
APPLICATION FOR AEC LICENSE TO 
RECEIVE, POSSESS, USE AND TRANSFER 

SPECIAL NUCLEAR MATERIAL 

Pursuant to Code of Federal Regulations, 
Title 10 - Atomic Energy, Part 70 - 
Special Nuclear Material 

TO: United States Atomic Energy Commi6sion 
Washington 25, D.C. 
Attn: Division of Licensing and Regulations 

Note: Item numbers and principal terminology agrees directly with 

pertinent item numbers of paragraph 70.22 of the subject 

Federal Regulations. 

(1) Description of Applicant: 

Name 	Coors POrcelain Company 

Address 600 Ninth Street 

Golden, Colorado 

Incorporated in the State of Colorado 

Principal Office is 600 Ninth Street, Golden, Colorado 

Principal Officers: 

President: Joseph Coors 	 
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Executive Vice President: 
William K. Coors 
c/o Adolph Coors Company 
Golden, Colorado 

Secretary: Bay V. Frost 
(b)(6) 

Assistant Secretary: 
Morris B. Hecox 

Treasurer: Adolph Coors, Jr. 
c/o Adolph Coors Company 
Golden, Colorado 

There is no control or ownership exercised over Coors Porcelain 

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

(2) The general activity, for which special nuclear material will be 

requested is the development and manufacture of reactor fuel in 

various forms and configurations. 

This application is made for licensing 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 



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

which is operated for the Commission by Phillips Petroleum Company. 

A proposal for this work is presently being submitted by Coors 

Porcelain Company to Phillips Petroleum Company. 

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

the extent that the handling of special nuclear material is directly 

involved (See Note 2), is the Energy Products Division, 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 this application: 

Coors Porcelain Company Drawing No. 45-0022-23 

Adolph Coors Company Drawing No. 44-0039-7 

Adolph Coors Company Drawing No. 44-0039-34 

Note 2: It is possible that unfueIed mechanical parts of fuel element 
assemblies (such as vessels, brackets, etc.) may be partly or 
completely fabricated in locations other than the one described 
in this application, when such manufacturing steps can be completed 
prior to contact with special nuclear material: 



(3) The period of time for which the license is requested begins immediately 

and extends until December 31, 1969. 

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

which Coors Porcelain Company proposes to use are as follows: 

Name -Contained U-235 

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

any one time will not exceed 1,000 kilograms (contained 

in U92  and u3o8). 

Specifications - The material may be mixed with a 95% Th02-5% UO2  

combination or may be processed as UO2 alone. 

The chemical form will be UO2 and/or U308 in one Or more 

of the following physical forms:during processing: 

Powder 
Slurry 
Nixed with organic wax or binder. 
Pressed into pellets 
Calcined 
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. 
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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, 19654  1966, 1967 and 1968. 

(ii) 	A schedule, by years, showing estimated consumption and operating 

losses of special nuclear material can not be projected beyond 

1964, except to suggest that the example used for 1964 is generally 

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

Again referring the the Special Power Excursion Reactor Test 

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

contained U-235 will be consumed(1)  during the calendar year 1964, 

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

grams of contained 11-235 during the same period. 

(1) The terms "consumed" or "consumption" include the reduction in value 
of material due to blending of different assays 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. 



(5iii) An estimated schedule, by years, for the transfer of special nuclear 

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

Is subject to the same considerations stated in, the preceding 

Paragraph (511). 

In the event that the SFERT fuel rod contract is awarded to Coors, 

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 consists of the following 

specifications, which were taken from the Phillips Petroleum 

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

9000 rods at 36-inch active fuel length. 

grams of UO2  / inch 25 grams 

enrichment (U-235 2 to 5% U-235) 

(6) 	The technical qualifications of the principal Energy Products 

Division staff members are as follows: 



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

matic Trimming Machine and Internal Drying Oven for the Coors Auto-

mated Aluminum Can Plant, supervised construction of the present 

(second) aluminum can production line. Currently directing all 

Energy Product Division technical supporting services. 

In addition to the Division staff listed, technically qualified 

ceramic, stainless steel, aluminum and metallizing experts are 

available from other Coors Divisions. 

Descriptions of the equipment and facilities which will be used by 

Coors Porcelain 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 Physics Guide. 

Supplement Number 4, entitled "Health and Safety Procedures also 

includes some references to equipment. 

Monitoring equipment is discussed in License Application Supplement 

No. 8. 

The proposed procedures to protect health. and.minimize danger to life 

or property, including procedures to avoid accidental conditions of 



B. L. MORNIN, DIVISION MANAGER 

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

Missouri School of Mines. 

Special Training: Criticality Theory and Practice Course at the 

University of California, Berkeley. 

Experience: Research Engineer 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 Plant Production Superintendent, formed Energy Products Division 

in 1960. 

'KEN G. WASSON, DIVISION SUPERINTENDENT 

Education: B S. degree 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. 

Experience.. Design Engineer, Research Test Engineer, Caterpillar 

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

U.S.A.F.; Test Facilities Engineer, Sundstrand Turbo (Missile 

Application Work); Design Engineer, Production Supervisor, Production 



Superintendent, Coors Porcelain Company. Developed and designed most 

of the production equipment used to manufacture the fuel elements 

used in the Tory II-C reactor core. 

C. E. NORDQUIST, SUPERVISOR 
PRODUCT DEVELOPMENT, PROCESS CONTROL 

Education: B. S. degree in peramic Engineering, University of 

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

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

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

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

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

Porcelain Company, 2 years in production trouble shooting of alumina 

materials; with Energy products Division since November 1962. 

R. D. SMITH, HEALTH PHYSICIST 

Education: B.A. degree (1950) in Chemistry and Biology from the 

University of Colorado. 

Special Training: Additional academic training in nuclear radiation 

physics, industrial toxicology, industrial ventilation and electronic 

instrumentation. A two month training period with the LOB Alamos 

Scientific Laboratories in radiation monitoring procedures, conducted 

by the USAEC. Industrial Ventilation Conference, Michigan States 

University. 



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

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

ibility included supervision of all Health Physics activities in 

facilities processing uranium, plutonium and americium, as well as 

conducting environmental site surveys. Team Captain of Radiological 

Assistance Plan EMergency Monitoring Team while at Rocky Flats. 

3 years with Coors Porcelain Company in charge of health physics and 

nuclear safety functions, assisting in design of the Coors Energy 

Products facility and directing health physics functions during 

Lawrence Radiation Laboratory Subcontract 165 for the production 

of beryiliA-urania fuel elements. 

GEORGE BIDINGER, NUCLEAR PHYSICIST 

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

Carroll University, C eveland, Ohio. 

Special Training: 20 week course in Dynamics of Supervision. 

Experience: 3-1/2 years at the Dow Chemical Company's Rocky Flats 

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. 



O. R. M0MULZSX OXIEP onloasT 

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

College. 

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

Chem and Met Program. 

Experience: 3 years as Analytical Chemist on the Manhattan Project 

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

Analytical Chemist in the Schenectady Works Laboratory, and three 

years as Research Chemist at the General Electric Hanford Works. 

2 years for Phillips Petroleum Company at the National Reactor Testing 

Station as Research Chemist in the Chemical Development Laboratory. 

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

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

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

FRANCIS S. DeROSE 
ASSISTANT CHIEF CHEMIST 

Education: B. 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 University. 

Experience: quality control studies at Remington Arms Ballistic 

Laboratory; 3 years on Manhattan Project at University of Chicago, 

Analytic Chemistry of Isostopes; 9 years as Professional Chemist for 

Dow Chemical Company, including 5 years in charge of Rocky Flats 



Plant Spectrographic Laboratory; 3 years at Coors Porcelain 

Company, Energy Products Division as Director of Spectre-

Chemistry. 

T. J. LaROCCO, CHIEF INSPECTOR 
ENERGY PRODUCTS DIVISION 

Education: Petroleum Engineering degree from Colorado School of 

Mines, 1947. 

Special Training: U. S. Navy Electronics School, and U. Se Navy 

School for Encoding and Decoding Equipment. 

Experience: 10 years as Design Engineer for Stearns-Roger Manu-

facturing,Company, designing metal reduction, Chemical and cement 

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 

related to production of urania-beryllia fuel elements. 

GEORGE F. KNOWLES)  PROJECT ENGINEER 

Special Training: Machine Tool Operation and Toolmaking (1938) 

Experience:  4 years as Manufacturing Process Engineer for Alpha 

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

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

strand Corporation,.14chine Tool Division (Belvedere, Illinois) as 

transfer line specialist (Ford, Chrysler, Feugot projects); 3 years 



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

matic Trimming Machine and Internal Drying Oven for the Coors Auto- 
/ 

mated Aluminum Can Plant, supervised construction of the present 

(second) aluminum can production line. Currently directing all 

Energy Product Division technical supporting services. 

In addition to the Division staff listed, technically qualified 

ceramic, stainless steel, aluminum and metallizing experts are 

available from other Coors Divisions. 

(7) Descriptions of the equipment and  facilities which will be used by 

Coors Porcelain Company to protect health and minimum danger to life 

or property, are furnished in License Application Supplements Nos. 

4 and 8, which are submitted with this application. 

Supplement Number 3 is the Health Physics Guide. 

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

includes some references to equipment. 

Monitoring equipment is discussed in License Application Supplement 

No. 8. 

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

or property, including procedures to avoid accidental conditions of 



criticality and procedures for personnel monitoring and waste 

disposal, are furnished in License Application Aupplements Nos. 

3 and 4. 

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

"A Typical Ceramic Production Process" will provide helpful background 

information for clarifying man of the health protection measures. 

The probability of special nuclear materials being involved in a fire 

in this facility are very remote i The building structure is generally 

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

non-combustible state and no unusual fire hazards are believed to 

exist. 

One area which does present unusual potential hazards 1.6 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 air with the hydrogen atmosphere inside of the 

furnace. Frequent surveys are made for leakage of hydrogen gas or 

any malfunction. 



Nearly all of the air exhausted from the building is exhausted through 

our process equipment ventilation system. This air is passed through 

absolute type filters before being released to the outside 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 serigus potential release to the outside 

environment. 

It is highly improbable that .any incident occurring within the confines 

of the Fuel Element Building would cause a significant release of 

radioactive atmosphere to the outside environment. 



Regarding financial responsibility, the Coors Porcelain Company was 

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

the present time. 

In the three fields of ceramic manufacturing; 

Chemical and Scientific Ware, 

Grinding (ceramic)Media, and 

Industrial Alumina parts, 

Coors is considered as the leader in this country. 

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 approximate 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. 

Coors recently' completed an A.M. contract which totaled approximately 

$5,200,000. This also, we believe, will evidence our ability to handle 

and finance the license applied for. 



Note: The following item numbers agree directly with pertinent item 

numbers of paragraph 70.24 of the subject Federal Regulations. 

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

Supplement No. 8. 

(a2) 	Emergency Procedures are discuSsed in License Application 

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

No. 4 on pages 45 through 51. 

(0) 	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. 



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 Federal Regulations, Part 4o, and that all information 
contained herein, including any supplements attached hereto, is true and correct 
to the best of our knowledge and belief. 

COORS PORCELAIN COMPANY 

Dated November 14, 1963 BY: 	  

PRESIDENT 

  

    

      

(Title) 



FORM AEC-2 
(2-61) 

• Previous editions 
arc obsolete. 

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

UNITED STATES ATOMIC ENERGY COMMISSION 

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

I. (Check one) 

0 (a) New license 
• (b) Amendment to License No 

2. NAME OF APPLICANT 

Coors Porcelain Company 
3. PRINCIPAL BUSINESS ADDRESS 

600 Ninth Street 
Golden, "Colorado 

License No • (c) Renewal of 
No • (d) Previous License 

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

Yuel Element BuildinA (SS Station CPC) 7th and Ford St. 	Golden, Colorado 
5. BUSINESS OR OCCUPATION 

Industrial Ceramics 
6. (a) IF APPLICANT IS AN INDIVIDUAL, STATE 

CITIZENSHIP 

Colorado Corporation 

(b) AGE 

7. DESCRIBE PURPOSE FOR WHICH SOURCE MATERIAL WILL BE USED 

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

8. STATE THE TYPE OR 
POSSESS, USE, OR TRANSFER 

(a) TYPE 

TYPES, CHEMICAL FORM OR FORMS, 
UNDER THE LICENSE 

(b) CHEMICAL FORM 

AND QUANTITIES OF SOURCE MATERIAL 

(c) PHYSICAL FORM (Including 
% r./ Of Th.) • 

YOU PROPOSE TO RECEIVE, 

(d) MAXIMUM AMOUNT AT 
ANY ONE TIME (in pounds) 

NORMAL URANIUM 
UNH _cuttals 55.1% U 660 lbs. 

URANIUM DEPLETED IN 
THE U-235 ISOTOPE 

U-40/1 --' Powder 8L7 U 10,000 '1bs. , 
( Pbwder 	8.i u 15.000 _L'Es . 

THORIUM Th02  Powder 87.85; Th 13,000 lbs. 
(a) MAXIMUM TOTAL QUANTITY OF SOURCE MATERIAL YOU WILL HAVE ON HAND AT ANY TIME (in pounds) 

10,000 lbs. 
9. DESCRIBE THE CHEMICAL, PHYSICAL. METALLURGICAL, OR NUCLEAR PROCESS OR PROCESSES IN WHICH THE SOURCE MATERIAL 

WILL BE USED, INDICATING THE MAXIMUM AMOUNT OF SOURCE MATERIAL INVOLVED IN EACH PROCESS AT ANY ONE TIME, AND 
PROVIDING A THOROUGH EVALUATION OF THE POTENTIF)'L HAZARDS ASSOCIATED WITH EACH STEP OF THOSE OPERATIONS. 

) 
See License Application Supplements' Nos. 3 through 6. 

10. DESCRIBE THE MINIMUM TECHNICAL QUALIFICATIONS INCLUDING TRAINING AND EXPERIENCE THAT WILL BE REQUIRED OF AP-
PLICANT'S SUPERVISORY PERSONNEL INCLUDING PERSON RESPONSIBLE FOR RADIATION SAFETY PROGRAM (OR  OF APPLICANT IF 
APPLICANT IS AN INDIVIDUAL). 

Refer to Applicatl!on for AEC License To Receive, Possess, Use and Transfer 
Special Nuclear Material, Paragraph (6). 	Also see License Application Supplement 
No. 13, Statement . No: 1. 

-ES II. DE 'CRIB 	HE EQui 	ENT AND FACIL ' 1. W171-IEFI WILL BE 1_1ED TO PROTECT HE CH "AN'i5 ivt .t4liviiZE 	ANGER 	0 LIFE OR PROP- 
ERTY AND RELATE THE USE OF THE EQUIPMENT AND FACILITIES TO THE OPERATIONS LISTED IN ITEM 9; INCLUDE: (a) RADIATION 
DETECTION AND RELATED INSTRUMENTS (including film badges, dosimeters, counters, air-monitoring and other survey equipment as appropriate. The 
description of radiation detection instruments ,should include the type.  of radiation detected ond the range(s) of each instrument.) 

Refer to Application for AEC License to Receive, Possess, Use and Transfer 
Special Nuclear Material, Paragraph (7). 

(b) METHOD,. FREQUENCY. AND STANDARDS USED IN CALIBRATING INSTRUMENTS LISTED IN (a) ABOVE (for 61m badges. specify method of 
calibrating and processing, or name aupplier.) 

Refer to License Application Supplement No. 4 



Page 2 
11(0. VENTILATION EQUIPMENT WHICH WILL BE USED IN OPERATIONS WHICH PRODUCE DUST, FUMES. MISTS, GASES. ETC. 

Refer To License Application Supplement No. 3 and 4. 

- 
12. DESCRIBE PROPOSED PROCEDURES TO PROTECT HEALTH AND MINIMIZE DANGER TO LIFE AND PROPERTY AND RELATE THESE PRO-

CEDURES TO THE OPERATIONS LISTED IN ITEM 9; INCLUDE: 
(a) PROCEDURES FOR USE OF NUCLEAR MATERIALS AND SAFETY FEATURES AND PROCEDURES TO AVOID NONNUCLEAR ACCIDENTS. 

SUCH AS FIRE, EXPLOSION. ETC., IN SOURCE MATERIAL STORAGE AND PROCESSING AREAS. 

Refer to License Application Supplements 3, 4, and 5. 

(b) EMERGENCY PROCEDURES IN THE EVENT OF ACCIDENTS WHICH MIGHT INVOLVE SOURCE MATERIAL. 

Emergency Procedures are discussed in License Application Supplement No, 3 
on page 20, 45 through 51, and in Supplement No. 4 on pages 45 through 51. 

(c) DETAILED DESCRIPTION OF RADIATION SURVEY PROGRAM AND PROCEDURES. 

Refer to License Application Supplement NO. 3 and 4. 

13. WASTE PRODUCTS: If none will be generated, state "None! ' opposite (a), below. 	If waste products will be gener- 
ated, check here aand explain on a supplemental sheet: 	 Ref: 	License Application 
(a) Quantity and type of radioactive waste that will be generated. 	Supplement No. 13 Statements 
(b) Detailed procedures for waste disposal. 	 _ 	_2 and 3. 

14. IF PRODUCTS FOR DISTRIBUTION TO THE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN 
10 CFR 40 ARE TO BE MANUFACTURED, USE A SUPPLEMENTAL SHEET TO FURNISH A DETAILED 
DESCRIPTION OF THE PRODUCT, INCLUDING: 
(a) PERCENT SOURCE MATERIAL IN THE PRODUCT AND ITS LOCATION IN THE PRODUCT. 
(b) PHYSICAL DESCRIPTION OF THE PRODUCT' INCLUDING CHARACTERISTICS, IF ANY, THAT WILL 

PREVENT INHALATION OR INGESTION OF SOURCE MATERIAL THAT MIGHT BE SEPARATED 
FROM THE PRODUCT. 

