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AFFLICATION FOR AEC LICENSE TO
|

- RECEIVE, POSSESS, IEE AND TRANSFER
,,r

'

SPECIAL NUCLEAR MATERIAL'

: r-

~~ ~

Pursuant to Code of Federal Begulations, " 23'

; Title 10 - Atomic D ergy, Part 70 -
Special Etelear mterial

,,,
.

t
' s

i TO: United States Atomic Dergy nnmmdsion -
Washington 25, D.C. |
Attn: Division of. Licensing and Begulations

,

: ;

4
.

Note: Item numbers and principal terminology a6rees directly with*

j, pertinent item numbers of paragraph 70.22 of the subject

A Jwderal Begylations.

D |
'

(1) Description of Applicant:

Name Coors Porcelain Company
:

Address 600 Ninth Street

@.../~: ~~ s,@Golden, Colorado

kfC{l[(b
'# 3Incorporated in the State of Colorado e

Principal Office is 600 Ninth Street, Golden, Colorada O]t N01/2 s jg g' *4
04LAbd g

'T''".".
.-

act.,fg;harcour.Mo
. . '

Principal Officers: ro g-

-

President Cocra g
,"yt~. - a

:.;&

n 2 .

ics
,

"
9605170471 950503

,
,

PDR FO I /'. PDR
WHITE 96-174

.
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Executive Vice President:
, William K. Coors . .'
j c/oAdolphCoorsCompany -

Go lorado . ['
.%

; i -@ i
'

1 |

j Secretary: !

! -

!
l

j
!

| Assistant Secretary: i
^ Morris B. Hecox

-

Treasurer Adolph Coors, Jr.
c/o Adolph Coors Company '

'

m, .
orado

@ere is no control or ownership exercised.over Coors Porcelain

Company by any alien, foreign corporation, or foreign government.

(2) We general activity, for which special nuclear material vill be

requested is the developnent and manufacture of reactor fuel in
,

various forms and configurations.

.

This application is made for l'icensing of this facility on a capability -'

.

basis rather than for a particular activity.
.

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

)-

contemplated license would apply, may be the manufacture of fuel rods !

'
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for use in the Special Power Excursion Beactor Test (SPERT) facility,

which is operated for the Conunission by Phillips Petroleum Company.
/

|A proposal for this work is presently being submitted by Coors

Porcelain Company to Phillips Petrolema Company.

The place at which all contemplated'actJvity will be performed, to

the extent that the bandling of special nuclear saaterial is directly

involved (See Note 2), is the Energy Products Livision, located in the

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

The exact physical location of the Fuel Element Building (at 7th and
, . .

Ford Streets 'in. Golden, Colorado) is clarified by the following

engineering drawings which are included in license Application

Supplement No.1, which is submitted with thu application:

Coors Porcelain Company Drawing No. 45-0022-23

Adolph Coors Compaby Drawing No. 44-0039-7 !

Adolph Coors Company Drawing No. 44-0039-34

i

i

Note 2: It is possible that unfueled mechanical parts of fuel element
assemblies (such as vessels, brackets, etc.) may be partly or
completely fabricated in locations other than the one described j

in this application, when such manufacturing steps can be completed
prior to contact with special nuclear material.
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(3) The period of time for which the license is requested begins immediately
,

.and extends until Dec. ember 31, 1969
.

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

which Coors Porcelain Company proposes to use are as follows:
'

o

Name -Contained U-235 l
.!

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

kany one time will not exceed 1,000 kilograms (contained I\
. -

-

in UQ2 and U 0 )*38
4 Specifications - @e material may be mixed with a 95% 20 -5% UO '# b #

2 2
' e y' *r,'

com61 nation or may be processed as UO2 alone.
''

|

i

2and/orU0ginoneormore: Se chemical form will be UO
3

of the following physical forms:during processing: j

Powder
Slurry
Mixed with organic wax or binder /
Pressed into pellets ;

*

;

micined |

Sintered in hydrogen atmosphere |

Grinding sludge

(51) The estimated date on which Coors Porcelain. Company desires to receive
~

the first shipment of special nuclear material is (on or before)'

~

,

January 2, 1964. .

>

a
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.
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Subsequent receipts of special nuclear material, for the uses

presently anticipated, are estimated to occur within the calendar
/

years of 1964, 1965, 1966, 1967 and 1968. <

(511) i schedule, bs years, showing estimated consumption and operating !
l

losses of special nuclear material can not be projected beyond
/

1964, except to suggest thal the example used for 1964 is generally
|

typical of a part of the work anticipated for this facility. |

Again referring ,the the Special Power Eccursion Reactor Test

[
2-

(SPERT) facility, it is estimated that 200 to 500 kilograms of
''

I-

contained U-235 vill be consumed (1) during the calendar year 1964,I ,7,, !
'

fitLs"s
and that operating losses are not estimated not to exceed 5 kilo-

grams of contained U-235 during the same period.
,

I
.

'

,

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

further use.

t
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(5111) An estimated schedule, by yearo, for the transfer of special nuclear

material to the U. S. Atomic Energy Commission and to other licensees
/

'

is subject to the sane considerations stated in'the preceding.

M agraph (511).

In the event that the SPERT fue1 rod contract is awarded to Coors,
I
!approximately 400,000 grams of contained U-235 will be transferred

to Phillips Petroleum Company by approximately November 15, 1964,

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

Supporting data for the above estimates cocaists of the following
~

specifica'tions, which were taken from the Phillips Petroleum

Company Request For Quotation for Subcontract No. C-255 I

|

9000 rods at 36-inch active fuel length. h'
grams of UO2/ inch-25 grams ' Abb

enrichment (U-235 e 2 to 5% U-235) 'e - ^' #''' Y
"

Y^-.i

(6) The technical qualifications _ of the principal Energy Products

Division staff members are as follows:
1

i

,
,

. .

>

1
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a. B. L. MORNIN, DIVISION MAIRGER
,!- ..

i . Education: B. S. and M. S. degrees in Ceramic Engineering from
/: -

| . Missouri School of Mines. I

r

Special T a ining:. Criticall t/ Theory and Practice Course at the

f

University of Onlifornia, Berkeley.
1 '

Experience: Research Enginedr and Production Superintendent at

Electric Auto Lite Company Spark Plug Division; Research Engineer'

for Aluminum Company of America 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

as PJant Production Superintendent, formed ' Energy Products Division
,

in 1960. .

' KEN G. WASSON, DIVISION SUPERINTENDENT ,,

Education: B S. de6ree in Mechanical Engineering from the University
,

of Wisconsin.

Special Training: Special Weapons , U.S.A.F., Pilot, U.S.A.F. , various

management and technical courses, University of Colorado and U.S.A,F.

Design En6 neer, Research Test Engineer, Caterpillar1Experience:

Tractor Company; Special Weapons Accountable Officer, U.S.A.F.; Pilot'

U.S.A.F.; ' Inst 1%cilities Engineer, Sundstrand Turbo (Missile

Application Work); Design ' Engineer, Production Supervisor, Production

i ..

:
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superintendent, Ooors Porcelain Company. Developed and designed most
;

of.the production equipment used to manufacture the fuel elements
h

[used in the Tory II-C reactor core.; ; o
'

C. E. NORDQUIST, SUPERVISOR'

I PRODUCT DEVEID1 MENT, PROCESS CONTROL

Education:_. B.S.degreeinframicEngineering,Universityof
'

l
Washington, M. B. A. degree'in Management, University of Denver.+

;

Experience: 3 years in the U.S. Air Force working on development of'

ceramic materials and processes for radar nose cones (Radomes) to be
4

| used in advanced vehicles (directed Air Force efforts in this area

for 1-1/2 years); six (6) months in Ne'w Products Division of Coors

i Porcela n Company, 2 years in production trouble shooting of alumina

materibls; with Energy Products Division since November 1962.
s .

R. D. SMITH, HEALTH PHYSICIST

Education _:
B.A. degree (1950) in ener.istry and Biology from the

University of Colorado.

Special Training: Additional academic trainin6 in nuclear radiation

physics, industrial toxicology, industrial ventilation and electronic'

instrumentation. A two month training period with the los Alamos
:

Scientific Imboratories in radiation monitoring procedures, conducted
,

by the 1BAEC. Industrial Ventilation Conference, Michigan StatesP

University.*

.
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Experience: 8-3/4 years in Health Physics as.a Radiation Engineer. j

with the Dow Chemical Company, Rocky Flats Plant. Areas of respons- !
l

ibility included supervision of all Health Physics activities in

facilities processing uranium, plutonium and americium, as well as !
J

conducting environmental site surveys. Team Captain of Radiological

!

Assistance Plan Energency Monitoring Team while at Rocky Flats. j
! ;

3 years with Coors PcNelain Company in char 6e of health physics and !
i

nuclear safety functions, ass'isting in design of the Coors Energy

Products facility and directing health physics functions during |

Invrence Radiation Isboratory Subcontract 165 for the production |
1. _.

of beryllip-urania fuel elements. (

GEORGE BIDINGER, NUCIEAR PHYSICIST

Education: B. S. (1957) and M. S. (1958) in Physics from John |

Carroll University., C eveland, Ohio. !

Special Training: 20 week course in Ilynamic:: of Supervision.

Experience: 3-1/2yearsattheDowchemicalCompany'sRockyFlats
1

Division in the Nuclear Safety Group. Functions were nuclear safety

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 codes. 1 year at the Coors Porcelain Company's Energy

Products Division in charge of nuclear safety for the production of

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

9
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, , . . , . _ . .



e
_ _. _ _ _ _ . _ __ _ _ _ . . . . . .. ..: , . . . .

- - -

. .
,

%
..,

C. R. McMULLEN, CHIEF CIGNIST

Education: B. Ed degree in @emistry from Eastern Illinois State

College. *

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

Chem and Het Program.

Experience: 3 years as Anakical Chenist on the Manhattan Project
i

for Linde Air Products Company in Tonawanda, New York. One year as

Analytical Chemist in the Schenectady Works Imboratory, and three

years as Research @emist at the General Electric Banford Works.

2 years for Phillips Petroleum Company at the National Reactor Testing

Station as Research Chemist in the Chemical Development .Iaboratory.
,

4 years with Sundstrand Corporation, three years as Chief Chemist,

and one year as Supervisor of the Chemical and Metallurgical Iab-

oratories at the Denver Plant;' 3-1/2 ' years at Energy Products Division.
.

FRANCIS S. DeROSE
*

ASSISTANT CHIEF CHEMIST ,

Education: B. S. degree (1937) in Chemistry from Regis College,

Denver, Colorado. Graduate work in Chemistry and Chemical Engineering

at the University of Colorado and Ohio State Wiversity.

Experience: Quality control studies at Remington Arms Ballistic

Iaboratory; 3 years on Manhattan Project at Wiversity of Chicago,
'

Analytic N=istry of Isostopes; 9 years as Professional Chemist for

Dow @emical Company, including 5 years in charge of Rocky Flats

.

.
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Plant Spectregraphic Imboratory; 3 years at Coors Porcelain

Company, Energy Products Division as Director of Spectro-
/

Chemistry.

,

T.. J. IaROCCO, CHIEF INSPECTOR
ENERGY PRODUCTS DIVISION

0

Education: Petroleum Engineeking degree from Colorado School of

Mines , 194'(.

Special Training: U. S. Navy Electronics School, and U. S. Navy !
1

School for Encoding and Dec~oding Equipment.
.

Experience: 10 years as Design Engineer for Stearns-Roger 2nu-

facturing, Company, designing metal reduction, chemical and cement

plants. Supervised design and development of all manual inspection

equipment used for Tory II-C reactor core. Member of Coors Porcelain

Company staff for 3 years as director of all inspection operations

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

GEORGE F. KNOWLES, PROJECf ENGINEER
i

Special Training: $ chine Tool Operation and Toolmaking (1938)

Experience: 4 years as * nufacturing Process Engineer for Alpha

Engineering Company (Mt. Prospect, Illinois ) as a contractor to

Pord Motor Company for design of production lines; 3 years at Sund-<

stasna Corporation, mehine Tool Division (Belvedere, Illinois) as

transfer line specialist (Ford, Chrysler, 'Peugot projects ); 3 years
.

.#

.
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at Coors Porcelain Cosgany as Design Engineer, designed the Auto-

matic Trinsning )$ chine and Internal Drying Oven for the 'Coors Auto-
1 /

mated Aluminum Can Plant, supervised construction of the present

(second) aluminum can production line. Currently directing all

Energy Product Division technical supporting services.
o

/
In addition to the Division sf,aff listed, technically qualified

ceramic, etainless steel, aluminum and meta 111 zing experts are

available from other Coors Divisions.

(7) Descriptions of the equipment and facilities which will be used by
'< Coors Poreglain Company to protect health and minimum danger to life

or property, are furnished in License Application Supplements Nos. 3,

4 and 8, which are submitted with this application.

Supplement Number 3 is the Health Ihysics Guide.

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

includes some references to equipment.

Monitoring equipment is disc' ussed in License Application Supplement

No. 8.
1 -

(8) 'the proposed procedures to protect health and minimize danger to life

|
or property, including procedures to avoid accidental conditions of '

n. :
.

..

.
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criticality and procedures for personnel monitoring and waste

disposal, are furnished in License Application Aupplements pos.
/

3 and 4 -
<

Supplement Numbers 5 and 6, " Nuclear Safety Considerations" and

"A Typical Ceramic Production Process" will provide helpful background
I

information for clarifying mard of the health protection measures.

The probability of special nuclear materials being involved in a fire

in this facility are very remote. The buildin6 structura is generally

of a fire-proof nature, and process materials at all times, are in a

non-comtustible state and no unusual 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 a continual basis 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 controls which purge the

entrance and exit chambers with nitrogen gas thereby preventing the +

!
mixture of outside ai'r with the hydrogen atmosphere inside of the

.

'

ffurnace.*

Frequent surveys are made for leakage of hydrogen gas or I
,

any malfunction.

7
-
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Nearly all of the air exhausted from .the building is exhausted through .

our process equipment ventilation system. This air is passed throu6h
1

absolute type filters before being released to the outside atmosphere.

Should an incident occur within the building causing the release of

radioactive material into the atmosphere within the building, this

air would not represent a seri us potential release to the outside
I

environment.

It is highly improbable that any incident occurrin6 within the confines

of the Fuel Element Building would cause a significant ielease of

radioactive atmosphere to the outside environment.
'

.
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hx" 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;

j Chemical and Scientific Ware,

Grinding (ceramic) Media, and

Industrial Alumina parts,

Coorsisconsideredastheleaderinfhiscountry.
!

Since this is a 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 appror.imate 10 million

dollars. We refer you to the First National Banks of both Golden and

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

adequately finance the license requested. I

| Coors recently completed an A.E.C. contract which totaled approximately

| $5,200,000. This also, we believe, vill evidence our ability to handle
1

and finance the license applied for.
,

,

I

:
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Note: The following item numbers agree directly with pertinent item

numbers of paragraph 70.24 of the subject Federal Regulations.
/ i

s 1

(al) The radiation monitoring system is discussed in License Application

Supplement No. 8.
,

(a2) Bnergency Procedures are disc sed in License Application

!
Supplement No. 3 on page 20, 45 through 51, and in Supplement

No. 4 on pages 45 through 51. ]
|

(b) Plans for compliance by Coors Porcelain Company with the requirements

of this section (Reference: paragraph 70.24, " 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 and 8.

|
,
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CERTIFICATE
(This item must be completed by applicant)

.

.

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

.

000RS PORCEIAIN COMPANY

Dated November 14, 1963 gy: ~ ,%[
,

PRESIDENT

(Title) |
|

!*

! ]
;

.
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FORM AEC-2
pORM APPROVED

suREAu or suDGET NO. 38-R002.8.Q -eg,

"'"'"'** UNITED STATES ATOMIC ENEftGY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE
Pursuant to the regulations in Title 10, Code of Federal Regulations, Chapter 1, Part 40, application is hereby

I- made for a license to receive, possess, use, transfer, deliver or import into the United States, source material
! for the activity or activities described.

2. NAME OF APPLICANT
t. (Check orse)*

,

f] (a)'New license Coors Porcelain Company
0 (b) Amendment to License No, s. PRmCieAL suSmESS ADDRESS

i O (c) Renewal of License No. 600 Ninth Street .
(d) Previous License No. GolN n, Colorado

j 4. STATE THE ADDRESS (ES) AT WHICH SOURCE MATERIAL WILL SE POSSESSED OR USED

Fuel Element Building (SS Station CPC) 7th and Ford St. . Golden. Colorado
S. SUSINESS OR OCCUPATION S. (a) IF APPLICANT BS AN IND4VIDUAL. STATE (6) AGE

CITIZENSHIP

Industrial Ceramics Colorado Corporation
7. DESCRIBE PURPOSE FOR WHICH SOURCE M ATERIAL WILL SE USED

See: Application for AEC License to Receive, Possess, Use and Transfer Special
Nuclear Material, Isra6raph (2)

,

8. STATE THE TYPE OR TYPES. CHEMICAL FORM OR FORMS. AND QUANT 4TJES OF SOURCE MATERIAL YOU PROPOSE TO RECEIVE.
POSSESS, USE. OFil TRANSF ER UNDER THE LICENSE

(a) TYPE (b) CHEMICAL FORM (c) PHYSICAL FORM (includ/nd (d) MAXIMUM AMOUNT AT
% U or TJ1.) ANY ONE TIME (in pounds)

.

NO RM AL (J RAN W M gmi crystals 55. U 660 lbs.
.

URANIUM DEPLETED IN U 0g3 Powder.84 7% U 10,000 lbo.
2

i Powder CO. lib U 15 UUU 1DS.THE U-235 ISOTOPE

Th(b Powder 87.8% 'Ita 13,000 lbs."*"
(e) MAXIMUM TO1 AL QUANTsTY DF SOURCE MATERIAL YQU WILL HAVE ON HAND AT ANY T8ME (m posunde)

30.000 lbs.
WH6CH THE SOURCE M ATERIAL9. DE6CRIBE THE CHEMICAL. PHYSICAL. METALLURGICAL. OR NUCLEAR PROCESS OR PROCESSES INWILL BE USED. INDICAT4NG THE M AXIMUM AMOUNT OF SOURCE M ATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND

PROVIDING A THOROUGH EVALUATBON OF THE POTENTlqL HAZARDS ASSOCIATED WITH EACH STEP OF THOSE OPERATIONS.

