are submitted with this application.
Supplement Number 3 is the Health Physics Guide.

Supplement Number 4, entitled "Health and Safety Procedures"” also

includes some references to equipment.

Monitoring equipment is discussed in License Application Bupplement

No. 8.

The proposed procedurese to protect health and minimize danger to life

or property, including procedures to avoid accidental conditions of



criticality and procedures for persounel monitoring and waste
dispoeal, are furnished in License Application Aupplements lios.

3 and &.

Supplement Numbere 5 and 6, "Nuclear Safety Considerations" end

"A Typical Ceramic Production Process” will provide helpful background

information for clarifying many of the health protection measures.

The probability of specilal nuclear materials being involved in a fire
in this facility are very remote. The building atrictura e generally
of a fire-proof nature, and process materials at all times, are in a
non-comt ustible state and no unususl fire hazards are believed to

exist.

One area which does present unusual potential hazards is the high
temperature, hydrogen atmosphere furnaces used for sintering. These
furnaces have been in operation on almost & continuel besis for nearly
two years and have not given any indication of malfunction which would
create a fire or explosion. Entrance and exit of materials is
accomplished by automated inter-locked controle which purge the
entrance and exit chambers with nitrogen gae thereby preventing the
mixture of outside sir with the hydrogen atmosphere inside of the
furnace. Frequent surveys are made for leakage of hydrogen gas or

any malfunction.




Nearly all of the air exhausted from the building is exhausted through
our process equipment ventilation system. This air is passed through
absolute type filters before being released to the outside atwosphere.
Should an incident occur within the building ceusing the release of
radioactive material into the atmosphere within the building, this

air would not represent a seridus potential release to Lhe outside
|

environment.

It is highly improbable that eny incident occwrring within the confines
of the Fuel Element Building would cause & significant release of

radioactive atmosphere to the outside enviromment.



Regarding financial responsibility, the Coors Porcelain Company was

incorporated in 1911 in Colorado and has continued in business up to

the present time,

In the three fields of ceramic manufacturing;
Chemical and Scientific Ware,
Grinding (ceramic)Media, and
Industrial Alumina parts,

Coore is considered as the leader in yhis country.

S8ince this is & family owned corporation, and financial statements are

not. published, the rating given by Dun and Bradstreet is (1). This indicates
net worth of $125,000 to $1,000,000., Annual sales epprorimate 10 million
dollars. We rofer you to the First National Banks of bo.h Golden and

Denver, Colorado for verifying this Company's integrity and ability to

adequately fiuance the license requested.

Coore recently completed an A.E.C, contrect which totaled approximately
$5,200,000. This also, we believe, will evidence our ability to handle

and finance the license applied for.



Note:

(a1)

(a2)

(b)

The following item numbers agree directly with pertinent item
nunbers of paragraph 70.24 of the subject Feden/l Regulations.

The rediation monitoring system is discussed in License Application

Supplement No. 8.

/
BEmergency Procedures are discuhed in Iicense Application
Supplement No. 3 on page 20, 45 through 51, eand in Supplement

No. 4 on pages 45 through 51.

Plans for compliance by Coors Porceleain Company with the requirements

of this section (Reference: paragraph 70.2k, "Additional Requirements")

are considered to be in effect as of the date of this application.

A complete statement of these plans is deemed to be included as

part of License Application Supplements Nos. 3, 4 end 8.



CERTIFICATE
(This item must be completed by &pplicant)

The applicant, and any official executing this certificate on bebalf of the
applicant named in Item 1, certify that this application is prepared in conformity
vith Title 10, Code of Federal Regulations, Part 40, and that all information
sontained herein, including any supplements attached hereto, is true and correct
to the best of our knowledge and belief.

COORS PORCEIAIN COMPANY

Dated November 14, 1963 BY: L:;;wf“ ‘ Q‘-y—!

PRESIDENT

(Title)




FORM AEC-2 FORM APPROVED
BUREAU OF BUDGET NO. 38-R002 8.

' "".‘J
L)
"z‘:“‘“" UNITED STATES ATOMIC ENERGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE
Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
for the activity or activities described.
1. (Check one) T NAME OF APPLICANT

) (a) New license
(] (b) Amendment to License No, — . TF%W

3 (e) Rene'wal o{_ License No. — | 600 Ninth Street .
[ (d) Previous License No. Gol'ri, Colorado

4 STATE THE ADDRESS(ES) AT WHICH SOURCE MATERIAL WiLL BE POSSESSED OR USED

lem tation CPC) Tth and Ford St., golden, Colorado

§ BUSINESS OR OCCUPATION 6. (a) IF APPLICANT IS AN INDIVIDUAL, STATE (b) AGE
CITIZENSHIP

Industrial Ceramics Colorado Corporation

7 DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WiLL BE USED
See: Application for AEC License to Recelve, Possess, Use and Transfer Special
Muclear Material, Paragreph (2)

B STATE THE TYPE OR TYPES, CHEMICAL FORM OR FORMS, AND QUANTITIES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE,
POSSESS, USE. Oft TRANSFER UNDER THE LICENSE .

(a) TYPE (b) CHEMICAL FORM (e) PHYSICAL FORM Slncludln‘ (d) MAXIMUM AMOUNT AT
% U or Th. ANY ONE TIME (in pounds)

NORMAL URANIUM 1N 3$ u i i

URANIUM DEPLETED IN UloL: Povder 84.7% U 10,000 l1bs.
THE U-235 1SOTOPE I]q Y 15,000 ]E ‘
TR Th Powder 87.8¢4 Th 13,000 1bs.
(#) MAXIMUM TOTAL QUANTITY SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds)
0,000 1bs._

9 DESCRIBE THE CHEMICAL, PHYSICAL, METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL
WiLL BE USED, INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND
PROVIDING A THOROUGH EVALUATION OF THE POTEN'IQL HAZARDS ASSOCIATED WITH EACH STEP OF THOSE OPERATIONS
J
/
See license Application Supplements Nos. 3 through 6.

Will BE REQUIRED OF AP.

DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT
(OR OF APPLICANT IF

w0
PLICANT '§ SUPERVISORY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM
APPLICANT 1S AN INDIVIDUAL)

Refer to Application for AEC License To Recelve, Possess, Use and Trensfer
Special Nuclear Material, peragraph (6). Also see License Application Supplement

No. 13, Statement No. 1.

o AN '3 | o

L 3 l.l‘lo IN ITEM 9 INCLUDE: (a) Ilounovi
and other as approgriste. The

TR ) T i% - 1 ILh BE USED YO PROTEC A

ERTY AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATION

DETECTION AND RELATED INSTRUMENTS (including film badges, doumeters, countars, dr-.-h-ﬂ. survey oq
should type of radistion detected and the range(s) of esch instrument.)

description of rediation detection wtruments nclude the
Refer to Application for AEC license to Receive, Fossess, Use and Transfer

Special Muclear Material, Paragraph (7).

v

B) METHOD, FREQUENC Y. AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE (for il badges, specify methed of
calibroting and processing, o pame supplies.)

Refer to lLicense Application Supplement No. b




LICENSE APPLICATION SUPPLEMENT NO. 5
November 14, 1963

Nuclear Safety Considerations

This material is furnished for reference use
a8 & supplement to Coors Porcelain Company
applications for AEC licenses.




NUCLEAR BAFETY CONSIDERATIONS

I. Introduction

In the many operstions associated with the development and production
of fuel components and ueemb:}.ies, the hazerds of a criticality
accident are some of the more important considerstions. This guide
sumnarizes the limitations and operating techniques which will be in
effect for the prevention of this type of accident. It is being
prepared primarily for the benefit of the nuclesr safety control
group; hovever y it may also assist management in the safe operation

of develb;inent and production facilities.

The criteria are generally consistent with the nuclear sa.fety
standards of the Nuclear Safety Guide.(l) Date from other critical

mass experiments may be used with caution.

(1) Muclear safety Guide, Rev. 1, TID-7016, 1961 revised by the
Subcommittee 8 of the American Btandards Associstion Sectional
Committee W6 and Project 8 of the American Nuclear Society
Standards Committee. :



II. Puilosophy of Wuclesr Safety Control

A. Generel f
1. Nuclear Safety Control is basically concerned with the
protection of Energy Products Division personnel, plant
facilities, and the surrcunding communities from the hazards
/

of radiation and contamination associated with a criticality

accident.

2. Maximum effort is directed to the prevention of criticality
accidents. However, such accidents are possible and
cgnnequently the protection includes plans for handling &n

accident of this type.

B. Reeponsibilities

Nuclear safety is & line responsibility; that is, each super-
visor is responsible for the practices of his subordinate
supervisions and reporting personnal as well as the mechanical

aspects of each area.

1. Process supervision has the following responsibilities:
&. To be adequately acquainted with all aspects of
operations which involve nuclear safety and to assure

that all operations are carried out according to

approved procedures.



b.

To request the advice of Nuclear Safety personnel
concerning eny unusual circumstance ?r condition which

might affect nuclear safety.

To request the advice of Nuclear Safety personnel
concerning contemp%ated changes in equipment or operating

procedures .

Nuclear Safety personnel have the following responsibilities:

Ce

d.

From & nuclear safety point of view, to advise process

supervision on the design, installation, alteration and

operation of equipment and facilities for processing,

storing and transporting U-235.

To assist in the investigation of non-routine incidents
such as infractions and near-misses of nuclear safety
rules, and to suggest possible methods of eliminating

such incident in the future.

To assist supervision in the design and layout of
instrumentation for the detection of radiation from a

critical mess accident, should one occur.

To provide & prcgram of nuclear safety lectures and
demonstrations tc those groups requesting such service

and to new personnel.



c.

Criteris

1.

b,

Criteria for nuclear safety control are based on the results

of criticality experimentation. In the absence of such

experimentation, conservative reductions of existing criteria
sy

are made. /

f
Calculations in conjunction with experimental data may be
used to bridge the gap between experimental points. (Criteria
are not based on calculations alone, but may be used as a

back-up verification.

Muclear safe geometry is preferred for nuclear safety control

over the other methods of control.

Administrative control on & nuclear safe mass basis will be
used for eafe cperation of non-geometrically safe equipment

in most cases where nuclear safe geometry ie impractical.

Fixed neutron poisons (Pyrex glass, Cadmium foil, etc.) may

be used as & primary means of control in same circumstances.

An operation is considered safe if it requires the simultaneous

failure of two independent safeguards for the establishment

——————————_
of an unsafe uranium configuration. BSabotage is not considered

& factor in establishing criteria for & nuclearly safe operation.



D. Buergency Planning

1. Radiation detection instruments with autometic alarus for the
detection of any criticality are installed st intervals with-
in the department where fissionable material is handlied. For
further description of 'thia system see License Application

f
Supplement No. k&, page LS.

2. A comprehensive plan of action is maintained in order to cope
with & criticality accident. This plan is explained in detaili

in Iicense Application Supplement No. 4, page L5.

III. Nuclear Safety Criteria

For U-235 Moderated with Hydrogeneous Materials and for Unmoderated U-235

A. Basic Criteria

The criteria in Table I are recommended &s being nuclearly safe for

U-235 when moderated and reflected with light vater. (1)

TABLE I
Recommended Nuclearly
safe for Solutions

Mess-Kg: (H/U €2) 2.0
Mass-Kg: (H/U > 2) 0.35
piameter of Infinite Cylinder = inches 5.0
Thicknese of Infinite Blab = inches ll‘ : g

Solution Volume - liters




B. Handling Rules

The following handling rules are applicable /for:

o
1. Non-moderated uranium (H/U-235‘§2): //)
F

8. Individual batchesl'of U=-235 are < 2000 g

b. The min/mum separation between bstches, which is main-

‘ / ¥ tained by physical spacers, is 1 foot edge to edge.

¢. Positive controls esre in effect to prevent water and

other moderating materials from being mixed with the fuel.

2. Moderated uranium (H/U-235>2) or where No. 1. c¢. above does

not apply:

~ 7
)¢
- < 8. Individual batch eizes arc ‘-‘350 & .
g - J/;_‘ ! " o v Ir
’ , \\;\ / LA 4/ 7~
'z g b. The limitation in No. 1. b. sbove is in effect./ * A

pr
C. In-Process Storage Rules

The following precautions for storage are nuclearly safe for
non-moderated and moderated U-235 batches in planar arrays.
Although water flooding is not credible, the separation between

batches is safe for flooded or unflooded conditions.



GHB:br

1.

L.

Individual containers are covered and ersentially water

tight.

Individual containers are in fixed positions while in

storage.

Individual containers’ are physically separsted by & minimum

of 12 inches edge to edge.

Individual containers are on minimum center to center spacing

of 16 inchee.



LICENSE APPLICATION SUPPLEMENT NO. 6

A Typical Ceramic Production Process

This material is furnished for reference use
as & supplement to Coors Porcelain Company
applications for AEC licenses.
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SNM = Special Nuclear Material

FIGURE 1 ~ TYPICAL PROCESS FLOW DIAGRAM



Introduction

This facility has been operating under a more detailed Nuclear Safety
Guide for the production of urania-beryllia fuel elemente under sube
contract to the Univereity of California. The more detailed plan, as
approved by AEC-SAN and UCLRL, is documented as CPC-68, 'classified
Secret - Restricted Data. Coples of this document are available at
AEC-SAN, UCLRL, and Coors Porcelain Company. Because of the security
restrictions, it 18 not intended to license the classified equipment,

/
which 18 used exclusively for our present subcontract work for LRL.

Layout of Production Equipment

Coors Porcelain Company Engineering Drawing No. AE-4~581-1, Revision 5 (1)
shows the first floor layout of production equipment. This level is

above ground and flooding is not credible.

At the west end of the building is & section known as the Depressed Area.
This area 1s below grade and could be flooded. Waste disposal equipment

(Bee Paragraph 21 below) ie located in this area.

Drawing No. AE-4-528-2, Revision 1 shows the second floor layout of

production equipment and the laboratory equigment.

Typical Process

The procees flow diagram in Figure 1 depicts & typical ceramic production

process to be performed in the Energy Products Divieion facility. This

(1) Printe of applicable engineering draw’rge are included in License
Application Supplement No. 1.



dlagram is used for illustrative purpoees snd is not intended to represent

the only capability of this facility.