(c) BETA AND BETA PLUS GAMMA RADIATION LEVELS (Specify instrument used, date of calibration and 
calibration technique used) AT THE SURFACE OF THE PRODUCT AND AT 12 INCHES. 

(d) METHOD OF ASSURING THAT SOURCE MATERIAL CANNOT BE DISASSOCIATED FROM THE MAN-
UFACTURED PRODUCT. 

CEiTIFICATE 
(This item must be completed by applicant) 

is. The applicant, and any official executing this certificate on behalf of the applicant named in Item I, 
certify that this application is prepared in conformity with Title 10, Code of Federal 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. 

COORS PORCELAIN COMPANY 
(Applicant named in Item 1) 

- November 14, 1963 	. 
Dated 	 BY: 	 i 

PRESIDENT 
(Title (Title of certifying official authorized to act on behalf of the applicant) 

---.„ 

WARNING; 18 U.S.C. Section 1001; Act of June 25, 1948; 62 Stat. 749; makes it a criminal offense to make a willfully false state-
ment or representation to any department or agency of the United States as to any matter within its jurisdiction. 

v.s. GGIURNITENT PRINTING OFFICE 	16-70.545-1 



LICENSE APPLICATION SUPPLEMENT , NO. 5 
November 14, 1963 

Nuclear Safety Considerations  

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



NUCLEAR SAFETY CONS/DERATIONS 

I. 	Introduction 

In the many operations associated with the development and production 

of fuel components and assembl4es, the hazards of a criticality 

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 the safe operation 

of develbpment and production facilities. 

The criteria are generally consistent with the nuclear safety 

standards of the Nuclear Safety 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 Project 8 of the American Nuclear Society 
Standards Committee. 
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Ir. 	Philosophy of Nueloftr Saftty Control. 

A. General 

1. Nuclear Safety Control is basically concerned with the 

protection of Energy Products Division personnel, plant 

facilities, and the surrounding communities from the hazards 

of radiation and contamination associated with a criticality 

accident. 

2. Maximum_effort is directed to the prevention of criticality 

accidents. However)  such accidents are possible and 

consequently the protection includes plans for handling an 

accident of this type. 

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. 

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. 



b. To request the advice of Nuclear Safety personnel 

concerning any unusual circumstance or condition which 

might affect nuclear safety. 

C. To request the advice of Nuclear Safety personnel 

concerning contemplated changes in equipment or operating 

procedures. 

2. Nuclear Safety personnel have the following responsibilities: 

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

supervision on the design, installation, alteration and 

operation of equipment and facilities for processing, 

storing and transporting U-235. 

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

such as infractions and near-misses of nuclear safety 

rules, and to suggest possible methods of eliminating 

such incident in the future. 

c. To assist supervision in the design and layout of 

instrumentation for the detection of radiation from a 

critical mass accident, should one Occur. 

. To provide a program of nuclear safety lectures and 

demonstrations to those groups requesting such service 

and to new personnel. 



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 

are made. 

2. Calculations in conjunction with experimental data may be 

used to bridge the gap' between experimental points. Criteria 

are not based on calculations alone, but may be used as a 

back-up verification. 

Nuclear 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 

be used as a primary means of control In some circumstances. 

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

failure of two independent safeguards for the establishment 

of an unsafe uranium configuration. Sabotage is not considered 

a factor in establishing criteria for a nuclearly safe operation. 



D. BmOroohcy Nanning  

1. Radiation detection instruments with automatic alarms for the 

detection of any criticality are installed at intervals with-

in the department where fissionable material is handled. For 

further description of this system see License Application 

(L Supplement No. 4, page 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. 4, page 45. 

III. 	Nuclear Safety Criteria  

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

A. Basic Criteria 

The criteria in Table I are recommended 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 	1.7 2) 2.0 
Mass-Kg: 	(H/u 	:>.2) 0.35 
Diameter of Infinite Cylinder - inches: 5.0 
Thickness of Infinite Slab - inches; 1.5 
Solution Volume - liters 4.8 



B. Handling Rules 

The following handling rules are applicable /for: 

2. Non-moderated uranium (11/11-235 4  2): 

a. Individual batches(of U-235 are 45 2000 g. 

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

tained by physical spacers, is 1 foot edge to edge. 

c. Positive controls are in effect to prevent water and 

other moderating materials from being mixed with the fuel. 

2. Moderated uranium (giu-235>2) or where No. 1. c. above does 

not apply: 

a. Individual batch sizes are - 350 g. 

b. The limitation in No. 1. b. above is in effect. 

C. In-Process Storage Rules  

The following precautions for storage are nuclearly safe for 

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

Although water flooding is not credible, the separation between 

batches is safe for flooded or unflooded conditions. 
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1. Individual containers are covered and essentially water 

tight. 

2. Individual containers are in fixed positions while in 

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. 

GHB:br 



LICENSE APPLICATION SUPPLEMENT NO. 6 

A Typical Ceramic Production Process 

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

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

Secret Restricted Data. Copies of this document are available at 

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

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

which is used exclusively for our predent subcontract work for LRL* 

Layout of Production Equipment  

Coors Porcelain Company Engineering Drawing No. AE-4-581-1, Revision 5 (1) 

shows the first floor layout of production equipment. This level is 

above ground and' flooding is not credible. 

At the west end of the building is 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. AE-4-528-2, Revision 1 shows the second floor layout of 

production equipment and the laboratory equipment. 

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 drawings are'includedin License 
Application Supplement No. 1. 
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diagram is used for illustrative purposes 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 
/ . 

shipping birdcages is either movd 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. 

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 await transfer to the Production Department. 

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

impurities, moderation, assay, etc. 

2. Transfer  

A the need for more SNM arises in the Production Department, a 

member of the accountability staff transfers the material (still 

in the shipping birdcage) to the Production Department. 

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 low enrichments and low well-controlled moderation, 

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

U-235. This increase would be done in accord with criteria and 

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

Figure 21 in the Nuclear Safety Guide (la). 

Nuclear safety is controlled by: 

a. Placing the batch in a restricted use container. 

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 batch 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, LLD-7016, 1961 revised by the 
Subcommittee 8 of the American Standards Association Sectional Committee 
W6 and Project 8 of the American Nuclear Society Standards Committee. 
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4. Ceramic Body Preparation (2) 

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

etc. in blenders, mixers, or roller mills. This miXillg evipmsrit, 

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 

at a mixing station at one time, 

5. Transfer and Storage (3) 

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 carts 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, 22-6, 22-8, 22-13 and 22-14 in License 
Application Supplement No. 2. 
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5. Transfer and Storage continued 

Storage racks are constructed to maintain minimum 32-inch edge 

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

Physical barriers fill the spaces between the "pigeonholes." 

Guard rails are erected a minimum of 6-inches in front of 

pigeonholes. 

Six inch spacing is used on the carte and on the storage rack 

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

on carts and in storage racks*  

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

fluidized medium-air or liquid, All pipe line and pipe connections 

will be nuclear safe by geometry, This geometry includes pipe 

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-extruders have bore sizes of not greater than 2-inches in 

diameter. These. extruder stations are limited to one batch each. 

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 

are placed on Baggers for Binder-Burn-Out (See Paragraph 7 below). 
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Forming (Dry Pres)  

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 

be employed, (This box does not yet exist.) Two nuclear safety 

Controls will be used for this semi-automatic process - batch 

control and safe geometry. 

The parts as pressed will be loaded on Baggers for firing as 

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

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

formed in the furnaces. 

T. Binder Burn-Out 

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

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

enter a heated zone with a cross-sectional opening 6-1---inches by 

13i—inches. However, the current saggers can hold material in a 

1 3/4-inch by 11-inch cross-sectional area. .The Baggers are butted 

together to form essentially a 1 3/4 by 11-inch infinite array in 

the furnace. Different Baggers could be used for different products. 

The height of the array for different enrichments or assays could 

also change. 



Binder Burn-Out continued 

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

open air furnace which permits vigual inspection for adtlniotrg.tiva 

control. 

8. Sintering  

The ceramic parts'are sintered in 'electrically heated hydrogen 

atmosphere furnaces. The chamber is approximately 6-inches high 

by 7*-inches wide. Baggers are -lutted together to form essentially 

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 is a function of the assay and moderation 

of the SNM. 

9. Grinding (14-) 

Each grinding station consists of a grinder)  a work table)  and a 

coolant cart. 

Actual fuel grinding operations are conducted insiae of dry boxes. 

The grinding coolant returns to the coolant cart by gravity. 

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

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

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

the edge of the table or each other. 

(4) Also see Photograph Number 22-7 in License Application Supplement 
1'o. 2. 
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The coolant carts 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 top level of the work table and the grinder is 

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

the well on the lower level of the work table. 

10. Coolant Filtering (5) 

The coolant carts are nuclear &sire cylindrical annuli!. 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 pile filled holding tanks until 

the filtrate is.analymed. The filtrate is dumped to the sewer if 

Health Physics requirements are met. If the filtrate cannot be 

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

The sludge is calcined in batch quantities or less as described in 

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

in Paragraph 22 below. 

(5) Also see Photograph Number 22-9 in License Application Supplement 
No. 2. 
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11. 	Inspection  

The inspection department has cleaning, dimensional check, zyglo 

Check, X-ray citeck, 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, s.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. 

12. Packing  

The Special Nuclear Material products are packaged in shipping 

containers which are water tight and nuclearly safe when water 

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

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

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. 
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14. Special Nuclear material Recovery Storage 

In each process area, some Special Nuclear material from each batch, 

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

is Composited into a recovery batch under carefully controlled 

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

to determine the composite batch limit. 

15. Special Nuclear Material Recovery Binder Burt-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 edge to edge and run 

through the furnace described in Paragraph 7 above. The pans in 

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

Material. 

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

16. Special Nuclear Material Recovery Crush and Pulverize  

This 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 



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

equipment. Each batch is weighed in and out of the silo to prevent 

any unknown buildup of material in the silo. 

. Special Nuclear Material Recovery Transfer and Storage  

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

See Paragraph 5 for Transfer and Storage procedures. 

18. Assembly 

Assembly of ceramic parts will be with batch quantities or less 

Special Nuclear Material unless the material is placed in a geometrically 

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

certain inspection operations which prohibit the use of the birdcage. 

19. Laboratory 

The analytical equipment available includes two Arc-Spark Emission 

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

Emission Spectrograph, and a wet chemistry laboratory. 

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

some isotope analysis (4- 1% between 5% and 95% U-235 enrichment). 

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

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



and one batch equivalent in the wet 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. 

20. 	Development  

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

process development area. 

One batch equivalent of material is allowed in this area. See 

Paragraph 3 for batch size. 

21. . 	(6) Waste Disposal  

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 again flocculated, filtered, etc., until it can be dumped to the 

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

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

for burial. 

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



22. 	Salvage Special Nuclear Material  

All Special Nuclear Material which can be salvaged is stored in 

5-inch cylindtrs in birdcages. This material includes laboratory 

samples, grinding sludge and sintered scrap. A maximum of 1 Kg 

of U-235 will be collected in any cylinder. 

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

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

a. A group of 50 in any pattern. Each group will be separated 

by 12-feet from other Special Nuclear Material. 

b. A group 2 wide, one high and infinitely long. Each group 

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



LICENSE APPLICATION SUPPLINENT NO. 
November 14, 1963 

Statement of Combied Operation  

Approximately 110 Kg of uranium enriched in U-235 is accounted for 
at CPC under subcontract to LRL. The nuclear safety plan for this 
material is documented in the CPC Nuclear 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 into the CPC facility. This non-mixing includes 
all production, inspection, and storage areas. 

CPC - Coors Porcelain Company 
LRL Lawrence Radiation Laboratory 



LICENSE APPLICATION SUPPLEMENT NO. 8 
November 14, 1963 

Radiation Monitoring System 

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

At this time, the system is being re-evaluated in the light of the 
requirements set forth in paragraph 70.24 of CFR 70. In consideration 
of the many new pieces of equipment and re-arrangement of the production 
area, which maybe, needed in conjunction 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 above 
calculations are completedA 



LICENSE APPLICATION SUPPLEMENT NO. 13 
November 14, 1963 

Miscellaneous Supporting Statements  

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

2. Discussion of the quantity of radioactive waste that will 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 and Transfer Special Nuclear Material, Paragraph (2). 

3. See License Application Supplement No. 6, Figure 1 and Paragraph No. 21. 
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LICENSE APPLICATION SUPPLEtvIENT NO. 4 
November 14, 1963 

I), 
c••> DOCKETED 

uSAEC 
DiviSiOn of 

Licensing & Regulation 
NOV 1 8 1963P- 

Docket Officer 

Health and Safety Procedures  

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



4.2.1.3 	HEALTH AND SAFETY PROCESS  

4.2.1.3.1 	AM SAMPLING 

General Air Samples  

The Giraffe portable air samplers (Gast Pump Model 0521) are located 
with respect to the operation, air currents, and personnel and can be 
moved to any location. Air sample e are collected on 5.4 cm diameter 
Millipore paper backed by a 5.4 cm diameter Whatman #41 filter paper 
by placing the plastic sample head, containing the Millipore and 
Whatman #41 filter paper, 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 pumpon, an elapsed time and clock time 
reading is taken and recorded on the air sample record. The air sample 
record card is attached to the pump. 

Data Gathering  

At the 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 time 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 time line. 

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

Duct Samples  

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

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



Oast rotary air pumps (Modal 0521) are used and samples collected on 
5.4 diameter Millipore paper backed by a 5.4 cm diameter Whatman 
#41 filter paper. 

The two filter papers are placed in the double air sample head so that 
the Millipore paper is facing the duct. The air sample is collected 
for seven days and is usually changed every Friday morning about 
10:00 a.m. 

Before turning the Gast pump on, an elapsed time and clock time 
reading is taken and recorded on the air sample record card which 
is retained by the Technician taking the sample. At the completion 
of the sampling period, the sample number, location, remarks, date, 
time on, and time off are recorded on the sample record card. 	' 
Calculate the total time by subtracting the elapsed time meter readings. 
This.gives the times in tenths of minutes. Multiply by sixty to obtain 
the time in winutes. 'Enter this figura on the total time line. The 
volume*, in 14-3  is obtained by multiplying the flow rate (normally 2 cfm) 
by 0.0283 and the result by the total time in minutes. 

High Volume Samples - In-Plant  

The Staplex Hi-volume air sampler (Model TFA41) used for sampling 
large volumes of air employs a turbine type blower and permits the 
use of 4-inch diameter filter papers. The filter paper must be placed 
evenly over the 4-inch opening and secured with the aluminum filter 
holder. The removable cross-grid is then 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 
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 cfm by 0.0283 and 
the result by total time in minutes. 

Permanent Off-Site Sampling Stations  

The sampling equipment for the three off-site stations consists of 
Gelman Nuclear Air Samplers #26001, with 5.4 cm filter holders, elapsed 
time meter and flow rate meter. The original Gelmiii Nuclear Air 
Sampler pumps have been replaced by Gast Rotary Air Pumps model 0521. 

2 



The three permanent off-site sampling stations are located from 100 
meters to 1600 meters from the plant. Number one sampler is located 
on the north east corner of the Porcelain Plant roof. Number two 
sampler is located on the west outside wall of the Brewery Garage. 
Number three sampler is located on the south east corner of the 
Sewage Plant roof. Continuous off-site air samples from the permanent 
stations are collected weekly on a 5.4 cm diameter Millipore paper 
backed by a 5.4 cm diameter Whatman 

Prior to departing for the sites, the following materials must be 
assembled: Three air sample .record cards, three air, sample heads 
with filter papers inserted in proper order, three glassine envelopes, 
a dark color marking pen, 1 quartil0 SAE motor oil, (non-detergent) 
and the site survey books including combination to off-site locks. 

At each site, the following operations must be performed: Change the' 
air sample heads, check motor oil level'in oil reservoir. To add oil, 
run pump while filling and leave cap off the Oil reservoir for a few 
minutes. Check .Norgren trap located behind Gast pump in housing unit. 
If oil has collected in the trap, drain and keep a written record in 
the site-survey book. Lock housing unit with combination lock. Record 
the sample number, location, date, time on, time off, elapsed time 
meter readings, flow rate meter readings weather, and approximate 
temperature on the air sample card and in the site-survey log book. 
Calculate 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  

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

Hi-volume air sampler in wooden case. 
Gasoline powered electric generator. 
Gas can and gasoline. 
Whatman #41 filter paper. 
Glassine envelopes. 

The following steps are carried out at each site: 

Place one piece of filter paper in, sample head. 
Start generator and sampler. 



Adjust generator power level to give a flow of about 20 cfm. 
Run sampler sixty minutes. 
Record weather conditions. 
Record start/stop time and sampler flow volume in log book. 
Place completed sample in glassine envelope :for submission to 
Counting Technician. 

4.2.1.3.2 	RADIATION DETECTION 

Alpha Monitorinz 	. 

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

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

P-10 Primary bottle weigh station 
P-20 Primary bottle supply station 
P-40 Fuel weigh out 
Al]. other stations where fuel is processed 

At least twice per shift, the counter should be checked for calibration 
by removing the calibration standard from the clips on the end of the,  
case and holding it on the center of the face of the probe. After 
allowing sufficient time for the needle to stabilize, the needle should 
read the count written on the back of the standard. If not, the 
instrument is calibrated by turning the "calibrate" screw 1722xlislowly 
until the meter reads correctly. 

When necessary, the Probe window may be replaced in the following 
manner: 

Stretch a piece of aluminized mylar smoothly over a felt faced 
block of wood about 7" x 106. Tape the mylar to the block, 
clean the brass window frame and put a light coat of rubber 
cement on one side. Lay the cemented side of the frame on 
the stretched mylar very carefully. Allow time for the cement 
to dry.- 



Take a sharp knife and out, very carefully, around the outside 
of the frame. The window is ready for use and the probe may 
be re-assembled. 