See License Application Supplements Nos. 3 through 6.
9

WILL SE REQUBRED OF AP-10. DESCRIBE THE MINIMUM TECHNICAL QUALIFBCAT40NS INCLUDING TRAIN &NG AND EXPERIENCE THAT
PLICANT*S SUPERVISORY PERSONNEL INCLUGlNG PERSON RESPONSISLE FOR RADIATBON SAFETY PROGRAM (OR OF APPLICANT IF
APPLICANT IS AN INDIVIDUAL).

.

Refer to Application for AEC License To Receive, Possess, Use and Transfer'

Special Nuclear laterial, Paragraph (6). Also see License Application Supplement
No. 13, Statement No. 1.'

II. DESCFelDE THE EQuaPMENT AND PACIL4 TIES WHsCH W4LL DE USED 10 PROTECT HE.ALTH AND Mise 4Ml1E DANSER YO LaPE OR PROP.
ERTY AND RELATE THE USE OF THE EQUBPMENT AND FAcaLITIES TO THE OPERATIONS LISTED IN ITEM 8: SNCLUDE: (a) RADIATION

g

DETECTION AND RELATED 8NSTRUMEN T S (includsag Ida tudges desameters. cousters, air-anomstering and etbar survey equipment as appropriets. The
-

description of radiataos detectica hastruments abould include the type of radastion detected and therange(s) of each instrumentJ

Refer to Application for AEC License to Receive, Ibssess, tDe and Transfer
Special Nuclear }&terial, Iuragraph (7).

Qd
(b) MET HOD. FREQUENCY. AND EF ANDARDS USED AN CALISRATING 8NSTRUMENTS LISTED IN (a) ADOVE (for sten badges, speedy method of

g cahtweting and processang, or name espplaer.)
3

Refer to License Application Supplement No'. 4

- |
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LICENSE APPUCATION SUPP1HENT NO, 5
November 14, 1963

(
-
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.

Nuclear Safety Considerations

, t

e

This material is furnished for reference use
as a supplement to Coors Porcelain Company
applications for AEC licenses.
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NUCIJIAR SAFETY CONSIDERATIONS

l'
I. Introduction /

In the many operations associated with the development and production

of fuel components and assemblies, the hazards of a criticality
I

,

accident are some of the more{ important considerations. This guide

summarizes 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 nuclear safety control
|
!

group; however, it may also assist management in f.he safe operation

of deve16pnent and production facilities.

The criteria are generally consistent with the nuclear safety

standards of the Nuclear Gafety Guide.(1) Data from other critical

mass experiments may be used with caution.
,

(1) Nuclear Safety Guide, Rev. 1, TID-7016, 1961 revised by the
Subcommittee 8 of the American Standards Association Sectional
Committee W6 and Pro,)ect 8 of the American Nuclear Society
Standards Ocamittee. .

Y
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II. Philosophy of maelear safety control |
\
j

A. Genersl [
,

|,

1. Nuclear Safety Control is basically concerned with the

protection of Energy Products Division personnel, plant*

facilities, and the surrc,unding connunities 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

consequently the protection includes plans for handling an

accident of this type.

I

!

B. Responsibilities !

Nuclear safety is a 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.
,

l
.

1. Process supervision has the following responsibilities:

a. 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.
m

.



..~ . . - - - - - - - . .

*

.

4 *

. .

-3-.m ,

,'
.

b. To request the advice of Nuclear Safety personnel

concerning any unusual circunstance or condition which
/

might affect nuclear safety. '

.

To request the advice of Nuclear Safety personnelc.

concerning contemphted changes in equipment or operating .
I

procedures. I

2- Nuclear Safety personnel have the following responsibilities:

From a nuclear safety point of view, to advise processa.

supervision on the design, installation, alteration and,

'"
operation of equipment and facilities for processing,+

storing and transporting U-23b
.

.

b. To assist in the investigation of non-routine incidents
|
Isuch 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 ofc.

instrumentation for the detection of radiation from a

critical mass accident, should one occur. )
.

d. To provide a pregram of nuclear safety lectures and
.

\.

demonstrations to those groups requesting such service
{_

and to new personnel., _ ,

\.

!

l
Y
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C. Criteria

!

1. . Criteria for nuclear safety control are based on the results

of criticality experimentation. In the absence of such
.

experimentation, conservative reductions of existing criteria-

.G,- p.rg/** (
-

-s-

are made.
fa,

. ,
I i

2. Calculations'in conjunction with experimental data may be
I

used to bridge the gap' between experimental points. Criteria. |
l

are not bas,ed on calculations alone, but may be used as a |
1

back-up verification.
..

3 Ndelear' safe geometry is preferred for nuclear safety control

over the other' methods of control.

4. Administrative control on a nuclear safe mass basis will be

used for safe operation of non-geometrically safe equipment
. .

in most cases where nuclear safe geometry is impractical. |

5 Fixed neutron poisons (Pyrex glass, cadmium foil, etc. ) may
1

1

be used as a primary means of control.in scue circumstances. ;
;

6. An operation is considered safe if it requires the simultaneous

failure of two independent safeguards for the establishment
0 of an unsafe uranium configuration. Sabotage is not considered

a factor in establishing criteria for a nuclearly safe operation.,

._ <

,

Av

.

e
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D. Boergency Planning _

l. . Radiation detection instruments with automatic alarms for the
detection 6f any crh.ticality are installed at intervals with-

in the department where fissionable material is handled. For-

further description of ,this system see License Application

Supplement No. 4, pagg/45
.

2. A comprehensive plan of action is maintained in order to cope

with a criticality accident. This plan is explained in detail

in License Application Supplement No. k, page 45'

III. Nuclear Safety Criteria

For U-235 Moderated with gydrogeneous sterials and for Unmoderated U-235

A. Basic Criteria

The criteria in 'isble I are reconsnended as being nuclearly safe for

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

.

TABLE I
Recommended Nuclearly
Safe for Solutions

Mass-Kg: (H/U Y 2) 2.0

Mass-Kg: (H/U > 2) 0 35
i Diameter of Infinite Cylinder - inches: 50

Thickness of Infinite Slab - inches 15
4.8'

Solution Voltane - liters*

t

|
|

,

I
.
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B. Ihndling Rules ,|*

2

5 The following handling rules are applicable /for: .) ,

[ f/:
'

t

1. Non-moderated uranium (H/U-235 4 2): N
'

,

'
i; gti ,

|
Individual batches / of U-235 are T 2000 g.

' .

i m. '

, ,.

,

~

b. The minimum separation between batches, which is main-
,

| ') !-G a.r/ tained by physical spacers, is 1 foot edge to edge.
? /

-

wI' Positive controls are in effect to. prevent water andi c.
i
I other moderating materials from being mixed with the fuel. |-

,

'

1 .

2. Moderated uranium (H/U-235>2) or where No.1. c. above does
4

,not apply:'

q },..,I i

j
a. Individual batch cizes aze - 350 g. i ,t -

'

. f a v. . /',
1 <
i .

> ;

: % - '#

b. The limitation in No. 1. b. above is in effect / .f[, ;

l
[g .. 'i<- 1

/
.

t
|- C. In-Process Storage Rules
!

! 'the following precautions for storage are nuclearly safe for
,

i
;

non-moderated and moderated U-235 batches in planar arrays.
;
:

1 Although water flooding is not credible, the separation between
i

j batches is safe for flooded or unflooded conditions.
i
l
1, ..

j - .

. .

I
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1. Individual containers are covered and ecsentially water

tight. .,

! 2. Individual containers are in fixed positions while in
i

'

I storage.

3 Individual containers' are physically separated by a minimum
:

of 12 inches edge to edge.

|
'

4. Individual containers are on minimum center to center spacing

of 16 inches.
*

.r: p.;
_

. . *
*

GHB:br
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A Typical Ceramic Production Process

t

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

*
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. . .

Transfer Iaboratory /9
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~

Weighing .
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Transfer and Salva6e SIM 22.

I| Storage s
!

Forming 6
|

| Transfer and
Storage .

Binder SIM Recovery7Burn-out
"
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| Transfer and *

| Storage
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Sinterin6 g Storage.

,
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.- Crush Pulverize g

Transfer and
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; Assembly (18)
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- Shipping
,

! SlW = Special Nuclear laterial
,

.

FIGUR$ 1 - TYPICAL PROCESS FIDW DIAGRAM
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Introduction

This facility has been operating under a more detailed Nuclear Safety

Guide for the production of urania-beryllia fuel elements under sub-

contract to the University of California. The more detailed plan, as
1

approved by AEC-SAN and UCLRL, is documented as CPC-68,,/ classified
'

Secret - Restricted Data. Copies of this document are available at

AEC-SAN, UCIRL, and Coors Porcelain Company. Because of the security

restrictions, it is not intended to license the classified equipment,
I

which is 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. j

At the vest end of the building is a section known as the Depressed Area.

This area is below grade and could be flooded. Waste disposal equipment

(See Paragraph 21 below) is located in this area.

Drawing No. AE4-528-2, Revision 1 shows the second floor layout of

production equipment and the laboratory equipnent.

Typical Process -

The process flow diagram in Figure 1 depicts a typical ceramic production

'

process to be performed in the Energy Products Division facility. This
'

(1) Prints of applicable engineering draw'.ngs are included in License
Application Supplement No. 1.

.
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diagram is used for illustrative purpoces and 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.

1. Receiving

The SNM is received from the commercial carrier at the dock area.

by a member of the accountability staff. The material in the
I |

shipping birdcages is either moved into vault storage or stored !

in nuclear safe protected arrays in the dock area. The 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. ;

|

I

The material ,is then taken to the sampling station where the

material is weighed and a sample is withdrawn. The SNM is then

returned to the vault to avait 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 transfers the material (still

intheshippingbirdcage)totheProductionDepartment.

Nuclear safety is assured by using the birdcage as a transport

medium and by limiting the amount of material being transferred

-

to that quantity which is in one birdcage.

. .
,
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3 Batch Weighing

The SNM is weighed'into batch quantities. The maximum size

batch which is independent of enrichment or moderation is 350 grams

of U-235 For lov enrichments and low well-controlled moderation,

the batch size can be increased to a maximum of 2000 grams of

U-235 Thisincreasewouldbedoneinaccordwithicriteriaand

curves in Figure 1, Figure 2, Figure 3, Figure 4, Figure 20, and

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

! :
Nuclear safety is controlled by

a. Placing the batch in a restricted use container. 1

b. Identifying the SNM with a batch card.

c. Moving the batch to an approved storage location. ]

d. Limit of contained U-235

e. Geometry of process equipment.

In addition to the hatch processing, process control samples are

withdrawn from various stages of the operation which are limited

in any collection of samples to the weights allowed for one batch.

Personal conveyance inside the facility of up to 20% of a batch

limit is allowed without further nuclear safety restriction.

.

(la) Nuclear Safety Guide, Revision 1, TID-7016,1961 revised by the "

Subcormnittee 8 of the American Standards Association Sectional Committee
W6 and Project 8 of the American Nuclear Society Standards Committee.

.

O
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4. Ceramic Body Preparation (2)
i

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

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

by design, is good for batch operation only. The batch size as

measured above in Paragraph 3 is determined by the amount of moderation

added at this process step.

Administrative control is used to insure that only one batch is

atamixingstationatonetime.[
\

5 Transfer and Storage (3)
I

Hand carrying of batches is generally avoided. The batch in a
'

proper container is wheeled in a transport cart to a storage rack

designed for that container. The cart is designed to keep the batch

6 inches from 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 enhanced by using a " safe" transport cart and

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

For batch size, see Paragraph 3 above. ;

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

(3) For photographs which help to illustrate these operations, see -

Photographs Numbers 22-3, 22-4, 22 4, 22-8, 22-13 and 22-14 in License
Application Supplement No. 2.

.

S
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5 Transfer and Storage continued

Storage racks are constructed to maintain minimum 12-inch edge

to edge and 16-inch center to center spacings between batches. t

Physical barriers fill the spaces between the " pigeonholes." I

Guard rails are erected a minimum of 6-inches in fiont of )

|
-

o

pigeonholes. 1

Six inch spacing is used on the carts and on the storage rack
i *

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

on carts and in storage racks.

|'

Piping is being considered as a mode of transport for SNM in a

fluidized medium-air or liquid. All pipe line and pipe connections
i

vill be nuclear safe by geometry. This geometry includes pipe

i connections, interconnections, and SNM fluidized medium separators.

6. 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.rs 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 than one batch. The material

is split into batch size or smaller quantities and the extruded parts.

areplacedonsaggersforBinder-Barn-Out(SeeParagraph7below).
; -

|

. .
,
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Forming (Dry Press)'r

A mechanical press can be, used to form parts from " dry" ceramic

; SNM. The ceramic material is described as being " dry" because

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

compound. /
-

.

A glove box for loading and unloading the press tools will also
I

be employed. (Thisboxdoesnotyetexist.) Two nuclear safety I
.,

'

i.

controls vf11 be used for this seEi-automatic process - batch,

.

| control and safe geometry. |

I

The parts as pressed will be loaded on saggers for firing as
;

I4
~-

The height of the material Imentioned in Paragraphs 7 and 8 below..

|
on the saggers will be limited so that only a safe array can be

formed in the" furnaces.

'

7 Binder Burn-Out [-
'

A Revi-Duty electric furnace is used to remove all binder products.

The ceramic parts are placed on saggers after forming. The saggers

enteraheatedzonewithacross-sectionalopening6h-inchesby

13h-inches. However, the current sa6gers can hold material in a

13/4-inchby11-inchcross-sectionalarea. The saggers are butted
,

together to form essentially a 13/4 by 11-inch infinite array in

the furnace. Different saggers could be used for different products.
,

IThe height of the array for different enrichments or assays could

also change.

.

. .
,
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Binder Burn-Out continued '

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

open air furnace which permits visual inspection for administrative,

control.

[ D.

8. Sintering
'

-
. , ,

,

[,j .- <<

The ceramic parts'are sintered in electrically heated hydrogen

atmosphere furnaces. The chamber is approximately 6-inches high
( a

byTh-inchesvide. Sa6gersarefuttedtogethertoformessentially
an infinitely long array. The height of the ceramic material is

controlled by administrative control to form a safe planar array.
*

The height of the array in a function of the assay and moderation

of the SNM.
.

; 9 orinding(4)'

Each grinding station consists of a grinder, a work table, and a ', o
,

coolant cart.

\,

Actual fuel grinding operations are conducted inaide of dry boxes.
1

!
The grinding coolant returns to the coolant cart by gravity. i

i

Each work table is a two-level table with a one foot thick physical

barrier between levels. A vell is located in the centers of each

of the two levels so that a batch cannot come within one foot of
1

the edge of the table or each other. !

l'
- (4) Also see Photograph Number 22-7 in License Application Supplement

No. 2.
'

.

.
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The coolant earts are approximately 13 gallon capacity, three

inch thick annulli. The 14-inch diameter inner cylinder is

cadmium lined and water filled.

The well in the tcp level of the work table and the grinder is

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

the well on the lower level of the work table.

10. CoolantFiltering(5) .',

/

The coolant carts are nuclear safe cylindrical annulli. The

outside of the cylinder is 12-inches from the edge of the cart;

the 14-inch diameter inside cylinder is cadmium lined and water

filled. The annulus is 3-inches thick and has a 13 gallon capacity.

The coolant and grinding sludge is dropped through the floor in the

grinding department to a 21-inch diameter by 3-inch high filter pan.

The filtrate is collected in pyrex pipe filled holding tanks until

the filtrate is analyzed. The filtrate ir dumped to the sewer if

Health Physics requirements are met. If tb3 filtrate cannot be

dumped to the sewer, it is refiltered until requirements are net.

The sludge is calcined in batch quantities or 2ess as described in

Paragraph 15 below. The sludge is disposed in the manner described

in Paragraph 22 below.
.

.

.

(5) Also see P.aotograph Number 22-9 in License Application Supplement
- No. 2.

.
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11. Inspection .

The inspection department has cleaning, dimension 51 check, zyglo

check, X-ray check, and gamma scanning equipment. Each individual

piece of inspection equipment is designated as a station. Only one

batch is permitted at a station.< Where more than one station occupies
/

the same table or work bench, af one foot thick barrier separates the

work stations.
.

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

See Paragraph 3 above for batch size.
f ' .-,

Q -| ' /"~

12. Iheking ,/
'|< j/

'

q *, f 'r \ '
- s

TheSpecialNuclear)tterialproductsarepackagedin[ shipping
! ;

containers which are water tight and nuclearly safe when water ,

<

reflected. ' Bird cages are used to maintain a minimum of twelve 'j
/

inches, edge to edge, between shipping containers. Design of a bping

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

13 Transfer

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

. commercial carrier, generally an exclusive-use vehicle.

_

!

|
,

i
|
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11+ . Special Nuclear }eterial Recovery Storage j

.

In each process area, some Special Nuclear Material from each batch,
'

l

which can be recovered and reprocessed, is scrapped. This material
1

is composited into a recovery batch under carefully controlled
,

iconditions. Chemical analysis, total weight, and/or volume are used 1

to determine the componite batch limit.
|

15 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'an approximate depth of 2-inches, which is necessary for

good binder burn-out. These pans are placed ed e to ed6e and run6

throu6h the furnace described in Bra 6raph 7 above. The pans in

effect form a 2-inch by 9-inch by infinite array of Special Nuclear

Naterial.

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

16. _Special Nuclear Material Recovery Crush and Pulverize

' Ibis operation is a 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 a pulverizer, down through a dry ferro

_
filter, and into a chute for bag-out. This is a batch type operation

.
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'
. .

with only one batch allowed in the dry box which houses all of this . |

Each batch is we1 hed in and out of .the silo to preventequipment. 8 '

/ ;

|any unknown buildup of material in the silo. .