The numbers on the flow diagram refer to the paragraph numbers in the

following text in which the respective operations are described.

L Receiving

The SNM is received from the commercial carrier at the dock area.
by a member of the accountability staff. The material in the
shipping birdcages is either moved into vault storage or stored
in nuclear safe protected arrays in the dock area. 7The size and
shape of the array depends upon the chemical and physical forms

of the SNM and on the number and size of the shipping birdcages.

The material is then taken to the sampling station where the
material 18 weighed and a sample is withdrawn. The SNM ie then

returned to the vault to await transfer to the Production Department.

The sample is taken to the laboratory to check for uranium content,

impurities, moderation, assay, etc.

2., Transfer
A the need for more SNM arises in the Production Department, a
member of the accountability staff tranefers the material (still

in the shipping birdcage) to the Production Department.

Nuclear safety is assured by using the birdcage as & transport
medium and by limiting the amount of material being transferred

to that quantity which is in cne birdcage.



Batch Weighing

The SNM 18 weighed into batch quantities. The maximum size

bateh which 18 independent of enrichment or moderstion is 350 grams

of U-235. For low enrichments and low well-controlled moderation,
the batch size can be increased to & maximum of 2000 grame of
U-235. Thie increase would be done in accord with criteria and
curves in Figure 1, Figure 2, Figure 3, Figure 4, Figure 20, and

Figure 21 in the Nuclear Safety Guide (1la).
. /

Nuclear safety ie controlled by:
a, Placing the batch in a restricted use container.
be Identifying the SNM with & batch card.
c. Moving the batch to an approved storage location.
de Limit of contained U-235.

e. Geometry of process equipment,

In addition to the batch processing, process control samples are
withdrawn from various stages of the operation w!ich are limited
in any collection of samples to the weights allowed for one batch.
Personal conveyance inside the facility of up to 20§ of & batch

limit 18 sallowed without further nuclear safety restriction.

(1a) Nuclear Bafety Cuide, Revision 1, TID-7016, 1961 revised by the
Subcommittee P of the American Standards Association Sectional Committee
W6 and Project B of the American Nuclear Society Standarde Comuittee.



4, Ceramic Body Preparation (2)

The SNM batch is mixed with binder, water, lubricant, additives,

etc. in blenders, mixers, or roller millse. This mixing equipment,

by design, i good for batch operation only. The batch size as
measured above in Paragraph 3 is determined by the/lmount of moderation

added at this process step.

Administrative control is used to insure that only cne batch is

i

at a mixing station at one time, /

5. Transfer and Storage (3)

Hand carrying of batches ie generally avoided. The batch in a
proper container is wbeeied in a transport cart to a storage rack
designed for that container. The cart is designed to keep the batch
6 inches ﬁ'om'the edge of the cart, The batch card remains with the

batch to identify the quantity and type of material in the container.

Nuclear safety is enbanced by using & "safe"” transport cart and

properly identifying the contente of the batch with the batch card.

For batch eize, see Paragraph 3 above.

(2) For mdditional information on this step, see Photograph Number 22-5
in License Application Supplement No. 2.

(3) For photographs which help to illustrate theose operations, see
Photographs Numbers 22-3, 22-4, 22-5, 22-C, 22-13 and 22-14 in License
Application SBupplement Ko. 2.
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Transfer and Storggg continued

Btorege racks are constructed to maintain minimum 12-inch edge
to edge and l6-inch center to center spacings between betches.
Physical barriers fill the spaces between the "pigeonholes.”
Guard rails are erected & minimum of 6-inchee in front of

pigeonholes.

Bix inch spacing 18 used on the carts and on the storage rack

guard rail so that 12-inch separsation is maintained between batches

|

on carts and in storage racks,

Piping is being considered as a mode of transport for SNM in &
fluidized medium-air or liquid. All pipe line and pipe connections
will be nuclear safe by geometry., Thie geometry includes pipe
connections, interconnections, and SNM fluidized medium separators.

Forming (Extrusion)

Forming can be done by the extrusion method. Two large extruders
are used for production and two additional small extruders are

used for pre-extrusion testing.

The pre-extrude ‘s have bore sizes of not greater than 2-inches in

diameter, These extruder stations are limited to one batch cach.

The two production extruders have 4.8~inch diameter by 2-foot long

bores. These are nuclear safe for more then one batch., The material
is split into batch size or smaller quantities and the extruded parte

are placed on saggers for Binder-Burn-Out (See Paragraph 7 below).



Forming (Dry Press)

A mechanical prese can be used to form parts from "dry" ceramic
8NM. The ceramic meterial is described as being "dry" beceuse

of its appearance; however, the binder will usually be & hydrogen

compound «

A glove box for loading and unloading the press tools will also
be employed. (This box does not yet exist.) Two nuclear safety
controls will be used for this semi-automatic process - batch

control and safe geometry.

The parts as preesed will be loaded on saggers for firing as
mentioned in Paragraphs 7 and 8 below., The height of the material
on the saggers will be limited so that only a safe array can be

formed in the furnaces.

T+ Binder Burn-Out (

A Hevi-Duty electric furnace is used to remove ell binder products.
The ceramic parts sre placed on saggers after forming. The saggers
enter a heated zone with & cross-sectional opening 6%-1nchee by
133-inches. However, the current saggers can hold material in &

1 3/4-inch by ll-inch cross-sectional area. The saggere are butted
together to form elleﬁtiully al 3/h by ll-inch infinite array in
the furnace. Different saggers could be used for different products.

The height of the array for different enrichments or assays could

also change.




Binder Burn-Out continued

Geometry is used to control nuclear safety. The furnace is an

Open alr furnace which permits visual inspecticon for edministretive

control.

8. Sintering ‘ ‘ L3
The ceramic parts'are eintered in electrically heated hydrogen
atmosphere furnaces, The chamber ie approximately 6-inches high
by Ti-inches wide. Saggers are b;tted together to form essentially
én infinitely long arrasy. The height of the ceramic material is
controlled by asdministrative control to form a safe planar array.
The height of the array ie & function of the assay and mederstion

of the SNM.

9. Grinding () - v

Each grinding station consiste of & grinder, a work table, and a

coolant cart.

Actual fuel grinding operations are conducted inuide of dry boxes.

The grinding coolant returns to the coolant cart by gravity.

Each work table is a two-level table with a one foot thick physical
barrier between levels. A well is located in the centers of each
of the two levels so that a batch cannot come within one foot of

the edge of the table or cach other,

(k) Also see Photograph Number 22-7 in License Application Bupplement
No, 2.




The coolant carts are approximately 13 gallon capacity, three
inch thick annulli., The lé~inch diameter inner cylinder is

cadniuwn lined and water filled.

The well 3 » level of the work table and the grinder is

considered a station for one batch. A second batch may be in
L]

the well on the lower lerel of the work table.

/‘—
Coolant Filtering (5)

The coolant carts are nuclear safe cylindrical annulli. The
outside of the cylinder is 12-inches from the edge of the cart;
the lb-inch diameter ineide cylinder is cadmium lined and water

lleds The annulus is 3-inches thick and has & 13 gallon capacity.

The coolant and grinding sludge is dropped through the floor
grinding department to a 2l-inch diameter by 3~inch high filter pan.
The filtrate is collected in pyrex pipe filled holding tanks until
the filtrate 18 analyzed, The filtrate iy dumped to the sewer if

Health Physice requirements are met., If ta: filtrate cannot e

dumped to the sewer, it is refiltered until :i‘equirements are met.

The sludge is calcined in batch quantities or .'2.ss as described in
Paragraph 15 below. The sludge ie disposed in {he manner described

in Paragraph 22 below,

(5) Also see Paotograph Number 22-9 in License Applicatis>n Bupplement

No. 2
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Inspection

The inspection department has cleaning, dimensional check, zyglo
check, X-ray chleck, and gamme scanning equipment. BEach individual
plece of 1ﬁlpectiou equipment is designated as & station. Only one
batch is permitted at a etation;' Where more than one station occupies
the same table or work bench, a one foot tihick barrier separates the

work stations.

Administrative control is used to limit the station to one bauch.

Bee Rrsgraph 3 above for batch size.
/2 /

Pecking / / / ,
Y ¢
The Special Nuclear Material products are packaged in shipping
containers which are water tight and nuclearly safe when water
reflected. Bird cages are used to meintain & minimum of iwelve

inches, edge to edge, between shipping containers. De2sign of shipping

containers will be approved by Bureau of Exploeives prior to usage.

Transfer

The birdcages are stored in the dock area for transfer to a

commercial carrier, generally an exclusive-use vehicle.
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Special Nuclear Material Recovery Storage

In each process area, some Special Nuclear Material from each batch,
which can be récovered and reprocessed, is scrapped. Tnis material
is composited into a recovery batch under carefully controlled

conditions. Chemical analysia,/‘tct.al weight, and/or volume are used

to determine the composite batch limit.

Special Nuclear Material Recovery Binder Burn-Out

Batches of Special Nuclear Material for recovery are placed in 9-inch
pans for removal of all binder products. The batch material is
limited to en approximate depth of 2-inches, which ie necessary for
good binder burn-out. These pans are placed edge to edge and run
through the furnace described in Paragraph 7 above. The pans in
effect form & 2~-inch by 9~inch by infinite array of Special Nuclear

Material.
A small batch type furnace is also available for binder burn-out.

Special Nuclear Material Recovery Crush and Pulverize

This operation is & four step operation in a recovery "silo" dry box.
The Special Nuclear Material to be recovered is gravity fed through
a Jaw crusher, down through & pulverizer, down through a dry ferro

filter, and into & chute for bag-out. This is a batch type operation
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with only one batch allowed in the dry box which housee all of thie
equipment. Each batch is weighed in and out of the silo to prevent

any unknown buildup of material in the silo.
A

Special Nuclear Material Recovery Transfer and Storage

The batch is ready for operatidns described in Paragraph 3 above.

See Paragraph 5 for Transfer and Storage procedures.

Asaemblz

Assembly of ceramic parts will be with batch quantities or less
Special Nuclear Material unless the material is placed in & geometirically
safe shape. The assembly will be handled in & birdcage except for

certein inspection operations which prohibit the use of the birdcage.

laboratory

The analytical equipment available includes two Arc-Spark Emission
gpectrograph (3 meter and 1-1/2 meter), a SO0KV X-ray Fluorescent

Buiesion Spectrograph, and & wet chemistry leporeatory.

This equipment is sufficnet for purity analysis, asesay analysis, and

some isotope analysis (+ 1% between 5% and 95% U-235 enrichment).

The nuclear safety limits for the laboratory are one batch equiv-

alent in the Arc-Spark area, one batch equivalent in the X-ray area,



and one batch equivalent in the wet chemistiy area (three batch

equivalents total). A batch equivalent is defined as the number of
batch samples which, if combined, would be equal to one batch.
v

See Paragraph 3 for batch size.

20. DeveloEnt

{
One end of the wet chemistry laboratory has been designated as the

process development area.

One batch equivalent oi‘ material is allowed in this area. GSee

Paragraph 3 for batch size.

21. Waste Disposal (6)

Contaminated liquids ( 20 ppm wranium) are collected in two 1000-gallion
tanks located in the Dcpressed Area. When & tenk is full of liquid,

it is flocculated, filtered, sampled, and dumped to the sewer if
permitted by Health Physics regulations. If dumping is not permitted,
it is again flocculat=d, filtered, etc., until it can be dumped to the
sewer. The sludge is collected for burial in 30-gallon drums.
Contaminated solids (-20 ppm uranium) are collected in 55-gallon drums

for burial.

(6) Also see Photograph Number 1-12 in [icense Application Supplement No. 2.
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Salvage Speciel Nuclear Material o

All Special Nuclear Material which cen be ealvaged is stored in
o=inch cylindbrs in birdcages. This material includee laboratory

samples, grinding sludge and sintered scrap. A maximum of 1 Kg 7’ v P
oL
B

of U-235 will be collected in ’lm' cylinder. yd
/
The 5-inch cylinders in birdcages (55-gallon drums) will be stored
in one of the following arrays prior to shipment for recovery:
.
a. A group of 50 in any pattern. Each group will be separated/

by l2-feet from other Special Nuclear Materiel. v E e,
: v pd XS o,
Col

b. A group 2 w!de, one high end infinitely long. Each group /

“
will be separated 12-feet from other Special Nuclear Material. #2



LICENSE APPLICATION SUPPLEMENT NO. 7
November 14, 1963

/

f

Statement of Combined Operation

Approximately 110 Kg of uranium enriched in U-235 is accounted for
at CPC under subcontract to LRL. The nuclear safety plan for this
material is documented in the CPC Nuclear Safely Guide, CPC-68. It
has been approved by AEC-SAN and the LRL Nuclear Safety Committee.
This material would at no time be mixed with any licensed material
which would come into the CPC facility. This non-mixing includes
all production, inspection, and storage areas.

</

CPC = Coors Porcelain Company
LRL - lawrence Radiation [aboratory
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LICENSE APFLICATION SUFPLEMENT NC., 8
November 14, 1963

’ Radiation Monitoring System

/

A five channel remote area radiation monitor monitoring system is currently
in operation at the Energy Products Dvision facility. This system was
installed and approved as part of Coors Porcelain Company's subcontract
work for the Lawrence Radiation Laboratory.

At this time, the system is being re-evaluated in the light of the
requirements set forth in paragraph 70.24 of CFR 70. In consideration

of the many new pleces of equipment and re-arrangement of the production
area, which may be needed in conjunction with activities carried out under
this license, it is necessary to re-consider the radiation sensitivity of
each detector at ite present location.

Rather than delay the submission of license applicatione while these
calculations are made, it is intended to submit the applications without
the detailed description of our Gamma Monitoring System while the above
calculations are completed.

—
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LICENSE APPLICATION SUPPLEMENT NO. 13
November 1L, 1963

Miscellaneous Supporting Statements

f

l. In liew of a descripvion of minimum technical gqualifications, the actual
backgrounds of responsible supervisory personnel are stated.