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

The actual count observed at a station is not recorded unless 
unusually high. However, the record of having conducted a survey 
is reported on the Nuclear Safety Monitoring Report form for that shift. 

Beta-Gamma Surveys  

Nuclear Measurements Corp. 05-3 is used to monitor: 

Sludge buildup in the SS waste tanks. 

Sludge buildup in the tank truck. 

U-235 Indication in pure Be0 storage places. 

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

AREA SURVEYING 

Contamination Surveys  

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



Routine housekeeping smear surveys should be counted for alpha 
activity before being submitted to the laboratory for beryllium 
analysis. 

Contamination should be reported to the area supervisor Immediately 
and a written record of the survey made turned into the R.P. office. 
A contaminated incident (accident) 'wort should be filled out when 
necessary. The contaminated area should be checked after decontam-
ination to assure that proper clean-up was completed. 

Nuclear Safety Surveying  

At least once per shift, the following nuclear safety surveys should 
be made: 

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

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

Check all storage racks for proper material storage. 

Inspect all coolant carts at the beginning of the shift to assure 
that there is less than the allowable amount of sludge in them. 
Initial the coolant log sheet only if you are sure that the 
limit will net 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 do 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. 

Industrial Safety Surveying  

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

Make weekly surveys of the H2  furnaces for H2  le'ks. 

Make sure that there are sufficient respirators in all areas. 

Record Keeping and. Reporting  

Contaminated incident reports and Oclear safety infraction:reports 
are to be completed and sent to supervision. 

1 
Routine smears, water, and soil samples are to be sent to the Counting: 
Technician with a Chemistry Laboratory-Request for Analysis. 

4.2.1.3.4 	RADIOMETRIC ANALYSIS 

Alpha Air Samples 

A SAC-2 Eberline instrument with a PC64 pulse counter is used for 
this analysis. 

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

To determine the background, a clean filter paper is placed in the 
chamber, and the timer set for ten minutes. The total count is 
divided by the time counted to get the background. If the background 
exceeds 0.9 cpm, the chamber is washed with water or alcohol until 
the count is down to an acceptable level. 



The air sample tobe counted must be haodlee very carefully with 
forceps to avoid smudging. Care should be taken that the paper is 
below the level of the chamber so there is no chance of it catching 
on the edge when :the drawer is closed.. After the sample has been 
counted, it is placed in a glassine envelope and attached to the 
Air Sample Record sheet. 

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

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

To calculate samples which have been counted two times, the Koval 
formula for radioactive decay correction is applied. This formula 
Is stated as: 

cpm(LL) .- C2  

1 - K 

where cpm(11) are the counts per minute due to long lived isotopes, 
C2 is the value in cpm for the second count 
C1 is the value in cpm for the first count.  
K is a decay constant dependent on the time interval between 
counts and is determined from the following graph: 

After the value for cpm(LL) has been obtained, 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 
then divided by the volume in cubic meters. This value Is entei,ed.  
in the form as dpm/M3, 
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To obtain an answer in terms of percentage of Maximum Permissible 
Csncentration for inplant'samples counted In this manner, divide 
ae dpm/M3 value by 220, the MPC, and multiply the result by 100 
p obtain PIPC. 

To obtain an answer in terms of percentage ofallowable concentrations 
n.)r ducts,and offsite locations, the dpm/MD value is divided by. 
2.2 x 10-2  which yields the concentration in suicrocuries per cub-lc 
oentimeter. This value is entered in the form in parentheses on 
she same line as the dpm/M3. The uc/cc value is then divided by the 
maximum allowable concentration 0 4 x 10-12  uc/cc, the result 
multiplied by 100 and the resultant value entered as PPC. 

After alpha determination, the sample is sent to the laboratory for 
basyllium determination and the carbon copy of the Air Sample Record 

retained in the laboratory. The original record is returned to 
a.ealth Physics and is kept on file. 

An In-plant,., duct, and off-site samples are reported on a weekly 
els to Fse2:Element Supervision, CPC Engineering, and CPC Research. 

:espha Smears  

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

WhaJsman #41, 2.8 cm paper is used for smears and.must be handled 
vey carefully to avoid rubbing off any contamination that may be 
.;.resent. A small paper booklet rather than a glassine envelope is 

1.1, hold the smears. 

Th(7; Smear paper is placed very carefully in the center of the cambel, 
making sure the contaminated side is up and it is below  the level of 
the hamber so that the drawer will close without catching the smew: 
paper. All smears are counted for alpha • determination immediately 
for at least 30 seconds to obtain CPM, which is multiplied by 2.5 
ts obtain DPM. 

ssmplete record is. kept on all smears. A Request for Analysis form 
-is sumpleted describing the origin of the smear and the type of analysis 
desired. If alpha only is requested, the person submitting the smear 
Ls notified immediately of any contamination present. 
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' AIR SAMPLE RECORD 

SAMPLE NO 

LOCATION 

REMARKS 

DATE 	  

TIME ON 	  

TIME OFF. 	  

TOTAL TIME 	  

FLOW RATE 	 cfm  

VOLUME 	 M3  

 

ALPHA DETERMINATION . 
• . 

DATE 
FIRST COUNT SECOND COUNT 

TIME 
GEOMETRY 
TOTAL COUNT 
COUNTING TIME . 
GROSS CPM 
BACKGROUND 
NET CPM 
TECHNICIAN 

BERYLLIUM DETERMINATION 

DATE 

LAB IDENTIFICATION 	  

MICROGRAMS Be 	  

TECHNICIAN 	  

CONCENTRATIONS 
ALPHA 
	

BERYLLIUM 

CPM (IL) 
	

MICROGRAMS/M3 	  
CPM/M3 

%MPC 
	

%MPC 	 „ 

1_1 



If a beryllium analysis is requested, the enear is returned to Its 
booklet, attached to the Request for Analysis form and submitted to 
the Laboratory. When the Laboratory results are received, a report 
is then made to the person submitting the smear.' 

Alpha Water  

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

When a water sample is submitted. or analysis, a 1 ml sample is taken 
using 'a pipette, placed in a 1" planchet, and set under the heat lamp 
to evaporate. The plandhet is placed in the counting chamber, with 
a clean filter paper beneath it to eliminate anychamber contamination, 
and counted for ten minutes. The total count is divided by the time, 
the background is subtracted and the result is Net CP14. This is then 
divided by the geome,-ry (l4p%) and the result is DPM/ml.. DPM/m1 is 6 -'divided by 2.2 x 10-  to obtain the uc/M1. 

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 submitting 

sample. 

Gamma Water 

The cunting 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. 
value is then placed in the chamber and counted for ten minutes to 
determine the accuracy of the machine. All liquids, filtrates, zyglo 
solutions, ultrasonic, coolant solutions are submitted for gamma 
analysis in a standard 60 ma polyethylene mixing vial. 
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Samples are norma115; countea for ten minutes and the total count 
divided by the time and the background subtracted. The Net CPM are 
compared to a graph made up from known standards and the proper 
PPM figure determined.. A second procedure, to be followedwhen a 
more accurate determination is desired, or when counting anything 
other than a liquid, is described On the attached form. 

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

4.2.1.3.5 	SITE SURVEY. 

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 sample location for the 
week. The bottle is dated and marked with the sample location. 
Beryllium analysis is requested in terms of ug/liter. 

Soil Samples  

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

Air Samples  

Samples are collected from the following three permanent stations 
weekly: 

Northeast corner of Porcelain Plant roof. 

West outside wall of the Brewery Garage. 

Southeast corner of the Sewage Plant roof. 

13 



( 

Standards and unknown must be same size, shape, and concentration. 
Obtain net cpm (2,4) for standards above (1) and below (3) net cpm 
for maniple (8). 
Obtain difference between concentrations 'Oj and net cpm (6) for 
standards. 	 • 
Divide net cpm difference (6) by concentration difference (5) to 
determine ratio (7). 
Subtract low standard cpm (4) from sample cpm (8)e  
Divide answer (9) by ratio (7) to give result (10). 
Add low standard concentration (3) to result (10) to obtain Sample 
Concentration (11). 

conc. 
High Standard (1) 

Low standard (3) 

    

(1) - (3) = (5). 

  

(6) . (2) - (4) 

     

     

units 	net corn 

   

(7) 

   

  

Sample net cpm(8) 

(9) 

(7) 

7  

(3) 

14. 



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

Eachlii-Yol sample is collected for. a period or one hour at a flow 
rate of approximately 20 cfm. The sample is,  submitted for alpha 
analysis and beryllium determination. , 

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 
the following maps. 

A reference coordinate of 99-79 was chosen and the grids continue 
from there north and east in 1000 meter increments. Sample points 
for the most part were located radially at 100, 500, 1000 and 2000 
meters from the plant. 

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

The coordinates were scaled from the U. S. Geologic Survey Maps of 
the area and are reported to the nearest 10 meters east and north 
of the grid corner. To properly locate points using this grid system, 
it is necessary to have a USGS map of this area with the UTM 1000 
meter grid system superimposed. Referenced coordinates can then be 
scaled from the 1000 meter grid lines and the point identified by 
its location relative to surrounding landmarks. 

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

.This system insures relocation of the sample point. 
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NORTH TABLE 	UNTAIN 

CLEAR CREEK 
zANYDN 

99 

79 
too() METERS 

AIR SAMPLE LOCpJIONS 

(9) PERMANLNT CPC o PEPMA-NENT PUP' 
• 11/oL _SAMPLES INTERMITTENTLY 

PLANT EL.EVA-TioN 5740 — CONTc.)UR 
ELEVATIONS IN FEET 



63 — 
Point Coordinate 

1 8086 olio 
2 8070 0007 
3 7905 0015 

' 4 8267 0185 
5 8063. 0145 
6 8085 0090 
7 8006 001.2 
8  81W 0136 
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4.2.1.3.6 	RESPIRATORY PROTECTION 

Half Mask Respirators  

The Willson respirator, model 809 is equipped with two model R520 
filters and is used when airborne contamination is suspected or known 
to exist in a particular area. This respirator provides effective 
filtration of toxic aerosols and extremely fine particles, including 
radioactive dust, and Be0 particulates. 

When required, the half mask respirator is used in the following 
manner: 

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

Place the mask to your face, molding the rubber nose piece to 
the contour of the face. 

Secure head straps. 

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

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

Self Contained Breathing Apparatus  

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

Connect breast strap buckle, leaving the side strap unhooked, then 
swing the harness over the head, snap the side strap in place, 
fasten the waist belt and adjust the harness to suit the user. 
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Check regulator hook not ,t cylinder valve for tightness, open 
cylinder valve three full turns, snap safety chain into valve 
hand wheel. Check pressure indicated on regulator gauge. 
Adjust all of the head harness straps on the mask assembly full. 
out. Put mask on chin first, adjust the chin straps, then 
temple and forehead straps last. Test the mask and hose for 
leaks and tightness to the face by closing the mask hose quick-
connect fitting with the thumb and inhaling. The mask should 
collapse to the face with no air leakage. Test the exhalation 
valve by exhaling with the hose still closed off. During normal. 
operation, the red knob should 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. - 

Replace used cylinder with a freshly charged one. 

Store flat, preferably in a cool dry place. 

4.2.1.3.7 	PERSONNEL DOSIMETRY 

Personal badzes 

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 periodic and permanent record of 
the accumulated radiation dosage. The badge is made up of a film 
packet designed to detect X or Beta & Gamma radiation within the 
5 mrem 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 Gamma or X-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. 
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These badges are primarily constructed to monitor nuclear excursions, 
,in which a high level neutron flux would be present. For this 
purpose an additional neutron film has been provided plus an additional 
series of gold, cadmium covered gold, indium and aluminum foils. These 
materials when irradiated with neutrons become radioactive. The 
degree of induced radioactivity is a function of the energy and 
intensity of the neutron irradiation. 

The threshold detectors are located throughout the plant st strategic 
points. The following charts show,these locations. 

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

Urinalysis 

Urinalysis is used to determine the initial background uranium 
content In the system and to have a periodic check on any additional 
uranium in the system. The frequency of collection during employment 
depends on the individuals work area and contact with the enriched 
uranium. Urine samples are collected durin the first week of 
employment, (prior to any possible exposure), and at 3 months, 
6 months, or 12 month intervals and at termination. 

Two 32-ounce wide mouth "Nalgene" polyethylene bottles are packaged 
in a standard cardboard container and accompanied by the standard 
instruction form(attached). Routinely, sample bottles are distributed 
on Monday and collected on Wednesday. Thursday morning the samples 
are prepared for shipment by adding concentrated nitric acid as a 
preservative for each quart of sample, or fraction thereof. 

Bottles are resealed and arrangments made for shipment. 
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A letter listing all names and sample numbers is enclosed in the 
shipment. A file card is maintained on each employee, listing date 
of sample and results. A log booluis also kept, so it is possible 
to find the desired information either by name oriby sample number. 
Bioassay -information-is also included in the employee's Exposure 
Summary which he receives.upon termination. 

14.24.3.8 	VENTILATION SURVEYS 

Instrument Calibration  

The following provedure.is  used for calibrating the. Anemotherm 
air meter: 

Plug in air probe in 7-hole socket. 

Place probe in air shield. 

Depress "Velocity and Sae button. 

Depress 0-100" fpm selector button. 

Depress and hold "Check" button. 

Adjust indicator to red line on 0-100 fpm scale by use of the 
Velocity-4.P." current adjustment knob. 

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

Measuring Velocity at Fixed Opening Hoods  

After calibrating the.  instrument0 . 1ocate the probe directly in the 
hood opening. Select the most likely scale and place the probe in the 
line of air movement with the red indicator dot facing the air source. 
Read the flax from the appropriate scale. Make necessary adjustments 
with the duct damper to achieve the desired velocity through the 
hood opening. 
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Measuring ,Velocity at Variable Opening Hoods  

After calibrating the instrument, locate the probe directly in the 
hood opening. Operation of the instrument to determine flow rates 
is the same as in the preceding paragraph. Velocity measurements 
are made by varying the size of the hood opening 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 
normally used during operation of the hood. Necessary adjustments are 
made in the duct damper to achieve the desired velocity. 

Static Pressure Measurements  

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

Equipment and its Use  

Either the 0-2 or 0-6 inches of H20 Magnehelic static pressure 
gauge may be used. Each gauge has two tygon tubes, a yellow one 
for use on the higher pressure or atmospheric side. 

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

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

Duct Surveys  

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

The Anemctherm Air Meter used in this operation is equipped Tc!Lth a 
ruled 36" probe extension for greater reach. 

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

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 on 
a standard form. 

Duct survey data is recorded on s/tandard forms, indicating insertion 
distances (R1,R2, R3, etc.) sample points, (A, B, C, etc), duct 
diameters and duct areas. Duct survey data is processed in the 
following manner: 

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

Calculate flow rate as follows: , 
average velocity (fPm).t.4tict'area  (ft2)F flowrate ilLt11 

min . 	. 

Correct flow rate to thi,e - altitude by multiplying by 1.275. 

The rated values are: 

Area 	Flow Rate  

1700 fpm 
II 	1000 fpm 
III 	3800 fpm 
IV 	4760 fpm 
V 	1950 fpm 
VI 	3550 fpm 
VII 	540 fpm 
VIII 	7850 fpm 
IX 	400 fpm 

The actual values are calculated as gollows: 

I 	= reading at A in cfm 
II = 'B-A 
III = C-B 
IV 	D 
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V 	E-De 
VI 	F-E 
VII = G (I 4 II 4 III 4 rv 4.v 4. VI) 
VIII H 
IX .0 I 
Total to Fan =G4H+ I 

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. 

4.2.1.3.9 	SPECIAL HAZARDS EVALUATION 

Carbon Monoxide  

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

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

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

Slide metal tip breaker op the bottom of the indicator sampler 
back to open the tube breaker hole. 

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

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

Depress push button to bottom of travel and hold down for several 
seconds. Release push button quickly., Allow push button to 
return to its original position. This will be shown by 
appearance of red line on push button. 
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When red line on pushbutton is visible, wait 15 seoonds before 
examining the indicator tube for brownish stain in yellow 
colored gel. If stain appears, carbon monoxide is present 
in test area. 

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

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

Hydrozpn Gas  

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

The following procedure should be used: 

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

Flush fresh air through.  the explosimeter. 

Adjust rheostat knob until meter pointer 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 rheostat knob counter-clockwise 
until arrow on knob points to "off" position. 

Report hydrogen concentration as a percent of the lower 
explosive limit. 
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Ordinarily the explosimeter is primarily used as a leak detection 
device and any irregularities are brought to the attention of the 
,responsible supervisor. 

A permanent record is kept of any abnormal amounts of explosive 
vapor found. 

Microwave radiation  

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

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

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

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

Connect the antenna to the meter and scan the desired 9,rea. The 
meter is calibrated in 1,110B" above and below 10 MW/CM'.. The 
10 MWCM4  is the "0" db mark at the center of the scale. 

If using one of the horn antennas and the polarization of the 
transmitting source is unknown,. readings should be taken by 
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. 

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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4.2.1.3.10 	SHIPMENT OF RADIOACTIVE AND TOXIC MATERIALS  

REGULATIONS COVERING THE TRANSPORTATION OF URANIUM AND BERYLLIUM 
trO-M-P-OUNDS minaglim TO THE—COORS -PORCELA1N- COMP&Y. 

SHIPPING PROCEDURES FCR BERYLLIUM OXIDE 

General Information  

This procedure is intended as a guide for the preparation of shipments 
of Beryllium Oxide by common carrier, parcel post, express, or courier. 