17.. Special Nuclear hterial Recovery Transfer and Storage

The batch is ready for operati described in Para 6raph 3 above.

See Paragraph 5 for Transfer and Stora6e Procedures.

18. Assembly _

Assembly of ceramic parts will be with batch quantities or less
.

Special Nuclear Sterial unless the material is placed in a' geometrically j

safe shape. The assembly will be handled in a birdcage except for j

certain inspection ope ~ rations which prohibit the use of the birdcage.

19 Iaboratory

The analytical equipment available includes two Arc-Spark Daission

Spectrograph (3 meter and 1-1/2 meter), a 50KV X-ray Fluorescent
4

Bnission Spectrograph, and a wet chemistry laboratory.

This equipment is sufficnet for purity analysis, assay 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 6 park area, one batch equivalent in the X-ray area,

4
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and one batch equivalent in the wet chemistry 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.
'

See Paragraph 3 for batch size.
,

i

20. Development
. '

,

/
! )

One end of the wet chemistry laboratory has been designated as the )
l

process development area.-

I

One batch equivalent oh' material is allowed in this area. See

Paragraph 3 for batch size.

!.-

21. Waste Disposal (6)
|

Contaminated liquids ( 20 ppm uranium) are collected in two 1000-gallon

tanks located in the Depressed Area. When a tank 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 a6ain flocculated, filtered, etc., until it can be dumped to the I

sewer. The sludge is collected for burial in 30-gallon drians.

Contaminated solids (-20 ppm uranium) are collected in 55-gallon drums
~

for burial. ;

!

-

(6) Also see Photograph Nisaber 1-12 in License Application Supplement No. 2. |

e.

.

.
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j 22. Salvage Special Nuclear Material --

I

All Special Nuclear Material which can be salvaged is stored in

5-inch cylindhrs in birdcages. This material includes laboratory j

samples, grinding sludge and sintered scrap. Amaximumof1Kg[ y
' ii

of U-235 vill be collected in any cylinder. ~- d- |l <f
'

f /,

The 5-inch cylinders in birdcages (55-gallon drums) will be stored

in one of the following arrays prior to shipment for recovery:
d.,

a. A group of 50 in any pattern.
- - Eachgroupwillbeseparate|d

--

<. ,, !
.- by 12-feet from other Special Nuclear thterial. 71, fN'

/* JI| 7/ y. . . , f
b. A group 2 vide, one high and infinitely long. Each group / ''

'Y
will be separated 12-feet from other Special Nuclear Material. h

,

,

,

.

O
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LICENSB AFFLICATION SUPPL 1!MElfT NO. 7,
' November 14, 1963 1

| f
:

'
, .

/ '

Statement of Combided Operation

Approximately 110 Kg of uranium enriched in U-235 is accounted for
at CPC under subcontract to IRL. The nuclear safety plan for this
material is documented in the CPC Nuclear Safety 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'ipto the CPC facility. This non-mixing includes )
all production, inspection, and storage sreas. '% , jsy.. , . ( ,

',,-

I

|

l

)
CPC - Coors Porcelain Company
LRL - IAvrence Radiation IAboratory

<
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LICENSE APPLICATION SUPPLEMENT NC. 8 l

'

November 14, 1963
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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 pieces of equipment and re-arrangement of the production
area, which may'be,ne.eded in con, junction with activities carried out under
this license, it'is necessary to re-consider the radiation sensitivity of
each detector at its present location.

Rather than delay the submission of license applications while these
calculations are made, it is intended to submit the applications without
the detailed description of our Gamma Monitoring System while the abo've

i

calculations are completed. j
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LICENSE AFFLICATION SUFFIRENT NO.13
November 11+,1%3

7-
.

'
i

*

.

Miscellaneous Supporting Statements ' !
\*

/
'

;

1. In liew of a description of minimum technical qualifications, the actual
backgrounds of responsible supervisory personnel are stated.

I

2. Discussion of the quantity of radioactive was'te that vill be Generated
is' limited by the intent to license the capability of the Energy Products

~

Division facility, as explained in Application for AEC License to Receive,
Possess, Use an(1 Transfer Special Nuclear Material, Paragraph (2).

3 see License Application Supplement No. 6, Pigure 1 and Para 6raph No. 21.
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Health and Safety Procedures

.

This material is furnished for reference use
as a supplement to Coors Ibrcelain Company
applications for AEC licenses.
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[ 4.2.1.3 NEAufH AND SAFETY PROCEh8'

-
* <;

) 4.2.1 3 1 AIR SAMPLING $ f
,

.o i .

'*
, .,

| General Air Samples
'

i The Giraffe portable air samplers (Gast kump Model 0521) are located
with respect to the operation, airscurrents, and personnel and can be;

.

moved to any location. Air samples are collected on 5 4 cm diameter; !.

i d/L ,[ M1111 pore paper backed by a 5.4 cm' diamiter Whatman #41 filter paper
Whatman #g the plastic sangle head, containing the M1111 pore and
by placin !j | 41 filter pap.er, into the connector on the neck of the pump.:

| An air sample is collected for 24 hours at the breathing level of 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.
'

! j
'

~

Data Gathering
;

i At tne completion of the sampling period, 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 timo to the nearest tenth of an hour. Multiply by sixty

: to obtain time in minutes. This is converted to minutes and entered
*

on the total tine line.
!

-

| To obtain the volume in M3, multiply the flow rate (normally 2 cfm) I

| by 0.0283 and the result by the total time in minutes. )

!
'

3

Duct Samples'

There are eight pemanent duct air sampling stations located through-;

out the building. Main exhaust duct sample is located behind the-

Mechanical Technician's shop in the M as 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 area in
the first fan complex.. Laboratory glove box numbers 5.and 6 are located'

above the laboratory area in second fan complex.
: _,

! >
1 * - , - _
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Oestrotaryairpumps(Modelo521)'areNeedandsamplescollectedon
5 4 diameter M1111 pore paper backed by.a 5.4 cm diameter whatman
741 filter paper. @

'

.t "The two filter papers are placed in the;kdouble ah sample head so that?
the Mil 11 pore paper is facing the duct.1 The air sample is collected-9 :'for seven days and is'usually changed every Friday, morning aboutW' r0
10:00 a.m.

,

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

>

f is retained by the Technician taking the sample. At the completion. . .

|' of the sampling period, the sample number, location, remarks, date,
L time on, and time'off are recorded on the sample record card.
I Calculate the total tinne by subtracting the elapsed time meter readings,
,

i This.gives the times in tenths of minutes. Multiply by sixty to obtain'

the time in sinutes. Enter this figure.on the total time line. The
in M3 is obtained by multiplying the flow rate (normally 2 ofm)!

volume',83 and the result by the total time in minutes.by 0.02
-

| ; High Volume Samples - In-Plant
, The Staplex Hi-volume air sampler (Model TFA41) used for sampling'

j large volumes of air employs a turbine type blower and permits the i
use of 4-inch diameter filter papers. The filter paper must be placed j
evenly over the 4-inch opening and secured with the aluminum filter -

holder. The removable cross-grid is then inserted behind the filter.

paper and the sampler turned on. The sampler may be located wherever
a sample is 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 an indirect orifice meter i
"

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 a standard orifice on the intake. Total volume, in M3 is
found by multiplying the average flow rate, in ofm by 0.0283 and, ,

the result by total time in minutes.

k ^ Permanent Off-Site' Sampling Stations
: . .

The sampling equipment for the.three off-site stations consists of,

J

Gelman Nuclear Air Samplers #26001, with 5.4 cm filter holdeirs, elapsed4

time meter and flow rate meter. The original Gelmah Nuclear Air
f] Sampler pumps have been replaced by Gast Rotary Air Pumps model 0521.

,
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The three permanent off-site sampling itations 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 l
'

sampler is located on the west outside wall.of th'e Brewery. Garage.
,

4 .s- -Number three sampler is located on the south eas.t corner of the j.

, 8ewage Plant roof. Continuous off-site': air samples from the permanent i17>

stations are oo11ceted weekly on a 5 4-om. diameter,M1111 pore paper j
'

; e

backed by a 5.4 cm diameter whatman #41. -'~

Prior to departing for the sites, the following materials must be i

L assembled: Three air sample recor)d cards, three air sample heads
I with filter papers inserted in proper order, three glassine envelopes, ,

a dark color- markin's pen,1 quart '10 SAE motor oil, (non-detergent)F !-

, ,

i and the site survey books including combination to off-site locks..
,

1
- 4

At each site, the following operations'must be performed: Change the. i; .
' '

air sample heads, check motor oil level"in oil reservoir. To add oil, i

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.;

1 If oil has collected in the trap, drain and keep a written record in i

;
~

the site-survey book. Lock housing unit with combination lock. Record i
i

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 volume'of air sampled by subtracting the flow rate meter
! readings at start and finish of sampling period. The value in cubic
; feet is converted to. cubic meters by multiplying by 0.0283

'High Volume Samples - Off-Site-

4

The following equipment and supplies are required for collecting high.
Volume off-site sampless' |.

; Hi-volume air sampler in wooden case.
Gasoline powered electric generator. -

Gas can and gasoline.. .

' . ' Whatman #41 filter paper.
.

,i -
j Glassine envelopes.
~

'

,

; The following steps are carried out at each site: "
'.

. .

,"q '

1 Place one piece of filter. paper in sample head. -
,

i Start generator and sampler. %, ~

>
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i AdjuWt generator power level to give a flow of about 00 ofa.,

Run sampler sixty minutes.
'

; -

,1 Record weather conditions. *

-

n.
'

, r. .o Record start /stop time and sampler flow volupe in log book.*

% ! Place.completedsampleinglassineenvelope/forsubmissionto
; & i' Counting Technician.

.

!,%
.

*

, .
'

4.2.1 3 2 RADIATION EETECTION!
,

. . .
.

| Alpha Monitoring -

| The Nuclear Chicago P-2112 portable alpha partiola 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)

i to the surface being monitored.
|

The process stations where high alpha contamination is most likely
to occur should be monitored at least once per shift. These areas1

j include: -

! P-10 Primary bottle weigh station
P-20 Primary bottle supply station
P-40 Puel weigh out'

i All other stations where fuel is processed
i

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'.
i 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
,

manners

| Stretch a piece of aluminized mylar smoothly over a felt facedi

block of wood about 1" x 10". Tape the mylar to the block, -
.

j olean the hrsas window fz'ame and put a light coat of rubber
< oement on one side. Lay the cemented side of the frame on
i the stretched mylar very carefully. Allow time for the.oement
!-, to drye j

* ' ' '
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Take a sharp knife and out, very.oarefully, around the outside,

of the frame. The window is re.ady for use and the probe stay
be re-assembled.

.

7-
. The Nuclear Chicago P-2112 counter is used primarily to indicate that

. a hazardous contamination condition exists and vigorous clean-up is !

~

'?r
w

' requirc3. The meter reading is usually relayed verbally to the
,t operator concerned. ;

'

The actual ocunt observed at a station is not recorded unless-

unusually high. However, the reco of having conducted a survey
is reported on the Nuclear Safety nitoring Report form for that shift.4

Beta-Ganuna Surveys :
'

.
,

Nuolear Measurements Corp. 08-3 is used to monitor: ,

i

Sludge buildup in the SS waste tanks.,
.

- | Sludge buildup in the tank truck.
,

,

i U-235 indication in pure Bao storage places. "

i

The Victoreen AGB-SOB-SR is intended primarily as a re-entry survey
: instrument in the event of a nuclear excursion. Neither.the NMC OS-3
; or the Victoreen AGB-50B-SR are used for specific data gathering but

as indicators of a need for more accurate investigation. It is
expected that the results from these surveys be negative, therefore,'

j they are reported only on the Nuolear Safety Monitoring Report form
as having been conducted.

; 4.2.l.3 3 AREA SURVEYING
.

Contiamination Surveys
, ,

A. daily survey should be made in and around all stations processi~gn
fueled material. An alpha survey with a portable alpha survey

' instrinsent and/or a smear ' survey should be made in addition to 'the
ro'utine housekeeping smear survey. All dry box gloves, the work bench,

tops, machine controls, floors, and other areas of suspected contam-- 'ination should be monitored.
,, 3. , ,
,
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Routine housekeeping smear surveys should be counted for alpha- -

;

; _
' activity before being submitted to the. laboratory for beryllium3

analysis.
~ '

-

! ( *

i , Contamination should be reported to the area supervisor iussediately
_ and a written record of the survey made turned into the H.P. office.

C, A contaminated incident (accident) report should be filled out when|

.

j ,1 necessary. The contaminated area should be checked after'decontam-
j ' ination to assure that proper clean-up was completed.

!
! Nuclear Safety Surveying*

'

i

i At least once per shift, the following nuclear safety surveys should
! be made: |
1 . . .

.

Check all production stations to see that no limits are being'

,

! exceeded.'

Check the u$anium inventory in the laboratory and development; . ,

! area to assure that the amount of fuel present is less than
j the area limits.,

!

j Check all storage racks for proper material storage.
,

I Inspect all coolant' carts at the beginning of the shift to assure
that there is less than the allowable amount of sludge in them.j -

; Initial the coolant log sheet only if you are sure that the
i : limit will not be exceeded during your shift. .

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

^ Observe that personnel ilo not violate nuclear safety rules as
posted by sign limits or as stated in CPC-68. Stop violations
before they start. If need be, fill out a nuclear safety
infraction report.

Industrini Safety Surveying
- m.

Monitor all areas to assure proper _use of' safety equipment and the
wearing of proper safety clothing,such es glasses, face shields, etc.

'
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.

Make oortain that all p ik ways and exite are kept elear in the event
: that they must be used for an emergency evacuation.
,

Make weekly surveys of the H furnaces for H2 2 leaps.
',

Make sure that there.are sufficient respirators $.n.all areas.| a

t.
; e -

j Record Keeping and Reporting

| Contaminatedincidentreportsand[.uolearsafetyinfractionreports
j are to be completed and sent to supervision.

,

t I ,

i Routine smears, water, and soil samples are to be sent to the Counting.:
Technician with a Chemistry Laboratory Request for Analysis. -

: i

!

4.2.1 3.4 RADIOMWfRIC ANALYSISj -

}
'

t .

Alpha Air Samples.
_

,

j A SAC-2 Eberline instrument with a PC6-1 pulse counter is used for'

'
| this analysis,

. .

j

|
' 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 (on the SAC-2, it should be between 39.5 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 raise the
i geometry, the bottom of the chamber is raised by rotating it counter--
! olockwise. To lower the geometry, the bottom is rotated clockwise.
i

; To determine the background, a clean filter paper is placed in the
i chamber, and the timer set for ten 1cinutes. The total count is
i. divided by the time counted to get the background. If the background

i exceeds 0 9 opa, the chamber is washed with water or alcohol until
, the count is down.to an acceptable level.
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The air sample to be counted must be hinndled very 9arefully with'

foroops to avoid snudging. Care should be taken.that the paper is
'

,,below the level of the chamber so there is no chance of it catching,

j ., 'v on the' edge when the drawer is closed. After. thy. sample has-been
~

y counted, it is placed in a glassine envelope anq attached to the'
y

5 .m t.yAir Sample Record sheet.' .

*;p N'
.

.

'

.

! h,Routineairsamplesareheldfora24-hourperiodbeforecounting,-
'c. and are counted once for a time of ten minutes. Off-site samples

are held for a 24 hour period and are counted for 20' minutes. Aftere

; a minimum 4 hour interval, preferqbly clossi to 24 hours, the samples
are counted a second time for 20 minutes.4

! , .
.

I To calculate the routine samples which have been counted only once,
i the resultant ops is entered as 'opa (E) on the Air Sample Record '
'

form. This figure is then divided by the geometry (0.40) to yield
disintegrations per minute. This figure is then divided by the, ;

i volume in cubic meters as obtained from the record form. The resulte
i ing value is entered on the form as dpa/W3, the ope /W3 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 radioactive decay correction is applied. This formula
is stated as .

opm(E) = C2 CK-
l-

,

1 K., - -
. ,

where opm(E) are the counts per minute due 'to long lived isotopes,
C2 is the value in opa for the second count
C1 is the value in opa for the first count
K is a decay constant dependent on the time int.erval between
counts and is determined from the following graph:

. Af ter the value for ope (E) has been obta.ined, it is entered on the
'

,

. Air Sample Record form. This figure is then divided by the geometry
'of the counter (0.40), to yield' disintegrations per minute"which is

j then divided by the volume in cubic meters. This.value is enteredin the form ad dpa/k3. <- ,
X- '
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;To cbtain an answer in terms of pero e of.Maximuna Permissible

,

Concentra ion for inplant samples co in this manner *' divide.
-

the d value by 220, the MPC, a ltiply.the. result by 100-to obtain M . r
..

. E2 Nobtain'an answer in terias of pero ' of aIlowable. concentrations-
r

" h ducts and offsite locations the+ 3 value is divided by
'

~~2'2 x 10-12 which yields the con, cent on in microcuries' per cubio.

sentrimeter. This value is e
the same line as the dpm/M3.ntered in'The uc/as va?.ge .is t:parentheses one form in

2en divided by themartsum allowable. concentration of 4 q10-2 uo/co, the result
multiplied by 100 and the resultant va?ue entered as jnMPC.,

j, After alpha determination, the sample is sent to the laboratory for
beryllium determination and the carbon copy of the Air Sample Recordis retained in the laboratory. The original record is returned to.

| Health Physics and is kept on file.
-

._

All in-plant, duct, and off-site samples are reported on a weekly
basis to Puel Element Supervision, CPC Engineering, and CPC Research.

Alpha Smears

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

idhatman #41, 2.8 cm paper is used for smears and must be handled
very carefully to avoid rubbing off any contamination that may bepresent. A small paper booklet rather than a glassine envelope is
used to hold the smears.

.

| The smear paper is placed very caverb
making sure the contaminated side is' a@prand it is :below the level ofin the center of the chamber,i

| the chamber so that the drawer will clase without catching the smearpaper. All smears are counted for alpt$t determination inanediatelyi

! for at least 30 seconds to obtain CPM,%pshich is multiplied by 2 5_

,

to obtain DPM.i
-

k=.