2. Diecussion of the quantity of radiocactive waste that will be generated
is limit~d by the intent to license the capability of the Energy Products
Division facility, as explained in Application for AEC License to Receive,
Possess, Use and Transfer Special Nuclear Materiali, Paragraph (2).

3. See License Application Supplement No. 6, Pigure 1 and Paragraph No. 21.



LICENSE APPLICATION SUPPLEMENT NO. &
November 14, 1963

- |
Health and Safety Procedures
This material is furnished for reference use
a8 a supplement to Coors Porcelain Company
applications for AEC licenses.

{
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L 4,2.1.3 HEALTH AND SAPETY PROCESS
4,2.1.3.1 AR SAMPLING

' General Air Samples

The Giraffe portable air samplers (Gast Pump Model 0521) are located
with respect to the operation, air currents, and personnel and can be
moved to any location., Air samples are collected on 5.4 cm diameter
.+, v Millipore paper backed by a 5.4 cm diameter Whatman #41 filter paper
- by plaoinﬁ the plastic sample head, containing the Millipore and
Whatmzn #41 filter paper, into the connector on the neck of the pump.
An air sample 18 collected for 24 houre at the breathing level cf the
workmen, Before turning the pump on, an elapsed time and clock time
reading is taken and recorded on the air sample record., The air sample
record card is attached to the pump.

Data Gathering

At tae completion of the sampling pericd, the pump is turned off and
the sample number, location, date, time on, time off and personnel
present are recorded on the air sample record card,

Total time is calculated by subtracting the elapsed time readings
giving the tim« to the nearest tenth of an hour, Multiply by sixty
to obtain time (n minutes, This is converted to minutes and entered
on the total time line. ]

To obtain the volume in M3, multiply the flow rate (normally 2 cfm)
by 0.0283 and the result by the total time in minutes.

Duct Samples

There are eight permanent duct air sampling stations located through-
out the building. Main exhaust duct sample is located behind the
Mechanical Technician's shop in the M & E room; pump is between fan
motor and duct-work. Fuel tower exhaust duct is located at the top

of the stairs on the second level of the Fuel Tower. Laboratory

Hood numbers 1, 2, 3 and 4 are located above the laboratory erea in )
the first fan complex, Laboratory glove box numbers 5 and 6 are located
above the laboratory area in second fan complex.,

———— - o ——— . ——————————— -
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Gast rotary air pumps (Model 0521) are used and samplies collected on
i&& diameter Millipore paper backed by a 5.4 cm diameter Whatman
1 filter paper,

/
The two filter papers are placed in the double air sample head so that
the Millipore paper is facing the duct, The air sample is collected

| for seven days and is usually changed every Friday morning about
' 10100 a.m,

Before turning the Gast pump on, an elapsed time and clock time
reading 1s taken and recorded on the air sample record card which

' 18 retained by the Technician taking the sample. At the completion
of the sampling period, the sample number, location, remarks, date,
time on, and time off are recorded on the sample record card.
Calculate the total time by subtracting the elapsed time meter readings.
This gives the times in tenths of minutes. Multiply by sixty to obtain
the time in ginutes. Enter this figure on the total time line. The
volume, in M> is obtained by multiplying the flow rate (normally 2 cfm)
by 0.0283 and the result by the total time in minutes,

High Volume Samples - In-Plant

| The Staplex Hi-volume air sampler (Model TPA41) used for sampling

. large volumes of air employs a turbine type blower and permits the

use of 4-inch diameter filter papers. The filter paper must be placed
evenly over the 4-inch opening and secured with the aluminum filter
holder, The removable cross-grid is then irnserted behind the filter
paper and the sampler turned on., The sampler may be located wherever
a sample 18 required., The sample number, location, date, time on,

time off, and personnel present are recorded on the sample record card.

| The flow rate is measured by means of &n indirect orifice meter

| located on the back of the Staplex Hi-volume sampler which indicates
the pressure drop across an orifice in the housing and is calibrated
against & standard orifice on the intake., Total volume, in Mo 1ie
found by multiplying the average flow rate, in cfm by 0.0283 and

the result by total time in minutes.

Permanent Off-Site Sampling Stations

The sampling equipment for the three off-site stations consists of
Gelman Nuclear Air Samplers #26001, with 5.4 om filter holders, elapsed
time meter and flow rate meter. The original Gelmalh Nuclear Alr

' Sampler pumps have been replaced by Gast Rotary Air Pumps model 0521.

i
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The three permanent off-site oanpling startions are located from 100
meters to 1600 meters from the plant. Number one sampler is located
on the north east corner of the Porcelain Plant roof., Number two
sampler is located on the west outside wall of the Brewery Garage,
Number three sampler is located on the south east corner of the
8ewage Plant roof. Continuous orr-sito air samples from the permanent
stations are oollc»tod weekly on . 5.4 cm diameter Millipore paper
backed by a 5.4 cm diameter Whatman #u1

Prior to departing for the sites, the following materials must be
assembled: Three air sample recond cards, three air sample heads
with filter papers inserted in proper order, three glassine envelopes,
a dark color marking pen, 1 quart 10 SAE motor oil, (non-detergent '
and the site survey books including combination to off-site locks.

At each site, the following operations must be performed: Change the
alr sample heads, check motor oil level in oil reservoir. To add oil,
run pump while filling and leave cap off the oil reservoir for a few
minutes., Check Norgren trap located behind Gast pump in housing unit.
If oil has collected in the trap, drain and keep a written record in
the site-survey book. Lock housing unit with combination lock. Record
the sample number, location, date, time on, time off, elapsed time
meter readings, flow rate meter readings weather, and approximate
temperature on the air sample card and in the site-survey log book.
Calculate vclume of air sampled by subtracting the flow rate meter
readings at start and finish of sampling period. The value in cubic
feet 18 converted to cubic meters by multiplying by 0.0283,

High Volume Samples - Off-Site

The following equipment and supplies are required for collecting high
volume off-site samples:

Hi-volume air sampler in wooden case.
Gasoline powered electric generator.
Gas can and gasoline,.

Whatman #41 filter paper.

Glassine envelopes.

The following steps are carried out at each eites

Place one plece of riltor paper 1n lllpll head,
Start generator and clnplor. .

’ R . '- 3



Adluwt generator power level to give & flow of sbout 20 ofm,

Run sampler sixty minutes. '

Record weather conditions. - '

Record start/stop time and sampler flow volume in log book.

Flace completed sample in glassine envelope for submission to
Counting Technician, :

4,2,1.3.2 RADIATION DETECTION

4
/

Alpha Monitoring

The Nuclear Chicago P-2112 portable alpha particle counter is used
with an attached air proportional alpha probe. As Alpha particles
have a very short traveling distance in air, it is necessary to hold
the sensitive area of the probe as close as possible (within 1/8 inch)
to the surface being monitored.

The process stations where high alpha contamination is most likely
:o goiur should be monitored at least once per shift. These areas
nolude: - =

P=10 Primary bottle weigh station

P=~20 Primary bottle supply station

P-40 Fuel weigh out

All other stations where fuel is processed

At least twice per shift, the counter should be checked for calibration
by removing the calibration standard from the clips on the end of the
case and holding it on the center of the face of the probe. After
allowing sufficient time for the needle to stabilize, the needle should
read the count written on the back of the standard, If not, the
instrument is calibrated by turning the "calibrate” screw very slowly
until the meter reads correctly.

When necessary, the Probe window may be replaced in the following
mannerst

8tretch a plece of aluminized mylar smoothly over a felt faced
biock of wood about °" x 10", Tape the mylar to the block, -
clean the brass window frame and put & light coat of rubber
cement on one side, Lay the cemented side of the frame on
the stretched mylar very carefully. Allow time for the cement

to dry.

o 4
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Take & sharp knife and out, very carefully, around the outside
of the frame. The window 1s ready for use and the probe may
be re-assembled,

-

The Nuclear Chicago P-2112 counter is used primarily to indicate that
& hazardous contamination condition exists and vigorous clean-up is
requir.i, The meter reading is usually relayed verbally to the
operator concerned,

The actual ccunt observed at a station is not recorded unless
unusually high, However, the recoyd of having conducted a survey
is reported on the Nuclear Sarety’, nitoring Report form for that shift.

Beta-Gamma Surveys
Nuclear Measurements Corp. GS-3 is used to monitort

Sludge bulldup in the SS waste tanks,.
Sludge buildup in the tank truck,
U~235 indication in pure BeO storage places,

The Victoreen ACB-:0B-SR is intended primarily as & re-entry survey
instrument in the event of a nuclear excursion., Neither the NMC GS-3
or the Victoreen AGB-50B-SR are used for specific data gathering but
as indicators of & need for more accurate investigation. It is
expected that the results from these surveys be negative, therefcre,
they are repcrted only on the Nuclear Safety Monitoring Report form
as having been conducted,

u02¢'103o3 ARBA smmm

| Contamination Surveys

A daily survey should be made in and around all stations processing
fucled materinal, An alpha survey with a portable alpha survey
instrument and/or a smear survey should be made in addition to the
routine housekeeping smear survey. A1l dry box gloves, the work bench
tops, machine controls, floors, and other areas of suspected contam-
ination should be monitored.

"
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Routine housekeeping smear surveys should be counted for alpha
activi:y before being submitted to the laboratory for beryllium
analysis.

Contamination should be reported to the area supdrvioor immediately
and a written record of the survey made turned into the H.P, office.
A contaminated incident (accident) report should be filled out when

. neces « The contaminated area should be checked after decontam-

ination sssure that proper clean-up was completed,

Nuclear Safety Surveying /

gt least once per shift, the following nuclear safety surveys should
e made:

Check all prdduction stations to see that no limits are being
exceeded.

Check the uranium inventory in the laboratory and development
area to assure that the amount of fuel present is less than
the area limits.

Check all storage racks for proper material storage.

Inspect all coclant carts at the beginning of the shift to assure
that there is less than the allowable amount of sludge in them,
Initial the coolant log sheet only if you are sure that the
1imit will 1ot be exceeded during your shift, -

Check the ultrasonic water, 1000 gallen waste tanks, zyglo
solutions, degreaser and tank truck with the Beta-Gamma
counter. Repcrt any readings above background.

Observe that personnel do not viclate nuclear safety rules as
goated by sign limits or as stated in CPC-68, Stop violations
efore they start., If need be, fill out a nuclear safety
infracticn report,

Industrial Safety Surveying

Monitor all areas to assure proper use of safety equipment and the
wearing of proper safety clothing such .as glasses, face shilelds, etc.
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Make ocertain that all walk ways and exits are kept olear in the event
that they must be used for an emergency evacuation,

Make weekly surveys of the Hy furnaces for H2 1egku.
Make sure that there are sufficient respirators in all areas.

Record Keeping and Reporting

Contaminated incident reports and ﬁuclear safety infraction reports
| are to be completed and sent to supervision,

Routine smears, water, and soll samples are to be sent to the Counting'
| Technician with 2 Chemistry Laboratory Request for Analysis.

4,2.1.3.4 RADIOMETRIC ANALYSIS

Alpha Alr Samples

A SAC-2 Eberline instrument with & PC6-1 pulse countnr is used for
this analysis.

At the beginning of each day a geometry and background determination
' must be made., The pre~determined source is placed in the counting
chamber, and the timer is set for ten minutes. To obtain the percent-
age of geometry (cn the SAC-2, it should be between 39.5f and 40.5%)
the total count is divided by the time, and the resultant then divided
by the known number of disintegrations of the source, To ralse the
geometry, the bottom of the chamber is raised by rotating it counter-
clockwise. To lower the geometry, the bottom is rotated clockwise.

To determine the background, & clean filter paper 1s placed in the
cramber, and the timer set for ter minutes. The total count is
divided by the time counted to get the background. If the background
exceeds 0,9 cpm, the chamber 1s washed with water or alcohol until
the count is down to an acceptable level,




" The air semple to be counted wust be handled very cerefully with

forceps to aveid smudging. Care should be taken that the paper is
below the level of the chamwber sc there is no chance of it catching
on the edge when the drawer is closed. After the sample has been
counted, 1t 1s placed in a glassine envelope snd attached to the
Alr Sample Record sheet.

Routine air samples are held for a 24 hour period before counting,
and are counted once for a time of ten minutes., Off-site samples
are held for a 24 hour period and are ccunted for 20 minutes. After
& miniwum 4 hour interval, preferably close to 24 hours, the samples
are counted e second time for 20 minutes.

To calculate the routine sawples which have been counted only once,
the resultant cpm is entered as cpm (LL) on the Air Sample Record
form. This figure 18 then divided by the geometry (0.40) to yield
disintegrations per minute. Thie figure 18 then divided by the
volume in cubic meters as obtained from the record form. The result
ing value is entered on the form as dpm/M3, the dpm/M3 are divided
by 220, the MPC, and the resulting figure is multiplied by 100 to
obtain percent MPC.

To calculate samples which have been counted two times, the Koval

formula for redicactive decay corrertion is applied. This formuls
is stated as: '

cpm(LL) = Cz - CK
1 - K ' -

where cpm(LL) are the counts per minute due to long lived isotopes,
Cr is the value in cpm for the second count
Cy is the value in cpm for the first count
K 1s a decay constant dependent on the time interval between
counte and is determined from the following graph:

_After the value for op-(LL)‘han been obtained, it is entered on the
Alr Sawple Record form. This figure is then divided by the geometry

of the counter (0.40), to yield disintegrations per winute which is
then divided by the volume in cubic meters. This value is entered
in the forw as dpm/M3, = - ' :
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To cbtain an answer in terms of pero e of Maximun, Pcrnissible
Concentration for inplant samples ¢ in this manner, divide
the d value by 220, the MPC, a 1tiply the result by 100

to obtain $MPC,

To-obtain an answer in terms of pero e.of allowable concentrations
fou ducte_agnd offsite locations, the’ 3 value is divided by

2.2 x 10~12 which yields the concent #ion in microcuries per cubic
centimeter. This value is_entered in e form in ntheses on

the same line as the dpm/M3., The uc /o vaigo is then divided by the
meximum allowable concentration of & =10~ uo/ce, the result

miltiplied by 100 and the resultant vaPue entered as ¥MPC,

After alpha determination, the sample is sent to the laboratory for
beryllium determination and the carbon copy of the Air Sample Record
is retained in the laboratory. The original record is returrned to
Health Physics and is kept on file.