Packagina 

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

1. Metal can 
2. Plastic bottle 
3. Plastic carton 
4. Cardboard carton 
5. Plastic bag 

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

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

The double inner container will be packed in a suitable outer container 
with sufficient packing material to adequately protect the contents 
from damage. 
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PRINTED IN U. 1. A. 

Oor packaging liquids the outer container ehall be of a material 
chemically resistant to the liquid and sufficient absorbent packing 
material will be placed between the inner and outer containers to 
absorb the liquid in the event that the inner container should break 
or leak for any reason. 

For packaging solids or semi-solids, the outer container shall be 
rigid enough to. withstand the type of handling encountered in normal 
shipment. 

Labeling  

Each double inner container shall be plainly marked with a tag, label, 
sticker, or 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 
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 label shown below: 
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Monitoring  

Each package containing beryllium shall be monitored by Health Physics 
before shipping. The 'maximum allowable contamination level shall. be 
0.01 ug/cm2  Be removable by smearing. 

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

General Information  

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

Group I 
	

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

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

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

The radioactive material ukled and shipped by the Coors Porcelain 
Company, Fuel Element Department is principally an alpha emitter. 
Hence it is classified a Class DI  Group III poison and must .bear an 
appropriate label stating such. See Section 73.391 of the I.C.C. 
Regulations for specific details. 
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Packliathfc  

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 be such that there 
will be no significant radioactive surface contamination of any 
kind on the outside of, the container.. -,See Section II D for 
maximum acceptable levels of,  radiation. 

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

A11 outside shipping containers must be of such design that the 
gamma radiation will not exceed 200 mr/hr or equivalent at any 
point of readily accessable surface. 

The outside shipping container for any radioactive material 
ether 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. 

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

Liquid radioactive materials must be packed in tight containers, 
chemically compatible with the contents and must be surrounded 
with sufficient absorbent material to entirely absorb the 
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. 

31 



LabelinK 

Outside containers containing Group I or II radioactive materials 
must bear an appropriate red label as described in/ paragraph 73.414 a 
of the I.C.C. Regulations. 

For rail, truck, or express shipment 

HANDLE CAREFULLY 
RADIOACTIVE MATERIAL 

CLASS-D POISON 	Group I or II 
No person shall remain within 3 feet of this container unnecessarily 

Do not place undeveloped film within 15 feet of this container 
Principal radioactive content 	  

Activity of contents 	  

Number of radiation units from package 	  
Not more than 40nnits shall be loaded in one car or one 

motor vehicle or held at one location • 
This Is to certify that the contents of this package are properly 

described by name and are packed end marked and are 
in proper condition for transportation according 

to the gettulations prescribed by the Inter. 
state Commerce Commission. 

Shipper's name required 
hereon for shipments 

by Express 

ceaz.4, 	• 
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For air shipments 

UN EVELOPEO FILM WITHIN 5 METERS (15 FEET) OF THIS CONTAINER 

PERSON SHALL REMAIN WITHIN 1 METER 
OF MIS CONTAINER UNNECESSARILY 

PRINCIPAL RADIOACTIVE CONTENT 	  
ACTIVITY OF CONTENTS 	  

RADIATION UNITS THIS PACKAGI 	 

NOT MORE THAN 40 UNITS 
SHALL SE LOADED IN ONE 

AIRCRAFT OR HELD AT 
ONE LOCATION 

OR POINT 

33 



(Th 

The radioaotive materials, shipped from Ooore Poroelein Oompany, Puel 
!Element Department being a Class D Group III poison must bear a 
4 in. x 4 in, blue and white label. 

:For rail, truck, or express shipment 

ONe# 4 • 0 • 

4 0 0  04.14. 

v.  • * 9 AP. 44.444:1"  

4 , ( •  

Or  . est:"W 	4*4,41 • vt 

	 I 	I I 

:For air shipments 



r-- 

Inner sontaihers shall bear a sticker, label, or tag in such a place 
that it will be easily noticed by persons opening these containers. 
See Section 73.393 and 73.414 of the I.C.C. Regulations for specific 
details. 

It is unlawful to label packages with Class D poison labels if the 
packages do not contain such. It 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 shipments /which 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 
radioact,ive material may safely leave the Fuel Element Department: 

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

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

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

All packages must bear in a conspicuous. place appropriate labels 
denoting the nature of the contents. 

The Health Physics Department will monitor packaging procedures 
periodically to make certain that all rules are being followed. 
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Exempt quantities  

The I.C.C. Regulations allow for unmarked shipments providing that the 
quantity being shipped meets the following requirements: 

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

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

Surface contamination may not exceed 50 dpm/ft2  removable by 
smearing and gamma radiation from within the package may not 
exceed 10milliroentgens per 24 hours at any readily accessible 
surface. 

Shipments of low level waste may be made in car load lots providing 
gamma radiation does not exceed 10 milliroentgens per hour 12 ft 
from any surface or 5 ft from either end. Material must be 
packed in 'strong tight containers braced in the ,vehicle with 
no loose material in the vehicle. Shipments must be loaded 
by consignor and unloaded by consignee and the vehicle must 
bear a 10-3/4 in. x 10-3/4 inc. label as described in Section 
74.553 of the I.C.C. Regulations. See Section 73.392 of the 

Regulations for specific details. 

POSTAL REGULATIONS COVERING THE TRANSPORTATION OF RADIOACTIVE MATERIALS 

General  

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

Packaginic 

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. 

• 
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Labeling  

Packages must be labeled as follows: 

"Radioactive material, gamma radiation at surface 
of parcel less than 10 mr/24 hr. No significant 
alpha, beta or neutron radiation". 

The contents must comply with the specifications designated on the 
label. - 

Monitoring 

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

Exempt Quantities  

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

REGULATIONS COVERING AIR SHIPMENTS, 

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

Packages must bear a label reading as follows: 

"Do not place in same compartment with undeveloped 
film or mail". 

No mare than 40 units of Group I and II materials may be shipped on 
one air craft. This will necessitate marking the'contents of each 
package providing the total shipment contains more than 40 units 
(1 unit-1 mr/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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4.2.1.3.11 	MEDICAL PROGRAM 

Schedules  

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 
just prior to termination. All employees are checked for weight 
change, vital capacity change, any/chest, throat„ skin complaints on 
either a monthly, bi-monthly or trimonthly basis. The same system, 
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 occupational illness is sent 
immediately to Dr. Wright for examination. Any severe change in 
weight, or vital capacity is brought to the Doctor's attention so 
that he may evaluate the situation and decide what action should be 
taken. 

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

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

A Medical Record form is kept on all employees, listing their starting 
date, their pre-employment physical date, any routine physical 
examinations and routine medical visits. A file card system also 
lists weight and vital capacity and the dates of routine medical visits 
for each employee. A list of physidal examinations and routine 
medical visits is included in the Exposure Summary which each 
employee receives upon termination. 

A copy of the ftternity 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: 

TO: 	Al]. Female Employees 

SUBJECT: Maternity Leave 

( 
The Company policy regardinglmaternity leave for women in 
the Fuel Element Department Ivap follows: 

1. It is the employee's:responsibility to notify the 
Company at the first knowledgeof pregnancy and to 
request maternity leave at that time. 

-2. Matornity leave will be granted immediately for a 
period not to exceed two months beyond the 
termination of pregnancy. 

To be signed by the employee: 

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 
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4.2.1.3.12 	PERSONNEL INDOOTRINATIoN 

Health Physics Lectures 

The Health Physicist meets .with all new employees to discuss the 
health physics safety program. The contents of the Health Physics  
Guide are covered with the new employee. Special emphasis is placed 
on proper usage of respirators, contamination enclosures, and 
protective clothing. ' 

Nuclear Safety Lectures  

The Nuclear Physicist meets with each new employee who will be 
working in uranium processing areas. The major provisions in the 
Nuclear Safety Guide, CPC-68 are covered with the new employee. The 
emergency evacuation procedure is also covered in detail. 

Films 

The film "Living with Radiation" is shown to all new employees. The 
film "Criticality" is shown to all new employees who will be handling 
uranium. 

On the Job Training  

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

4.2.1.3.13 	DECONTAMINATION 

Area Decontamination  

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



(Th 

They will determine the type and extent ot contamination and the most 
suitable method of decontamination. In the event of any possible 
airborne contamination, personnel should wear respiratorsAuring 
clean-up. 

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

; Depending on the degree of contamination, equipment may either be 
cleaned in place, or removed to the/Decon Room and cleaned within 
either hood. 
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Personnel  

i Protective clothing has been provided to eliminate, as mu::h as possible, 
the contamination of personnel. In some cases, however, an operator 
may be unavoidably contaminated. He must then wash thoroughly with 

i soap and water and when necessary with a more effective decontamination 
Hmaterials. 

'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 followsg 

Dissolve 227 g.  of Citric Acid'and 113 g Versene Powder in 
water in a 1500 ml taker. 

Add 37 ml of Igepal. 
Four concentrate into 	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 mj 

be painted over. 



L .2.1.3.14 	NUCLEAR SAFETY MONITORING 

2perating Principles 

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

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

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

Stored batches are maintained in verticle planar arrays to minimize 
interaction. 

Operating criticality limits are pc:sated wherever uranium maybe  handled. 

The nuclear safety plan Is contained in the Nuclear Safety Guide, 
CPC-68, Rev.  1. 

Inspection of Work and Storage Areas  

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 
princip1ps. 

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 accumuiate in 
unsafe places such as low level waste tanks,. Be0 storage areas, etc. 

Infractions  

A nuclear safety infraction is any action which is not explicitly 
permitted in the Nuclear Safety Guide, CPC-68. 
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All infractions are reported on Ae Nuclear Safety Infraction Repor 
by zhe Nuclear Safety Inspector nitoring the 	where the incida 
occurs. 

Nuclear Safety Committee stud if the report 	determine w'nat 
action,.if any; is 	taken against the.violatc,r. 

. ,isciplinary action is then administered by the violator's superviswi, 

'Individuals violating provisions of the Nuclear Safety Guide are 
j,aubject to the following disciplinary action: 

A. Personal contact, by superv
;
isor and NuClear Safety Committee 

to include a written reprimand. 

B. Personal contact by supervisor and Nuclear Safety Committee 
to include a disciplinary layoff of from one to five da.S.‘ 

N.,  • Personal contact by supervisor, Division Manager, and Nuclar 
Safety Committee for purpose of immediate discharge. 

offense, the Nuclear Safety Committee .will review the 
.:.ontand recommend action A, B, or CI  depending on the circm-

ora-the offense. 

• second offense, the Nuclear Safety Committee will review the 
'ation and recommend action B or C, depending on the circumstances 
.the offense. 

r a third offense, action C is the only permissible action.' 

Training of Operators 

All operators working in areas where uranium is handled must be 
a 	safety indoctrination by the nuclear safety group and :4 vbhe 

ors1  supervisor. 

.)perators' actions are closely watched by the Nuclear Safety 
s7tors until the operator demonstrates he understands the importance 
o.:J.oWing nuclear safety rules. 
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Date 	 Violator fr 	 

Time 	  

Location_ 	 

A. Detailed Explanation of Situation. 	 

Nuclear Safety Limits which were in effect: 

Remedial Action taken and by whom: 

Nuclear Safety impactor 

II••••••••• 

'Nuclear Safety Committee Recommendation: 	 Date 	  

-r 

Corrective action and by whom: Date. 	  

 

 



ChaDgepin Operating Proce4mpsp  

Changes in the nuclear safety plan 
Deviation Request form. 

 

requested '31 the Nuclear Safety 

 

 

.Minor changes in tLf plan can be an'i-uved by three members of the 
Nuclear Safety Committee. 

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

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). 

The &lam will be enunciated by means of a siren located at the 
detor. Each detector and its accompanying siren operates indepen- 
dently of the others. 	 • v 

' When a siren sounds, all personnel in the building wills 

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

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

Proceed to the designated assembly area. 

Aeport to theemergency warden at the assembly area. 

'Re-sntry to the building will be accomplished only after Management 
and Health Physics have evaluated the situation and have approved 
re--,mtry. 

Each work area will have an assigned exit and evacuation route which 
will take personnel to the most feasible exit by the safest route. 
The accompanying floor plans diagram the exits and the areas to use 
these exits. 
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The exits lire indicated ass 

A - Front Entrance to Building 
. B - South Side of Building, East Crash Door 
C --South Side of Building, 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, Locker
/, 
 Rooms, Vault, Mechanical 

Technicians Area, Tool Crib, Decontamination Room, Second 
and Third Levels of Tower, Blanchard and Drum Cut-off 
Grinding Area. 

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

C - Mix Line, Grinding. 

D - Depressed Area. 

E - Furnace Room, Inspection. 

F - Mezzanine, Alternate for Offices. 

All personnel after evacuating will assembly in specified areas 
according to their normal work areas. The Warden for each area will 
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. 	, 

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. 

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. 
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Upon reaching the oourtyard turn right and enter the raw material 
storage area. This area consists of a long hallway with. a 
series of vaults opening on to the hallway. 

Assemble in the hallway in groups according ,to your normal work 
area. Signs will be posted in the hallway designating 
assembly areas.' 

The assembly areas will be designated from west to east in the 
following order: 

A - Offices 
• - Laboratories 
C - Furnace Room, Mezzanine 
D --Inspection 
• - Mech Tech 
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. 

:t 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 
thedesignated exit. 

Report to your Area Warden immediately. 

Do not leave the assembly area until instructed by your Area Warden. 

Do not discuss 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 for any emergency conditions 
which occur at night or on weekends. 
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After accounting for all personnel, the Chief Warden will then 
telephone the following personnel in the order listed: 

Bob Mornin 424-6283 
George Bidinger 424-6667 
Dale Smith 443-1291 
Tony Reeder 355-3721 
Frank Mayer 355-8852 
Joe Coors 279-4108 

Plant protection personnel will maintain security surveillance from 
'outside the building until proper authorities arrive to evaluate the 
situation. 

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

The following emergency equipment will be kept at the main .guard 
post and will be. removed to the outside of the main entrance by the 
guard in case of emergency: 

2 Scott Air Paks 

1 Emergency Kit containing: 
2 pair coveralls' 
2 respirators 
1 High Range Gamma Survey Meter 
1 Alpha Survey Meter 
masking taPe 
rubber gloves 
hoods 
Flashlight 
spare batteries 
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COORS PORCELAIN COMPANY 
GOLDEN, COLORADO 

Phone 279-4533 

January  23,  1964 

DOCKETED. 
USAEC 

LIGETISING a REGULATION 

DOCKET OFFICER 

United States Atomic Energy Commission 
Division of Licensing and Regulation 
Bethesda, Maryland 

Attention: Donald .A..Nussbaumer, Chief 
Source and Special Nuclear Materials Branch 

Reference: Docket Numbers 40-7096 

    

Dear Mr. NUssbaumer: 	MN_ 	_#94 coon-  Ogiy1 
The attached submission represents the completion of our application for 
licenses to receive, use, process and transfer Source and Special Nuclear 
Materials. This submission consists of two parts.. The first part is a 
group of revisions to our original application of December 19, 1963. 
These revisions are the result of a telephone conversation between Mr. 
Harmon of your office and our Mr. Wasson on January 15, 1964. The second 
part is Appendix B to the original application which outlines our Nuclear 
Safety plan. 

In answer to Nr. Harmon's questions, please, refer to the following revisions: 

Personnel contamination monitoring as they leave work area 

Clarification of nomenclature regarding waste systems 

Reference to fire resistant air filters 

Statements to satisfy 10 CFR 70.24(c) 
(Effects of fire, explosion, etc.) 

Description of fire protection 

Maps of area 

Handling of pyrophoric materials 

Licensing of laundry facilities 

A-5 

A-10 to A-12 

A-15 
A-17 to A-19 

A-12A 
App B 

A-38 

17A and 17B 

A-4Q 

A-2 

-1•••••• 



B. L. Mornin, Nanager 
Energy Products Division 

• 

Mr. Nusebaumer 
January 23, 1964 
Page 2 

Statement of insurance coverage - (enclosed in envelope addressed to 
Mr. Charles Lovejoy and is to be included with ouliprevious statement 
of financial qualifications to be treated as Company Confidential.) 

This submission should be placed in the loose leaf binder sent to you with 
our application of December 1963. Please refer to the attached revision 
control sheet to delete obsolete pages and to include revised pages and 
new pages in the application as a whole. 

We trust that with this material, our application for the Source and Special 
Nuclear Nhterial licenses will be complete. Please advise us if any further 
information is required. 

Very truly yours, 

COORS PORCELAIN COMPANY 

RDS :br 

Attachment 



January 20, 1964 

Schedule of Changes, "Application for AEC License to Receive, Process, 
Use and Transfer Source and Special Nuclear Material. 