A complete record is kept on all smear $;,, A Request for Analysis form,is completed describing the origin of. . smear and the type of analysis
!

desired. If alpha only is requested, person sutuaitting the smear
'

is notified inanediately of any contam14 tion present. **
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Alt SAMM5 RECORD .:

-
. ;'

SAMPLE NO DAN
g;-- ~

- r 1. ,

s.
1.

' > ,

LOCATION TIME ON */ j'

y4M.. ',| y 8J ;..

~ ~ ~ ~ ~
, - ' N| o .. TIME OFF., , ___ !

~ Q
' g-

.

i REMARKS TOfAL ilME
'

FLOW RATE CIm I
,

v0LUME M3
' '

a

' ALPHA DETERMINATION,

' ' F8R51 COUNI SECOND COUNI
! DATE

{ TIME

GEOMETRY
,

,

TOTAL COUNT
COUNTING TIME|'
GROSS CPM'

BACKGROUND
NET CPM

TECHNICIAN

..

BERYLLIUM DETERMINATION> -

DATE
. .

o

LA8 IDENilFICATION --

|
,. '

f -t .

MICROGRAMS Bea ;
-.

.

fI
TECHNICIAN ~*.

*
l .

'

t f
s.

i CONCENTRATIONS
uma w memnu

. i , ,,. i CPM (LL) MICROGRAMS /M3. ,

CPM /M3 )' -

i .
, . .

I A
| , ... +

, ._ . . . _ . , . . ._
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If a bery111uun analysis to requested e amear is returned to its
| booklet, attached to the Request for- lysis form and submitted to

the Labor 6 tory. When the Laboratory gesults are received, a report

isthenmadetothe'personsubmittingy.esmear.[)

; 6 I

,| Alpha Water So
'a m x .

The same counting equipment and methods for determining geometry and
background are used as described 1p the preceding section.
When a water sample is submitted. orabalysis,a1misampleis'taken
using'a pipette, placed in a 1" planchet, and set under the heat lamp'

to evaporate. The planchet is placed in the co.unting chamber, with,

I a clean filter paper beneath it to eliminate any chamber contamination,
, and counted for ten minutes. The total count is divided by the tiane, ,

! the background is subtracted and the result is Net CPM. This is then l

dividedbythegeomeptoobtaintheuc/ml.(40f) and the result is DPN/ml.DPM/ml is ;

# divided by 2.2 x 10"

All water samples, laundry rinse water and waste disposal water are !
entered in the waste water log book. The alpha results are reported |,,

: on a Request.for Analysis form and returned to the person subesitting' '

the sample.
.

I Gamma Water
. . .

The counting system used for gamma analysis is a Gamma Spectrometer,.

consisting of a RIDL-49-55 Scaler, a 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
valueisthenplacedinthechamberay.countedfortenminutesto|,

I determine the accuracy of the machine.i All liquids, filtrates, zyglo
| solutions, ultrasonic,.ooolant solutions are submitted for gamma

analysis in a standard 60 ml polyethy|lene mixing vial.[ -.
.
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! Samples are normally counted for ten a M'ubtracted.utes and the total count
j divided by the time and the background,s The Net CPM are
i compared to a graph made up from known Jtandards and.the proper

more accurate deterimination is desired, or when co,fo.11 owed when aPPM figure determined. A.second procedure, to b.e'

.

unting anythingj

| other than a liquid, is described on the attached form.
;

! All samples, with the exception of waste water, are entered in the
The person sulamitting the sample is notified of the

f.
Gamma Log Book.i

results as soon as they are available. j
,

i .

i :

| f 4.2.135 SITE SURVEY
| | ~

! | 1

| Water Samples
'

One liter water samples will be collected on a weekly basis and
submitted to the laboratory for a beryllium and uranium analysis.
Sample locations'are shown on the accompanying map. Each week the

.

sample is taken at a point nearest the air semple 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.

.

. ,

g - )> .

t

: Air Samples
,

> ' Samples are collected fro's the following three perinanent stations
| weekly 8 -

Northeast corner of Porcelain Plant roof. ,,

.

West outside wall of the Brewery Garage.
.

.' ,,

SoutheastoorneroftheSewagePlabtroof. "

'. i- *
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_ . . -
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' Standards and unknown must be same size, shape, and concentration. '

Obtain net op).,(~2,.4) for standards above (1) and below (3) net opmfor sample (<3 ^ ' '

l

,

,.Obtain difference between concentrations (5) and net cpm (6) for I
standards. |-

Divide not cpm difference (6) by concentration difference (5) to
determine ratio (7).
Subtract low standard cpm (4) from sample cpm .

Divide answer (9) by ratio (7) to give. result ).
Add low standard concentration (3) to result ( to obtain Sample
Concentration (11).,

| conc. units net com .

| High Standard (1) (2)
j' "

.
.

'

i Low standard (3) (4)- -
,

,'

{ !
.

\
_

.
' 1

i
.

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

)

i,

,

'

j-,

'(7)'
\ \ :

,

l- _
,

Sample not cpe(8) ),

.

1 -(4)' I

| ..

-

,
.

' (9)
3,[. (10)

'
'

'

(7)
~ + (3)

t
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'High volume air semples 'are oollected[ weekly at three of the pre-2

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 ntaserical 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 a flow
rate of approximately 20 ofm. The sample is submitted for alpha

j analysis and beryllium detertaination. .

'

Grid System

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

i the following maps.
:

i A reference coor'dinate 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,'sangle point 4, coordinates 8267, 0185 is located 670-

meters east and $50 meters north .of the corner of grid square 82-01.:,

: ..

|
This systest insures relocation of the ' sample point.

,
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4. 9.1.3 M RESPIRATORY PROTBOTZ01t' .
,

-

,
, .

-
:.

. .

. . . .

Half Mask Respiratog ' (,
,

The Willson respirator, model 809 is equipped wi'th two model R520
filters and is uset when airborne contamination is suspected or kncwn
to exist in a particalar area. This respir stor provides effective

a filtration of toxio acrosels and extremely..*ine particles, including
3 radioactive dust, and Be0 particulates.

When required, the hall' mask resp toe is uped in the following'

manners f 4

Check to be sure the mask contains 2 filter cartridges securely
in place. -*

,

1

1 Place the mask to your face, molding the rtbber nose piece to

| the contour of the face.
i ,

Secure head straps. > -

. .
,

I Place palms over the two filter air inlets atcurely, and attemptr
to breathe. If mask is correctly in place it will not be:

_ possible to inhale.- -

After use, the respirators usust be collected, washod, disinfected,
inspecte'd and reassembled for use. They are to be placed in a sealed,

paper bag and distributed in strategio locations.-
-

,

'

[ Self Contained Breathing Apparatus .

.
. . .

,

The Scott Air-Pak (Model 6000-A2'MSP) is .provided for emergency use
i where a worker might be exposed to an environmental or.noentration

. exceeding ten t1Jaes the MPC, not to exceed a period .of thirty
| minutes of heavy exertion. The equipment is to be'used in.the. .

following manner. .

Connect breast strap buckle, leaving the side strap unhooked, then
swing the harness over the head,.anap'the side stesp in place,
fasten the waist belt and adjust the harness to suLt the-user.

,

.g.
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Oheck regulatos hoss n'ut t cylina6r va'J,ve for tightness, . open'

cylinder valve three full turns,; snap safety chain into valva
hand wheel. Check pressure indicated on regulator gauge.

,

Adjust all of the head harness straps on the mask assembly fu13.,.

..( out. Put mask on chin first, adfust the chin straps, then
.

.w temple and forehead straps last.e Test.the mask and hose for
,i ;"1 ' leaks and tightness to the face by closing the mask hose quick-

,

connect fitting with the thtsab and inhaling. The mask should1

collapse to the-face with no air leakage. Test the exhalation
valve by exhaling with the hpse still closed off. During normal

'

operation, the red knob sho ld 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 disinfect with a solution of
70% Ethyl Alcohol in water. . -

-

i

Replace useid cylinder with a freshly charged one.

Store flat, preferably in a cool dry place.

| 4.2.1 3 7 PER8o] DEL DOSIMBTRY

a
I forsonal badges

The film badge program has been provided as one of the elements of
a program for safe-guarding personnel against the harmful effect of
ionizing radiation. It provides a periodio and permanent record of
the accumulated radiation dosage. The badge is made up of a film
packet designed to detoot I or Beta & Gemma radiation within the
5 area to 550,000 mrem range and.a series of silver, cadmium and
aluminum foil filters to differentiate the various energy levels of
radiation such as hard and soft Gaussa or I-rays. The film badges
are worn by all employees and visitors within the confines of the
building.>.

.

).
' Threshold Detectors

Several modifications to the standard. personal film badges are made
"for use as area survey badges. :

f:p. ...
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These badges are primmeily construetodito monitor nuelear enouesiens,
,in which a high level neutron flux would be present. For this;

| purpose an additional ne'utron film has been provided plus an additional
i series of gold, cadmium covered gold, indium and' aluminum foils. These
! asterials when irradiated with neutrons become radioactive. .The .

; i ; _ degree of induced radioactivity is a function of' the energy and i
j L. intensity of the neutron irradiation.. , ,

; . . . . .

,

] The threshold detectors are located throughout the plant at strategic#

'

j points. The following charts show,these locations.,

Films are changed monthly at which time the badges are closely
i inspected for damage and loose: metal foils are replaced. An electro- '

i magnetic opener is provided for changing the film. The film packets i
'

j 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
j month. All exposure results are kept on file and as each employee 1

,

; teminates, he 1,s given an Exposure Summary, listing his external,

; radiation exposure during his term of employment. . |,
'

..
i

.

' , Urinalysis
i

! Urinalysis is used to determine the initial background uranium
i 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,: !

j 6 months, or 12 month intervals and at termination.

|
! Two 32-ounce wide mouth "Nalgene" polyethylene bottles are packaged

i in a standard cardboard container and accompanied by the standard
! instruction form (attached). Routinely, sample bottles are distributed
i on Monday and collected on Wednesday. Thursday morning the samples
i 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.
I &
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A letter listing all names and sample n' umbers to enelosed in the
shipment. A file card is maintainedion each employee, listing date
of sample and results. A log book'is also kept, so it is possible

,-to find the desired information either by name or/by le number, j
,

i

| .T Bionssay information is also included in the esployee's ure |'. i,, summa 7 which he receives upon temination. |
c

|J .
.

6''<h=

4.2.1 3.8 VIDFfILATION SURVEYS

| |*

Instrument Calibration ' f^ ,

t l |. .

The following provedure.is used for calibrating the Anemotherm '

air meter:
1

Plug in air probe in 7-hole socket.

Place probe in air shield.-

Depress "Yelocity and S;P;" button.
'

Depress "0-100" fpm selector button.'

'

Depress and hold " Check" button.

! Adjustindicatortoredlineon0-100fpmscalebyuseofthe
Velocity-S.P." cu:: Tent adjustment knob.

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

Measuring 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.
Road the flow from the appropriate scale. Make necessary adjustments'

| with the duct damper to achieve the desired velocity through the
hood opening. ,

'

.
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Measurina Veloeity at variable Openina Moodse
,

,

After calibrating the instrument, locate the probe directly in the
j hood opening. Operation of the instrument to determine flow rates
; is the same as in the preceding paragraph. Yelcicity measurements

are made by varying the size of the hood openin8 to determine the"

maximum size of hood opening which will still produce the desired'
;

! minimum velocity. The size of the opening must not be less than that i

.normally used during operation of the hood. Necessary ad,1ustments are |

i i made in the duct damper to achieve the desired velocity.
I -

;

i !

i Static Pressure Measurements ,

I

! Static pressure differentials across exhaust filters are measured 1
'

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 i'ts Use;
,

; Either the 0-2 or 0-6 inches of H O Magnehelic static pressure
3 2

s gauge may be used. Each gauge has two tygon tubes, a yellow one
j for use on the higher pressure or atmospheric side.

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

I i
I Connect both tubes to the nipples matching yellow for yellow. Hold

gauge upright and take reading.'
,

.

; . .

.

: Duct Surveys
,

i I .

1 L The measurement locations are located strategically throughout the
,

| plant. Ducts are labeled A through I.
!. -

The Anemothern Air Meter used in this operation is equipped with a
ruled 36" probe extension for greater reach.i

.

| The air meter is operated as previously described and the probe
'

inserted a specific distance to achieve a uniform air velocity;

! profile of the duct. Six readings are taken horizontally and 6
vertically at different distances thrgugh the access holes.!

,
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Collection Processina and Readinz 'O

Velocity measurements of all glove boxes are taken and recorded on a~

standard form and remarks made as to unusual conditions and damper
positions. Static pressure measurements are recorded on a standard
form accompanied by location,.date and. remarks.

,

! Hood opening data, date taken, location and all remarks are noted en
i a standard' form.

,

i

I Duct survey data is recorded on d'tandard forms, indicating insertion
| distances (R ,R , R , etc.) sample points, (A, B, C, etc), duct1 2 3

diameters and duct Breas. Duct survey data is processed in the
-

; following manner:
- :

Ave, rage the 12 readings to find the average' velocity in fpm.
,

Calculate flow rate as follows:
2average velocity (fpa) x. duct area-(ft )? flowrate (ft3)

min-

'

Correct flow rate to this altihude by multiplying by 1.275
The rated values are:

,

AEth ; Flow Rate'

I 1700 rpm ',

II 1000 fpm ., . s .s_
III 3800 rpm
IV 4760 fpm

| V 1950 fpn
! VI 3550 fpm ,

VII 540 fpm .

VIII 7850 rpm
II 400 fpm

, .,

| The actual values are calculated as follows:
(

l I = reading at A in ofs
! II = 'B-A .

| III = C-B
IV = D .

*
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The entire ventilation survey is reported weekly so. correct ventila-.

,

!- tion requirement and conditions can be maintained. Copies of reports
'

! are kept as a permanent record. ;
-

'

;

j .:

4.2.1 3 9 SPECIAL HAZARDS EVALUATION ,

*

a

l' Carbon Monoxide
'

,

i

! The "Bacharach Nonoxor" carbon monoxide indicator model CIE'is used ,

where carbon monoxide fumes are suspected or known to be present.

|
The following steps should be followed for successful operation of
this devices: ,

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

.

! Slide metal tip breaker on the bottom of the indicator sampler,

back to open the tube breaker hole.
j ;

| Insert indicator tube'tip in exposed hole and break off tips to'

open both ends of tube. Push slide forward to close tip breaker
| ;

i I hole.

| | .

Slide either open end of indicator tube through wire loop under'

i scale and insert tube tip snugly into rubber tube connector
! of indicator sampler.
!

j Depress push button to bottom of travel and hold down for several
i 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..

i
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! When red line on pushbutton is visible, wait 15 seconds before -

| examining the indicator tube for brownish stain in yellow,
-

: :. . c colored gel. ,If stain appears,.oarbon monoxide is present-

@$I5!!|'jijj.f .
in test area.i:j@. [

<

,

i M'1[ Nove .soale right until only unstained yelloir colored gel appears
| ;,4 c. in the window (A) to the left of scale's sero bar (B) and

-
'

stained gel appears on the other side. Road scale at junctionj
.

| (c) of stained gel and white guard, gel.
. .

| Carbon monoxide present is rehorted as % CO in the air or as
,

; ppa CO. A permanent record is kept of any unusual carbon
! monoxide concentrations. Area supervisors are notified when
f carbon monoxide is found in the area.

Hydrogen Gas
t

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

Lift the left end of the rhoostat knob "on-off" bar and turn the,

rhoostat knob one quarter turn clockwise.!

Plush fresh air through,the explosimeter.
:

.
.

| ' Adjust rheostat knob until meter pointer rests at zero.
.

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

Read just meter pointer to zero if necessary.

Aspirate sample through explosimeter until highest reading
is obtained.

~

,

|
To turn off instrument rotate rhoostat kn'ob-counter-clockwise"

until arrow on knob points to "off" position..

' Report hydrogen concentration as a perce't of the lower-n
explosive limit. } - ,.

-
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Ordinarily the esploeimeter is primarily used as a leak detection:

device and any irregularities are brought to the attention of the
! , responsible supervisor.

i t.

A permanent record is kept .of any abnomal amounts of explosive
,

vapor found.

. + .
,
,

| Microwave radiation

The"Ramcor"model1200Densiometepisusedinthefollowingmanner:
I'

! Be{oreconnectingtheantenna,setthe"on-off"switchtothe ,

j off" position. Set the selector switch to " Bat" position
; and press the red button. The meter needle should read at or
i above the red dot, if it is below the red dot, replace batteries.

Select the proper antenna to operate in the frequency range to
be measur p. Set the." Selector Switch" to the proper band,,

,

1 I 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.
!

'

! Caution: Do not turn the instrument "on" when the selector
switch is in the battery check position.

{<
,

,

i

i i Connect the antenna to the meter and scan.the desired grea. The
meteriscalibratp"in"DB"aboveandbelow10MW/CMd. TheI

| 10 MW/CM2 is the 0 db mark at the center of the scale.
*

i .

j- If using one of the horn antennas.and the polarization of the
readings should be taken byj transmitting source is unknowng

i rotating the unit until the',"E field is horizontal.

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

Caution: Do not use the antenna head as a handle for removing
.

it from the meter.
. . . . . '

Microwave density is reported in db.
.

i ,

|

i A permanent record is filed of any excess microwave radiation, and
| a report submitted to the. supervisor to correct the situation.
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4.3.1 3 10 SMIPMBFf QF RADICA0TIVE AND T0XZO MATERIALS

REGUIATIONS COVERING THE TRANSPORTATION GP URANIUM AND BERYLLIUM
CGUN)UpIB PERTAINING TO THE COGts PGtCELAS COMPANT, I-

|
*

' SHIPPING PROCEDURES FGL BERYLLIUM OYTnE
'

General Information

This procedure is intended'as a g ide for the preparation of shipments
!

of Beryllium Oxide by consnon carrier, parcel post, express, or courier.
'

.I

4Packaging - ;

i

All Beryllium Oxide material will be packaged in double internal
containers whicli will completely contain the contents under all normal
shipping conditions. This double container.may consist of two plastic
bags separately sealedi'or a combination of the following types of

'containers -

.