ALl In-plant, duct, and off-site samples are reported on a weekly
basis to Fuel Elenent Supervision, CPC Engineering, and CPC Resear::..

Alpha Smears

The same counting equipment and methods for determining geometry ana
dackground are used as described in the preceding section.

“hatman #41, 2.8 cm paper 1s used for smears and must be hardled
very carefully to aveoid rubbing off any contamination that may be
present, A small paper booklet rather than a glassine envelope is
used to hold the smears.

The smear paper is placed very caveful'lg in the center of the chamber,
making sure the contaminated side i mprand it is below the level of
the chamber so that the drawer will clese without catching the smear
paper. All smears are counted for alpte determination immediately
for at least 30 seconds to obtain CPM,¥hich 1s multiplied by 2.5

to obtain DPM, o

A complete record is kept on all nmoari; A Request for Analysis form

is completed describing the origin of smear and the type of analysis
desired, If alpha only is requested, parson submitting the smear

ia notifled immedistely of any con tion present.
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If & beryliium analysis is requested @ smear is returned to its
booklet, attached to the Request for lysis form and submitted to
the Laboratory. When the Laboratory ‘:;ultl are reoceived, a report
is then made the person submitting the smear.,

Alpha Water
The same counting equipment and methods for determining geometry and
background are used as described in the preceding section.

When & water sample is submitted fﬁr analysis, a 1 ml sample 1s taken
using a pipette, placed in a 1" planchet, and set under the heat lamp
to evaporate, The planchet i1s placed in the counting chamber, with

a clean filter paper beneath it to eliminate any chamber contamination,
and counted for ten minutes., The total count is divided by the time,
the background is subtracted and the result is Net CPM. This 1is then
divided by the geometry (40%) and the result is DPM/ml. DPM/ml is
divided by 2.2 x 10"° to obtain the uc/ml.

All water samples, laundry rinse water and waste disposal water are
entered in the waste water log book. The alpha results are reported
on & Request for Analysis form and returned to the person submitting

the sample,

Gamma Watesr

The counting system used for gamma analysis 18 a Gahma Spectrometer,
consisting of a RIDL-49-55 Scaler, & Victoreen-695 Single Channel
Differential Analyzer, and a Linear Pulse Amplifier-LE-1023,

At the beginning of each day a background determination must be made.
A standardized vial of de-ionized water is placed in the counting
chamber, and counted for ten minutes. This total count is divided
by the time to obtain the background.., A standard solution of known
value is then placed in the chamber and counted for ten minutes to
determine the 2ocuracy of the machine. All liquids, filtrates, zyglo
solutions, ultrasonic, coolant solutions are submitted for gamma

analysis in a standard 60 ml polyethylene mixing vial,
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Samples are normally ocounted for ten minutes and the total ocount
divided by the time and the background subtracted. The Net CPM are
compared to a graph made up from known gtandarde and the proper
PPM figure determined. A second procedure, to be followed when a
more acourate determination is desired, or when counting anything
other than a liquid, is described on the attached form.

All semplee, with the exception of wacte water, are entered in the
Gamma Log Book. The person submitting the sample is notified of the
results as soon as they are avalilable.

|

4.2.1.3.5 SITE SURVEY

Water les

One liter water samples will be collected on & weekly basis and
submitted to the laboratory for & beryllium and uranium analysis.
Sample locations are shown on the accompanying map. Each week the
sample is taken at a point nearest the air sample location for the
week. The bottle is dated and marked with the sample location.
Beryllium analysis is requested in terms of ug/liter,.

Scil Samples

Seventy five cc soil samples are collected weekly at the location of
the water samples and submitted to the laboratory in 100 cc plastic
cold cream jars for beryllium and uranium analysis. Beryllium
analysis is requested in terms of ug/gram. The jars are dated and
marked with the sample location. Sample locations are indicated

on the accompanying map. .

Air Samples

Samples are collected from the following three permanent stations
weekly!

Northeast corner of Porcelain Plant roof.
West outside wall of the Brewery OGarage.
Southeast corner of the Sewage Plant roof.
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Standards and unknown must be same size, shape, and concentration.
Obtain net ?g’ (2,4) for standards above (1) and below (3) net cpm

for sample (
Obtain difference between concentrations (5) and net cpm (6) for

standards.
Divide net cpm difference (6) by concentration difference (5) to

determine ratio (7).
Subtract low standard cpm (4) from sample cpm (8)

Divide answer (9) by ratio (7) to give result (19).
Add low standard concentration (3) to result (10) to cbtain Sample

Concentration (11).
cone, unit LI ngi_snn__j.
i/ (2)

‘.

High Standard (1)

Low standard (3) : (4)

(1) - (3) = (5). ' (6) = (2) - (4)

£ (7)

Sample net cpm(8)

-(4)

(9)
= ' (10)
(7)
" 1 (3)
M
. 1 o dand = Boe st o

. - 14
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High volume air samples are ocollected weekly at three of the pre~
determined locations off-site. The locations are shown on the
accompanying map, The locations are numbered from 1 - 23 and are
described by their UTM grid locations, Samples are collected at
locations in numerical sequence, requiring approximately eight weeks
to complete the sequence of sampling locations,

Each Hi-Vol sample is collected for a period of one hour at & flow
rate of approximately 20 cfm, The sample is submitted for alpha
analysis and beryllium determination.

f
Grid System '

The Universal Transverse Mercator grid system has been selected as
the most clear and precise method of locating soll, water and air
sample points., This system, based on 1000 meter grids is shown in
the following maps.

A reference coordinate of 99-79 was chosen and the grids continue

from there north and east in 1000 meter increments. Sample points
for the most part were located radially at 100, 500, 1000 and 2000
meters from the plant.

Each sample point was given a number and assigned geographical
coordinates. These coordinates are based on the UTM projection.

The coordinates were scaled from the U, S, Geologic Survey Maps of
the area and are reported to the nearest 10 meters east and north

of the grid corner., To properly locate points using this grid system,
it is necessary to have a USGS map of this area with the UTM 1000
meter grid system superimposed. Referenced coordinates can then be
scaled from the 1000 meter grid lines and the point identified by

its location relative to surrounding landmarks, &

For example, sample point 4, coordinates 8267, 0185 1s located 670
meters east and 850 meters north of the corner of grid square 82-01.

This system insures relocation of the sample point,
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4.2.1.3.6 RESPIRATORY PROTEROTION'

Half Mask Respirators

The Willson respirator, model 809 is equipped with two model R520
filters and 1s use” vhen airborne “ontamini tion is suspected or kncwa
to exist in a particular area., This respiritor provides effective
filtration of toxic aorosels and extremely ."ine particles, including
radicactive dust, and Be0 particulates,.

When required, the hali mask rolpirator is uied in the following
mannert

Check to be sure the mask containa 2 filt(r cartridges securely
in place.

Place the mask to your face, molding the ribber nose plece to
the contour of the face.

Secure head straps.

Place palms over the two filter air inlets securely, and attempt
to breathe. If mask is correctly in place 't will not be
possible to inhale,

After use, the respirators nust be collected, washd, disinfected,
inspected and reassembled for use., They are to be placed in a sealed
paper bag and distributed in strategic locatione,

Self Contained Breathing Apparatus

The Scott Air-Pak (Model 6000-A2 MSP) is provided for emergency use
wherre a worker might be exposed to an environmental ccncentration
exceeding ten times the MPC, not to exceed a period of thirty
minutes of heavy exertion., The equipment is to be used in the
following menner,

Connect breast strap buckle, leaving the side strap unhooked, then
owing the harness over the head, snap the side strip in place,
fasten the waist belt and adjust the harness to su.t the user.




Check regulator hose nut .t oylinder valve for tightness, open
cylinder valve three full turns, snap safety ochain into valve
hand wheel. Check pressure indicated on regulator gauge.

Adjust all of the head harness straps on the mask assembly full

out, Put mask on chin first, adjust the chin straps, then

temple and forehead straps last, Test the mask and hose for
1 and tightneses to the face by closing the mask hose quick-
cennect fivting with the thumb and inhaling. The mask should
collapse to the face with no air leakage., Test the exhalation

valve by exhaling with the hose still closed off. During normal

operation, the red knob lhould be fully closed, and the yellow.
knob fully open.

After each use, inspect equipment, scrub mask with a warm soapy
solution, rinse with warm water and diainteot with a solution of
70% Ethyl Alcohol in water,

Replace used oylinder with a freshly charged one.
Store flat, preferably in & cool dry place.

4.2.1.3.7 PERSONNEL DbBIIITR!

Personal badges

The film badge program has been provided as one of the elements of
& program for safe~guarding personnel against the harmful effect of
ionizing radiation, It provides a periodic and permanent record of
the accumulated radiation dosage. The badge is made up of a film
packet delisnod to detect X or Beta & Gamma radiation within the

5 mrem %o 550,000 mrem reange and a series of silver, cadmium and
aluminum foll filters to differentiate the various energy levels of
radiation such as hard and soft Gamma or X-rays. The film badges
are worn by all employees and visitors within the confines of the

bullding.

Threshold Detectors

Several modifications to the standard personal fllm badges are made
for use &8 area survey badges.




These badges are primarily oonstrusted o monitor nuclear exoursions,
in which a high level neutron flux would be present. For this
purpose an additional neutron film has been provided plus an additional
series of gold, cadmium covered gold, indium and aluminum foils., These
materials when irradiated with neutrons become radicactive. The
ee of induced radiocactivity is a function of the energy and
. idntens!ty of the neutron irradiation.

The threshold detectors are located throughout the plant st strategic
peints. The following charte show these locations.

Films are changed monthly at which’tina the badges are clesely
inspected for damage and loose metal foils are replaced., An electro-
magnetic opener is provided for changing the film, The film packets
are packed in a plastic bag before being placed in the shipping
container, to insure un-damaged arrival. A letter is enclosed
listing all terminations and new assignments during the previous
month, All exposure results are kept on file and as each employee
terminates, he 1s given an Exposure Summary, listing his external
radiation exposure during his term of employment,

Urinalysis

Urinalysis is used to determine the initial background uranium
content in the system and to have a periodic check on any additional
uranium in the system., The frequency of collection during employment
depends on the individuals work area and contact with the enriched
uranium., Urine samples are collected during the first week of
employment, (prior to any possible exposure), and at 3 months,

6 months, or 12 month intervals and at termination.

Two 32-ounce wide mouth "Nalgene" poliyethylene bottles are packaged

in a standard cardboard container and accompanied dy the standard
instruction form{attached). Routinely, sample bottles are distributed
on Monday and collected on Wednesday. Thursday morning the samples
are prepared for shipment by adding concentrated nitric acid as a
preservative for each quart of sample, or fraction thereof.

Bottles are resealed and arrangments made for shipment.

- -
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A letter list &ll names and sample numbers is encliosed in the
shipment. A file card is maintained on each employee, listing date
of sample and results. A log book is also kept, so it is pessible
to find the desired information either by name or by sample number,
Bioassay information 1s also included in the -ployu':.gxpo-uro
Summary whish he receives upon termination. ‘

4.2,1.3.8 VENTILATION SURVEYS

/

/

Anetrument Calibration ’ ¢ [

The following provedure 1s used for calibrating the Anemotherm
alr meter:

Plug in air probe in 7-hole socket.
Place probe in air shield.

Depress "Veloeity and S,.P.;" button.
Depress "0-100" fpm selector button.
Depress and hold "Check"™ button,

Ad;ust indisator ts red line on 0-100 fpm scale by use of the
Velocity-S,.P." current adjustment knob,

Repeat similarly for 100-1C00 and 1000-8000. fpm scales.

Hoaaurigg Velocity at Fixed Opening Hoods

After calibrating the instrument, locate the probe directly in the
hood opening. Select the most likely scale and place the probe in the
line of air movement with the red indicator dot facing the air source.
Read the flow from the appropriate scale. Make necessary adjustments
with the duct damper to achieve the desired velocity through the

hood opening.

22
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After calibrating the instrument, locate the probe directly in the
hood opening. Operation of the instrument to determine flow rates

is the same 89 in the preceding paragraph. Velocity measurements

are made by varying the size of the hood opening to determine the
maximup size of hood cpening which will still prroduce the desired
minimum velocity. The size of the opening must not be less than that
noraally used during operation of the hood, Necessary adtustments are
made in the duct damper to achiov7 the desired velocity.

Static Pressure Measurements ’

Static pressure differentials across exhaust filters are measured
at the main exhaust plenum, the P-30 filters, the mix line filters,
the laboratory hood filters, and the laboratory dry box filters.

Equipment and 1ts Use

Either the (-2 or 0-6 inches of Hy0 Magnehelic static pressure
gauge may be used, BEach gauge has two tygon tubes, a yellow one
for use on the higher pressure or atmospheric side,

All static pressure measurement locations have two nipples, one
of which is yellow,

Connect boeth tubes to the nipples matching yellow for yellow, Hold
gauge upright and take reading.

Duct Surveys

The measurement locations are located strategically throughout the
plant, Ducts are labeled A through I,

The Anemotherm Air Meter used in this opcration is equipped with a
ruled 36" probe extension for greater reach.

The air meter is operated as previously described and the probe
inserted a specific distance to achieve a uniform air veloclty
profile of the duct. Six readings are taken horizontally and 6
vertically at different distances through the access holes.




' gollestion, Prosessing and Ressins

Velocity weasurements of all glove boxes are taken and recorded on a
standard form and remarks made as to unusual conditions and demper
positions. Static pressure measurements are recorded on a standard
form sccompanied by location, date and remarks.

Hood opening data, date taken, location and all remarks are noted cn
a standard forwm.

Duct survey data is recorded on standard forms, indicating insertion
distances fﬂ sRp, R3, etc.) sample points, (A, B, C, etc), duct
diameters and duct &reas. Duct survey data is processed in the
feollowing manner:

Average the 12 readings to find the average velocity in fpm,

Calculate fiuw rate as follows:
average velocity (fpm) x duct area (ft2)= flowrate (£t3)
y min
Correct flow rate to this altitude by lulfiylying by 1.275.