Delete Insert 

Page 	3 12/15/63 page 	3 1/20/64 
17k 1/20/64 
17B 1/20/64 

18 12/15/63 18 1/20/64 
Table of Table of 
Contents Contents 
AppencliY A 12/15/63 Appendix 1/20/64 

A-2 12/15/63 A-2 1/20/64 
A-5 12/15/63 A-5 1/20/64 

A-5 -A 1/20/64 
A-10 12/15/63 A-10 1/20/64 
A-11 12/15/63 A-11 1/20/64 
A-12 12/15/63 A-12 1/20/64 

A-12-A 1/20/64 
A-15 12/15/63 A-15 1/20/64 
A-17 12/15/63 A-17 1/20/64 
A-18 12/15/63 A-18 1/20/64 
A-19 12/15/63 A-19 1/20/64 
A-38 12/15/63 A-38 1/20/64 

A-39 1/20/64 
A-40 1/20/64 
A-41 1/20/64 

Appendix B, 
pages B-1 to B-64 , 1/20/64 
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November 14, 1963 
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Licensing & Regulation 
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Health Physics Guide  

This copy of the Coors Porcelain company 
"Health Physics Guide (Amended November 4)  1963) 
is furnished for reference use as a supplement 
to ,Coors Porcelain Company applications for 
AEC licenses. 
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HEALTH PHYSICS GUIDE 

COORS PORCELAIN COMPANY 

GOLDEN, COLORADO 

Prepared by: 

R. D. Smith 

FEBRUARY, 1961 

Amended November 4, 1963 
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/liTRODUCTION 

- 

.Tbig manual .. outli‘nee; the ...Health' PhYSicei ;and Ivitistr..ial .$A5tene • 

problemS .associated with the. fabrieation..of ...Ceramic _fu,el'eleiter•  

These- ceranic e 	e.lementie "may contain• hishly enriched uraniva„ 

enriched. uranium; - normal. Uranium, . depleted want= 

The prbblems .assoeiated with the accountabilitjj  criticality,;•exa..• • • ' 

security pb.ases •of' this division. are ,d1:iel.ZlieSed. .und.er tieparaie sidtions 	' 

aliy manual appears as classified doe-a-gent nteber 

manual was submitted to AEO--8.4.11 as "SS LlikT2.RtAl. 

Ti.,710f1MURF, moutz"., dated Octc.ber„ 	O. The security 

as sub 	 n tted to 24-4/1- a. qC00115 XOF::.144IN COXPADIY•SMORITZ. a000D1 wmi 	.A 

MitNUAL"., dated DaceMber„ 1960. 

crreraIl z...•?sponsibaity f'oz e&Lth and SafetY.  rests.  with zj 

Vir • B.. L. Mornin. The.'direct res.ponsibility • 

the . health and. Safety ..program is assizned•to the project 

:hysiciat, Irq..R. D. Smith. The Healt!,-.;.foist. reports. ,  

eireztly to. the Division ninacer through-  thc., 2.. 	03,1 '0)..periztendeLt. 

ea1thZhysics epreceatatives will be 1.-.resent in the 

area at all times that .hazardous materials are 

4 
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The basic health: hazards in. this operation' are of -a tOxicOlogical 

and radlologicq.1 nature'. :,Both'.th radiaactive Matert,al- and: the . 

beryllium being processed -present. 	createSt haiara .to the vOrker ' 

vben particulates of 'these Material's .arethaled. hi1e tLe effects 

on the 	Nw vary. from one material to the •other .„ the problems 

faced 	ttin:#1e worker are similar, and a control Program ' 
: 

vhich, is effective for 'one material will like'Ase be effectiVe for 

'4k 
	Erixi:ehed urani.-um presents an ,added 	tevial• 

frn 
vill enter a' critical reaction if- Certain parameters are met,'• 

f 	great quantities of axternal neutron and garmze. 

seriously; if not fatally, expose a worker. The 

-f 1ye_oal, control of the enriched uranium is outlinzd com-oletely in 

docent CPC-63. Tais manual ;rill deal on1ST 'with the aetectibla and 

easuremen f the radiat:1 cn ass ociated•vith enriched uranium'and 

t- 	 i!:1,'er normal and abnormal donditions. 
rr 

'the relative hazardS of )eryliam anf. radiow,ttive materials wii I 

• th the .quantities present, the toxicological hazard of baryllium 

t. 	trcl1rig fazto' in all deeign crIteria I'here both 

handled, .11' a desizn is adequate to control- tns •Imsard 

'_11)11, ' the hazard fro.: other radioactive materiaL 

(ezolusiv, c criticality) i3 adequately controllsl. 

: 

M 
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CONTF,OL OF AIRBORNE` CONTAMINATION s 

A.•General. 

In controlling' the Potential airborne Contamination prOblem, 

, 	 the philosophy of ..continemer-t and...containment Will be 

L.7 	 pursued 	prefer.ence to reliance • en-indiVidUal .4‘espiratory.  • 

protec,tion. The batia• equipment prOvided; far the confine- --

ment. and containment of toxic materials.  are •,•-• total. 

enclesure;1(glOyei box) • .andi the pa 	 ;:Veldby • ••• 

hoosas) . 

B. 	Glove Boxes 

•The basic design criteria far gloVe box design far this 

•,-47,....rs.tion are as follo.ws; 

1. Tightness. The enclosure will be sealer.: tight all 

aruu.n."..' to prevent atmospheric cont,smitationo ever,. it.. the • 

event of exhaust air, failure.: 'The air brought. into 4:11e 

..n.rough'a high efficiency file 

t One of tr.. stae . 

• 2. Cleanability. Cleanliness is important from a qua.lity 

control standpoint. Ease of maintaining clescaliness• 

2.-..erefore importa.nt.; This calls for smooth interior ' 

rounded corners and a"csence of '/EI-rd to •rea.z.,;.-. 

3. 	Wor‘ability. The. location:3 ::=f. glove port window 
vestibules, etc., are s•..)::.•xt as to ent,ail a . 

to the opz..,..-at,-;r. 

• L'.• 

••;b' 

b 



4 • 

•••. 

:• • 

(Th 
	 4 — . 

. Air Pequirement. 	flow•IcapalbiliV 	SuCh• tliat therd • • 
r 

will be a flow of 200 •I`pm.acrbss•the...-faca.oVany•opening to,' 

contain .411 contaminants within 	 .• 	Mean that 

should a glove break or b. vestibule 8.003••-Ve':olpened there will 

be a surge ot .i'through the opening at': sUcil tasznitude ad to 

have this velocity. •Thia is prOviaed "for :by mair.taining flow 

of 30-50 eft 0.5-0.6 4,nch‘ of water statia Pressure. The 'air 

trn through an absol.rte type filter (99".9c; iffiglent .'eLcOn .  

to 0..3 micron pa:LA/ale slze)••and-  ektIOXLS ted.•thrd.gh•e. • 2 4itich • • 

diameter outlet with a velocity of 500 rpm throUgh. the 'filtar • 

and. .1600 rptli through the oizt'let:• 	 of the exha.U.St ' • , 
_::•11e'4" j:3 the sum of all of the dLcy bcz. f.1.0w.5 Z•• 5 ir,,.che2 of 

Le:.• static pressure. 

C , 	Velocity iloods 

basic design criteria for velOCitY hood desigpfor 

is opezation •are •as .  fo2.rs: 

1. Hood Openings. All hood. openings are kept to 

f ^ ...natensurate with the. operation requirements of th-. 

.v:nclosures doors are provided to c....oss the. 

I. 

4 
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2. Air Requirements. The minimum velocity maintained across • 

thc fA04 of any od- 1.4 .:1 0 rpr4,. In 'ecvtain.epevationt vhcre - 

large amotults o oxrtaalinants are generated/  the •minimum 	• 

4 
	velocity will be maintained.at, 40o .fpni.• The • flow rate dgaied. 

for. each enclosure-is such that•'.the•:•minimura desired'veloc:Lty 

will be .maintained••even. if all hoed opec.inge are ,epen 	• 

taneously.. 
' 

Air 	 •exhatiste& fi,dm, veiocitY 

passed tbroug.  h an..abeolute ty& filter (99.9%, .effit.::.ent•.(,;:'• 

. 	• to p.3. vat:iron' paretic:le -size.) before being diar...halzed.` 

v)ROTECTION 

.he -system of confinement and containment 

,e-2,:•.!.e.a.:..ent control of airborne contamirP-nts, it. ratht: be 	 . 

contaMinatioh is ..gusp'ected 

a WOrh aa. -I-.Then this s ituati•on exists.; 

,..`• be takei . to protect the workers in the area watil 

desired ;;onte.ilarnent 	:.;;;.1,1n achieved. Trio types •of 

idua.respiratory protection have been provided. 
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A. 	Half I'vlask Respirator • • 

Each yOrker will be provided, when 'necesearyl,because: of. 	• 	• .. 

suspected. air=borne•cont.aminationi with a Willson.•respiratar„ '- 

Model. 809, • equipped with:Moder R520.2ilters.... 'Thia..-filter • • 

is designed. .for effective 'filtration of toxic - aerasols• atcl 

for extremeLy• fine particles., -effective1y'.  filtering.: the 

finest smokes as' veil as'highly toxic •particle.s inalud.ing 

radioactive dusts and beirylliutz'p.arbiculates. 	• 

A 20!;.; penetrati61i as t;.-.)• be' aSs12ned ▪ 	aalY hf.iac.•••• 

(Handbook for. Radiation, MonitOring.; . Lk-1835).1 	 : 

is unlikely and undesirable •fOr in.ividul to,  waar 

reF.•pf_rators for more than 50% of any working 4e7, the 

u-f.,:;•or limit of air borne contamination, for which the half 

n.c17-k *will be work is 10 tiMea the 

• Self Contained 3reathin€4 1Appa.tatus 

ott 	Model. 60.0041.'et.')  is Provid.ed.fó' ernrgeny-" 

zse where : worker •might. be  exposed to en envirozYmentallj.','•• 

concentration -exceeding 10 times the MPC.8.. %%le breathing 

'apparatus is approved for a. period. of 30 mitutes of heavy 

.:.x.e:rtions, • It has the feature .ot ma • Thins a light 

;,-,)ositive pressure 	the fe.cepiece, 	 aLy 

etratiOn of ..the contaminated atmosphere into the 	• 

piece due to -Door. fit, leaks, etc.. 



IV. 	AIR SAMPLING 

Erbeees Area Sampling / 

- . 	 A •ecanprehensive %program Of air samplin,g :will' 	doriductea 

on a routine basis to :trovidei ,day by day eValuatiOnof ,'• • 

normal. plant -operations. Speo•lal -samples .14.11, be taken to:. 

• 4: 
	 evaluate new or modified operations, maintenance work, or 

unusual conditions... 

To as;c a45eçuate saamlf.ng  of the 'general.  air, A ..riumber 
• . . 	 . 	. of, portable. ar purns .dem'abile of. tontinuoua operation 

are prov:Lded...: Each 'of these pumps •Will.be • atrategiOtAlly 

located to provide coverage: of &1 operatiOns...'anl'iareas. 

Tee prmos operate continuously faring working .hours 

a :Mow rate • of 2 cfra, the normal. inspiration rate of a 

at work. 

The type of pump used; for tortable samplers • will be simiaar• 

'to 	he Cast 'Model 0740 'o...;...,:ip:"Gi.raffe• Sampler!' . 
S. 

, • 4 
.To collect breathing zone samples reciuired by: the: 'Atomic 

, Energy Coirmission recomendations, two types of samplizig.  

equipment are availabl.e. The portable Gast ea-mple. pumps 

- can be located in the proper location :with.  resect to the 

operation, air currents, and 'personnel. • To - savaple... 
.; 

opea•ations of a shOrt duration, .the High Volume air 

sampler of the type raanufactured by tile 'Gelman Inttrument 

rTh 	 Zorooraticz,....; 	tne Staplex '1,4anufacturing Company will be 
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• Air sal-a-pies ottained:•*ith thct portable •Purips are: collectzld. •on 

an ashless fi4.ter .paper of a 2.•••:13aCil diameter. what:Lan.  

a tYPical. rape o' this type.! The flow rate • will be mecsur ,._:11 ••• 

control.ling the preissure drop across the•fitter paper,• using 

I/Inn-eke:Lie vacuum' gagc..as.th indicating 'instruzent. 	*;• 

'ate our-vea have been cieter4ined 	type •of payer 

.4 	a.1 e holder, equating' flow rate to z.-.1..essuce droy,:•• Fr: 

‘4.04 
	 VZsi: "a ']. be rez ;Dated --sy a gas cock to k;fce. 

.4$1:'•• 	.1"..uat• 

Air being discharged TrOm 	 is sampleii'contlwc.o.usi:T 

bery:Lito 	:E.s.•;:tr:;ent. Buse 

Attsck. effisacnts 	lei held. c. the • 
• 

'cierc1ed -- -0:2:-Onruental 	 of 0.01 ucli43  for b 

•for 	 thuri:.:12 

. 	te 	:,:a-ocessed in the building the envir-:,  

x 	i1 /era- for Lii.:•osk -  a " .a 

-...r 	passee. through process equirzient 

flUE;t 	3$ 	 - 	absolute type filters before lt.avi-.1g the 

co.i.trolled by exhatia,: .; 

L 	 :1311 Oysters.. 

:.:'..ecting of -1-v."-ziculatet, 	pitm 

te is 	.:.ato the e:dia•ast .air duct drawing afr ai 

-rate 	 condatiors at the • 
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C. 	Out-Plant.. Air .Sampling• 

Off site air samples will be collected- by means 'of • two • 	, 

• '. 1rnree permanently- 'installed. air' sampling .its.tiona. 

will collect. air continuously on..a weekly •basia.; 	• 

Gelman...Nuclear:Air •'..SaMpler •wfal .  be  used to', collect-;theSe-

samples,.. The saa;aples. will•be collected at a flow rate • ot 

1 cfm. 

• • 
sames-!of aishorter duratiOnwill bti.collected -*• 

.at various locationS, 'around. the' ;-Li.I43.4t enzsztr<Ons.... -  s• 'These .; • -4. - 

samples will be teicen.• at frequent inteineals. *Pr:1oz, 	. 914-it ••• .• • • ‘: 

,• start-up and on :continuing .basis Of 3-.14 samples ..a, week 	• 
• 

plant start-LID. 
gh.rTh 

7,..fc.e• location of 'the -three permanent sampling sts:ons is 

in •;.;:ce't vicinity of the,sua,-..ees. marked-Al.. B.,. and •.1.1 On the •••7 

accOmpanyin5 dia.gram.„. The *um grid doordinatee•of 'thee • 

4tatic.....s are: 

' 

	

	 8092 0095. 100 2r,..>tera, southeast of plant. 

- B. 8135 0100. 500 meters east of plant. 

C. 	2O 0165. 1600 meters east-northeast of plant. 

, 

	

	.stations will be supplertented by a pen:anent .sartisling 

station operated by the Dow Chemical Company. This 

station is' located. -at coordinates 8023 0158; approximately.' 

850 meters northwest of the plant. 

In .the event that the maximum- average neighborhood. 

oncentration at the ground during any calendar Lonth, 	„ 

10 ::-0) 

rTh 

•*. 
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rTh 

as deterrninea on a•Oonthly 	exCeeds .0.01 Ihicrograms • 

per *Alb ic metai, 'out • slow; , not: exCea.-41.-0.03 'ud,413,' 'the :133.ant 

1;111 inforro.the AEC.of4,pecifie'lprocedure.s• which vial- be ....alder,-

taken.. to rectace the air56rne*Coneenr:ration. - In the "event --;;.--st 

concenta.-at:: on exceecls 0.05 us,ii43„ opera uions. will be inuedie.telr 

(Th 

,&nect the neces::03,-7. corrections .matie to. reclace the.. avekage 

concentration to .belov.r.-0..01.tzsili3.-• •• In any event, 4or.centrationo ./ . . 
. QlOve: .CI 	be• :,....q1c.it1ea to exis:1" for net' mor.e • tl.an'. c:- - • - . 	. 

7  6.  0 ..d.rtg perj,.-  unless •:6-ipecf..:±icalai[aUthCird.zetil. by -tin •Cozh:issio-vi • 

• Buch:authorizatiati•Arla.1 befoxthoomipi,r. only ;ir 'stela,  are "be _ 

taker, Ithich .are:eheoted. to.  result in a: Satisfacitorky 

t: :at 

of •urerivy., 	the grat—ind'earet!.ii, any oalender,raz.):.0.th;, 	— 

	

011.3monthiy 	.exceeda. 	utAt13,. 

t ;thorium siS. 	 .the .rizant.! 	• 

f 	pr 	 ta.17.en to 

borne 	 li'arther actions k:17-1 be at • tb.e 

of the 

AERF",_414PLING 

inage systerg; whicil .might be affected by our ope:.-atd.ons. 

J. 	This is a email.. stream -*which flows out • 0-1 Go.alen • • 

Gets  cAnyon to 	•_ 	,,st of the -,ciant:site.. ,It 



(Th 

L 

• is jOined at a-distance.  of approximately 1200-.metais north *i • 

west :of*the plant site by - 

Cressman.,..s.,  Gulch*, a. sivall .interMittent.  stre.am. After 

confluence; the ;;:trear,,.-.floters ithin 50 meters of th:e: 

site and. drains into — 

• ; 

• 

Clear Creek,  This is a large. stream' flOwing frbni C3A41,i4. • 

Creek. Canyon throl.kg.3.-. Co:I:deli in :a northeasterly directiall; 

"Churcal Di,t6h..  • 114.1a...a.n 	'Canal 	origitates 

at Clear Creek west of' Golden 	flOws Open to the 'edge 

of' the plant site It. then- go ei underground arOund•the 

edge of the plant Site aad cone,..inues around. North. Ta 

2,1::.7.:.ritair. to. the. northwest. 	 • 

Vaper Samples wil e collected, at 1-,..dints:'2000 and IK:JO meters ,  

,v0ove• and. below-the plant site 'and. at. -the -,21ant site, A. • 

• 
	reo4nt will be. establt si.ed at :the- ;confidence. Of' tt*ucker 

• 

• 	smrl•Clear 1.1reek. 

points will 'be sampled weekly for.  'four weeks to establish 

14.grcund levels before plant start-up. After operations 

•.._ -rience, samples will be collected from each of 'the established 

:! oints mont., 	on -a:schediile which -revires each 

•• 	L.,?*::,tera to be 'samt:led weekly •unless in-plant conditSons. 

1C ;?eb 61 
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All water samples will .be•••analyzed -SPec.trographiCal.ly-'for'• 

beryllium. • A. tributylphoS'ohate extradtiOn 	be performed; 

and. the sampl.es  •then-,counted. :for. alpha actil.d.ty.'in 

alpha.  counter; ••The..geographia location •.of the a,artiple •loCations • 

s -•sh.oWn óX. the.,  .accompariting .diagram. 