.

1. Metal can -

2. Plastic bottle
3 Plastic' carton
4. Cardboard carbon
5 Plastic bag

i Both containers shall be sealed to prevent leakage of the contents.

! The choice of containers will be dictated by the characteristics of
the contents. ,

t

Sharp or heavy objects should be put in rigid containers, liquida-

| ,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 packaging liquids tite outer container shall be of a material .i

chemically resistant to the liquid and sufficient absorbent packing
1, jmaterial will be placed between the inner and ou.ter containers to
j absorb the liquid in the event that the inner container should break
j or leak for any reason. /

,

. For packaging solids or semi-solids, the outer container shall be
'

! irigid enough to. withstand the type of handling encountered in normalj
'

shipment.
+ i

,
I Labeling f |;

Each double inner container shall be plainly marked with a tag, label,'
1 ;. .

;
i

sticker, or a 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

i to the recipient before the double inner container is opened.
{ The outer container will bear in a conspicuous place the I.C.C.

Class B poison l'abel shown below
. l

,
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j. Monitoring * *

j Bach package containing beryllium shall be monitored by Health Physics
,

! before shipping. The maximum allctable contamination level shall be, ,!
; 0.01 ug/cm2 Be removable by smearing. /

' ,

; .
. ,

*

; SHIPPING PROCEDURES FOR URANIUM COMPOUNDS IN 'CCNFLIANCE W2TH I.C.C. j
REGULATIONS.

'

| General Information
i '

| As stated by the I.C.C. Bureau of Explosives, radioactive materials
,

| are a Class D poison. Radioactive material is defined as any material4

I or combination of, materials that spontaneously emit ionizing radiation.,

The I.C.C. has divided radioactive materials into three groups accord--

j ing to the type of radiation emitted at any time during the transporta,-
| tion of such'a material, as follows: ; ]

-

, ~ i
,

Group I Radioactive materials that emit gamma radiation
only or both gamma radiation and electrically !,

I charged corpuscular rays, better known as alpha ;

; and beta radiation. '

i

Group II Radioactivematerialsthatemitneutrobsand
either/or both types of radiation characteristic

,

of Group'1 materials.
'

Group III Radioactive materials that emit electrically
charged corpuscular rays only, i.e. alpha or
beta radiation, or any other material that is4

| so shielded that the gamma radiation at the!

surface of tlie package does not exceed 10
t milliroentgens for 24 hours at any~ time during

the transportation of said material. .' -

I.

| The radioactive material used and shipped by the Coors Porcelain
| Company, Fuel Element Department is principally an alpha emitter.

Hence it is classified a Class D, Group III poison and must bear an
appropriate label stating such. See Section 73,391 of the I.C.C.

,

-Re,gulations for specific details.
.
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(Paskmaina ..
:

| It is necessary to exercise special care in packaging-Uranium compounds..,

|
'

Below are listed in brief form the I.C.C. Regulations pertaining to
: our product. /

The design and preparation of the package must 'e such that thereb
1 will be no significant radioactive surface contamination of any
| . kind on the outside of.the container. .See Section lI D for
j , maximum acceptable levels of,radia' tion.

,

! The smallest ilimension of any,!outside' shipping' container. for
radioactive materials must be not'less than 4 inches. Thus'

|
,

f. any package containing U-235 in any form must be at l' easti

| 4 inch,es x 4 inches x 4 inches.- .

*
;

j All' outs'ide shipping containers must be of such design that the
games radiation will not exceed 200 ar/hr or equivalent at any';

point of readily accessable surface.
'

*

4

I The o.utside shipping container for any radioactive material*

! other than exempt quantities, (See.Section.II E for exempt .

quantities) shall be wooden boxes, fiberboard boxes, fiber-

drums'or metal drums. Any container used for shipping radio-
active. materials must.be constructed so as to withstand
conditions incidental to shipping.; .. ,

I Radioactive materials Group I liquid or solid must be' packaged :

!
| in such a manner that no alpha nor beta radiation is allowed

! to escape to the exterior surface of the outside container
~

i and the gamma radiation may not exceed ten milliroentgens at
! one meter from any surface of the radioactive source.

l
|
i Liquid radioactive materials most be packed in tight containers,
i ehemically compatible with the contents and must be currounded

with sufficient absorbent material to entirely absorb thej !
,

t contents in the event the container should leak for any reason.

! Absorbent packing material must be such that its efficiency
| * is not impaired by chemical reaction with the contents of the

container.'
,
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! Lebeiina p i

1

i Outside containers containing Group I'or.LII radioactive materials
must bear an appropriate red label as described ineparagraph 73.414 e

/of the Iscec. Regulations. ?
.

.

;
1 .

For rail, truck, or express shipment

/
1,

.

. .

.

i
I

> %,

j* u
.

HANDLE CAREFULLY |
1

1 RADIOACTIVE MATERIAL
CLASS-D POISON Gfoup I or 11 |

Es pens shall renais sitids 3 last si this catains anecessily
De act pinee undeveloped filan within 15 feet of this container

Primeipai nedia=etivo content ,

'

Astivity of esatssts i

Nember af sedleelon units from package
-

1

Not smore than 40' units aball be loaded in one car or one i

smotor vehicle or held at one location
' Ibis is.te certifF that the contents of this peekade are properly

desertbed by name sad are packed ends marked and ses
la proper comenties for trumsportsfism encordlag

63 the Kedulatione prescribed by the Inter-
etate Commerce Comaaleelen.,

4sw. m t aa -
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For air shipments

3

'

.

,

30 Ref PLACE ONSEVELOPEB FILM WITul# 5 METEas (15 FEET) 0F Tul8 CONTAINER ki,
~

RADI0 ACTIVE MATERIAL
,

. GROUP 1 er 10 I

| 800 PgeSON $ HALL REMAIN WITHIN I METER 13 PEETI
i

j OF THis CONTAINER UNNECES$AtiLY -

,

femetsPAL SAme0ActfVE CONfuMT

ACTIVffY of CONfgNfl ..__
|

BAMAfl0N isNITS TMil PACKAct

i NOT 20af THAN 40 UNITS
,

I
$NALL BE LOADED IN ONE

AIRCRAFT 08 HEtt AT i
*

ONE LOCATION , j
* 04 POINT
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,TheradioactivematerialsshippedfromCNrsPorcela'incompany, Fuel
, Element Department being a Class.D Group JII poison must bear a-
|4 in. x 4 in. ,blyg,and white label. 4: ,

) |. ^! I' [,

i 4', I
'

"

. For rail, truck, 'or express shipment.

. . .. _. - - - - -

l'''J \
'. |- /.\ . --.. ,

*

-. a

.

iFor air shipments f * '.,

,

I
i : '-Jni*"-

-
,
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Inner containere shall bear a stieker, Inbel, or tag in such a place,

; that it will be easily noticed by persons opening these containers.
i See Section 73 393 and 73.414 of the I.C.C. Regulations for specific
j details.

[

It is unlawful to label packages with Class D poi'on labels if thes
packages do not contain such. It is also unlawful to leave a Class D
poison label affixed to any vehicle after it has been unloaded of
radioactive contents or, to ship emptied containers with Class D poison
label affixed.

/
All radioactive material shipmentstwhich contain Beryllium Oxide will
display'the Blass B poison label in addition to the appropriate Class .

D label.
,

, .

Monitoring -

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

,

There may not be more than 50 dpm surface contamination removable.-

by smesring on any outer or inner container.
'

,,
.

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

.

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

All packages must bear in a con'spicuous place appropriate labels
denoting the nature of the contents.

The Health Physics Department will monitor packaging procedures
.

periodically to meke certain that-all' rules are being followed.
,
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| Exeunt Ghantities
-''

,

!

; 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 n'o leakage of the%
; ,

i contents under conditions normally incident to transportation.f,

: 7
i The package may not' contain more than 19 grams of Enriched<

' Uranium or 2000 grams of Natural Uranium.

fI

2 remoirable byi Surface contamination may nottexceed 50 dpe/ft
~

; smearing and gamma radiatioh from within the package may not
exceed 10 milliroentgens per 24 hours at any readily accessible<

,

j surface.
! i-

! . Shipsetits of low level waste may be made in car load lots providing
i gamma radiation does not exceed 10 milliroentgens per' hour 12 ft

'

j from any surface or 5 ft from either'end. Material must be
; packed in' strong tight containers braced in theevehicle with
t no loose material in the vehicle. Shipments must be loaded .

: by consignor and unloaded by consignee and'the vehicle must i

! bear a 10-3/4 in. x 10-3/4 ino.. label as described in Section .

! 74.553.of the I.C.C. Regulations. See Section 73 392 of the |

| T,C.C. Regulations.for specific details.
!

e i .

POSTAL REGULATIONS COVERING THE TRANSPORTATION OF RADIOACTIVE MATERIALS
4

I

|
- |

| | General'
-

1

| | Quantities that may be shipped via Parcel Post are those that may be
j i shipped 'via R.E.A. or common carried as exempt quantities. There are
i come differences however in the labeling requirements. Below are
1 listed phe requirements in brief.
!-
! Packas:i$nt
i .

j ' Packages must be put together as outlined in'Section II, B, 6 of this'

.

] paper and must be able to withstand conditions normal to shipment
: via Parcel Post. No shipment may contain more than 19 grams of
| Enriched Uranium or 2000 grams of Natural Uranium.
:
4

'*
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Labelina O''
.

Packages must-be labeled as follows:
-

7
, . .

-" Radioactive material, gamma radiation at surface V
of parcel'less than 10 ar/24 hr. No signi'ficant ./

j alpha, beta or neutron radiation".
Q,

The contents must comply with the specifications designaseli on the
label. '

Monitoring * |

'

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

i
* '

'Exempt Quantities

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

1
:.

i REGULATIONS COVERING AIR SHIPMENTS

Shipments made by air must' meet all requirements of the I.C.C. plus
those listed below.

,

fPackagesmustbearalabelreadingasfollows:
~

!,

.

"Do not place in same compartment with undeveloped|

| .| film or mail".

|' No more than 40 units of Group I and II materials may be shipped on
'

i one air craft. This will necessitate marking the contents of each
! package providing the total shipment contains more than 40 units
| (1 unit-1 ar/hr at one meter distance of hard gamma).

,
'

!

; Compensation should be made for differences in air pressure during
,

flight, i.e. caps on air' tight containers should be secured to with-
stand pressure from within the container.

.

.
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| 4.9.1 3 11 NEDICAL~ PROGRAM

| .
-

'

|

Schedules |

7,

! A pre-employment physical examination is required of all employees.
Routine physical examinations are scheduled for either 6 months or

! 12 months intervals, depending upon the person's work area or job
| duties. A terminal physical examination is required of all employees'
j Just prior to termination. All employees are checked for weight ;

change, vital capacity change, any chest, throat, skin complaints on i
3

i either a monthly, bi-monthly or tr -monthly basis. The same system,
j to determine frequency of visits, is used for the routine medical

.

| visits and the scheduling of routine physical examinations.

Any employee with a suspected exposure or'oooupational illness is sent~

j immediately to Dr. Wright for examination. Any severe change in
! weight, or vf.tal capacity is' brought to the Doctor's attention so
j that he may evaluate the situation and decide what action should be
j taken. *

-

| -

! Several of the A. Coors construction workers are included in the,

! medical program, since their job duties in this division bring them
j into close contact with possible contamination.

! | All employees are required to have ten weekly checks of weight and
{ ; vital capacity, which are used as a background, to determine any

| ;, abnormal change.
'

:

i A Medical Record form is kept on all employees, listing their starting
: date, their pre-employment physical date, any routine physical,

I' examinations and routine medical visits. A file card system also
lists weight and vital capacity and the dates of routine medical visits,

i for each employee. A list of physical examinations and routine
medical visits is included in the Exposure Summary which eachi

[,employeereceivesupontermination.
,

.

'
A copy of the Katernity Leave form is attached.. This form, when
signed, is placed in the employee.'s file in the Personnel Department.
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| Maternity Leave Form to be Signed by All Female Employees:
. .

!'
-

[<

. I
'

j TO: All Female Employeer
,

2 SUBJECT: Maternity Leave
.

!

i The Company policy regarding maternity leave for women in

! the Fuel Element Department is as follows:i

1. It is the employee's responsibility to notify the
,

Company at the first knowledge of pregnancy and to;

j request maternity leave at that time.
i
2 2. Maternity leave will be granted immediately for a

period not to exceed two months beyond the*

termination of pregnancy.'

T
. :

I
*

|,

i
.

I
:

To be sigr.ed by the employee: i.

I understand the foregoing statement of policy and agree to
assume the responsibility for' notifying the Company at the
earliest possible knowledge of pregnancy and to accept {

'

immediate maternity leave.

>

.

.

Date Employee's signature-

w

'3i
'

,

.
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; 4.2.1 3 19 PERSONNEL INDOCTRINATION ,
i

Health Physics Lectures
[

,

j The Health Physicist meets with all new employees'to discuss the j

i . health physics safety program. The contents of the Health Physt.cs
j ggigg are covered with the new employee. ,Special emphasis is p;saced ;

on proper usage of respirators, contamina' tion <. enclosures, and |;.

! protective clothing. -

!

f fNuclearSafetyLectures
i~ The Nuclear Physicist meets with each new employee who will be -

; working in uranium processing areas. The major provisions in the
j Nuclear Safety Guide, CPC-68.are covered with the new employee. The
: emergency evacuation procedure is also covered in detail,

i
'

i Films
; -

| The film "Living w"ith Radiation" is shown to all new employees. The
j film " Criticality is shown to all new employees who will be handling

,
' uranium. ,

i
-

;
,

'
! On the Job Training

'

| I |

It is the primary responsibility of a supervisor to train a new !'

employee for his job. This training is to include the health and
nuclear safety aspects of a particular job.

Nuclear Safety Inspectors and Health Physics Technicians have the ,

1

) responsibility to monitor all production areas to see that all aspects
i of safety are complying with rules and regulations. -

'

..

4.2.1 3 13 DECONTAMINATION
,.

i

Area Decontamination

In the instance of a spill involving hazardous' materials,. Health
Physics,should be notified immediately.

- .

e
~
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; ' They will determine the type and extent',of contamination and the most
suitable method of decontamination. In the event of any possible;

,

i airborne contamination, personnel should wear respirators during !
; clean-up.

[

f Care should be taken to minimize any spreading of'the contaminscion
; by taping off the area, thus cutting down on traffic.
.

; Depending on the degree of contamination, equipment may eit'her be j
cleaned in place, or removed to the con Room and cleaned within i

-

either hood.,
.

; ,-

| . *
.

Personnel

Protective clothing has been provided to eliminate, as much as possible,
the contamination of personnel. In some cases, however, an operator -

! may be unavoidably contaminated. He must then wash thoroughly with
soap and water and when necessary with a more effective decontamination |
materials.

*;
.

,

Decontamination Materials

Decontamination materials 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:i

,

Dissolve 227 g of Citric Acid'and 113 g Versene Powder in'
,

j water in a 1500 m1 tasker. '

Add 37 al of Igepal. *

Pour concentrate into a 5 gal. container and dilute../ .

#to 5 gallons.

Nitric Acid, either diluted or concentrated, depending on the
requirements.

.

When contamination cannot be removed with these materials it may
be painted over.

1:,^
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! 4.a.1 3 14 NuoLsAR SAFETY MONITORING

. .
'

> '

*

;i
-.

Operatina Princioles
p I

*

Uranium in geometrica11'y unsafe containers is han' led in 300 g batches.i d

: 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 6welve inches is maintained between
fbatches of uranium during all staggs of processing, storage, and trans-

; portation, unless safe geometry controls,are used.. .

1

Stored batches are maintained in verticle planar arrays to minimize l
4

interaction. 1

\a

| | Operating criticality limits, are posted wherever uranium may be handled.
.

.

.

; : The nuclear safety plan is contained in the Nuclear Safety Guide,
;CPC-68. Rev. 1.j -

! - -
-.

e

;

Inspection of 'ork and Storage Areasi W,

[ Nuclear Safety Inspectors continually monitor work on all shifts.

! Visual inspections are made to insure that uranium is handled only at'
; approved work stations and storage areas, in accord with the operating
i principles. -

.,

Inspections are made to verify that the uranium being processed at a.,
'

station, does not exceed the station criticality limit..
,

:

. Gamma surveys are made to insure that uranium does not accumulate in
'

unsafe places such as low level waste tanks, BeO storage areas,.etc.,
f

1 .

) Infractions
'

A nuclear safety infraction is any action which is not explicitly
; permitted in the Nuclear Safety Guide, CPC-68.
|
! i *
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! All infractiona are reported on the Nuolear Safety Infraction Report
by the Nuclear Safety Inspector monitoring the area where the incident4

i occurs. ;. .

I The Nuclear Safety Committee studies the report to[ determine whati

i disciplinary action, if any, is to be taken against the violator.
j Disciplinary action is then administered by the violator's supervisor.
.

; Individuals violating provisions of the Nuclear Safety Guide are
subject to the following disciplinary actionsi

,

| A. Personal contact by supervisor and Nuclear Safety Committee
i to include a written reprimand.
1

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

,

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

:
,

! For a first offense, the Nuclear. Safety Committee will review the
; violation and recommend action A, B, or C, depending on the circum-

| stances of the offense.
) i

i For a second offense, the Nuclear Safety Committee will review'the
j violation and recommend action B or C, depending on the circumstances+

i of the offense.
i

f For a third offense, action C is the only permissible action.