The rated values are:

Ares Flow Rate
I 1700 fpm
II , 1000 fpm
III 800 fpm
v 760 fpm
v 1950 fpm
Vi 3550 fpm
VII g 0 fpm
VIII 76850 fpm
X 400 fpm

The actusl velues are calculated as follows:

I * reading &t A in cfm
II = 'B-A
III = C-B

« D

v
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. /
Total to Fan = G « H + I
" The entire vantilation survey is reported weekly so correct ventlila-
tion requirement and conditions can be maintai~ed, Coples of reports
are kept as a psrmanent record, ' :

R
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| 4,2,1.3.9 SPECIAL HAZARDS EVALUATION
|

Carbon Monoxide

The "Bacharach Monoxor" carbon monoxide indicator model CDE is used
where carbon monoxide fumes are suspected or known to be present.

The following steps should be followed for successful operation of
this device:

Unfold scale frame and scale from bottom of indicator sampler and
swivel forward until it locks in place.

S1ide metal tip breaker on the bottom of the indicator sampler
back to open the tube breaker hole.

Insert indicator tube tip in exposed hole and break off tips to
open both ends of tube. Push slide forward to close tip breaker

hole,

Slide either open end of indicator tube through wire loop under
scale and insert tube tip snugly into rubber tube connector

of indicator sampler,

Depress push button to bottom of travel and hold down for several
seconds., Release push button quickly. Allow push button to
return to its original position. This will be shown by
appearance of red line on push button.

oy 25



When red line on pushbutton is visible, wait 15 seconds before
examining the indicator tube for brownish stain in yellow
colored gel. If stain appears, carbon monoxide is present
in test area. /

Move scale right until only unstained yellow colored gel appears
in the window (A) to the left of scale's zero bar (B) and
z ined gel appears on the other side. Read scale at junction
¢) of stained gel and white guard gel.

Carbon monoxide present i1s reported as % CO in the air or as
ppm CO., A permanent record is kept of any unusual carbon
monoxide concentrations. Area supervisors are notified when
carbon monoxide is found in the area.

Hydrogen Gas

The MSA Explosimeter (model 3) is used to quickly and conveniently
test an atmosphere for concentrations of flammable gases and vapors.

The following procedure should be used:

LAft “he left end of the rheostat knob "on-off" bar and turn the
rheostat knob one quarter turn clockwise.

Flush fresh air through the explosimeter.
Adjust rheostat knob until meter pointer rclta.at zero.

Place end of sampling line at, or transport the explosimeter to
the point where the sample is to be teken.

Read just meter pointer to zero if necessary.

Aspirate sample through explosimeter until highest reading
is obtained.

To turn off instrument rotate rhooutgt knob counter-clockwise
until arrow on knob points to “off" position.

Report hydrogen concentration as a percent of the lower
explosive limit.

26
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Ordinarily the explosimeter is primerily used s & leak detection
device and any irregularities are brought to the attention of the

responsible supervisor.

A permanent record is kept of &ny abnormal amounts of explosive
vapor found. :

Microwave radiation

The “Ramcor" model 1200 Densiometer is used in the following manner:

Before connecting the antenna, set the "on-oft" switch to the
off" position. Set the selector switch to "Bat" position
and press the red button. The meter needle should read at or
above the red dot, if it is below the red dot, replace batterles.

Select the proper antenna to operate in the frequency range to
be measured. Set the "Selector Switch" to the proper band,
turn the "on-off" switch to "on" and balance the meter with
the balance control. Proper balance is obtained when the
needle is at the extreme left of the meter.

Cautiont Do not turn the instrument “on" when the selector

switch is in the battery check position.

Connect the antenna to the meter and scan the desired grea. The
meter is_calibrated in "DB" above and below 10 MW/CM®, The
10 MW/CM2 1s the "O" db mark at the center of the scale.

If using one of the horn antennas and the polarization of the
transmitting source 1is unknawn“ readings should be taken by
rotating the unit until the "B" field is horizontal.

The instrument must be in "off" position when not in use.

Cautiont Do not use the antenna head as a handle for removing
the meter.

Microwave density is reported in db.

A permanent record is filed of any exiese microwave radiation, and
a report submitted to the supervisor to correct the situation.
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4.2.1.3.20 A A 10 MATER

REGULATIONS COVERING THE TRANSPORTATION OF URANIUM AND BERYLLIUM
. v-'cilj.‘y_uu.:' '-'l‘l‘rc'o:::olo‘o 'k". '!o "W i’oo‘,\'r"

' SHIPPING FROCEDURES POR BERYLLIUM QXIDE

General Information /

This procedure is intended as & gdide for the preparation of shipments
of Beryllium Oxide by common carrier, parcel post, express, or courler.

Packaging

All Beryllium Oxide material will be packaged in double internal
containers which will completely contain the contents under all normal
shipping conditions. This double container may consist of two plastic
ba;:‘;opurutoly aealed, or a combination of the tollowing types of
containers:

1., Metal can
2. Plastic bottle
E. Plastic carton

. Cardboard carton
5. Plastic bag

Both containers shall be sealed to prevent leakage of the contents.
The choicetot containers will be dictated by the characteristics of
the contents.

Sharp or heavy objects should be put in rigid containers, liquids
in plastic bottles, etc.

The double inner container will be packed in a suitable outer container
with sufficient packing material to adequately protect the contents

from damage.
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For peckaging liquids the outer container shall be of a material
chemically resistant to the liquid and sufficient absorbent packing
material will be placed between the inner and outer containers to
absorb the liquid in the event that the inner container should break
or leak for any reason,

For packaging solids or seml-g0lids, the outer container shall be

" rigid enough to withstand the type of handling encountered in normal

shipment,

Labeling /

Each double inner container shall be plainly marked with a tag, label,
sticker, or & felt pen in the event that none of the other three are

available, with the word BERYLLIUM in such a manner as to be visible
to the recipient before the double inner container is opened.

The outer container will bear in & conspicuous place the I.C.C,
Clase B poison label shown below:
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Monitoring

Each package containing beryllium shall be monitored by Health Physics
before shipping. The maximum allc vable contamination level ghall be
0.01 ug/cme Be removable by smearing. ’ ’

' SHIPPING PROCEDURES FOR URANIUM COMPOUNDS IN COMPLIANCE WITH I.C.C.
REGULATIONS ,

i/

General Information /

As stated by the I.C.C. Bureau of Explosives, radioactive materials
are a Class D poison. Radiocactive material is defined as any material
or combination of materials that spontaneously emit ionizing radiation.
The I.C.C, has divided radicactive materials into three groups accord-
ing to the type of radiation emitted at any time during the transporte-
tion of such & material, as follows: :

Group I Radloactive materials that emit gamma radiation
only or both gamma radiation and electrically
charged corpuscular rays, better known as alpha
and beta radiation.

Group II Radiocactive materials that emit neutrons and
either/or both types of radiation characteristic
of Group I materials.

Group III Radioactive materials that emit electrically
charged corpuscular rays only, i1.e. alpha or
beta radiation, or any other material that is
80 shielded that the gamma radiation at the
surface of the package does not exceed 10
milliroentgens for 24 hours at any time during
the transportation of said material.

The radicactive material used and shipped by the Coors Porcelain
Company, Fuel Element Department is princ%gally an alpha emitter.
Hence 1t is classified a Class D, Group III poison and must bear an
appropriate label stating such. 8ee Seoction 73,391 of the I.C.C.
Regulations for specific details.
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| Packaging

It is necessary to exeroise speclal care in packaging Uranium compounds.
Below are listed in brief form the I.C.C. Regulations pertaining to
our product. '

The design anc¢ preparation of “he package must be such that there
will be no significant radicactive surface contamination of any
kind on the outeide of the container. See Section 1I D for
maximum acceptable levels of radiation.

. /

The smallest dimension of any outside shipping container for
radioactive materials must be not less than 4 inches. Thus
any package containing U-235 in any form wust be at least
4 inches x 4 inches x 4 inches.

All outside shipping containers must be of such design that the
gemma rediation will not exceed 200 mr/hr or equivalent at any
point of readily accessable surface.

The outside shipping container for any radiocactive material
other than exempt quantities, (See Section IT E for exempt
quantities) shall be wooden boxes, fiberboard boxes, fiber
drums or metal drums. Any container used for shipping redio-
active materials must be constructed so as to withstand
conditions incidental to shipping.

Radioactive materiale Group I liquid or solid must be packaged
in such a manner that no alpha nor bets radiation is allowed
to escape to the exterior surface of the outside contalner
and the gamma radistion may not exceed ten wmilliroentgens at
one meter from any surface of the radioactive source,

Liquid radiocactive materials wust be packed in tight containers,
chemically compatible with the contents and must be eurrounded
with sufficient absorbent material to entirely absorb the
contents in the event the container should leak for any reason.
Absorbent packing material wust be such that ite efficiency

+ 48 not impesired by chemical reaction with the contents of the
container.
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Outside containers containing Group I or II radiocactive materials
wust basr an appropriate red label as described in paragraph 73.414 @
of the I.C.C. Regulations. ’

For rail, truck, or express shipment

HANDLE CAREFULLY

RADIOACTIVE MATERIAL

CLASS-D POISON  Group | or 1l

Ne person shall remain withis 3 feet of this container unnecessarily
Do not piace undeveloped film within 15 feet of this container

Principal redioactive content
Activity of contents

Namber of radistion units from psckage
Not more than 40 units shali be loaded in one car or one
motor vehicle or held st one locstion

This ks to certify that the contents of this package are properly
dascribed by neme and sre packed ane mark od and ere
in proper condition for trensportation secording
ty the Regulstions prescribad by the leter-
state Commerce Commission.
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For air shipwents

RADIOACTIVE MATERIAL

nmmummmmmlmum
OF THIS CONTAINER UNNECESSARILY

——————

3

s
LS
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For air shipwents

The redicsctive materisls shipped frow cgiru Porcelain Company, Fuel
Elewmsnt. Department being a Clase D

4 in. x 4 in. blue and white label.

Group III poison must bear &
/

For rsil, truek, or express shipment

1

|




Inner oconteinere shall bDear & sticker, lBbel, or tag in such & place
that it will be easily noticed by persons opening these containers.
See Section 73.393 and 73.414 of the I.C.C. Regulations for specific

details.

It is unlawful to label packages with Class D poison labels if the
packages do not contain such. It Je also unlawful to leave a Class D
poison label affixed to any vehicle after it has been unloaded of
radicactive contents or to ship emptied containers with Class D poison

label affixed. ;

/
All radiocactive material shipments which contain Beryllium Oxide will
display the Blasa B poison label in addition to the appropriate Class

D label.

Monitoring

In brief the following conditions must be met before a shipment of
radicactive material may safely leave the Fuel Element Department:

There may not be more than 50 dpm surface contamination removable
by smearing on any outer or inner container.

Gamma radiation may not exceed 200 milliroentgens per hcur at
any readily accessible surface nor may it exceed 10 mr/hr at
one meter from any point on the radioactive source.

Packages must be put together in such a manner that thelr contents
will not spill or in any way cause undue exposure to personnel
involved in handling the shipment. Packages must be able to
withstand conditions incidental to shipping.

Al)l packsges must bear in a conspicuous place appropriate labels
denoting the nature of the contents.

The Health Physics Department will monitor packaging procedures
periodically to make certain that all rulee are being followed.
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The I.C.C. Regulations allow for unmarked shipments providing that the
Quantity being shipped meets the following requirements:

The package must be such that there can be no leakage of the
contents under conditione normally incident to transportation.

The package may not contain more than 19 grame of Enriched
Uranium or 2000 grams of Natural Uranium.

Surface contamination may notfoxceed 50 dpl/'rt2 removable by
smearing and gamma radiation frow within the package may not
exc:od'lo millircentgens per 24 hours at any readily accessible
surface,

Shipments of low level waste may be made in car load lots providing

mmé radiation does not exceed 10 milliroentgens per hour 12 It
rom any surface or 5 ft from either end. Material must be

packed in strong tight containers braced in the ‘vehicle with

no loose material in the vehicle. Shipwents must be loaded

by consignor and unloaded by consignee and the vehicle must

bear & 10-3/4 in. x 10-3/4 inc. label es Gescriled in Section

74,553 of the 1.C.C, Regulations. See Section 73.392 of the

I.C.C. Regulations for specific details.

POSTAL REGULATIONS COVERING THE TRANSPORTATION OF RADIOACTIVE MATERIALS

General

Quantities that may be shipped via Parcel Post are those that may be
shipped 'via R,E.A. or common carrier as exempt quantities. There are
rome differences however in the labeling requirements. Below are
listed the requirements in brief.

Packaging
Packages muet be put together as outlined in Section II, B, 6 of this
paper and must be able to withstand conditions normal to shipuent

via Parcel Post. No shipwent wmay contain more than 19 grams of
Enriched Uranive or 2000 grams of Naturel Uranium,.




Ladeling

Packages must be labeled as follows:

‘f‘
"Radioactive material, gamme radiation at surface
of parcel less than 10 wr/24 hr. No significant
elpha, bete or neutron radiation".

»

{h: gontontl must comply with the specifications designated on the
abel.

| /
Monitoring |
Monitoring will be carried out as outlined in Section II D, 1, 3 and 4.

Exempt Quantities

There are no exempt quantities for shipment via Parcel Post. Any
and all packages containing radiocactive materials must be labeled.

REGULATIONS COVERING AIR SHIPMENTS

Shipments made by sir must mweet all requirements of the I.C.C. plus
those listed below.

Packages must bear a label reading as follows:

"Do not place in same compartment with undeveloped
film or meil”,

No wmore than 40 units of Group I and II materiale may be shipped on
one air craft. This will necessitate marking the contents of each
ckage providing the total shipment contains more than 40 units

1 unit-1 mr/hr at one weter distance of hard gamma).