CONTAMINATION' COliTROL 

A. 	Protective Clothing 	t 

2Fretecti• kri!'clothrg will be. provided. for 'ea' per sbnnelp:' 

actively proces:sing-be•ryl  -muu and/or uranium.: " .The. • 

.normal protective-cloth4rg ,for.,a11-prraCIPtion •personnel' 

the processing end "grinding •phases.  

our garment, (coveralls or -dress), socks„ as-:safety • 

shces. .The .garments and. socks .will be changed daily, • 

Personnel working' in•thee, InspectiOny Laboratories ,an& 

services, will be provided Smocks. or laboratory costa, 

socks, 3 safety. shoes. The.  sMOCks: will be changed 

on a was:.•3.6- basis, - the c.:..cks dilr. ViSi.tOr 	c tiae are 

proc.;d. smocks and 'shoe covers. 

Sete facilities ace provided in the clothing change 

area for street clothing and -work clothing. These • 

failities are physically separated to prevent the • 

-oossible spread of contamination to street 4':-.:(.•:;r4 

the work clothing. 'Used protective clothing will. not be 

allowed. beyond. the portion of the locker room provided. for 

changing protective clothing. 

r 
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Protective'. clothing. will-  beShilla.'ied::to.• a coMmercial. 

.latuidry aerviCe; eqUipPed: and. appromed: fo:r :latindering- •contam- 

inatect:clOthing'; 	• : • 

„ 

. • 

B. 	Personnel- Decontamination:.• 

• Showers - will be required. of .certain personnel working l in the.. 

processing. and. grinding Dpere.tions . on..a. daily. basis. • PC..'Z'S 

in the ..1.bors.to.r.ies J.  Inapeietion 'and Services wilaibè.. provided . . 

...- .10-trezs 	 bais.. .• 

.Washing; cf the hands...and face •is.. the zliamttna-  clean tri.1 .0,11o•weti 

. 	before 1W•lch :and breaks,- 	 ' 

decontamination will be carried out. -I:m(1er tl2e direction. 

.Health Physicist or the: Health Pilysics:.:Techni"cia.,... in the 

Decontamination agents- such. as detergenta,..scrub• 

ad leticai agents will be 'located at the 

hoOded..-enclob two 	1:4-1.Iontamination;sink..is.. pr.ovid.‘14 	• 

...3;t:tr-riaI. and 	iit & 	 inLea e..t:4.̀ physical 

decontamination supplies. are ,s.vailable at. this ..loCation. kiealth 

Physics will deterthine 'amounts and ,locations . of. contarsinatiOn 
N. • 

and. monitor decOntamination... operations e. 

O . 	contamine,tIon .31in/eye 

;Routine smeaa':.-Surveys are made- in the -pzacess :and adminiutraiire •: 

ar.eas to determine uranium and. beryllium, contamination. • 
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Whenever...contam.ination levels are -found •which exceed.;.-the:-

working limits, .decoritaminati on.. will' be'. effected •- imte.d- • . 

lately. 

Area 'decontamination. will be%accomplished:.-by vacinthing, • 

.4 	 mopping, •and/or Wet -•scrubbing-:with .s.`- power scrubber, . 

followed, with a pickup of . the .water by an industrial 

vacuum..cleaner.equipped- withan absolUte type filter .on.. 
I. tie 

• air di scharge 	. 

AMC t 	 Surveys Igi.11:be-. .made on ell  ..outG(.; -1..ng materials. and. 

•Ck° 	 • merit to assure that no - contstmiriation...leaves the pr.ocess 

-:( 
Per:.-2:od.ic alpha surveys of equipment and areas are made.. 

iiherever enriched. 	..uraniurn:. is, in .the process. these .•slarveys 

WILL indicate equipment •leakage and failure.. 

-Workint ..111mitS • 

Alpha Activity 

The maxim= levels for alpha contamination on materials 

.leaving the control of the process area or .n. the 

adpirrL,trative areas of the'building 

?- 2 50 d/m/rt. removable by smearing - 

250. c/m direct as measured at 2 Pi geometry. 

The maximum levels for alph,. continat..f_on ithin. , 

the process area are: 

250 d/m/f 4:2  removable 'by smearing 

500 clm direct as measured. at 2 Pi geometry. 
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2. :Bewyllium Contamination . 

The maximum: .permissible levels tor:surface:. contaminati On' 

removable- by smearing are:. 

, Floors • and walls • 	.C . Q2. u sg / cm2. 

- 
	 unenclos ed. eaul-:::x.ent .. 	0.01 	• 

The 	v4.3.11..es are being used for the 	iinui 

for. airborne contouination: • 

zleter. 

continucus e:x.poz-are 	 - 

concentration of. 25. micrOG,.:.-e 	.. • 

eu-)ic 	uny 

no mattar .ho'd .aho:vt. 

are bo.a:zd 011 the .1"..tOarls-.. Eer 

Corniaission recomeneatlior_z ., 

F.Ygienic Gaide series cf 

:11L;,3triairGim4. Ass ocit,t:. on. 

Urezium! 	10-1O  microouri es er hL.1 

Thcrium: 	- 	 . 

• • • 	• 	• St. 
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E. 	Analytical :Methods 	.• 

All .a.lpha.d.etermin.ations on. air. samples.f:a.nd• smear samples... 

will be made 	scintillation •type. alpha.cOunter,.. 	- 

• instrument : 	the. Eberline • instrument .Corporation•Nodel.: • 

sc- 1•Thi.s•.instrilmerat...:operate:s'at 'a bac4roured 

approximately :0.1 clm with a geometry of. 40°A... 

General air samples will be counted once. if more than the* 

.1•20a  is indicated -on the •:.lamplei. the sample Will be • • 
• 

counted a: second. 'time. a irtnimum.• of four hours: later' 1Coval,1,s 

formula i.s then applied to..the two. counts to 'give the 3..ong... • •• • 

lived activity-  after correction '.or. short lived acziv • -• 

the liedon-ThorOn decay products. 

Spe dial. air. samples: and.. d-uct samples' .will be: counted 1-/Wit:e 	' 

and. the Kova.1'..determi•oation -,•for long-••liVed act-IN-1V 

Beryllium. analysis.' of 'air .:samples and. smear samples 

perff.-amed. using an enf. 3sion spectrograph: St..27,--:.1,••• 

preparation proced.ures 	involve-. the :Slaw-- 

Car-ier 	develo-k 	y the Dow Chemical Ccg••• 	for 

the deterr.:,.....ation of 	 in aI filter .sar,plas.. 

F. 	Contsae:••.(1. Waste 

Licui .••••• ...:e will be • collectec1 in four drainage systems: 

considerations of tne se. systems. are. discussed • 

r'N 
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41.11 liquid..draixs which originate 'in- areas where there is no.• 

.thf contamination drain directly to the doMettic • 

sewer. Those drains originate in theadministrative and office -- 

areas. 
tO. • 

4 • Li.Tquid drad.ns which -originate :in the process area .here there 

" 	it a possibility but a 1QT probability 'of .contaminatioa,. 

'collected In. 1000 gallon helding taiiks :vhere It c4.12, 	..s.a...apled. 

	

tIte. sasaiics ine..leette 1.-Are1:3'bei.bur 1.0 p.nm'far beryl....1.ium• and, 	• 

-..-doidm3  for' u1ani-L147:  • or u.rarrliza-thioriumtux, •the 

will be released to the cloiser,tio tevez  
•• 

ea Le 3..evelo abo-ve. 'this, tz.le• 

44_ 

rTh 

5.12:c 10 167.re"g: Ita.8-4e treatment 'faca,.iity 

k".._roaatation and filtratdcn... The decontaMinated liquid 1v-113. Jin 

be. samoleti' to •assure 1eve.j.s below the, abOVe •stated. letfels 4 
beir releaoed o the.. domestic sewer. system.; 	 .s1.1 

•• 	wasste. hLch origi•ra.tes in areas* 	 • •
. 	• filt;rate drains, etc. where 'there- is. a nigh p.rob.;:.L.... 

.30t co:atm:Ink:ion .abeve the allowable levels SW' sewer discb.e.rge, 

vill be collected. in 1000 .eallIon 	 .•Liquiet:in these 

ta.:nizz „will be •decontamir.ated.in  our :Olin .low level liquid -1,ratte 

treatment facility. D3Contpzi.hateel liquids .N.4.13.. be .sa1ed to 

assze conte.mination levels below those indicate::: above before 

to .the don.estic sever.  

Liquids -.Thich Originate .i.fLerc 	 iched. uranium scautions are 

1;z-coasted il. be collected in critically safe vosze"...s 

t.iti..'.te-,:ecove: 
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Sdlid waste on 	-in; the.:ptotess -area :which cionta.ins 

" 
	 nen-Tecoverable e.ilountt ▪ b,•,ryllitim;  uranium'anclior thoritra• ' • 

1,111. be • collected .•in .closed containers...lined wit:- -plast:Lc.  :has. 

This: will be •primarily •••Such mate-ria.ls as.  paper, 'wiping rage,. 

etc. • The bass,- after being soaledf, ill be paclicd. in Metal 

drums•:or ultimate c3.isposal. in accordance with ;instructions 

from the AEC.- 

l; 	 azaounts 	 ur.  

:will .Le collected 	covered:, ànitLeally safe ddr.ts,inem 

shipment. to recovery priDce.silag• areas. • 

•-.13 and 

or eating . will be 	in any arec...-,./..heee 

etsDS:VV.:7 	ic • 	uw o 	 CI' 

in any fin' 	Specially designated areas are. set sô.e 

SZOki.1.113 • areas... The _portion of the locker: roc.n.as  v.iere peotec.ve • 

. ••." 	Is al.LaWed icdesicy..-.tated.. as•*a r;moking 	 • 

are .available .in this .-area. zad.all, nersonnel art 

to - wash their bands prior tO smoking in this area. 

VII. 	BADIATION DWILL2RY 

▪ Baes 

z:rettest ::-adiation hazard from enriched uraniom 	 in, 

• event df an at-aidentc,:4 nuclear excursion. It is 

4 hOv 
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• 

imuo s sib le.  to :predict what personnel: might' be ••••involved • it • 

such an incident,: • Therefore, .all perionnel in the. proceSs.,  • 

area.  are :required to wear 	badges COntaining .both lw.• 

,level l and. ..high. level. beta-gairma: sensitive. :film. '• • 

milar film badges will be provided.. for all visiting 

•4••• 	personnel. not normally assigned to- the area. 
• 

A comzercial fiami 	e.::Supplier .wIlI,ftirniskt .the 	ri ••••• 	,) 

.bati& a ai-vi ••••.‘...f.oidesairk.2;.;,• :111,ra: firm. 	 .set 
41* 	o -perManent. records. .bn all iexposlirea.. :•• This- 	in..  • • .•:.• 

addition to the ..rec,2..da maintained by'.~..,he ReEll.th  Jzis 

The sensitivity•I.E...-nga 	z'art, fu-s-ni.:•:-4ed 'is 

••• . 	_mrem to 550,000 mzem. 

complisjice with the AEC..re.c,.. wirements. 4.,2.1..tioe • .. 

. • . last-teed by ahutting- down..ariy oparatend..remov-ing the' 

operator frmar..farther'-eitsosureli,t,.:'any :!:nd.i.rid.u.al.recetves 

mo.re 

3 Bera penetrating exposure. in •a'.13- Week 	 . 	 • 

6. Rem skin -dose in. a 4.3 week period,. or • 

2,5 Rem penetrating dose in. a. year's period, or 

30 Rem skin dose in a year a period,.. or.. 

An accumulation 1oh xceeds an average of 5: Rep'. 

dose for each year of age past the .age of.' 

18. 

le Fab 61 
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It is not. expected•that any operation' perforined'-in.; 

conjunction with -thl:S -project w1iie4 rahliationlexpOseare.:- . 
which 45.11 even 'approach these levels. 	cperience n- 

similar operations at.  other installations. has shOwr Very.' - 

little radiation problem. 

B. 	Gamma Alarms and. Tiareshold Detectors 

A gamma alarm. :system .is provided with five: detecting • 

.etbh, 	 .:lodated O iailywiths 
. 	, 

respect, to 	a critidality,.: 	• 	" 

.proeessi:og area 	tava,tetebtors, 

area one;  the. turner:be area one, *and' the:  stOrage 

	

central follow. meter panel with -individlial 	 .3 

each detector 	.col:111ed with a -master 

follotr meter4. In. the event.  '..that --the radi ail. On at •y. 

detector reaches. the.  level -set;on• the•.alarm Pienel - arer,  

alarm. l:c;r an& distinbti.ve au.a..f...ble• alarm: 40-1.11.bei- tz.•kft:2...ezk.,5ed 

at 1,.te 	tecor.'''.1c.:.11-...7471.11•be the t-ignal to 

the are..ft to. evacuate -as rapidly as possible. 	t'o.e 

same. time;  an alarm wiU sound • at .the'tolloW me 

.7 	'4 panel :is located in the foyer near ..the 

z. neat'.. alows reent47. personnel 	. 

levels fa) the process area. without halting .to 

a. 

the ala::.ra levels set at each detector :c./111 1:6 

10 Feb 
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Special flans "oacizes. with 	 -film, LTA • neutron 	and 

.threshold ..detectol-s of •indium.; 	 and cadmium covered:: 

be placed aarowid •the. process area-. These. area.  motiitOr- 

ng 	

.• 
• • 	• 	 . 

	.1 i 	• film badzes.  will 	,.:Lna'.'011:tation•about zadist;ion 

a:2.d kctra. ; • 

\ 111 	VIEDICks  • PROGRAM 

	

i iintions, 	• • 
, 

",!:....0.9,:.-e-el)13.1•0;0•mAnt• ph,li.s4;cal.' eza..-̀.....r.:ati.:....sn.  f...s reclui-Pecl .t4.  * : A :1,..1 ... ''..., :D.! CcrC.  2 .. . 

..; 	 vor.l.zinsz on ."141iE1 prcrjecit.• This. 1.'32c.ac$ ....special .- enr,212asi.11' ''zfin -.1.)reV1OUS.  ..• 	• 	• 	. 

e 	 :txark. history, . complete blood .and: ur...ilie 	v.a.-A..ys.is , chest' .1c.-:•:- , 
.!, 

capacity, and 'hist:dry cr. .1u-mg, ..,..i,f..-ney„ or bcne tr.:-..... i...:„.. 
, r -\• 	 t 

r.-.eo..suz.'ements of ••.i.eirrlri-; ank vital capacit';•r 

A s 	-annual pky-s Leal. enumination with a.,  chest X-ray ;all 
. „ 

auired, of 'all personr.:el act.f.sely processine Dlatez:1.6.71i. 

..te requiref, . of .s..1.-Ceririsory and ad'a4strativo- 1.. 

.:..cliztertance pe.rs on.ne .; 	'c,-...rapletc • Phzis i cal. ...II. 	e 

upon 	 'era 

ats of upper 	 izrf.tation. 	i&tat1y . 

-• 	1 :. 	physician for ez.:•:....-anation. 

... 	ctees area will b.e • 	and 

	

- 	•• 	 . A trained First .Aid. 

C'N 



22 • 

A physic ia with. á security:clearance:is .a-iailable Son calf1,- • 

to treat injured persons,. 	wounds will.  not be allowed 

in•the Process area.. 

Urina4ais 

*‘ 	An initial urine-sample will.be  requested of all- eriplOyees. • 

Periodic. urine • samples. .will be...collected. 'from...all:pers'onne•  

associated with, this.project. ..*Thete-sample s are 6"Libmit-ted 

. to a commer.C:i.al biaasse.F:i.laboatory for 	 • ••• 

1;2)-  the ether...extra.04.,:ion'. s.2:131-1a. P.Oup.ti 	thd., 

Spec-ial sales • may be 3,..equiredNitheri.  expore of. an  • •. 

inf;iYidual is suspected.. • 

STP,TIMS 

Process stations are diScus.  sad. in.detai1 ot pages 22 cluldugh 33 

the classif.ied "Copies of 

Rev. 3 Apr 61 
(Th 
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These pages 4.re 	IA QPC-69. This document' is lu-zelassified 

without the inclugion of these 'pages. 

• 

3 
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X. 	RECORDS 

A. 	'Operating.  Pe raonnel' .111kDOS-Laqs 

'A.  coMplet.e. set -of ro,....c.:rds 1,:111 be Maintained dovering• all 

phases of 'ootentia".1.. _expore •tO th Tol7kers • *711.thin tie 

plant. 'Records wi.1 cover: 

Routine air contami.  natiOn levels 'within the plant. 

2. 	Air contaminatibr.. leveIs as *a,  result of s3ecia:4- 

_ operations', spills;- eto 

3, 	C,ontaninated aazieti..n.ts 	indidentS Valch Lhi ce.Use 

personnel exposure. 
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4„ 	Urinalysis rer.:altS. 

7, 	Film Badge readings, 

6. 	Periodic Phyz,cal el:avi1nations, 

3- 	Environmental ' B5cpostres.  

RecorAs 	.kept. • on all.. e.valuati 	:Which • nsight • 

have some effect on the plant envprons and nearby resizierits: 

1. Off-site a-tr. samples.. 

2. Samples of effluent plant air. 

3. Sample st  ot effluent. plant wastes. 
• 

4. 'Water and s.oil samples off-site. . 

ai'Zi.: SHIP- PING AND PACKING 

.Proc,:;s•zbaterials to be shied will be Pe.ckaged. to -te;n::-'-:4727.. 

K.11:: 	regulatior.s co-:re:rang shn.pping of 

Aaterial , Shipping-  Containers w11.1 be checked for' 1. • 

eortaminatibni before 'shipping: Decontamir.ation 

are available-to assureporipIete ..r!emoval,.of. contamination. 