Training of Operators
,

I

All operators working in areas where' uranium is handled must be given:

a nuclear safety indoctrination by the nuclear safety group and by the
i 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. *

.
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|DeviationRequestform. Changes in the nuclear safety plan are requested on the Nuclear Safety
-

[
,,

,

g Minor changes in the plan can be approved.by three members of the
; Nuclear Safety Committe,e. '-

f

Major changes in the plan must be approved by the AEC-SAN office.-i

1

I [| Emergency Conditions ,'
,

;

A system of five radiation detectors is installed in the Fuel Element
|Building 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).

t -

| The alarm will be enunciated by means of a siren located at the ;
detector. Each detector and its accompanying siren operates indepen-
dently of the others. -_

<
' When a siren sounds, all personnel in the building will

..

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

Do not stop to change clothing, shoes, badges, etc.
t

Proceed to the designated assembly area.-

,

|

| Report to the' emergency warden at the assembly area.

Re-entrytothebuildingwillbeaccompkishedonlyafterManagement
,and Health Physics 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 exita. O

: . d
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The exits are indicated ass
!

A - Front Entrance to Building
*

B - South Side of Building, East Crash Door [
C --South Side of Buil, ding, West Crash Door .

'
D - Escape Hatch from Depressed Area
E - Furnace Room Exit ,

. '

F - Mezzanine Exit

: The following areas will use the exits designated below:

A - Offices, Laboratory, Locke/ .r Rooms, Vault, Mechanical'

Technicians Area, Tool Crib, Decontamination Room, Second.

and Third Levela of Tower, Blanchard and Drum Cut-off' >

Grinding Area.'

,

3 - Ground Floor Level of Tower, Extrusion, Despatch Oven..

C - Mix Line,, Grinding.
, ,

: D - Depressed Area. -

E - Furnace Room, Inspection.:

'

F - Mezzanine, Alternate for Offices.

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

,

determination has been made.; ,

;
I

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

|
*

| | Personnel 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.i ,

Inside the building, proceed south between the two large kilns -

to the large metal doors opposite the stairway. Turn right:
'and proceed west to the courtyard.'

i
i
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! ] Ypon reaching the courtyard turn right and enter the raw material
i storage area. This area consists of a long hallway with a.

i series of vaults opening on to the hallway.*

i (
} Assemble in the hallway in groups according,to your normal work,

i area. Signs will be posted in the hallway designating
{ assembly areas.
1

The assembly areas will be designated from west. to east in the4

j following order: , ,
,

i A - Offices I"
! B - Laboratories !
! C - Furnace Room,. Mezzanine
i D --Inspection
j E - Mech Tech
i ; F - Grinding

! G - Chem Process
H - Misc., Visitors, Maintenance, Construction, Accountability,:

| Health Physics, Nuclear Safety, etc.
,

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

It is 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.
I Do not discues with anyone any details of the emergency situation.

Public 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 forlany emergency conditions
[ which occur at night or on weekends. Jh ,

! . .
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3. ', i Af ter sooounting for all personnel, th[Dhief Warden will theni h
! telephone the following personnel in the order listed'

: t- -t y

: Bob Mornin . 9| / p.*- . .
,

-- . u.p.- / -

George Bidinger,'
.-< ; , <" . - .Dale Smith - -'

-, ~~
-

Tony Reeder.,
Frank Mayer <

:
11 Joe coors ,

4
Plant protection personnel will mafntain security sur.ve111ance from

,

'

| outside the building until proper authorities arrive to evaluate the
: situation.

The Chief Warden will meet the above personnel att the Fuel Element.
Building.'

-

i The following emergency equipment w111'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 Scott Air Paks-
,

1 Emergency Kit contaihing:
.

2 pair coveralls'' -

' 2 respirators
1 High Range Gamma Survey Meter
l' Alpha Survey Meter

; masking tape . ., '

rubber gloves
hoods
Flashlight.
spare batteries g. .._
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.,-

h This bet e l outlines the Zealth .and:InAnat2ial E'61ene -

y ,)
prob associated wit.h the fabri' If.ce'raf.icfueldiemetts. -

..

c.. .

w
f "i

t :Wjit.ase ceramic fuel elements may c igghly* enriched luenrn, . .
-

.
,.

,

,
-

.

lov en::1ched uranium, normaJ, ure4% ploted uris2]Am, . thorium .|..

| *g |
jW' e J ... 2 2s). c.nd'.baryEun c.C,;c . c. , , . ,
|

The prcbler.s cssociated with the secountability, critical 5.t;/, cn?~

,

ccerity ph .se of thie di ticion c; c dis cus: ai ='.cr r epr % ','.c^i nn .i

The c; :c.:ix. ' ,r manuat vr;e.;r: cc cistsifiF. de .unent marioec el::en.
' , -..

.

. . . . .

~...?. . . . Gi.;=.a a. .h . ' : . .. A : a&.
'

" . ' . : au . . - r ::.- %,.

. . . . . . .L..>.. . . . . , . . . . . . .. . . . . ;.e... . p

. ... c . :, .,. . . , . . , . ua a .. .: cot ~ , -sv.,c.. .a ,
-

.

The overall responsibility for Hea'.th and Safety rests with the

Division N..aser, Mr. 3. L. Mornin...- Ehe direct responsibility "or

4 m ni c; ra. y the Ecalth anc ca.fety- ig;:.r. is ascitned to the projut4

t.
Healti'. Physicis r., M:', h. D. Smith. * p Ecal.th Itysiciet repcrta e' . .

. .g. : e.

-

diretetly .to the Division M1 Lac;cr * h the Pro. duction S rintendent.

f

Trai; ed Jealth Ihysics reprecenta ' vill be.pressadm4a. Aho -

.

.f . , prcoestsing crea at cll ti=es the.t dous. materials spe being 5 ., ; -o

proccac cd..

a
e

4 Nov. 63
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'fae basic health. hazards in this opanELtion are cf.a. toxicologicd1 -

.% . 3ai .rs.dio).c2' cal r.ature . .Sctb the kract".ve enterial. and the, -
. . .

.gJ h--
.

.

M.rylliu:: bein6. processed precent tig pentest -ht.yerd to the, vorhoa--

4 .% .
-

Y, k* abes particula.tes of these materisy 5 1thaled.' ' 'n' hila. tin effects -
. 4 ;,; .,C

y en th.e -body my vary from one c:ated| %..t.he. other, .the: piobl'e a
*

..
.

. ... w -

faced.in prctecting-the.vorher are $g.ai,enka:acantrchprograr. . _

n
r.

. , -.. , . ,s

.vhi.cb .3s affce .17e for one saterial3rtL1. *ikevise be e,ffective for
I

m. : .r'

the othc.r.
.

Z:1riched uraniu;; presents an added hazard.in that.the rateria:
..

vi entac :. . i c;en n.a r t .c.: J .:e. e. : .; _. - .m c.a ., m; s .g :

. . . :.. -
.

.;.... t, . .. . . .L.'.-..

, s.:1.. : ; , - -
. .. . . -

. a.. .w: . g. . . . . .

' -
. |

Gsc:s.:2 :.~. t ,,;i:-O a . Tc , '.a- L .~ ow.; .;Q a.% c ;2 =.a 5. . . . .

:nemure cat c.: ..a ruila' .ic.n aca ce;;.;cd .au. ca:-i as urcraut., undc

'bther rc.di.cr ctive r.aterials under norr.nl. and abnormal coaditions.
4

'O.11.u The rs 'ative .ce tarde :f ':.cy and radica.ctive v.ater1ats vi.:
r

... .

ve.ry. With tae quantities present, t ' c:c co..Logwu lacfacd. c,f ' cry,cliu;;.a
- .. . . . ,0

vil4 be the contrc,lling faator in MhJ.gn.crite.ri$ [w/buche -t

gu,.

...s.tc; i:..ls ara aandled. If a design- adequatetocont.d.he ha'zard j .

., s-w
fros b,ery.:.liu:r., the haz, rd frcu cthg M na e+ive natarms handled'1. <

. ..

.g (gcq,Lur,1ve of criticailty) is adeq controlled.
'4

.- ,..

4 nov. 63s
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II. CONTROL OF AIRBORNE C0 p w m ni10N_

.
,

, ,/ A. General - i, .-..

Inc.cntrollirhc.epotentia3d contar.ination problem, ,. f. r
'

w ., . .-
n

|- .

. 3 che philoscphy of confineme contatnment will'be- -

f y.zrsued -in- preference to re on iniividual resNSatory.. .
-

- -

.a
;; ft.) protection. "Ene basia.cqui providad.for,the.cnneine .

-

.

J
. , r. mant ad cont ='mant of tnv4 avials aste.the ted . .

-
,

,

;#; .'
cnchm:re (glove box) and tha'gantial enciccuse -(velocity

.

. . . %

. hcods).- -

3. Glove 3cxes

h basic e.euit;n erf ur'..: fc.: ; -te t02 d~tsn for n .: ,

e

- --' :.;e at .. : :
-

'~" ~

e . . .r "_ _...; t '.- s.a . .:.1n: . .. . .

u - : . . . s. . :. q..

t

even: ef e xna.u.t * fc.t.re. '.ne w.r brcugn _nto t'ce '
..

.

er. closure is introduced through a high efficiency filter

at one of the sides. -

-

k. Cite uility. Clean 1:nc important,,from a qualith. . e

#-

control standpoint. Eace of ptaining clean 1'nepa>ia.- .g: 6 -

|

therefore important. This.t for smooth intergrj. tas . , . _ . ~ -

~

-| ,- Vcurfacea, rounded ecrners sence. of _hard. to reach . .,

areas. =
, ,

7s *

,9

3 'rlorkability, m ices.tions c gicve por:s, vindov

# angles, vestibules, etc., are such as to entail a minimin -
-

of fatigue to the operator.

10 Feb 61
'
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,

4. Air. Requirement.< Air flov.6apab111ty is.cuch that.there '
.

Vill be r. f]ou of 300 f;:: acr the fc.ce of r.ny openir4 to e
"

. . , c .

contain,all contr.nirAnts..-it ._ he dry box . Tais mc.ans that:
'

- "'

r -
.

snculd a c, love break or a ves c. door be opencd there will.

,. -

be=n surge of air through the of such maga.Itude es to
f .

have this velocity. This is'.
.

d fW by :caintair.i.tg a flov .

. Jr,
. of 30-50 cfm @ 0 5-0.6 inches.*.drater ataticepressure. ' The air'

. , , .
y . .. .

ce ~. . . .c .1 % z . w ':vt;2 :.; ... o hh a ^;;;;ps J (;;.9. ,,. e ; . n.. c,.: ... ..
.

tc 0 3 micron particle si;e) :.nd er.hausted thrcucn'a 2-inch

di c.ater outlet with a velocity .! 5C0 fpm througn the filter

n l ... > f;us thre..r ta cu' m . Ct y ' :; :f :~ c:.- "? 4

i ' . '. :. : r,
. .!

">

. . . . . . , .
1

1
|

.

W .> ..a .n u 8 I..

Ihc ,u;,ic (.esiga c.itma for ve.ccaty ac;cc ciesign for

tais creration are us follows: -
.

.

' ..6 .w . S e b e e E

. ~,
Si2c C5.~2LnSulate i|ita tne Cp ich requirOLcLt3 Cf thC hCDOL.A

,

In n:a.ny cf the enclosures dco e pncvided to ciese Abe '
--

j e3cpenir.cs .. ,

I '
,

,

_.

O

4 Nov 63
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~.y . . ,
2.. Air _ Requirements... The g:ini:mxa. velocity 2:aintained across . .

.< tha. face.of.any head in L50y 2n cer min. ors.attezu vnere. ,-

+ .
. .

-
-

generated; the r.inimu::9,lar;;e amounts of. contcairmtst '- '

,

velocity will be m intained fpct. The flow ratiedesignbd.

.. . .

.
.

.mi 4=r desired.valocity ... for ear.h enclosure is sue's
.

i

-
4

+ e. <

vil'. be maintained even if a d openings are opep sit..ul -
.e
*

'

.taneously. i

j .t g *..

w

3.' Air Filtration. Air exhausted from c. velocity hoed i:

Iassed through an absolute type filter > (99 9f. ef.'icicnt do.tn

to 0 3 d e20.1 p r c> : .. ' ::...ze a.i.. c.._.gec.

.

.. .....:.. .: . . . . . . .-

|
1

.. . .
. .

,,

excellent ;ontra. :. .. _ c c. a c. : ante ...n:cc v raa alt 4.. ;

that sittaticas cay arise when cirborne contacination is suspected

or kncvn ,o exist in a work area. Vr.en this situation ri:ta,

raec.sures cuat be taken to protect " vorhers in the ir;: n... i.

~

2'
, tha. t'scipera .-: ntat nont le g2.;n a ycd. N o type:, #

individupJ. respiratory protection, been provided. . ./
; -- a

* -
..

.

4

.

.

9

v

e

4 nov 63
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A. Half Mask Bespirator.

. Each verker will: be.providedy* vhen necessary .because cf-'
- -

n L.
~4 e . suspected. air-berne contamind W vith a Willaan reapirator; .t..

i p _

ci M iel @ 9, eglipped with Modmq $11520, filters. Thi$ filtel- *.- .

a 6

isdesignedforeffectivefiM bien of toxic aerosola and*
.

. '

1'
K

*1 for extremely fine particlesim, Mirectively filterikthe- -
.

- .-

J h-y .
' a' ' fircst amoken. as well as h toxic porticles W uM ng'

.. _ .

.radiccr.::.tve dusts and te,,pl>*iiner.paritaulatet.
'c.

A 20fo penetration has to be assumed with any half mask.

-

(Handbook for Radiation Monitoring, LA-1835). Since it

i ~. C.ii.i'O if a*.-' *;".d"20ITil510 iJ . ..,11 ', . lai d tG G J. .' 'l
'

.... t
.

.I'')tir iL:. .. 3* *
s .. s... .. . . .

' * '

- .

2. .:,c...' Ccnte.inc1 er n hing A.99 : .2

Scott Air-pak, Model 6000-A2MSP, is provided for eccrgency

use where a worker might be expor,ed to an envircnmental
..

concentre.tlon excc di..c 10 $$ the.tE'C . '." hit. treathing
*

a .

.*

apparatus is approved for a iod:cf M minutec afrheavy S ..
"^

,

~- . , ' 1

7, exertion. It.ho.s the feat ~ . f maintaining a gli6 t/ 4 ' ' '''h 6 ~

5'
pct * Live precare vithin the epi'ece, minhizing any ,.

penetration of the conta.ninatq htmosphereinta.thenface-.4 *.' * . .
i $

-
, piece due to poor fit, leaksp be.c. <- -

4 F

.

-

.

10 Feb 61
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IV. , AIRSAMELING -.

A. Process'. Area S - h , %_ 8-
G s:./ - ,: . . . . . - -

.
-

.1 compresencive proa;rc= or at ing M 11'be conducted u..

on a routine basis to provi by, day evaluation 6f ~ . ./. .- .
,.

por:nal plant operations. S sacples y111 be takan to "

.. . .

e 1

~

(fevaluate new or =adified ope a, enintenance worU or '

:4

[ uzrasual conditicus. . . ' .s .

.

;W
.

t ..

g . to ujpre erleque.e..sar.pling cdfe:e ger.eral str. a +.u*er

of portable air pumps capable of. continuous operation

are provided. Each of these pumps vill be strategically

icetted te pro._J c r. m ;e :f Z '_ ., : : .. ... ..:. ren:,.

.:e : . . rr > . c . . .: .4 ".. . .. is

. .;- - . . - .a ..

.

4

''t e t ype c." , . .., d . .. ' . - 1; . ' .; : . .ts v '_ '. 1. . ._'.2.-
-'

.

to the Gast Model 074G pump " Giraffe Se.mpler".
.

To collect breathing : one sa$ples required by the Atomic

$r.crgy. Cot:aiscia reco :meninth, tyg types of carpif:g .
-,-

6
' * *equipment. are available. Tneq pableGastsar.jplaymups ; - .: -

i ,, ,,

can.be located in the prcperep> tion, with respecOtostie .A ' e . ~. -

-

.

T
2 cperstion, e.ir c.:.rrents, and e1.. To sang @e .- - ,

the..H1 h Volume. h 0- -,operations of a chart du"atic 6 .

ta:r.:.cr of the type tenufact by t'ha GcLr.an Instrument- - '-
-

~ Cor;cration er s c.e itspl.x Mr.ufcetuling Corpc.y -#11 h
w

.

used.
*

10 Feb 61
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Air sat:ples obtained with:the . portable. pumps are collectbd on .
..-. .

~

ch'achiea's f1'lter paper of a ch diaw.ter.' E1stc:an y41
-3~~-

J_ ..
. , _

. .
.

is a typi::al paper of 4this s The flow rate vilk be.neatured n ~

. . w..
, ,

by. control 11r.g the pressure cross theffilter icpor, using -
-

-- ,- -., ,.

s,,a:Magnehelic vacuum gage as
,

cating 'instrincent, 4: Flov -'

.

.1 .

for this .-type of' pdper and
,

. ;

>

.re.te curves bhve been determ

sa rJ.c holder, equatir.3 fican .to pressuzwdrop 'Encha1=E: -

'

.

.k:,

, , , .,. >: : n s puer. " : 2 x rc. s = c e ty. e cf.r.ec e .t r . of . v. .*

.

5. Duct 2,'mplin3
1.

Air beins discharged frm the buildirc is enspled continucusly l
"

fc. '.scrA.l_ : arc .;r.e i u- m :.er e.m-aur e m m prc:::; . ;y

. - j
J |

,4

.s|
,

. a-.i- -- '.C.
.

? .' : :, - - '
. -n .. .. u - .

.. . .. . - ;.... 'a
|

L .. ... a .L *-.: e :a '. : . .. a s '. . :, e 's.::. :u r.; _ c..O cin ..: . . .:a |
<

XPO level' vill be 4 x 10-13 ue/cm3 for grose alpha activity
,

from uixed nuclides. 'V
a.

>

!.11 a'.n.uhir.it b a passed throh prccess equ1Iuent and enclo.2urgs @I

::rast pass through absolute .t ters;before Icavisaggip i\ ' _ ~ .. -
,

,

. bn11 ding. Roo.a air is contr by exhausting thro' the,i%e.
.-

-;s

-

3
*4,cacipcure ventilation system.. .

4
...

*
. , . .