Compersation should be made for differences in air pressure during
flight, 1.e. caps on air tight containers should be secured to with-
stand pressure from within the container.

e e
|
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4.2.1.3.11 MEDICAL PROGRAM

Schedules

A pre-employment physical exsmination is required of all employees.
Routine physical examinations are scheduled for either 6 wonths or
12 months intervals, depending upon the person's work area or job
duties. A terwinal physical examination ie required of all employees
Just prior to termination. All employees are checked for weight
change, vital capacity change, any chest, throat, skin complaints on
either a monthly, bi-monthly or tri-wonthly basis. The same system,
to deterwine frequency of visits, 18 used for the routine medicsal
visits and the scheduling of routine physical examinations.

Any employee with a suspected exposure or occupational illness is sent
immediately to Dr. Wright for examination. Any severe change in
weight, or vital capacity is brought to the Doctor's attention so

:hlt he mey evaluate the situation and decide what action should be
axen, : '

Several of the A, Coors construction workers are included in the
medical program, since their job duties in this division bring them
into close contact with possible contamination.

All ewployees are required to have ten weekly checks of weight and
vital capacity, which are used as & background, to determine any
abnormal change.

A Medical Record form is kept on all employees, listing their starting
date, their pre-employment physical date, any routine physicsal
examinations and routine medical visits., A file card system also

lists weight and vital cepacity and the dates of routine medicel visits
for each employee. A list of physical examinations and routine

medical vigits is included in the Exposure Summary which each

- employee receives upon termination.

A copy of the Maternity Leave form is attached. This form, when
signed, is placed in the employee's file in the Personnel Department.




oy

Maternity Leave Form to be Signed by All Female Employees:
/

T0: Al]l FYemale Employecr~
SUBJECT: Maternity Leave

‘ /
The Company policy regarding'maternity leave for women in
the Fuel Element Department is as follows:

1. It is the employee's responsibility to notify the
Compary at the first knowledge of pregnancy and to
request maternity leave at that time.

2. Maternity leave will be granted immediately for a
f pericd not to exceed two months beyond the
termination of pregnancy.

To be sigred by the employee:

I understand the foregoing statement of policy and agree to
azsume the responeibility for notifying the Company at the
earliest possible knowledge of preguancy and tc accept
immediate maternity leave.

Employee's signature
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4.2.1.3.12 PERSONNEL INDOCTRINATION

The Health Physicist meets with all new employees to discuss the
health physics safety program. The coutents of the ﬁﬁg}ig ;Bl!iﬁ!
Quide are covered with the new employee. Speclal ewphasis is placed

| on proper usage of respirators, contamination enclosures, and

|

protective clothing.

/

/
¢l S ecture i

The Nuclear Physicist meete with each new employee who will be
working in uranium processing areas. The major provisions in the

.~ Nuclear Safety ggide, CPC-68 are covered with the new employee. The
emergency evacuation procedure is also covered in detaill.

Films

The film "Living with Radiation” 18 shown to all new employees. The
film "Criticality” is shown to all new employees who will be handling
urar.ium,

On_the Job Training

It is the primary responsibility of a supervisor to train a new
employee for his Jjob., This training ie to include the health and
nuclear safety aspects of a particular Jjob.

Nuclear Safety Inspectore and Health Physics Technicians have the

responsibility to monitor all production areae to see that all aspects
of safety are complying with rules and regulations.

4.2.1.3.13 DECONTAMINATION

Area Decontamination

In the instance of a spill involving hazardous materials, Health
Physics should be notified immediately.
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| They will determine the type and extent of ocontamination and the most

' suitable wethod of decontamination. In the event of any possible

‘ airborne contamination, personnel should wear respirators during
clean-up. : /

e T

Care should be tsken to minimize any spreading of the contaminscion
,by taping off the erea, thus cutting down on traffic.

;Doponding on the degree of contamination, equipment may either be
' ¢leaned in place, or removed to tho/pocon Room and cleaned within
!oithor hood. / ,

PR

!

| Protective clothing has been provided to eliminate, as mu'h as possible,
the contamination of perscnnel. In some cases, however, an operator
way be unavoidably contaminated. He must then wash thoroughly with
soap and water and when necessary with a more effective decontamination

materials.

Decontamination Materials
Decontamination materisle are listed approximately in order of
effectiveness.

Alconox and water,
Alcohol or Acetone for greasy or oily items.
Decon Solution which is prepared as follows:

Dissolve 227 g of Citric Acid and 113 g Versene Powder in
water in a 1500 ml [ <2ker.

Add 37 wl of Igepal.
Pour concentrate into a 5 gal. container and dilute

te 5 gallons.

Nitric Acid, either dilu.ed or concentrated, dapending on the
requirements.

When contamination cannot be removed with these materiasls it rny
be painted over.

41




oy ,

|

4.8.1.3.14 NUCLEAR BAFETY MONITORING

Operating Principles

Uranium in geometrically unsafe containers is handled in 300 g batches.

Uranium in geometrically safe containers is limited by the volume of
the container and the hydrogen to uranium ratio.

Minimum edge to edge separation of twelve inches is maintained between
batches of uranium during all stages of processing, storage, and trans-
portation, unless safe geowmetry controls are used.

Stored batches are maintained in verticle planar srrays to minimize
interection,

Operating criticality 11l1tq are posted wherever uranium may be handled.

The nuclear safety plan is contained in the Nuclear Safety Guide,
QPC'QB. !!!!. 1- . F .

- W n e Are
Nuclear Safety Inspectors continually monitor work on all shifts.
Visval inspections are made to insure that uranium ig handled only at
approved work stations and storage aress, in accord with the operating
principles. -

Inspections are made to vefity that the uranium being proceesed at a
station, does not exceed the station criticality limit,

Gamma surveys are made to insure that uranium does not aocumulate in
unsafe places such as low level waste tanks, Be0 storage areas, etc.

Infractions
A nuclear safety infraction is any action which is not explicitly
permitted in the Nuclear Safety Guide, CPC-68,




. '.

All infrectiona are reported on the Nuolear Safety Infreaction Report
by the Nuclear Safety Inspector monitoring the area where the incident

occurs.

The Nuclear Safety Committee studies the report to determine what
i disciplinary action, if any, is to be taken against the violator.
Disciplinary action 1s then administered by the violator's supervisor.

Individuals violating provisions of the Nuclear Safety Guide are
subject to the following disciplinary action:

' A. Personal contact by aupervfaor and Nuclear Safety Committee
| to include a written reprimand.

E B. Personal contact by supervisor and Nuclear Safety Committee
? to include a disciplinary layoff of from one to five days.

C. Personal contact by supervisor, Division Manager, and Nuclear
Safety Committee for purpose of immediate discharge.

For a firet offense, the Nuclear Safety Committee will review the
violation and recommend action A, B, or C, depending on the circum-
stances of the offense,.

For a second offense, the Nuclear Safety Committee will review the
violation and recommend action B or C, depending on the circumstances
of the offense.

For & third offense, action C is the only permissible action.

n e or

All operators working in areas where uranium is handled must be given
a nuclear safety indoctrination by the nuclear safety group and by the
operators' supervisor.

The operators' actions are closely watched by the Nuclear Safety
Inspectors until the operator demonstrates he understands the importance

of following nuclear safety rules. ’

| 13
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' ghanges in Oversting Precgdures -

. Changes in the nuclear cafety plan are requested on the Nuclear Safety

Deviation Rejuest form. /

Minor changes in the p.an can be approved by three members of the
Nuclear Safety Committes,

Ma jor changes in the plan must be approved by the AEC-SAN office.

~Bnorgoncx Conditions

/

/

A system of five radiation detectors 1s installed in the Fuel Element
Bullding to give warning when the radiation levels within an area
exceed a preset level. The most likely cause of high radiation levels
is an uncontrolled chain reaction (criticality).

The alarm will be enunciated by meane of a siren located at the
detector. Each detector and its accompanying siren operates indepen-~
dently of the others. -

When & siren sounds, all personnel in the building will:

Proceed to the assigned exit for the ares in which they are
working.

Do not stop to change clothing, mhoes, badges, etc.
Proceed to the designated assembly area.
Report to the emergency warden at the assembly area.

Re-entry to the building will be accomﬁiilhed only after Management
and Health Physices have evaluated the situation and have approved
re-entry. .

Each work area will have an assigned exit and evacuation route which
will take personnel to the most feasible exit by the safest route.

The accompanying floor plans diagram the exits and the areas to use
these exits.
2
L o
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The exites are indicated es:
- Proni Entrance to Bullding
- South Side of Building, East Crash Door ,
--South Side of Building, West Crash Door '
~ Escape Hatch from Depressed Area

- Furnace Room Exit
- Mezzanine Exit

SHUTaOw»

The following areas will use the exite designated below:

/
A - Offices, Laboratory, Locker Rooms, Vault, Mechanicsal
Technicisns Area, Tool Crib, Decontamination Room, Second
and Third Levels of Tower, Blanchard and Drum Cut-off
Grinding Area.

3 « Ground Floor Level of Tower, Extrusion, Despatch Oven.
C - 4ix Line, Grinding.

D - Depressad Area. -

E - Furnace Foom, Inspection.

F - Mezzanine, Alternate for Offices.

All personnel after evacuating will assembly in specified areas
according to their normal work areas. The Warden for each area will
detormine if all of the people from his arsa are present or accounted
for. The Area Warden will report to the Chief Warden when this

determination has been made,

The Chief Warden, the Health Physicist, and designated Supervision
will assemble at the main entrance to the Fuel Element Building.

Personiiel will evacuate to the Porcelain Plant by the following route:

Proceed directly to the small door on the north side of the main
plant and enter.

Inside the building, proceed south between the two large kilns
to the large wetal doors opposite the stairway. Turn right
and proceed west to the courtyard. ]




-
AT S

>
Upen resching the ocourtyard turn right and enter the raw material
storage area. This area consiste of a long hallway with a
series of vaults opening on to the hallway,

Assemble in the hallway in groups sccording to your normal work
area. Signs will be posted in the hallway designating
assenbly aress.

The sssembly areas will be designated from weet to esst in the
following order: . |

- Offices

Laboratories

Furnace Room, Mezzanine

~-Inspection

Mech Tech

Grinding

Chem Process

Misc., Visitors, Malatenance, Construction, Accountability,
Health Physics, Nuclear Safety, etec.

/

ZQEmUQl>
O I I O I |

-

Upon arriving at the secondary assembly area, the Area Wardens will
take charge of their groups and await further instructions.

It i= absolutely essential that all personnel involved in an emergency
evacuation observe the following rules:

Proceed immediately to your assigned assembly area by means of
the designated exit.

Report to your Area Warden immediately.
Do not leave the assembly area until instructed by your Area Warden.
Do nﬁt discues with anyone any details of the emergency situation.
u ¢ statements to the Press, etc., will be made only by
authorized persons.
Plant protection personnel will assist by whatever means necessary
to keep out unauthorized personnel and to maintain clear traffic
lanes for emergency vehicles.

Normal procedures will be followed for any emergency conditions
which oocour at night or on weekends.

)
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After sccounting for all personnel, ehbﬁbhinr Warden will then
telephone the following personnel in the order listed:

Bob Mornin oy 5
George Bidinger b i -
Dale Swmith -
Tony Reeder
Frank Mayer
Joe Coors

- =y

Plant protection personnel will maintain security surveillance from
outoid; the building until proper suthorities arrive to evaluate the
situation. !

The Chief Warden will noit the above personnel at the Fuel Element
Building.

. The following emergency equipment will be kept at the main guard

post and will be removed to the outside of the main entrance by the
guard in case of emergency:

-~

2 8cott Air Paks

1 Emergency Kit contaihing:
2 pair coveralls

' 2 respirators _
1 High Range Gamma Survey Meter
1 Alpha Survey Meter
wasking tape :
rubber gloves
hoods
Flashlight
spare batteries .




EVACUATION ROUTES FUEL ELEMENT BUILDING

S CU S Ui DR P ——

™m
v .

Baay
paocoadaq

o

PFurnace Room

EXIT

&— To E

Inspection

k:

LALLL LM B L LR L LR RALLL & L

i’!ech Teéh
- Area

Decon
Room

To‘A '5;\'5‘,\

EXIT| A

Vault

EXIT C

PP PI77FTFTOg 7777 TFT77TTY

=

e

A

\

%097777////[&004&

EXIT B Z
|

= ////////g

=

\
v
-

v
B

B —



Us

EVACUATION ROUTES, FUEL ELEMENT BUILDING

SECOND FLOOR
OFFICE P
To A
il
. - & -
=
f L=
LABS SPEC MEN
‘——-————- —
& ToF . <
ey
ALL SECCND FLOOR EVACUATES RY EXIT A, MAIN ENTRANCE

- t e 2



Q

- ’l’&ijr

ASSEMBLY AREAS IN COORS PORCELAIN COMPANY

L L3 KILN

PREGRIND
INSPECTION %

Al I8ljclipl JeEjIF]||G]IH x : ; |
: ~ To |
| —® 2np |

T e ———— e

@

< | |

S
-
5
o]

Ry

IS



M M35 N —
1) R ]er]@o & ?{

)I”

A\ (L
i) WO

(9077
;-
°q

Y

LICEMSR APPLICATION SUPPLAMENT NO. 3
November 14, 1963

% J DOCKET
: USAEC o
5 , Division of
. Licensing & Regulation
NOV1 8 1963m
[ %

Health Physics Guide

This copy of the Coors Porcelain Compeny

"Health Physics Guide" (Amended November L4, 1963)
is furnished for reference use as & supplement
to Coore Porcelsin Company applications for

AEC licenses.




9

HEALTH PHYSICS GUIDE
COORS PORCEIAIN COMPANY
GOLDEN, COLORADO

/
/

/

Prepared by:

R. D. Smith

o
.

FEBRUARY, 1961 _
Amended November 4, 1963




Io
- I1.

» II1.

'~:¢ uu,r‘.

Iv.