PERSONNEL TRAINING PROGRAM 

All employees entering the project will be revired 

in a training -program related to Hea.lth: and Safety. The teetingas. 

1,-111 be of the conference type.,itl direct• 'employee 

.he Ini.tial -P:.).a.se of the proel.-am will be •:-...meeting tc -present 

?p l.) 
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0.• 

• 

all.:of. the.pLasea of the Health and Safety:prOgran as outlined 

Contacti be.followed:up by farther 

periodic meetings tc•rev: 	phases indiVidually and to. 

-yest the employees on1:1::,.uf.f 	'ledge cf the program.. Teriodic- 

practice evacuations 	be 	 to 	that that amployeea: 

Tecognit:e.alarMs :id know :::-..cvation.routes.and"Pr.JcaureS. 
V 	: • 

	

Zi.xcessful completio% of the.trainingprogramv 	will 

approximatelY,8*hours:pe4.  employee,..eaoh particivating . . 

w!i1 be given .1tto recognition 	his4articiPati.sn 

4 
' and. qualification. 

;• 

TheffolIowing cutlinewill be used as a.gulde in Preparing the 

tzaLiing progrem. . The Health Phyiicist fOr the projz-ct -at: 

conthict e program. 

-In7:rnalprOblem of toxic and radioactive katerls. 

:Methods of entry to. the bodY.are.bY: 

A. Inhalation. Preventative measures include: 	, 

4 	1. Confinement 

a. Glove Sox 

T. Velocity Nood 

B. Ingestion 

• .1. 	No smoking rule. 

No fccd'or edtbl 	process axes...—. 

injuries 

.(3.:•fs v)1'. 	%..f.lat injuries, 

2. 	All 	mltst be reporte.,.(1. 

10 1,e-,.) L. 
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- 

External problem of 'radioactive material, 

; 
	 Pam.  Badges: 

1. _Description 6f metcd 

2. Reason for need 

„ 

''. 4 0 • ,
i. 

Criticality Alarms 	, 

1. Ptrpose..apd fun:et:Ion 

2. Location of alarms 

3. Visual,and 'audible 	1gnaLs.- 
4, --E1.-acuatc!.,,rt proaechires.?and routes. 

• 

ged4cal Progrmw - 

A. Pre-employment physical examination- . 

Periodic re-exalfanation 

•• Vrilialysis program 

-v. 1:.1 a Activity 

A, Characteristics 

.Zett2titm. - 

s EasiS for 14P0 levels 

A, 	Maximum 'level for continuous exposur,71 without 

B. Exceeding 10:0 for short pa.riods is undeEirie, 

not inmediately ‘:$ngerous, 

Safety T..-."ogram 

▪ Caapany policies 

CaiRplatLon*laivs 

C. 	Importance of recc,7ting all injuries 

r 
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Deinit;ton of .  responsf.b:Llity 

A*  	.1ganik;ei116nt. Si. 	 to yrov:4Ja 

Health 	r•:•- 	to a.ssu..r?. tt 

are salct., 

Tndivi5..nal 7 !z' 	 vf7;21. 

VERC:.,21kr.t CPI/BEALL 

equiloped: .ana.•tpaiiked. maitItoriig:1;eara c.parekt2.43 ur.de:t" 

the Radiol.ogica;. Assistance :Ian •,ts,  available. to ..pro dde.• 

coverage in. case of: 

at the Rocky Kats Plant 	the r.TSAn• 

c12. 



; 
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APPENDIX B - GENERAL 

General - 

This portion of the license is for the purpose of handling, processing, and 

storing uranium (enriched in U-235) compounds and solutions. Uranium metal, 

UF6, uranium (enriched in U-233) compounds, and Plutonium metal and compounds 

are not considered in this license application. 

Nuclear safety is concerned with the protection of Coors Porcelain Company 

personnel, plant facilities, and the surrounding communities from the hazards 

of radiation and contamination associated with a criticality accident. 

Maximum effort is directed toward the prevention of criticality accidents, 

however, an accident is possible, and the protection includes a plan for 

handling this type of accident. 

Nuclear safety is the responsibility of the Division Manager. The Division 

Manager in turn vests each of his supervisors with the nuclear safety respons-

ibility for the actions of his subordinate supervisors and reporting personnel. 

The Nuclear Safety group, which is a part of the Health and Safety Group, is 

an advisory staff to the Manager and his line supervisors. The Nuclear 

Safety group consists of a Nuclear Physicist and Nuclear Safety Inspectors. 

The inspectors monitor U-235 handling, processing, and storage areas to 

assure nuclear safety. The Nuclear Physicist directs the nuclear safety 
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program and has the authority to stop any operation which may create a 

nuclear safety hazard. 

The basic operating principle of nuclear safety is that an isolated unit 

of special nuclear material containing not more than 350g of U-235 of 95% 

enrichment is safe under any condition which might exist in a development 

or production facility. Under well controlled conditions this basic unit 

of material can be increased. Factors which must be considered when the 

mass of the unit is increased are U-235 enrichment, size, shape, density, 

dilution, moderation, reflection, and nuclear poisons. 

Administrative control over the unit will be in effect at all times. 

Administrative control will be supplemented by geometry control and/or 

moderation control whenever the processing, handling, or storage of U-235 

lends itself to this type of control. 

If criteria for nuclear safety other than that in proposed 10 CFR Fart 70 is 

used, a sefety factor greater than two will generally be used. New criteria;  

if used, will come from critical mass experiments. Critical mass calculations 

will be used only as back-up criteria, not as fundamental criteria. 

The facility contains a 29-foot by 160-foot production area, a 60-foot by 

160-foot production and service area on the ground floor, and a 60-foot by 
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160-foot second floor for the laboratory and service areas. At the back end 

of the building is a 20-foot by 89-foot depressed area. A tunnel runs under 

the floor of the production area into the depressed area. 

The tunnel and depressed area are below grade and could be flooded. The 

likelihood of flooding from external sources of water is very low as the 

depressed area walls project a minimum of one foot above grade. The rest 

of the facility is above grade where flooding is not credible. Any water 

in the building above grade would flow into the depressed area or out of 

the building. 

All process low level waste (4:20 ug u/g liquid) liquids are collected in 

holding tanks in the depressed area. The waste liquids are disposed 

according to Health Physics procedures in Appendix A. 

All solutions containing recoverable amounts of U-235 C>20 ug u/g liquid) 

are collected in 4-inch diameter bottles in the tunnel. The bottles are 

spaced more than twelve inches apart in a line array to allow for flooding. 

Grinding sludge containing U-235 is filtered and stored in the depressed 

area. Unit batches of U-235 sludge are stored with 12-inches minimum 

separation to allow for flooding. 

This is the extent of processing below grade where flooding is possible. 

1/20/64 	 B-3 



10 CFR 70.25 - Nuclear Safety 

The possibility of criticality exists at most process steps with 

the exception of certain pieces of equipment described in Part I 

of this appendix. However, the probability of criticality is quite 

low because of the combination of several factors. These factors 

include the safety factors in the nuclear safety criteria of The 

Nuclear Safety Guide, TID-7016, Rev.1, and proposed 10 CFR 70, 

the process control resulting from close supervision, and the 

continual monitoring by members of the Health and Safety Group. 

(a.2) The equipment not described in Parts I, II, and III of Appendix B 

depend on unit mass control to assure nuclear safety at each process 

step. The equipment described in Parts I, II, and III of Appendix B 

depend primarily on geometry control for nuclear safety. Other 

equipment in Parts I, II, and III (storage racks, shipping contain-

ers, etc.) depend on a combination of unit mass and geometry control., 

Because the U-235 isotopic enrichment can vary for different 

production contracts, the unit mass and geometry controls have 

been established for three enrichment ranges. Table I lists the 

controls and nuclear safety limits for the three enrichment ranges 

for 411.'235 compound or solution. 
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10 aFR 70.25 - Nuclear Safety 

Table I 

Control 0.70 to 5% 
U-235 

5.01 to 20% 
u-235 

20.01 to 95% 
TJ-235 

U-235 Unit Mass, g 770 420 350 

Diameter of Infinite 
Cylinder, in. 10 6 5 

Thickness of Infinite 
Slab, in. 4.8 2.4 1.5 

Volume, liters 25.4 10.2 4.8 

Hereafter, a unit will refer to the discrete aggregation of U-235 

allowed in a container or piece of equipment which, depends on mass 

control for nuclear safety. This quantity as listed in Table I 

has three different values for the three isotopic enrichment ranges. 

The controls listed in Table I can be adjusted upward when add-

itional controls of degree of moderation, fixed neutron poisons, 

minimal reflection, or effective density can be applied. 

When beryllium compounds are used, the unit mass will be limited 

to leas than 300g of U-235. The other controls in Table I will 

remain unchanged. Heavy water and graphite are not considered in 

this application. 
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10 CFR 70.25 - Nuclear Safety 

Administrative control which consists of established and approved 

process procedures and close supervision will be in effect at all 

times to prevent the breakdown of any nuclear safety control. 

(a.3) 	An accidental condition of criticality is highly unlikely because: 

Generally the simultaneous failure of two independent 

safeguards is required for an unsafe uranium configuration. 

The employment of safety factors mentioned in (a.1) requires 

more than one safeguard failure for criticality. 

(ii) 	Administrative Control (see a.2) includes the efforts of 

Management, Supervision, and members of the Health and 

Safety Group. Nuclear Safety Inspectors from the Health 

and Safety Group monitor all areas where special nuclear 

materials are processed, used or handled to assure nuclear 

safety. 

(b.1) 	Procedures for receiving U-235 compounds include the following: 

After the special nuclear material is received from the 

carrier, individual packages will be taken to the sampling 
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10 Wel{ 70.25 - Nuclear Safety 

area to obtain a sample for Laboratory analysis of the 

degree of moderation, chemical composition and isotopic 

content. 

(ii) The unit package will then be weighed and stored until the 

analysis results are returned from the laboratory. When 

the analysis is obtained, the net weight of special nuclear 

material in each package can be calculated. The material 

can then be transferred to storage containers and moved 

into regular storage areas or into the process area. 

(iii) The packages as received from the carrier in the receiving 

area and in the sampling area will be stored in an array 

which has safety equal to or safety greater than the safety 

of the array on the carrier vehicle. The array or arrays 

will be isolated from other arrays in accordance with 

10 an 70 (par. 57). 

The handling and storage of these packages till be done in 

accordance with written procedures approved by Nuclear 

Safety and will be monitored by member(s) of the Account-

ability Group and member(s) of the Health and Safety Group. 
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10 CFR 70.25 - RUclear Safety 

Storage limits and procedures will be in accordance with 

the next section. 

(iv) 	Wet and &alleged packages of 0-235 compounds Will be received 

in the following manner: 

Wet packages will be handled in the receiving and 

sampling areas in the same manner as described in 

(iii) above. 

Damaged pac.kages which have not suffered loss of 

contents will be handled in the manner described 

in (iii) above. Damaged packages which have 

suffered partial loss of contents will be repackaged 

in volume safe containers and be held for instructions 

from Accountability. 

Either type)or a combination of wet and dRmaged 

package, willremain with the array being received, 

but will be handled and placed so as to keep equal 

or greater safety in the array sr on the carrier. 
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10 CFR 70.25 - Nuclear Safety 

(C.2) 	Procedures for the storage of U-235. 

The total amount of material at Coors Ibrcelain Company 

will not exceed 1000 kg of U-235 at any one time. The 

actual amount of material in process will be much less 

than this; probably less than 100 kg of U-235 at any one 

time. 

A series of different sized containers will be used for 

different U-235 enrichments and for different amounts of 

diluents in a unit. The containers will be color coded 

to handle only a certain type of material. Administrative 

control will be used to assure proper container selection. 

Volume control will be effected by proper selection of a 

unit container. 

A minimum edge to edge separation of 12-inches will be 

maintained at all times between units. The interaction 

between units will be limited to comply with the solid 

angle criteria in 10 CFR fart 70.52. 
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10 CFR 70.25 - Nuclear Safety 

(ii) The containers which are currently used are: 

10# Fruit Can  

This is a 7-4nch diameter by 9-inch high metal can with a 

lid which is not water tight. It is limited in use to a 

basic unit of U-235 plus moderator or diluents with increases 

in unit mass allowed only for decreases in isotopic enrich-

ment. 

30# Fruit Can  

This is a 10-inch diameter by 12-9/16-inch high metal can 

with a lid which is not water tight. It is limited in 

use to a basic unit of U-235 plus moderator or diluents 

with increases in unit mass allowed only for decreases in 

isotopic enrichment. 

4-inch I.D. by 40-inch  Long cylinder  

This cylinder is safe for any U-235 solution concentration. 

(iii) For a description of the storage facilities see Appendix B1  

Part 1. 
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10 CFR 70.25 - Nuclear Safety 

(iv) Flooding of storage areas is not considered credible. 

However, the minimum spacing between units is 12-inches 

so that flooding would not create a more reactive 

situation. Unless water tight containers are used, the 

most effective degree of moderation is assumed for units 

in storage. 

(v) Units of U-235 will be taken to or from the storage vault 

only by vault personnel. The unit going into storage must 

be accompanied by a laboratory analysis sufficient to 

determine the U-235 weight. If the mass limit of the unit 

going into storage hAA been increased because of moderation 

control, the material must be analyzed for moderator and 

diluent content in addition to the U-235 weight analysis. 

(b .3) The general equipment layout and storage areas are shown in Coors 

Porcelain Company Drawing Nos. 44-0400-7 and 44-0400-8 in Appendix 

A. The general process is described in the General section of this 

license application. (See 70.23 para 3, page 21.) 

With few exceptions, the process is a batch type operation with the 

U-235 unit mass limit a controlling factor. Some mass limited 
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10 CFR 70.25 - Vuclear Safety 

process steps or process area need some additional explanation. 

These are: 

(a) 	U-235 solutions are introduced into a ceramic body matrix 

through a fuel tower designed to prevent "doUble-batching". 

The U-235 is measured in a safe volume container on a 

balance and then drained into the ceramic body mixer. 

However, the fuel balance cannot be operated unless the 

fuel balance drain valve is closed, the mixer is empty and 

the mixer drain valve is closed. The fuel balance can be 

filled once for each mixing operation. This prevents 

dumping two units of U-235 into a mass limited mixer. 

This fuel toyer is controlled by electrically operated 

valves which can be activated only in the proper sequence 

controlled by memory devices. This control system has 

been working for more than eighteen months. 

(b) 	The three areas of the laboratory-wet chemistry, x-ray 

emission spectrograph, and arc-sperk emission spectrograph 

areas and the development ,area in the same room with wet 

chemistry are each limited to a unit equivalent. These 
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10 CPR 70.25 - Nuclear Safety 

areas will be handling samples from many units. 

Each sample will be considered a fraction of a 

unit. The sum of the fractions will not exceed 

unity in each area. 

The description of equipment in which the hazards of 

criticality exist because more than one unit is being 

processed at one time are described in Parts I, II, and 
III. The more credible hazards and hazard controls are 

described in Fart I, Appendix B. 

(ii) Because this application is for the general purpose of 

handling U-235 for development work as well as production 

work, the only limitation on the U-235 is that the material 

will be a compound or solution, not in a metallic or 

gaseous state. 

(iii) The maximum quantity of U-235 at any one time will be limited 

to one imit of material at a piece of processing equipment 

with the following exceptions: 

Two units can be at a process table when the units 

are separated by a physical barrier at least 12-inches 

thick. 
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10 CFR 70.25 - Nuclear Safety 

More than one unit can be at a piece of processing 

equipment employing a combination of geometry and 

administrative control. (See Part I for a 

description of this equipment.) 

The total amount of U-235 at any step of the process is a 

function of the number of pieces of equipment under unit 

control or the size of the equipment under geometry control. 

(iv) Spacing of unit masses of U-235 within each process area 

mill be not less than 12-inches edge to edge except for 

equipment noted in Part I. The normal spacing is usually 

much more than 12-inches due to the spacing for aisles, 

etc., between different pieces of process equipment. 

Separation between adjacent process areas is usually limited 

only be an aisle or a cinder block wall. Bays in the 

vault are separated by 8-inch thick high density concrete 

walls. 

(v) Material from one process operation is placed in a container 

for transportation to the next process operation or to 
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10 CFR 70.25 - Nuclear Safety 

in-process 3torage until the next process station is ready 

tc, receive another unit of material. The material in a 

container is placed in a transport cart and wheeled to its 

proper destination. The cart has been designed to keep a 

minimum distance of 12-inches edge to edge separation 

between units on carts or between a unit on a cart and 

units in a storage rack. When a unit of material is carried 

up or down stairs, a portable birdcage is used. There are 

a few places where a portion of the unit is carried up or 

down stairs without a spacing device such as a cart. An 

example of this type action is the hand carrying of unit 

samples to the laboratory. 

Administrative control will be used to assure that only 

one enrichment will be in a process area at a time. 

(vi) 
	

Gamma surveys are made at least weekly on containers which 

are supposed to be free of U-2351  except for contaminating 

amounts on plastic bags, paper, etc. 

The grinding sludge is controlled by use of safe geometry 

tanks. In addition, the number of elements ground are 
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10 Gisli 70.25 — Nuclear Safety 

tabulated to limit the amount of sludge material 

accumulating in a safe tanX. 

(b.4) 	Procedures which can be utilized for material control to assure 

compliance with provisions in this license include: 

Percent Solids. This determination can be done in the 

Laboratory or in. the Ceramic Body Preparation Area. This 

type analysis yields ceramic body unit weight, and moderator 

and other combustible material weight mixed with the ceramic 

body. This determination is made by weighing, heating and • 

re-weighing on laboratory-type equipment. This analysis 

is normally done on "received" material, on units being 

mixed with binder, etc., and on scrap which is being 

recycled for reprocessing. 