":c. assure optimum. collecting. iculater, a piidt samm . L : ,
,

"

'ube is :.atroducad intr., Lhe en st air het dratiq; air t u a,

s' riov rate whicn vill proiace itokipetic conditions at the
'

.,

.

pitot orifice.
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O. Out-Plant Air Sampling -

. .

, , . . .

~ '

Off site air samples vilR;be Sted by encens of two |
'

'
, .

uyatems. Three pez :acently air sampling; stations.,r - ' . *c...

.
. v111 collect air. continuous 'a. weekly basis.. Thin 3 -

|
-

- Gelman Nuclear Air Saqpler used to,colleet these,,

|< ,c
sample.s. The samples vi 2. etsi at a flow rate of -

2.g1 cf2n. 7. ; .

1
.

&i
* '' high volume samples of a shorter ~ duration' vill be ecllected

't various locations around the plant environs. Thesea

samples v'111 be taken at frequent intervals prior.to plant'

s t a rt -up w..i c:; < cor. w.a i w a ' c <' 3-- cn: Ars a !

- - .. .. :- -

>

:n ?..caz : u. -

.:
- -

. . 1

,
:

~

.- j., .. e . .-2: . .
. ., m .,

e

ace r.ja .ying cicenc=. h e C ' '' 'i eccrdi.n:.t:n cf the!:;

stations are: .

.t .

A. 8092 0095 100 meters southeas.t of plant.

8135 0100. 500 met @ ast of. plant... ,,

^

C. 82W OL$5 1600'me -east-cortheast of @ t.
- -

c.r
n.

Thetc stations will be suppi++ei by a permanent saarplip- . .

.g.

.s

station operated by the Dov C; al Company. Ncir: .,..
,

station s located at cosr 8023 0158, appeps.ately: ' .. -

*. .

'

850 meters northwest of the p "
.

.,.

,,

j h tae event that the m!r.um averge .neighborhocd

ccr. centration at the ground du/ing any calaMa? ::onth,
i

|
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.as determined en a tr.cnthly bc.sf.s exceeds 0.01 uic ccrc:..sg .

3 :.1er cubic c: ster, but does not ed .o.05 us/M , the pic.nt
-

1

vill inform the AEC of speci ocedures'vhich will be.under- .

,.taken to reduce the airecrne tion .' In the event that -
,

~

.. concentration execeds C.03 us ' !. operations will be itnediately**

h.sltcd and the nececcary cormoh ::.ade .to reduce i.he a.verace . ;i.

\. .

cancAnt-~1tien to below L .y. ug/$3 In any ' event, cor.ca .tratiol s |

2

a:sose 0.01 us/M3 vil; cc yera.itted.to exist for not :3cre th:2 ,_

60 day perica unless specifically authcrized by th:: C . ;;...c_.; s ..

Such authorize. tion rill. be fcrthec: 1:ig en',r if :tc.~ . c

ta::en "hich are c:r wete.d a r.vu.c; . - _-r- * :.- .. f-

%

_

..: . . _

cr u.a.nia. n the .1:st :i ct- l . . . . . ".1 ~. r O_ %./- 4. ,

s .
cia l 2. a nsatt.y easic,, c;;eccu 4 .:0 ' ucjc;.5, or b . I '.' -2 .,

,

u:/cd Jhen thcrium is being _rocccned, the plarr Ji . inftr.. the
- ~.

A2C cf sisecific procedurer Which will be taher. ts reduce t'.: 2ir-

borre cc.a..:..ation. Wrther. ons vill be c.t the dii a-c; ion..

-
.

o. .og .w. g

5
Y

-g, . v. cut-mm era smwa -

,

There are four drainage syste:aa whi : night be affectea hy our/cperaticr.s..

?;; w* Cu.ch_. This is c :n:.i-. ca:n Lhic' flov: out of Golde.: .
-h

A

M n Co.nyua tc., thc .:or;a,s:' :.2 tce plant site. Tc *

,

..

.
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M

,

,-
- --

-

is
' .is joined at a distance of.approximately 1200 meters north. .

,
.

.- . .. ... .
* * *. N.+. Vent'ef'the plant site by : ? 8 .- - '

,

'
. .

-
,- .

- -
!Cressr.an s,

._
.t::a'.l. .!.nt ' trent strec=. After.8

. i

,

; *
,

, n 30 meters of the plant . |con'luence, t fi V.3. i .
. ..

, ,

,.
.

.

site and draina .
- e i-

as.

!
.

..

sb..

01cre . Cree:c. Inia is a largd,. g eem flowin.3 from'Clen. . *
. ..

.
- *

..

- Ort.d C< 1.y ,n throcgh Go] den 18asndrtheasterly direction.
.

Church Ditch. Thi.i is an irrigation canal which ori5 n.-. Mi 1

i

at Clear Creek ve.ct cf Golden and fl:ns cpan to the eis;e |
~

..
-

i

!

!
'

c:' ric e. -i.e.r: = : te I ti - - w.&rgrouad e. . r. . . .r
,

't
'

*? '"t-
'

'. . .., , .

'U :'. :. :. :. ; ::: ... .

.

. . < . . : c. .- . . . : . * :. . : m :- . - - ;.
. . . . . . ,

I

.;to .c 1;.i :.210 7 :ne pl. c.*. ..c t.L - .5 the p' ar.t L te c ,

1

sample p:, int will be established at the confluence of Tubh >

Gulch (J.d Clear Creek.

:s
These poin'.s vill be sampled .recklf,for fcur veek

'
tc establish ^; . -

tackgroundlevelsbeforeplantstkup. A-fter operations ', . -
'

.v-

- - .

cot; ance, ser:ples vill be collgrate; fem each of' the,.jif,tablish&f.g , ,

,

. hieb. requires;ench - - .samp}ingpointsmonthlyonasche. ...fw

drainage syste::L-to be sampled vee %$ (unless in-p2 Ante cenditions. . r. ;. . -. .

. , .

dictate otherwise. F. -

,

-
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J.All waten agsgies vill be. analyzed spectrographically for-
;,

1-. .,

berylliuert.d AAributylphosphate ar;tapetion vill be .perforn:ed. - |. . . . .
,

0 and The smples then counted for u tivity,in a scintillation ;, .

_
.yf '+*-~ .

...
_

aApha ccaznter. The geographic loe p of the' sample locations !
. .

r . |.

a e. | *
,..

. . jis shogn on the acccupanying di ,

.,

. O -;, . l
v.

M.q- . ,
VI. ..myT*T" TON CONTROL ''-

..

s

A. h c:,+:nive Clothing / W,.'

Prctective clothira vill be provided for all per xr.nci

actively proc'essing teryllium and/or uranium. Z..e

norral protective clothing for all product'on personnel
.

,

'a'O;'.i . l.. ' i n C L f.!' C 0 0 0 i .T.3 4.:.d gr' . 1 Er.g pY C,0 3 L 'Jiil DC#

.

'" t c ' ,,, L '.. : !. , (f .".'..'3 .. { C' i '. L . ;J s.' . . ~ . ,*.. ,,

.

$3. 31.: . 7. 4 2,3 T'"..C;. '. A 2..l 2 .t'.. L ~ ' e . ' 4.' ,,, .: 5Ei *';.

2cr ;;rc*. :cr.:tn. 1: . :. .: .:: ';c 'n .:. , ~; ars.;cr. . a 4

ct. rvin v'l.:. be pro vil.ii. f n.cea a laLcratcry cor.s,.

scaks, and scdecy shocs. The smocks vill be changed

on a weekly tacis, the socks daily. Visitors to the area

coYers.
vill ce provfded smockc tnd. K'f.

.

L-
. . . .

Sij.rute facilitics are pro .in the clothing change Jr .

s .

.
.

area for street clothing and,.y clothirig. These .
-*

-.

A. i

facilities ere physically se t,ed to prevent 1.hte * .; '
-

e possible spread of contamina to; street clothi'nig..from -
-

s .,
,

. ~ . . , r.

.
the vorit clothird;. Uced pro ve clothing vill not be .

.,

alic ed beyond the por;icr. ofathe locker roc: provided fcr

.

changing Protective clothing.

10 Feb f.,1
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J
Used protective clothing vill be shipped to a co:..nercial.

4

e 'laun.LT dervice equipped. nad ap3 apres for .iaundering:'contam-
~

irated clothing. . r..- .. .

J
*

,

. . _ . .;... . . . ... - ., ..

.3. Personnel Lacontamination _-,
"r .r . . .' n;

..

Shovers vill be required of ce wpersonnel working .in the
- * -

f
.. processing and grinding operct.:ni$a on a daily basis. Personnei . :e

-

*
. . 2

e. - g.[, i.. e .p.'
,

in the Inbnratories, Irape,ctiorgtud Services ' vill b'e provided
.a .v . a - . -R4.

,,

shcVers on ari bptional basis.

. ..

'Jz.shi.v of .the hands and face is the minir.um clean up ~ ~ C

'cefore irch c:/. * L cechc .

t'

~ : .::' ;.C.Ci ~. . . . M : :: .L'.l. * .. . . .

.5 ..'t I . .E . ; ' . ' c 1.? < ' . . - .e . . . ', /.J .'. . *

6 '. 0 2.,J. %. . . . . ". _ ' ,n ' .. . . . ...

s .,

i.u c.wnic;.a. cc r. . t > _ . . . .2 c: C2 .cc:~ 210 .r:1: n cir?
,

1, hcodaa .cnclostre and .decontacination sink is. provide. d f.,r

r.ateria.l.and equipaent decontamination."' Chemical a.nd physical

., . decantacinatin ~ supplies are @i.lei nt this location. Eealth
.

Physics vill determine a.:,, cunts:si|WL locations of contaminatian W *

.-.

.,,. c.: .~ e ; .,k . - ~

w. . .

and monittr decontatination opduti. ions. $ -

446 V.r.: .- .

.

C. Con +ae nation. Surveys ,. d.; .
"

4- ..- *-.

'n

Routine smac.r surveys are mad 6 proossa. ank.administrativg"=. '
i

arcaS to dCtcrmina .uraniu3 a3d 111um contamtMtion. . .* -

' *

'
. .. . . . .: *.. . . .

.

4 I!cv. o3

.
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'Whenever contamination levels are found which exceed the

Sorkig 15.mits, dec'o'ntaM hadon.wdbbe effected inned-

-

1stely. ' . k' '

)
d. 1

.L- - '

- 4.

Ares decontraination vill bessuunomplished by vacuu=ingj ,
,

-

' =opping,.and/ ore vet scrubbing a power' scrubber,.
.

-
.

~

.
' folleved with a pickup of the er by an industrial -

Vacuum . cleaner equipped with.Nk.solutc tyise' diltes ih
I

. 5.; ' '

e **the air discharge. -

.

Surveys vill be made on all outgoing material.a and e ,
.

nint ta i.scure O st no ocntamination ler.ve Y.:c procere

r e?..

I
1

o |

Friodic a.'.f.e su~ tcyr. Of e.g p.nt :nd r ta.; t a :x :. . |
1

Zurov.r sc.;i ~/ c arana :.; ! s i:. C.' .7rnc . .c.c a , " - -
.. .

vill .niic.c.3 u y pcen; h 67.ap r.1 L.. 1:c.-

D. Maximm:: Per=:.ssible Jorking limits

1. Alpha Activity l
'

1 ., ,
.

The naxi=um levels for eCJhn contct'. nation or.1arialc .

s% -

leaving the control of the. process area cr in the t-
| L,'

.
'.y \

-

ad:;inistrat',ve a eas of tha, building are: .
-

.

.'z.b '

250d/=/ft removablettty smearing ,

..

4
~

250 c/m direet as $7d at- 2 Pi geometry. . -

$I

C.e maximur levels for S bontamination Vthin . - '.
4

.,
the process area cre: c.9 7 --

# 250d/m/f:2 rr. movable by smearing

500 c/m direct as measured at 2 Pi sec etry.
,

10 Feb 61
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2.' N Ecrylliim' Cobtib'61dation" ''''~" ' *'' '"

I
''

,

..
.. . . . . .. , , . . .

7eili ''1
. . . , .

''~ W,,. .tatotinfuts pdfiiis'siblE..M. .., .. 8[.su' fade"donta$bhtidnr
.4>. .

"Yodevable by smearing ar[h
(

' 2Flcors and valls .
.\,;<

. 0.02.up/cm
'

.M': ., '. . %. ..' .. W . ,Z.*p J'. *
. .s .. . .n. ,

.

2Unenclosed equipment.1.
L...t . 0.01 ug/cm ;,

. . . u.:. c n . - , ~ ,' .,w k.h .c : .. c % >. . .u ir,?x:, p : - .,

F

3.- --Wta11evire'valuss are.@%eb. tor the*1saIdini, .

*
'

'

" 'PeTalheible Cineentratictir@aittbrn'e96ntnidi'Mn!
' ' '

'

I
J

4' '*- - - Scty.Liiuc: tr.:icregrmic per cubic -~ car for

cc.itinuous exposure vitt .gt.xi g;- |. t. ..a.. . . . .. . . .. . . . - . .. .

.
concentration of 25. micropass pe,.r I

.. .. . , . . .

, . , , .. , . . ,

. . . m..... e. . .. ....%., .
< .... . . , , . ....m. .

+
. , . .

.
. . . . . . . ., . s.

. ... . ,, .. ..
.

.

..c:2; ..
sew!= .: , = :.. :n z :. .... . .. ~~

,

ie
* . E, ',

:. c .'..xc O:. ti .* ~.. ; U . . T 4 *:- -

--M.
<

. .y,. 4 c.
. . , , .,..

, . . , . 3 . . . e .... a .. . . . . . . . .
, ,.

Incamal ;iydiene Association.
,. .=.

Urun'i.:m: 10-10 microcu" es par cubic centi =cter.
*

,4 ..:.., 's '2.1er....

t'1
'' cri'r.: '.C rieccurics ,per cubic c.ont,igeter. .i;.

'

. . . K . . .

, , , , * ** e. .

,

g3 . ' . ~

,
* .. }L. m :. .v..*;. ..

. . ,,

.. .= .. s =. . . . .. .- -. . ..
. ..

E.
- *:"

.
. . .

! .
e . . *. ' . * , . . .;'.;. . .

'

a

4 I'o v o 3
. . * ' .g i

.



. . -_ ._. - - _ - _ _ _ _ _ _ - _

l

1.

. .
.

.

4

4

,

- 16 -
_

1-

J
I. 1 .... Analytical Methods

. Allt.dipha.determina. tions on..a,l.t.. samples and smear, samples
. .

W
.v111 be made in a scintillat type. alpha counter. Thts

,

; s
instrament is- the Eberline ,unent Corporation M:xte.l. T . j4

T SAC-2. This. instrJJ32nt ope at 'A background,leyel.Sf
.g. ..

,,

f appro;..:stely 0.1 c/m vi. acptry of W.
..

;>:as
.

~-

General air samples vill bc Acynted once. If more than the > .

-

f
.

4 -c SC 1s ,inaicsted scr. T.;he sa: ;ie,'.the cample M11 te''

a
4

counted a second time a miniram of four hours later. Koval's*

for:.ala is then applied to the two counts to give the 1cng ,

; -

! li/2- e.ctivi-; er.'.er esrreat'.on for :hsr livc. activi;y .j
i |

^jfr'. the .Lic:.-Thu .. Cecay :y 0 1.. .. . - . .

j _.

Sp,.:' a*; <' ' ' ~ pla s :.:. 22: . uc:.5 :: .ti '. :.h e m :..: M.c h z!)
,,

.

i r.d thc. K0.- de'. c r.r.:.cc.'. :n for '. :c. . .l . _ ; r .. tic,. ..:: :. .r. . .-r'

.
.

+

; Eeryllium analysis o:J air sw:.ples ara smear sr.c:pler. v'l . . > . ,
'!

i

be perfor:ed using e.n enission spectrograph. Sr:tple-

preparaticn procedures vill involve the Silver Chloride;
i e .

'~

Currier Xethod aeveloped by thut Dov Chemical C =pany. for .
,

A

'8**- the detc.~ination of berylliusultin air filter sar.ples.
i

F. Contaminatpd h ste Dicposal $

Liquid varte vill be collectp four drainage -cystems. -.

,.

Criticality considerations of $ se systems are discusse1 . L-

-$ ,

elsewhere.
:

- .

i
*

10 Feb 61
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- Allcliquid.. drains.which originate in 're'as where there is noa4

.a . ... , . .
.

. .

s.p po.ssibilij;yg..of. contamination ', in .directly to the .d,o:s.e,cti.c -'~ 4 -

,
.w . .s. ..o.s. ~. .9 .

.

.These drains cricinrt.. the ad.tinistrativ. e. and.. office;s .s cuer. --o
. .. .. ...

areas. ,. .

.u. . . r. s . ;.;s. ,
t

* '* -. . . . o r. . ..-. . . .. : .,. . . . .

Liqttid drains which crisihte tSe prodess a Na N d E$ere,

1sia possibil5ty'but a lov proMility of 'ccritaminatien) .Ti13.1 be
'*

-Mected in 1000 gallon hold %. .r tants where it can'ha scpica.-

. ... . ..
, .2.

M -Je If. tSc 1!ro.upic;i inuit.ata ' levels bel'ov $1.0 g., for barjiliu: :.r.

3 x lod uof.c=3 for uraniu.a, cr. uraniu.:-thortua :.ixtures, the
.. ...

liquid vill be reletsgd to the do..Sestic ssver system. If thc.

m
. indic.:c icve1.,..b c. ..ci: , ~2s liq..ia v.11 b: de:cn ::. .. 12:,

.f

i n . c C .. : .: ?.3' ::~.;;. :: =...|. .:t : . .sy ,' ..::' *d'

,

-- c~ , ..., ,<.._ . . . . . . . m..,.....,_..,-.,.. .. . ...._.,_..a......,.

.s . , . . . . , , . , _ . _ . . , , . _t.... . . . . .. . . . . . . . . . . 2. .. ..... .
.

.~;1
' -- .:. :_ ? '..ccc , b . . c .. tce .. con t.tatt d sve ' - * - = *5b.e sc ,.