LV o

TABLE OF CONTENTS

.

sateoduction %
Curtrol of Airborme contninctzan;‘ oy

A General &

B. Clove Boxes N "wf
S Veloclity Hcods ?
despiratory Protvection , :1:,

ar

“ A EilZMasn Re-jloolop

B. Seif Conteined Breatning Apparakts

Alr Sammpling

& Process ‘rea Sampliag
84 Jan sarpling
e, Qut-Fiant Aty Saruline
’
i SESBOLTEe . UG LaE Raticn
e Costaminagsion Surveya
Qe Maxivan Perpiesidls Woiiins Luiits
Eo FJI“::]‘J;C&L; Meviods
F. Contaminated Waste Cispcsal
G. Smoking and Eat’ing
2adiation Dogtuetyy g

i

e Jiln Suages “a
3. GaLe Alarms and Lurosncld i*;ccors

N-ucn.l Frogram J,‘

. Fhysical Examinations I8
B, Urinalysis .%

Procezs Statiorns ‘

d
™
-~

W

- O ¢ (% ] & ww e ' ;’

L
v

(DOVEy



KA

RXI.
esd
XI1I.

- £ §

Jegords
A. . Operating Personnei Bxpo
B. Envircngental iiposures

Matertel Shipping end Packing
Persannel Treining Program
Bergency Coverage

- 4



e O UTICDTI0N

i This mauual outlines the lealtl and Industrial Hvglienc

6f.cdx|&ic fuéi élemerits .,

R

probiezs essociated with the fabri
' - These cerarvic fuel elements may ¢
+ow enxiched wanium, normal u.anili';unusmcd,unanﬂum, Aiorium o

&
GRS | o raisien w3 A0 DEMPELL W DAlEY . ’

h;ghl,w-nriched wanisn, - .

The preblecs associated with the sccountebitiyy, ceriticadii,, and

a5 PR R, - ! gk . - B2 o opasy - 4 oo 2 e - . PSR -

geoxrity dhiees of thip &lvision ere Lisenezad anfer gepe et

e 4 o B A S e " . o lovoad &8 AR - s - . " b
The erivics o f ZANNAL epPerys rg alesellial Aounent aumber LRI, »

The overall respousibility for Hea'.th and Safety rests with thc
Bivisivi !'w.ager, s Bs L. Mornia, - $hae direct responsibility “or
G wlhabddd @ w So 3 ‘.".\ .,;.:o.hlt‘k. N‘-L ; *~\Lf;°u-*“. 3 -‘.{r C\i D\J ehe pr.)~2b‘~

Healte Fhysicist; . 5. D S:ith, ’: Healdh Ilysielet regocsts =*

& !
direetiy to the Divialon Mara cr ‘m#gh the Production S‘Grln";apdezxt.

Tral ed dealth Physics reprecenta

processing area at elli times that

-
»

progesccce

4 Nov. 63




Tue basiz health hazerds in thiz opesstion are cof a voxlcologicdl

443 vediclizicel rature, tL the stive uvaterial and the 2t ’

ey liiun belng. processed precent & : .utut hazerd to the worlas
vies particulates of these mater
on the body smy vary from cne rate
faced i protocttn; the wvorker are.

viieh is afScetive for one m’ermxm.--ne.!“e oe effective for

inhaled. hile tde effects
the othar, the problems
¢ S0deBasentrols progre.

tae otacs.

Earicied wreniw: presents an added hazard in that the aaterial .
- ‘. - o4 - K aa = $ e & ~ - .. 3 -
X
- . . .
Mot e o g LN i - 4 v - B - W - “ .
DO CH AT Lo cae JRalatlol G6860Ciaedd waltlh &4 - beadee WEBDALV @G

'other ridicactiive materials under ncrmal ang abnorma’ coaditiocns.

f- 21, b . PR a o 4 - larrn wABE vl @ @& b
. il the re'ative o2ards of -r,.';r*a:‘_ redlciotive wateric.s wi.
.
.

Valrys Wala wu€ guancetles ooescnl, COLOfL e L aaliud OF

&'
will be the comtroiliug facnoi lu -4&3_‘.,.1 eriteris v e ff boch

Ll :
Wrell.ls ave asndied, If o desig:n “mqmu to contres the hazard - .

o
frow aury.aiwc, the haz.xd frou ;t.*ﬁ.\.mnive matariplds -bandiedr |

(giusive of eriticaiity) is a:‘.eq‘* controlled. :
k .

veryelil

L lov. 63




II. CONTROL OF AIRBORNE CONTAMINATION
A, General - .
Ic cmro‘..uné the pou-*.tia.k_rbc.me contamination problem, |
p che philoscphy cf comfireme : contatmment will be

10 Fed 61

, ant and contalimment of t

e

pursued in preference to re an individual respiratory.

proteciion. “The basia equl provided for the confine.

ape.the townl

¥, .
exclarure (glove box, and theggmutisl enclosurs (velocity

'nco:’.':} -

alove 3oxes

™

W aln Byt e aved w
A | il

o
o o F o e % 5 . bk o &
BVESRSY LI EXLaUET . | FRBSIRS STk ) -3 € LD OSUUR-v ~adWlD TLE

erc_osure is introduced through a high efficiency filter

at one of the sides.

G-  wisanbLility. C;ear.;;r.c;&p important fram a gquality,
contrel standpoint, Eace of &nt&inipg clesnlinege L&

- <
therefore iumportant. Thise for emooth interpgys -

surfaces, rounded ccriers an sence of hard to reschr - -

areas .
o

2 L) Tl L NG s Y. 4 Fa . - ot v - h
3. Werkability. The Loceniofa of gicve ports, wizdow

angles, vestibules, etc., are such as tc entail & minimum

of fatigue to the operator.



a“m

L Nov 63

L. Air Requirement. Air flov. aepability is such that. there

s ol

vill e 2 Tiow of 200 T2 sy ptie fice of any opening to -

coutain alil comntaninagte it dry box.. Tais zcans that.

sacu.d a glove break or = ves 2 doar be cpencd there will

be & surge of air sharough the of such magnitude as to

have this vekoeity. This is 4 Lo by maintaining & flow

weter statiorpressure. The 6ir
' .

Sovmizen s s R x 7 a .o »
B PSS ..L- B gl > PRERST v.'.p% whdviw (NJUO s vhascdhuiiy s e

od 30-50 ofm @ C.5-0.6 inches

tc C.2 micron particle size) waud exhausted thrcugh e 2-inch

S ¢ o 'TT < L 5 { 4» - o ~ . - - - 9
du-mever outlict with a vewceclly 22 5C0 fpm through the i ter

v

; . . TRV AL S . ; e By
viaw .t WAl CooVilsd o008 VO oolny duld GESAgO 401

L
]
{

Tais cperation are es follows: . i

£od Ovenings.. 4 aet c?i.ngs &re sent to & uinimun

Size CaumenswWate witn o c;,»c?ion reguirenents of the hoddh.

Ia wany cf the eacloswies *.aor*c'e provided to edcse ﬂne s

cheasags . b " e

i



the Lace of auy heod 4 50 ¢ Ja certain. ap.ations vhers .

large amowrts of contenisazts: generated; the minimuam- o

velocity will be neintained fpa. The flow rate-designed

Jor each enclosure is such * .minimgm desired velocity
vil. be maintained even if & cpenlogs are opep siiule’

., neously. . g

2. Alr Mltration. Air exhausted from & ve.ogity Losd I:

. , . - ¥ aow { 50 i oVl oo B o i 3 .
zed through an absolute 4ype filter (95.95 eflicieat doun

an -

“b'nJU

< ™\ ~ -

wiJ e bl s A wae - ’ - - e . - - -
CACe B8y 2OIIGT - -t it dan wadeRns et Biak o R o

that situaticns ray arise wheo airbcerne contauination is suspectcd
or kncwa T2 exist in a work area. Woen this situation «il:4s,

R 50 myad - o Y v o~
meLsures U3l oe taier Lo 1 el

Y, Cesirec comtadmment .o sl A

‘uddviduel resplratory protection. Yeen provided. N 4

s

4 Liov 63




al

10 Fed 61

> D=

Half Mask Bespirator
Bach worker will be provideds' vhem necessary tecause of

cusvectled eir-derne contani m, vith & Willson respirator,

Model 809, equipped with ) fllters. This filter *

ion of toxic eeroscls and
tively filtering the
firnest smokes as well as mQ toxic peziicles ‘.nhlm.ing

1a designed for effective £

for extremely fipe perticle

radioastive dusts and beryllSfm part frulates,

A 20% penetration has to be assumed with any ha.f mask.

/e - o . - -\
JHandbook for Radiation Monitering, LA-1835), Since it

Scutt Air-Fek, Model G000-ASMSP, 1e provided fu. emergency
Usé waere & worker might be exposed U0 an envircumental
concentreiiin edce.ding L0y the MFCq. Uhi:c breething
apparsatus 15 approved Icr a *iod cf 30 :ninutep_ aff beavy ‘W
exertion, It hus the feetu f maintaining a slighv/ %

;
Pceitvive precsuire withir the eplece, minimizing any &

penetration of tae contazine sphere inta, thamface~- ¢
Piece due tC poor fit, .ezaks >



Iv..

AIR SAMELING
A. Process Area Sampling T . 4
A ommprenencive yrogran of nwing will be conducted * o -

on a routine basis to provi by day evaluation of £ -

parmal plant operatiorns, S sarples will be taken.to

+ evaluate new or modified ope » maintenance wvork, or e

unusual conditicas.

- ; .U bagure edequate. sernling Pébke pereral iy, a wuwher
of portable air pump: capadble of. continuous operaticn

are provided., Eech of these pumps will be strategically

- o -~ e » -~

- - .- o \ L - - -~ - - - -— ik By »
|
o

.
. o - "
- 18 - - - -
va o

o

to the Gast Model Q740 pump “"Giraffe Sampler",

Tc coliect dreathing zone sa™ples reguired vy the Atomic

“d - 3 o L B |
L PR T I - 4 e - s o
4% - . f-u..d-.f_....;-v‘;, . LIP0S O E&MpP.Lr iy

S ~ . '
P pmamn s wprid o
SR Tm) AWOTLUL Gl

«

couLpuent are availatle. Tne dirtable Gast sample Puaps -
- <
e

rcan be located in the prcpert tion with respect togthe .4 " ..
‘peration, alr carrents,  and

operations of a shorv duretd pthe High Volume pip. . e .

. 2 Fal B’ - o ™~ % - “

v~ + 5 - A ™Y et oy \ b B b +
_____ va Wi “ ! ok Renlu-act ;CLNAL AA8LNNeN
.- " o e g . W ™ o\ ‘

e .. v e C wevBpach Ml bt vwte e QU GG S -
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-
Alr sauples cbtained with the portable.pusps are collected on
ax ashless filiter paper of & : n‘diuma,ar. waatman el
& & typiaal paper of .tais The fiow rate «ils be mounrea.-.
3y controlling the preszure . oss the filter ;aper, using
. & Msgnehelic vacuum gaue as cating instrument : Flow -
‘ rate curves have been detera for.this type of p‘ﬁcr and -
sauL..ec Lolder, equatizg flaulf ~to erssunukdrop.:'Elch atni "
" o ' oenliagapuns Y Lk .‘.',:;;; Bre® TR e Ao ensh tyre of
D Duct Sampling
Adr haing discharged frou the bulldins 1¢ gampled continucusiy
~ @dbhe oad S LI w P A el B JON e sek® Caa ¥
}PC level will be & x 10-+3 va/em3 for grose alpra agtivity
from uixed nuclides.
"1
Akl alv.aiadss Loas passed thu o’ process cguipaent aud enclosures
Zust pass through absolute t fliters before icaviag tpa .~ 7
o ouliding. Resa air is couwr by exhausting taro théfzr
eaclgouwre ventilation aysten, '. |
'
7& assuwre optimum collecting culates, 2 pii‘t sanZl  »
wbe 18 Latroduced into Jhe e gl Lir auet draving &ir &¢ a
e i.ovw rate whicn will proc.ce isggkipetic ccndi ions at the

pitot orifice.
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Qut-Plamgt Air Sampling .

Qff stte air samples willi be dted by means of two

systems, Three permapently air sampling:stations .«

will collect air continuous a weekly basis,  The

Gelman Nuclear Alr Sampler used to collect these

ted at & flow rate of -

samples. The samples wi.i

« e,

High volume samples o a shorter duratvion wili. be cclliected

at various locations around the plant environs. These

sampies will be taken at fregquent intervals prior.te p.ant
STEIMT -UM &) - ' -5

A e [ W
Assoanyine diapvanm, Lie . A eoepdinates of whasse

stations are:
L. 8092 0C95. 100 meters southeast of plat
€135 0200, 500 meuaffReast of plaut.

C. &z<0 0165, 1600 mat* east-gortheest f pawnt. .

Thece siations will be suw by & permanent samplling.s-

statizy operated by the Dov C gical Company. ~This#

Ja Lu€ @VELT TOAT Lul iuealll. Average LelghLorLoca

concentratian at the ground during any calendar month,

-

N
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CUT=FANT VATER SUOFLING e

.85 detarmined on a month.y besls ; exczeds 0.0l uicrograss -

¥el cubie mePer, but louvs net &ed 0.0% \.u;/:.x3; vhe pluat -

will infarw the AN of specliligiprocedures vhick will be. under- .
teken 10 reduce the ailrccrue tration. In the event that .

-eoncentration exceeds L.05 ug/MiR operaticns will be immediately

e d

alted and the nececsary :ornewam zade o reduce the &verage
Concerdoaticn 1o below- -0 o) '-{'.k?'- In any eventy, ccrneetlations

&
. ~ sie .t s r 3 . s olodle aEa ol i 2 - ” . e S - - =
goove 0,01 ug/MY will Lo jernitted-to exist for ot more Thas &

A Naes we - v ) . ¥ L1 BT o, W R kA -

OV day Der.Cl uniess spsc.Jically authorized oy vaz 2 o

.k 4 o 1 . 24 19 % e anE PR T d N . E -~

such autacrizetion will ve fLortiicoming only 2t

TAER wolelh are oy secteld o » i ¢

b ]

vl s b - ek - et . - e a - - £

- ‘
: ' = ar 2 i . . = 2 < o, . -
asdad e B GO Ge Y w@DAE |, CAUCOWS f b W L S T »
2
N ~ P ple oy iy el - < - ] - o FEPE o . N P
us/en? shen tacrium is being xrocessed, the plar' wi.. infoin the

AZ0 of spceilic poocedures vidch will be teker to reduce TLz aure

. " LT " P oed % 9 - ey - - o
DOorne . cat e Laatlior JAurilker &ans will be &t the dAicuiiog

n - % oy " - "
Co Wil nnu»

v

Taere arc four dralocge syste.c vhldimight be affectel Qy our mperaticrs.

r. . ' . s e el A e e a =
M ey (A - . i - . EAL Yk Ca 440VE Uu:t C‘l Gg--\-u-- -

.

- . - -z i " . " v
Gat ¢ W S T 3 W ol TRgr 3 - ca e Qualul 34VE. -l




. -

——

is joined at a distance of approximately 120( meters north

$ .

¢+ wert 'of* the plamt site by =77 "

Crecszan'’s . A A8 ttent streaum. AfSer JE
eonluence, Pt ain 50 meters of the plant

site end dra.n:

Cleer Lreck., his les a la.:gd.kree.m flowing from Cledr -~

-
Sreex Berysn through Soldan ‘.’mns‘rtheaszerly directior.

N e ™A » y M 4 < - e | a-d s ~ . | s op 2 L™ < &£ -
ohurch Ditek, This 13 an irrigation camel viich origin

- " ™~ ) g - LN A Y i - -} A
at Clear CreeXx weet oFf Golden and fluwe cpen t0 the edue
-

Of T S - N : LT sl i o (903 vl e

20 ALL LU TW L€ pa Al savb v L8 Caalel L.%S4

sample yoint will be establisized 3% the confiuence of Tulic

Gulen erid Clear Creek.

Tanese podiats will be sampled .rt-c‘f.l;:cz Pour weeks to ectadblish
eclground levels befors plent stéefieup. After operaticns

owmence, senp.es will e collpgt om each of the witadllsndi s

whicy .requires eacs

sempling polnté monthly om & schel

aradnege system to be samplel wWeesgp unless in-plant. cemuitiops. - -

dictate octherwise. ‘* '

0 Fed 61 ;
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All vater sqmgles vill be analyzed spectrographically for
beryllium - A tributylphosphate artapction will be performed

of the sample locetions

Ao Frocizzive Clothing & -
Protective clothing will be provided for all per.cmnel
actively processing beryllium and/or uranium. .L.e

norzmal protective glothing for all product’on personnel

=

S AnYE - - v - "
B cwsbnaags e v . . e s wmeala oy -~ W J Meed Ve -

- e - e » v

. -

By et DRATIES dive et ° o lcs
- ~ - - - - PRI L AV A S

o vt & " . s SV ' w YAt A as > aans ~
(14 cw Hadi WU ZIUTAUSW Sl oo b wBLL LY wa iy

sceks, and safllety shoes. The smocks will de changed
cn & weekly Yasls, the socks daily. Visitors to the srca
will ue provided smocke end S covers.
§
-

Sisarete facilities are provigih- in the clothing change
acea for street cloething end *k clothing. These »
facilitles ere physically sepfud to prevent the ar

possible spreai cf contamine to street clothimg from

whe work clothing. Used prof ve clotahing will not be
AW el veyond the poruics ofithe Locker room providaed for

-

chang:ng protective clothing.

sctivity in a scinzillation

-~
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Used protective clotiing will be shipped to a coumereial
“riaundry service equipped amd eppyoved for laundering conten-
imted elotaizg. . 1. LN S

>

Personne. Lecoctamination L 5

Showers will be required >f ce ¥ personnel working in the

procescing and grir.ding operaﬁ? on a daily basis. Personneli . °

Ea

in the Imbnratories, Iz:.:;.c.:'tiun*:nd Services will be provided
'y O

r—

sacvers ol an optional basis.

washing of the nands and face 13 the minizum giean u~ -

A hoodsu enciosWre and decontamimation sink is providel {ur
«aterial and equip.cnt Cecontaminaticn,’ Chemwical and physicau
decontaninat on surniies ure afffable wt this locatics. Health

. Geternine ewcunts '@l locations cof contaminctiam #

aasd mopitiy decontauwinaticn cpﬂ’.mns. . -
. - “ o . s
C

Contaminatioa Surveys .‘ ) ’ % . 3 .

Aoutine smeer surveys are nadedfiithe progesa and adnimistratives ™ -
2

areas to deteruine wraniun ald%llium contemingtion. -
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¥henever-contamination levels are found wahich exceed the

working limits, decontamifation.widd be effected imned-
lately. ' Q
. ‘.
Aresa decontamination will betmlilhed Dy vncu\un...'zs
nopping, and/or wet s.rnbbina&h & power scrubber, . .
follcwed with a piclkup of t.hc&u' by an 1ndustr1al

vacuum cleaner equipped with spdabsolutc tyme filver &n
w.

A o - 4
®.e alr dischargs. -
4

Surveys will be made on all outgoing materieis and & . _
. > - . o~ Y - - A oy * ! - -
w2l T3 &35Ure tratl b Sonteminetiorn Lezwez it Tracee

e
b el & = - o - S - . ™ | . - - [ SR
T > . & -

LA XK -e T (RN . ’ o 3 L -
Vide -adloidve: & 3 e +EONETE Alon Lshede: Ea

- “J -~ Y, ~ T " 4
Maximun Permissible dorking Limits

The maximus levels flor 4* CQ."""'E:...LC or v .triels

ieaving the control of ‘..hc pruc:ess &resa cr Iin wae g
" L
adninistrat.ve arees of t:. building are:
2 i
50 d/m/f1€ rencvabliefly smearing
) %
250 o/m direct as muffared at 2 Pi geometry.
&
—e naxizum levels for ‘vontemination within s -
w“
the Process area &e: e

250 d/m/fz€ rcnoveble by smearin

500 ¢/m direct as measured at 2 Pi gecmet.y.
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Beryllium Contdéiinetion =

e geort pérulssgible " f‘&if’fﬁr' surface contamihation

£
" remcvable by swmearing arab

T mAame agee 1 i " - [ ool
| Ficors and wells # | _u.@;w,qp Wkt ¥

Usenclosed cqu".»;;-.nent* p

0.01 wcmz
LS PO R

i%

3.~ Tolloving values cre BlMG Used Tor the’ ) E¥TYid-

- Perulssdble Cencentraticts R alrborne Yontosd nai®hn

Serylifun; Enicrogr®is per cudie crtor fur

-l ® s sy ew A - - - .
SConLanous exposwre with o Laxdogg
~ . . : . H . & ‘--4“
- 08 - 4 . - 2
scucentraticn of 2 o

e
-~ - ———
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5 nicrecgiaus pas

pnra dvime & i
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dawdatilal oypgiene Associatioa.
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. B. . Analytical Methods

. All dlpha determingtions on a}_r.-umples ‘and smear samples
¢
will be made 11 a acint‘..‘.lat* type alpha counter. This
instrument is the Eberiine L*-mnt Corporation Modsél
SAC-2. This instrunent ope at & beckgrounc leyel af

SPpro:..wately C.1 ¢/m wi... a-geonmetry of 40k.

0
General air samples will be gagnted once. I more than the b
' ol (2Cy #8 inaicuted 'Ti the SHpue, loe BAMPLC ees o

sounted a second time a minimum of four hours later. Keval's

forrule is then applied to the two counts tO give lae long "
2 '« e R el soaLrrestion 288 dhSPt Lives AuEiVe -
I thd Ml irelnis Ceegy arod s -
SPECial 8o CEIPEE SNE BT ST Ties wb & S wWiEs F )

Beryilium anslysis Ol eil Stipeds au emedr samples vid.

be performed using &n enission spectrograph. Swrple
L 3% h¢

preparaticrn procedures will invelve the Silver Choiorid
" ;

oo

Cerrier Methoo aeveloped ty time Dow Caemical Clmpary for .
o the determiraticn of berylliuin alr filter samplec.

i
F. Contaminated Waste Disposal @B
Liquid vacte will be co;;ec:qu four dreinage systems. ;

sriticality consiierations cﬂ’tse systems are discussed '
£ .

s.sewhere.




L

c&All liguid. draing wiica originete in areas wvhere there is no

3 pgccibm;yﬁ ot\ e_onjtgmiga‘t‘.,iog in _Airectl,y to the q.qm@t;c

sever. These drains origing the adaninistrative and ¢fflce. 7
- & ) ’ B . ’ . . - -
T s » .- . - - - " e - e e p.. -...1

Liguid drains which originat e"the process arde oeda there

18 & possibility but a lov proWlBility of contaninatiem: iiil be

| k
Seiiected in 1000 gallon holdimfytanls vhere it caa hams&apled. SRR

“

o - - - g { R Tane P ~ o
¢ Paupiesd saditate leveis Beiow 4.0 e 093 baryiadins Sha

-: P R . . .
3 % 4077 ue/em? for wraniuu, or waniuwse-thoriun :ixtures, the

il reT i - e mardh 4 oy o e - #3
quic will Be releaszd o the regtic sswer system. Jf the

, g v
L g v e -t -re

.';‘

- ~ - -, ] . - .
g5y 2 SOVE Soe% v
=¥
1 ,,q
DALAT TILAE A 5 S IYENETT o

i w4

Araid vaste whtch originztes &n areas such as’ the decoriarinaetion
sinke, filtrate draians, etc., vhsre there 4s & High'p Loy
of  coataciaetlon above the ..*-‘ﬂ:o..e levels or Bewdr”diciui e,

vidd b ctisseted ln 100C ;a;!i holding tanks. I..‘Lquﬁ 1n Lheke:
Lzaks will be decontemin:ted fotr ovn low leve’ liguid &ste °
treatment facility. ITecort 'nit.ed ligquids will be saupled to &
fssure contaminatics .2veolz dal 'thgsev indicgtea &bovg.betore r b

- asad 4 -

being released tc the dcaestiigimver.

[Aquids which ariginate " Leore saricass ranlul soiations =g
srocessed will be collected ino c.ztlca-.,, safe viessels for . :

WLEiaale recovery.
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Solld weste originating n the prccess area whiez contuins

nea=-recoverable amcunts ¢

-

/4 b..T.uum, wraniwa and;or tiordwa

. - ayio + s { - 3 » B 1 % 4o 14 o Y d
cmm BE SUaiected in cloced c@Balners lined willl Plagtes MEs« %

L8 wlli be prinarlly such .:‘.-‘..ﬁg-ials a8 paper, viping roge,

ete. The Tangs, after Lvelny s&nd ¥will be pacicd im metal .
/ - 7 -

eruwns for ultivate dispcsa
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impossible to predict vhat personnel might be involved in

such an ingcident. 'I’hereroro,‘nll personnel in the process
27 -
area are regquired to wewr :‘1.' bedzes containing btotkh low

devel aud high level. peta-gamgm sensitive film.

.
Similar film badges will be pilbvided for all visiting .
personnel not normally asnigﬁ to the aresa.- wnile

4 e Ve N\,

A coomerclal filn bedge supplisr will furnish tae fila

baedges and procecsing. This firm will alsd keep & set

£ -

¢l perranent records on &ll aexposures, This is in

st d wd PRI TGN, TR - 1« wedwm: daw o d %eyp )0 b | - e d -
Blabr . s aPis W wiee 2 e SIGLOTELTEL Y The Heealtl Ihyellds
wpey iy A 64 .

oA G r - -

-~ o s
% S - gy

- - - ...‘5.'\..‘55 AR -

L B o 0 1 . v - 2 W . T ] sy 4yt -
asS3U36 t_l i eh s 4l ke iibe Gmen) W B e wates Jeethhs & Beew Cihas

Yo veprd wem  #Paan o —_— SR . 9 aseh & P — ;
CPCIATIT SDOM LUDTL3T  APOS e wa &y SdvaVewiaba ooy L6

REra than:
n peastrating cxposmire in & 1”7 week period, or

i)
o R 1P

=
5 Bew skin dcse in a 13.veek periol, or

= . vy W 5 A e 1 - ot ~
-5 nem penetreting dose ‘i & yeay's pariod, <.
-
ES
.-

4 yaar's period, or ‘

20 Rem skin acse in
An accwnulation wh ch exgeeds an average o § Rem

venetrating dcse for ea&yeu cf age past-the age of

k2
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It is nox gxpected that any operation performed in - .

copjungsion with this projecwwil) yleld rediation exposure

vhich will evern aprrcach thp‘ﬂ.ewln. Experience on
v
similer operations at cther ;&&_lhﬁtiqnl has shown very ’

little radiation problen.

Gemna Aiarms and Toresto.c Defgetors ) N

A germa alarm system iz provided with five detectirg -

statiansg. Each of thase statiems is located optimally it

respect to detecting racdietion from a ceriticality. The

processing areé will haye two detectors, the inspection

-~ - F.. - & - - = a g o g - . 3= P
aJeh one, S JUNGALE BOcA (L, &L LA HTICEEE VELLY V5e.
G iy i< =

- o e - ~ -
<03 8oL W2 el ! » 7 We r b P 3 T
iy S et 1 (R 4 5 ¢ s AR

- - - -z - 3
- . - e - - - - - & &~y

.\ wa O pinde 4 ned P A % b | DO = 2 B R SPS [T -
aiwsm light and distinctive sudible alarm will be I 08

-

m
o

at the detec.or.’ This wiii be the gignel to per
the area to evacuate s rapii." as pcssible. At she

b ] o o e,

N
-
S&X€ TLU B BLEIM] Waid SOUM 85 LLe _JLi0W Letsd Daia.

Txie pansl Zg located in the gyer near ithe mair emtrance.
i

This locatlioun allows reentry *:scnnel to detexgine

radlaticon levels in tae Frcee‘f area without huv:ng ‘to

eénter tiis area. 't

o~

L &t esol detector will be LS mr/hr.

+-18 BLAXTY EVELS ©
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Epecial £1ln bedge: with letasgamma film, 40A newtren file a.d

d v

- v N . . " - . : » % .-
tnresiold detectors of iudius odur. oo’ and cadeiwn govesed

yoet K
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aa8 3. cadzes will poovide Js@kcation atout roadisticn iotensiti
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A physician with. .a security c.earance is available on call
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X, RECORDS .
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L., Urinalysis results.

5. . Piin Badge readizgs.
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all of the phasce ¢ the Foelt! o2 Safety prograr a2 outlined
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