. . ' ..1 *

*j<
bein; re.a m d ,0 tat e.o.. . t i : . c'. c:: systr . . t. . !

u ai~, .
I

Liquid Vacte which ori;;inctes 'in arcas cuch'ac* the deccc.tcrcint.ticr. '

.

sin'ts, filtrtte drains) etc., where there is a high p - " .!.it/
..

of coatamination above the alltsMble levels' for covdE'di.,ta.rc;e.
.

'1111 to ccLected in 1CCC galik holding tanks. . Liqui in' 1'?.9.c # -

tc2s vill be decontamin:.ted '58ctr own icy leve3. liquid itste : ".-
.

4

treatment facility. Laccr.tamiged liquids vill be saLpled to -t

t.ssure conte.:ainat:.cn icycl: b- ' those indicated above.t>cfore . . ..
ac 9 . ... .:.a , -

-*
. . . .. .

..

being released to the dcmesti ter .
,

~. Liqui-ds vhich orif.;inate .t.cre Odric~.a2 are.ni,n: colctions arcc
-

processed vill be collected in critically safe v:.ssels for - -

ultiar e recovery.
.

'. f- 6. , .
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E,olid L.'aste originating in.tha.procaos" area which contains

scn-recoverabic accunts cf. tL43L11um,. uraniura and/or t'loriu:.1 '

'k
nil 'c2 collected in closed ccleaincrs lined.with ;piaath Mc., t

ihis . vill be primarily auch r ials as paper, vipi k race,.
2

.stc. Tne tags, after being sWd, vill be. pachcd in metai .

4, .f* v.

, ,, . * t8

GrtE1: for ultiente disposal in'atecordance with inst h. cnc. .

t.
s

.
, , -

"from the A2C. ~ r .

j- s <- .

;t...., w '..,

Solid..raste centaining recoverable t.ccunts of enrichoi uraniua

vill be ecilqcted in cove:'ed, critically safe contc.iners fo:'

chi N ent to recovarr 3:'Ocaccin.; aren:.

.

. .
..

...u .a. .. .
-

n o. . - % .. . .
-

e. . . - .

->.

. ' * . . ' . , , , L '. 'J .~...,..,,:. . '% *: i ? : ~ U.r J . .: .. . , .

* ~
.

ve'6
~

: u^ ; % . . . :., ' T. ' .. t. . a cr., . . .: . ... . ,).. , i: . o : aM .; *a*

;,hd
,. - .. - ... , . *.

.g. w .j o . . .a g, . . , . . . . . .. : u,. . , , . . .. -g *. . . . . ~ . , . ..

3...c.;ia . .. . i... g. zic.. ef u.6 . c..v.J . eci. : i.. .cr e p u ;ca

c2.cthing is ello. icd is d:.signr ted cs a ccching cr ea. Uasa'.1:.;

fcciliticc cre,vrailabic in..tt,is. area.cnd all pers.cnr ; m c adq. ire 1

- to .,' h . mir m plc. to s:m$d.n3 in.,;,his crea. '/- -

4 ; . -- .

VII. T:ADIA1:ICU DOSL2TIG* fy c- N .

. - .L, e.._.,,. - . . , . , ,,q: . ..
. ..o. .

'ih: crcitect radictica !w.'.ari. h enriched uran % viL1 'ar.1,ac in . -

3

tt.c ennt c.f tn sce.idani : ;ra-M cxcursion. It is
.

-': ,

.i. .

i
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v

. impossible to predict what personnel might be involycd in
. .

such.an; incident. There.forakall personnel in the process
.

r
areaarerequiredtovec.rfgbadgescontainingbothlowe -

level er.i high level. beta g sensitive film. ,

- -
,

a
. . .,

c:
Similar film badges vill b' Mded for all visittag .-e; . . .

) ee
4 . ,,

personnel not normally' assigast to ne area. ' - i-A . .

,

a -
;

,

j A c-mercini fiin badge supplier vill furnish the film
.s . ~n . . s.-r -

badges and processing. This firm E ll also keep a set

cf permanent records cn c.11 axposures. Tnis is in-

addition to the r. l.; ::.r.intLinad by the Eeelth Fnycias

p e u.: . ." :. n .:- ti t ' ~ '

,
. . n c ct ' . ~ ^v . % .*- L,' ..

t

- , ...: .:. u i :3, v. : :- . ..;
.. : i

-

|

*
i|

~.; . ::I.c. . .: na: .?'.. .ne 12C n 9:;et.cnte ;i1.1 2 . r$ ,: .;

; , . ,

assursi by chu Cr.g ic.a. cr/f R4r:. ior. r.d renovir.; .; - .Js

operatar from 1%r nar anoare if c.=;, inLviant1 reew;c c

,;... _

scr3 than:

3 3an penetrating exposure in a 13 weck period, or

.%
! $ Ec.a ckin dccc in a 13 tisek period, or -

15 Rem pene.tratin6 dose $n a yeal 's period, c.- .

'

q.
. an

30 Rom chin dore in a- yay's period, er s
,
4

J :.
An accumulation whf ch ewsiteds an average of 5 Rom.*

~

fpenetrating dose for c year of age past-the agir c' J f ..

13. " ,@ - <

.

.

10 Feb 61
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#
.It is.rer.,pxpected that. any operation performed in . .

.
. e

.

cppdungtion, with.f.his projectrvill yield radiation, exposure, . .. ,
.

Which Vill.even apprc,t.ch th 4.cVels. Experie.nce. on... ,

,

.
. ...

*y 1

similer . operations, at other .,gallations, has, shown tve.ry *- ,

.. e i

little radiation problem. .:.$
. !

.: . % . : ;; i
''*

.,.
.

.3. Ga::r. a. h. s. a. nd T. .hresho.Ld Wtors G. .

.. o. .

JA.gc=na alarn system is provided vith five, detecting N ..

! . .i . . . ..

stationn. JCach of.the.:e stations is. located optimr.117.vith ig_... 4

respect to detecting radiation from a criticality. The

processing arec. vill have two' detectors, the inspection

ares One, the M na.c c.rc a. :r.c, z.:i the sto. app vs.0.t one.

1 ct.nt.n1 .c ;. _e.._ ' . . . . .1 a .u. - - .: j. - . .

. . . . . i

fo:: i.ach de.ec o.: a s.:..e v :. u..u .ur ::.r...:.u.v. 'r
.

-
,

t i

.h |
fc*.lcw :.e:er. _ .. tht vee. - .u. . ,:.; c..'c.:10: = any 7

.?. 2
dc 20:cr ru.:ht Lne e :: ;a i. e r i. ; c '.a r m _1.tr. 1, . :. |

|

al._cm light and distinctive audible alarm vill be .12 c.re
'

. i

at the detec,or.' ?nis vill be the signal to persorn. !

'

the area to evacuate .s rapi as possible. 'At.thp .

=
,came tir.' a. alana vill seur.dtat the follov =ctor pr.cl. .

7:1r panel is located in the' h. :yer near the main entrance..

This location allows reentry , 'scnnel to~ detertine -

!
*

re.iiaticnlevelsintt.oprocehareavithouthavingto
. . . . . , ~ - ..

c.
sk;. - ':: . . ;: : * .- . , -

cnter this area, :. e .-
..

.

The alarm levels set e t ee.ch detector vill be 15 mr/hr.
*

10 Feb 61
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Specia2. filu 'or.dc4:. . tit?. Leta-garna fila, ./'A neutrcn flirt a J..

.. ,.. . . . . . .
.

. ...
.

. .

threshold detectors of indiv:L,p1fr . ;;t.'u, and cadaiwa ec'/ered
.

.. W . . . :.
3c1C; ca v.'.cc,.d arouc. Ge2 process crea. 2 .24 0 rce.t.er.itcr-. . _ . .

.. E. . . . . .
.

. .. .i... . . . .

2.n3 11 U. b2G3cs vil:. p.'or '.de #g'aticn ahsut radiation intensitic:
+

. 'E ,..

and s ,cetrc. -e.-

~

. Y.k.! .. .

TN.L . .: DICAL iT.CC?Ni . < sk ., .- - ...
.

9

' . , . . . . *..,1n .W %%.L. ,
e
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' A physiciarr with.a security clearance is available on call-

.

' to treat injured persc:,d ' Open vounds sill not be allowed- .< f

. in thd process c.r.a.
~ '' ' ~ '

*,(. v .

?
.B. Uricalysis :. ' .

$'
, . .

An initial urine sarrole villp requested of all asuployees. .

Periodic urine samples vill & collected from.all-pairaonnel

associated with this projecW.rO2ese comples are subt:itted **-
.

-
-

, .
.

A

g4 p.mnnye.. .-10 a caer.cr in1 hi.oascay lab:xmtcry. for urar::= anc.1 :i:7

by the ether extraction alpha cou.ning nethod.

Special sat:ples may be required when expccure Of cn

individual la enspec ei.

i

.. --.._.,s c ,. . . . . .::.uv,:.ca .:,. ,:_w.e. .~..

Prc ceLs c ction:. :.c c diuus.;>e i d eu.,__ ; ;aa 40 ., . c ; , .; . ;M..

in i;.e clasciried c;c;,1ca of tM a . i.r.;;.1.

.

v

Y. *

h !C -

,h -
.

-

2

a9.'
'

'

W
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- Tnese .pages are inc3? gest in,CPC-69 This., document is uncle.csified

,

Without the irwignon gf-Ahesegages, . ;gs; e . . . , -.. . . . , , .. . _ ,

7
. tks

n

+

. : =f
1

. . f.s . > - . s. G :a -. ,

- ' . ' . . ~ . . . ~ . ' , , .
'' ' ' .*af;' .c r., " . ' "

'

e.

- ...,; - + -
. . ..

e

0 6

<J.#a'***' *_ t '

,
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e e

+

9
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:
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X. '~ RECORDS , .'- . .-.
, ...

. .

Al ''OfMr'Et'ing PdYachnel Exposure 6"
- -

%
A ecmplete set of r eccc: -$ be maintainei. ccvering sil. -

y.ases of pctentir.: (::.p :.;re)$r the derkers within the *

,-
plc.nt . Records will ecver. Al '

1
.

1. Ecutine air cer.tanincti2n levels within the plant.- *

2. Air canta..inatitn levels as e. result of Opcc.ialm t

.ay e , 3 y m m -
opere.tions, spi,ls, etc.a

3 cantaminated accidentz cr incidents which nisht caur:.

perscnnel e:qosure.

.

e

s..<
,

30V. ~ , . .k r i ld

r.
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4. Urinalysis results. .
,

- - .
1

+,5 v. .or.711m Ba.d.ge .r..ea4ings . ,....., ~ , .
-r l,,

. . . u . .. 1
. .

,..r...-._.u.. .. . . . .. . . . .
... . .

6. Periodic P.hys.ical. ex,ami. ens. , ,.

...4....s.
. .

, .... ..... ....2. .. .
., .. ,.,

. . - ... .. ~
.-

,

.
.. . . , . . - ~

,

..v .

?jiD*CY::. . .. . * Expostres - , . . ..,'..,..#'..'. . . ,

..i''..
.

r. ental .. "~ " " ' ' ' ' "3. ' ** * A *'' *

*.
-

Reco'$CN win N 'keW h1T'ah.I btions made Vhich'.M.T,es
-s-,

have same effect on the plant:envorons ard nearby recidents. .

. :.. . A t: : : ., . ~..- .:a e r -~
. . ... .

1._ Off-site air sa:nples. m- )
3 . s.;, . , . . al i

-
. . -.

s

,. g ;,.;.o . .no 2. S2 ples of effluen; plant' air.
...

3 Ser ples of effluent ple.nt vastes.
. . . . , . ,

Water 'd.nd soil Sr.ples Off-site.
!

4

.. . .

i
q.

l

... . . . . .
1.. v.g r ... ;.a .e., . , ,...,...,...,..2....... .1.. . . .: .
,

.

~. , ..,.: n.m. .= , . , . , . .,~ ,.,, . , . . .. . 2....... . :,. . , , . . .. ,,,

. . . . . . , .. . . . . . .. c.
.

..- .v , . .

. ,
. , . . , , , . . . . ,

.....:... .. .. .. . . , , . ., .. . .:..
.

.

..... .. v.z.- _.,

rm erialc. Sr.i; ping antainere ,. l.i M cr whe. :.*cr .

Ocnts:ainatica befcre shipping. i t antre 1:.etion rc.c.:n . tie s

are availt.'cle to ascure co:glete retuval Of coz.ce.ina .isn.

L..2. .: r.;,v. m .. _.s. . m v. 2.t u.w..d.
. . . . . . . . . . . .r. . , . ,

.

All e .gl; jees entering the pr.;,'ee.',a;ill be required to pr.rticipate

in a tre._ning progra~. relatea to Hagi.th and Safety, t'le meetingt

vill ^ e of the cor.lerence tyoe, vitikdirect employee participa.tir.n.

The 1::itia.1 phs.sa of the pregram vi@.be a..;t.eetir.6 to'PrcSent
.,

e ._ _9 . - '.

a
.e

b

e
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J . ,

all of the phascc cf the E::e.lt- c.i Safety progrr. as outlined
.

below. This initial contact '.11 bd followed up by father
. ,g.,

r.h. phases individ.ually s. .i +.o - .
perlocrc ra.e.ings c.c ,i . ,

tent the e:tployees ort inc . . - .apsoft;.eprcgram. Periodic'.

practice encuations vill re .e ll.k. . assure thatt empi.c'ych ..-
: .

.

recognize aM s ani kno,7 ev .e a*1M.rbutes ani preheduw.'. ..

"*-
.

.,

2

.-f ta: :.ue::essfd. .complcnon of thq .W.:pinir.g prcgram, which v.'.~1
-

.

5c23rcnimately S hours pe.' emp:pyee, each participatir.;3. . .
%pm ,h.. .- u. .

. .~ .,1 1 y e ~,a y.a.,. y. , <. g t.. rc e o .a + < o.n. w 7. a. . v a:. a.~. . s. . c > y..- , -.a...,.,.,.s. .

. e. .2 .
n o.u . ,e .. -.

and qualification.
1

1

.~, c o g .,. . , . . . . ,4 ,~.1 .m ,.
. - . . _
e2 ,s e . . . , . . ... ,.s, 4,.. ,,c..c- 3.,. 1c. . w+ . , ,

.
.

.-. . _ . . . . .; , ,
, ,

. , .
. , . ~ + - . ...4

i
*

~ w. e v.1. .o.,.. .'.'r.., J*.'...-'..~, ',. *

e |....,..x.. . ... .a _ + .,. . -...: . . ~. ..

,.
,

a.,..,.....,. . l
.,

. : . .v -.. ..

. . ' . '. j
,

1, . .. . . . . . . , ,

. . .. . . .. . . . . . .... . .. . ,..
,

i
1

. , . ...u,., c. .# . . ,e . . e e. . . e m. . .., , ,,. ,..w. .... . . . ..

--

a .,.3. ..c , . g . v. . . . . . < .,.e . ,q ., _ .u~ ., . .,1,g ,. .
.

.1 v... .. .. . . . . . ..

1

n .
, t. v, s. 4 ., ., , c. . ,... v. . .

a. Olo w 3 =.
. '
y. .

. v,..: . .? -., ,<
. ... .

,

x.. .. .

.....,.C...,...v. . .c C - .. ,

. * *
g .p .

.
.t',.. u

,s .

u. t .,. ,. . .,a . s. c.
.

.t . .~

> -

2. 1 : .u. tr .. .5 e *. ::r;c a2 5 area. ~. . ,

4, . . ..
' -

.

. , . . , . 3
. --

..sb

...C . .f. &. 4. ...(.,. .

. .. .

3y .. . . e ?. .
v

. . .,.... .. .=. . -

*

C 5qe .: cs ..
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II. . External.;;c L :. of r.adioect.iye material ,

, , .

.. . A., '.FiL%3ao.ges .x :;?4. x. ti A' .. <. . , ' . ,
.

x
. 3. . .Descr:ption c: re$

,

. *
.. .. . . .

2. . . Rec. con for.-reei. >IE j; .
,. . ..t- 'er ...).''

k

B'. N Criticality A'.Ar:u Ap:. . - a. :. - -- :3 . .. .. . . . .

...

j
5- .. . L .. Purpose:.und t.ancu% r. . . -

. ~ .;:;
.

- 2. L;catton ci c'.am':M4 ; . ,- . C.

3 Visua' and aulib2.e'.'%gntas.
|_.m.,..,,-.. ..

_ . ...

- - 4. Sve.cuation prcaedurec and rcutet

.

,-- .
...J'.-.. . .. . . . . . o d , , , ,,,

-. - - - +

..t.._.,.y
. t. . , , . . . . . .

. . , -..4. . . ....... . .. . . .. . . . .

n. . . . . .:.... ... ,.. . . .. . . . . .. 3,. ,
.. .

, . : ii./..........j .g . ..4 . .a. . . _

. .
.

._ . . .:

.

..,.. ._. ....

v.... .m ._ s

.:. . ..,..,,.,a, .a. . %_.o _, m....,
.. .. .

-

-ea . . m.# a 4% t . . . b. . Je 7e i

3.- ,.
s e

i

)
.

. . . . . w.. . . . . . . . . . , .c. ,s . .1 3.. . , .
.

. w. - o .,~, . ,. . 4. .. . ..... . , . . . . . . j
.. .c s . .. ._. - . .. . ..a. 2.

,

..
s. . m ., , . . . a. ga .. .: c , i s. . . . c ., s _, .__. ; _,. , b .c e ,, , ,. . - . .e I.-v . . ,, ,

. .
.

- ,
,.. .

1
i

nD; ._t.:z:11e.~sLj dc.zer ub \

\

W -

, s
(. |., L. . . , , . r ., r. ....2 .,,.g_... s.

'

^

.

1. .- ,
. - . v w ., .q.m.. , _.. .,..e.;

|
. ,,

t
. . . . - \

,
- .

-

-. .. g . y. . . .. ... a 3,.e.
4

. ..

C. I:.pertanco of reporting all injur cc-
_

, . , _ , < ,e.. . .
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