(ii) 	Isotopic Rnrichment and Content. This determination is done 

in the Laboratory. An Arc-Spark Emission Spectrograph 

yields two significant figures for isotonic enrichment 

analysis results which is adequate for nuclear safety. This 

type analysis will normally be done only on "received" material. 
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10 CFR 70.25 - Nuclear Safety 

Isotopic content is determined by applying isotopic 

enrichment factor to the total uranium content which is 

determined by wet chemistry methods or by X-Ray Emission 

Spectroscopy. This analysis is done on "received" material, 

and on units during ceramic body preparation. 

(iii) Assay of Waste. Waste is defined as non-special nuclear 

material contaminated with not more than 20 ug of U-235 

per gram of non-special nuclear material. All waste 

containers in the process areas are surveyed for radiation 

at least weekly. All waste containers also are surveyed 

for radiation before leaving the building for burial ship-

ment. 

Liquid wastes are analyzed by means of a gamma scintillation 

spectrometer to determine correct means of disposal. See 

Health Physics requirements in Appendix A for disposal 

procedures. 

(b.5) 	Monitor Alarm System and Emergency Procedures 

The radiation monitor alarm system and emergency procedures are 

described in accordance with the standards set forth in 10 CYR 

70.34, Monitor Alarm System and 10 CFR 70.35, Emergency Procedures. 
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10 CFR 70.34 - NMitor Alarm System 

(a.1) The monitoring system has a preset alarm level of 10 millirems per 

hour . 

(a.2) The monitoring system has a response time less than 3 seconds at 

a radiation level of 20 milliroentgens per hour. The time constant 

for the alarm circuit is 1.8 seconds. 

(a.3) The monitoring system is capable of operating the alarm when the 

radiation level at a distance of 1 foot from the location where 

special nuclear material is handled, used or stored, which is most 

distant from the sensing device exceeds 300 roentgens per hour. 

(a.4) The monitoring system is capable of operating the alarm at the 

radiation level anticipated from an incident causing 1018 fissions 

during a period of 0.1 second at the point where special nuclear 

material will be located nearest to the sensing device. 

A sensing device is within 120 feet of every location where special 

nuclear material is handled, used or stored, or at such lesser 

distance as may be required to compensate for intervening shielding. 

See Coors Porcelain Company Drawing Nos. 44-0400-3 and 44-o400-5 

for location of the sensing devices. Calculations were made of 
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10 CFR 70.34 - Monitor Alarm System 

the gamma intensity at the detector by the following method: 

I 7.(I1D12) e-ux 

r42  

Where 	= 300 rem/hr 

= 1 foot 

D2 LT Distance to detector in feet 

ux 	(uixi  •u2x2 + u3x3) 

For 700 Key gamma the following data was used: 

Air 0.00009 

Cinder block 0.142 

Steel 0.548 

Concrete 0.176 

A sample calculation within the vault at station (1) is illustrated 

below, based on the above criteria. Assuming a radiation intensity 

of 300 rem/hr at one foot at point (1), attenuation of radiation 

to the detector would be imposed by air, high density concrete 

and steel. 
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10 CIE 70.34 - Monitor Alarm System 

Air 	30' 918 cm 

Concrete 	8" 20.4 cm 

Steel 	1/8" 17  0.32 cm 

ux 	(0.00009 x 918) , (0.176 x 20.4) .1- (0.32 x 0.545) 

ux 3.87 

I = 300 e-3'87  7. 15 mr/hr 
.9-515 

This 15 mr/hr would be sufficient for detection by a probe monitoring 

radiation above the 10 mr/hr alarm level set on the system. 

The results of 24 locations chosen on the basis of maximum credible 

distances and shielding conditions are tabulated below, accompanied 

by their air distances and assumed shielding. The locations of 

these points with respect to the detectors are illustrated on the 

accompanying drawings - 44-0400-3, and -5. 

,.... (1) 	15 mr/hr 30° of air, 81, concrete, 1/8" steel 

(2) 385 mr/hr 27 of air 

(3) 385 	27' of air 

(4) 71 	31' of air, 111 steel 
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10 CFR 70.34 - Monitor Alarm System 

-- 	(5) 19 mr/hr 22° of air, 12" concrete 

(6) 16 27' of air, 8" brick 

-- 	(7) 12 71" of air, 1" steel 

(8)  91 14' of air, 2" steel 

(9)  91  14' of air, 2" steel 

(10) 265 7' of air, 1" steel, 6" concrete 

(11) 104 50' of air 

(12) 53 58' of air, 1/4" steel 

(13) 55 67' of air 

(14) 21 33' of air, 3/8" steel, 6" concrete 

(15) 21 30' of air, 3/8" steel, 6" concrete 

(16) 26 27' of air, 1/8" steel, 6" concrete 

(17) 258 30' of air, 1/8" steel 

(18) 503 20' of air, 1/4" steel 

(19) 202 38' of air 

(20) 28 67' of air, 1/2" steel 

(21) 57 31' of air, 6" concrete, 1" steel 

(22) 86 40' of air, 1/2" steel 

(23) 43 56' of air, 1/2" brick 

(24) 62 56' of air, 6" concrete 
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10 ail 70.34 - Monitor Alarm System 

(b .1) 	Each monitor alarm circuit is equipped with an auxiliary power 

source which will automatically supply the system in the event of 

disruption of primary power. 

Eadh monitor alarm circuit is tested by sounding the alarm at the 

time of the practice evacuation drill. 

(b.3) 	Each monitor-alarm circuit has a red light alarm on the control 

unit in the event of low voltage at the sensing device or low Brf  

on the control unit. Each monitor-alarm circuit with the exception 

of the audible alarm will be tested weeklywith a built-in Sr90  

check source located in each monitor. 

The alarm is clearly audible in all portions of areas in which 

special nuclear materials are handled, used or stored. 

(d) 	The alarm system is designed and constructed so that the alarm 

will continue to sound until re-set by the designated supervisor. 
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10 CFR 70.35 - Emergency Procedures 

Evacuation drills are in accordance with standards set forth in 10 UR 

Part 70.35, Emergency Procedures. 

The training of all employees includes a written set of instructions to 

follow in the event that the radiation alarm is sounded. Additional training 

includes practice evacuation drills for personnel on all shifts. These 

drills, which will be conducted at least once every three months, are 

conducted in conjunction with tests on the audible radiation alarm. 

When the audible radiation alarm sounds, all personnel are to proceed to 

the nearest exit for the area in. which they are working without stopping to 

change clothing, shoes, or film. badges. All personnel are to proceed to 

the designated assembly area and report to the area emergency warden. 

The area warden will then determine that all the people are accounted for. 

The area warden will also attempt to determine the location and cause of the 

radiation alarm from the people in his area. At this point the area warden 

will report his findings to the chief warden who in turn reports to Management. 

On normal operating shifts, the chief warden is a member of Minagement or 

top supervision. 
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10 cFR 70.35 - EMergency Procedures 

When the radiation alarm sounds, the security guard is to move the emergency 

re-entry equipment from the guard lobby to the outside of the building. The 

guard is to maintain security surveillance and prevent unauthorized personnel 

entering the building. 

The Chief Warden, the Health Physicist, and Management will evaluate the 

situation and take necessary measures for re-entry into the building. 
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10 CFR 70.26 - Combined Operations 

All contract and/or licensed material will be handled and stored under 

provisions of this license with the exception of contract material in 

contract-furnished shipping containers. Contract material in these 

containers will be isolated from licensed material according to the 

criteria outlined in 10 OFR 70.57. The containers for receiving and 

shipping contract material are exempted from the provisions of this 

license application. 
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A brief description of the equipment not limited to a basic unit of mass by 

reason of moderation and/or geometry control follows 

1. Oven (EXhibit III-1 Appendix B, Fart III) 

The oven's purpose is to dry batches of wet ceramic material (filter 

cake). The filter cake is placed in 24-inch diameter by li-inch high 

pans. A loose fitting lid covers each pan. Sixteen pans are place& in 

the oven for a drying cycle. The pans are placed in a 4 x 4 vertical 

array on 16-inch vertical centers. The pans have 16-inch horizontal 

edge to edge separation for the two middle pans on each shelf. flowever, 

there is no horizontal separation between the outside and middle pans 

on each shelf. 

Geometry control is used here to control the spacing of the pans; fixed 

barriers assure the separations mentioned above. Administrative control 

is used to assure that not more than one unit of mass is in each pan. 

Moderation control is not effective at this point because moderator 

content is not controlled by the prior filtration step, 

The oven is cooled by moving air. Flooding is not credible; however, the 

array would be safe under flooded conditions because of the vertical 
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separation between pans. Water hold-up after a flood is no problem 

because of the height of the pan. 

Over two thousand units were cycled through this unit in a six month 

period uring production of Tory II-C fuel elements. No procedural 

or administrative control breakdown was detected. 

2. Scrap Recovery System (Exhibit 111-2, Appendix B, Part III) 

Some of the raw materials in process ends up as recoverable scrap 

material. This material, after recovery, re-enters the process stream 

in the unit weigh-out area. 

The recovery process consists of collecting the scrap material in recovery 

units. The unit size is carefully controlled through chemical analysis, 

weight, and administrative control. The unit of material is then pulver-

ized, slurried, and milled. ,After milling, the slurry is stored in a 

system of five 4-inch I.D. by 20 foot pipes spaced on 2-foot centers. 

The slurry is stored in the pipes until the material re-enters the process 

stream. 

Geometry control is used to assure nuclear safety of the slurry in the 

pipes. Administrative and unit control are used to assure nuclear safety 
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of the scrap material before the material is slurried and stored. 

Flooding of the system is not credible; however, the recovery system 

is safe against flooding. 

This system is in operation and assures nuclear safety mainly by 

geometry control. 

3. Furnace - Hevi Duty (EXhibit 111-3, Appendix B, Part III) 

This furnace is used to burn binder out of ceramic material or parts and 

to dry grinding sludge. The furnace is an open air type which is an 

electrically heated and water cooled. 

Parts are placed on saggers and enter the heating zone on a moving chain 

link belt. The cross-sectional opening is 6inches high by 13-inches 

wide. The saggers are butted together to form an essentially infinitely 

long slab. Trays of sludge or ceramic material containing a unit or less 

of special nuclear material are also run through the furnace when parts 

are not undergoing binder burn-out. A physical barrier one foot or more 

in length separates trays of one unit from trays of a second unit. 
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Geometry control is used to control the height of material on the saggers 

or in the trays. Geometry control iS effected by the design of the 

sagger, the height of a tray, and/or a maximum profile mask over the 

opening to the heating zone. 

Water flooding is not credible because the furnace is an open air 

furnace. 

If material is not removed before it reaches the end of the belt at the 

exit port, a micro-switch is thrown by material on the belt, which stops 

the belt. This prevents stack-up of material at the end of the furnace. 

This furnace has operated successfully and safety during a six month 

period of full production of Tory II-C fuel elements. 

FUrnace Harper (exhibits 111-4, 111-5, Appendix B, Part III) 

The furnace is used to fire ceramic parts in a hydrogen atmosphere. 

The furnace is electrically heated and is cooled by means of circulating 

water. The firing chamber is 6-inches high by *inches wide. Saggers 

are butted together to form an infinitely long array. The height and 

amount of ceramic material in each sagger is limited by administrative 

and procedural controls. 
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Nuclear safety is effected by geometry control and moderator control. 

All binder material and hydrogenous moderator is removed in the Eevi. 

Duty furnace so that moderators are very highly controlled at this point. 

Flooding of the firing chamber is not considered credible. Because of 

the explosion hazards involved with high temperatures and a hydrogen 

atmosphere, the cooling water pressure and chemical activity is closely 

controlled. This is done to prevent a pressure rupture or chemical 

corrosion to the cooling jacket. The drain on the furnace is open so 

that pressure cannot build up and rupture the cooling jacket. 

The furnace is Checked weekly for hydrogen leaks to prevent any accumulation 

of hydrogen in the building. It is also Checked after the furnace has 

been rebuilt (usually every 9 operating months). Operating experience 

during the past two years has shown this procedure to be adequate for 

hazards control. 

4. Storage Racks (Exhibits 111-6, 111-7, 111-8, 111-9, Appendix B, Fart III) 

Unit containers are stored in "pigeonholes". An array of "pigeonholes" 

constitutes a storage rack. The storage racks are constructed from metal 

lumber for support; from expanded metal or rods for unit separators; and 
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sheet metal for "pigeonhole" bottoms. No materials which support 

combustion are used. 

The "pigeonholes" are spaced a minimum of 12-inches edge to edge. The 

space between "pigeonholes" contains either expanded metal or metal rods 

to prevent the placing of unit containers between the "pigeonholes". The 

metal lumber is So arranged as to form a li-inch high lip on the front 

of each pigeonhole. This lip prevents the unit container from sliding 

out of the "pigeonhole". 

The racks on the ground floor are fastened to the walls so as to main-

tain vertical stability. The main support comes from the floor. 

The racks on the wooden cat walk use the walls for their main support. 

The cat walk is not necessary for support of these racks. 

The size of the "pigeonhole" can be changed for different sized containers. 

The separation distance, which is 12-inches or more, can be increased 

when necessary to decrease the amount of neutron interaction. 

Flooding is not considered credible except in the Depressed Area (waste 

disposal area). However, a minimum separation of 12-4nches between 

"pigeonholes" is used to prevent any increased reactivity due to flooding. 
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5. Extruders .(Exhibits III-10, III-11, Appendix B, Part III) 

The extruders are used for semi-continuous forming of ceramic parts. 

The parts, as formed, are placed on saggers for processing in the 

furnaces described in 4 above. The bore dimensions for the different 

extruders are 4.8-inches I.D. by 22-inches long and 4.8-inches I.D. 

by 24-inches long. 

Because of.tooling design, a unit of special nuclear material cannot 

be completely extruded until a second unit has been added into the bore 

Geometry control is effective for the material in the extruders. 

Administrative control along with procedural control is necessary for 

the placing of parts on the saggers. 

Water flooding is not credible because of the location of the extruder. 

Flooding would not cause a criticality at the extruders because the 

extruders have a thick reflector already in the bore liner. 

The extruders were operated for a six month period during the Tory II-C 

contract without any breakdown in the various types of control which 

were employed. 
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6. Dust Collectors (Exhibit III-12, Appendix B, Part III) 

In glove boxes or velocity hoods where U-235 dust (wet or dry) is 

generated, the air is filtered by one of several filter systems 

employed. These are: 

Niikro-Pulsaire Unit. The air and dust is pulled into a large chamber 

where the air passes through nine filter bags. Periodically a jet 

stream of air pulses in the opposite direction through the bags which 

knocks the dust off the bags down into a collection hopper. The hopper 

narrows down to a 4-3/4-inch I.D. by 16-inch cylinder. 

The safety devices on this system include: 

(a) four sight access ports for inspection, 

(b) a vibrator on the hopper to insure that all dust moves into the 

5'4nch O.D. cylinder, 

(c) two independently operating Bin-Dicators *which would shut down the 

dust generating equipment if the dust stacked up in the geometrically 

unsafe portion of the hopper, and 

(d) an air pressure differential sensing device across the filters which 

shuts down the dust generating equipment under high pressure differ-

ential conditions. This type condition would indicate material 

build-up on the filter bags. 
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Absolute Filters. These filters are used where minute quantities of 

dust are generated. As dust collects on the filters, the air flow 

rate decreases. The indicated (by differential pressure gage) air flow is 

below allowable operating conditions with only a few grams of material 

on the filter so that it i$ impossible to build up an unsafe quantity of 

material. 

Mist Eliminators. The mist eliminators are located on the grinding equip-

ment to keep grinding coolant and sludge out of the air ducts. The 

coolant drains back to the grinder or into a safe container (volume control). 

This system is also self regulating as the air flow is shut off as sludge 

or other material builds up on the mist eliminators. 

7. Shipping Containers (Exhibits 111-13, 111-14, Appendix B, Part III) 

The following types of packaging will. be  used for shipment: 

Class II Package. This package does not need prior AEC approval for 

shipment. This container or group of containers for shipping not more 

than 160g 1J-235 per day will meet the requirements of 10 CFR 71.51. 

4-inch Diameter by 40-inch Schedule 40 Steel Pipe. The pipe has welded 

end plates with a drain valve welded to the bottom end plate. The fill 
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valve is bolted to the top end plate. The pipe is shipped in a 30-inch 

by 30-inch by 53-inch steel birdcage. 

5-inch Diameter by 30-inch Steel Pipe. The pipe has screw-on end caps. 

The pipe is shipped or stored in the center of a 55-gal1on drum (24-inch 

diameter by 34-inch high). 

8. Shipments - Incoming and outgoing 

Incoming shipments will be received at the dock on the south side of the 

building. An empty trailer parked on the west end of the dock will be 

used to store the incoming material. The material from the carrier van 

will be unloaded one packfige at a time and moved to the empty trailer 

at the west end of the dock. The array shape will be the same in the 

receiving trailer as in the shipping van. Individual packages will then 

be moved to the sampling area and after analysis, into storage. 

Outgoing shipments of completed product will be handled in the reverse 

manner. As individual packages are prepared for shipment, they will be 

moved to the same trailer at the west end of the dock provided that it 

is empty of other material. The material will then be loaded onto the 

shipping van when the whole shipment is ready. 
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Waste or scrap drums will be removed from the building by the west dock 

for storage inside the security fence. The drums will be stored in 

groups of fifty with 12-feet of separation between groups until the 

material is shipped to a recovery facility for reprocessing. 
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1. Oven (See Part I for description) 

k Calculation  

k was calculated for a bare slab 2.5-inches by 24-4nches by 48-inches. 

The dimensions were arrived at in the following manner: 

2.5-inches .7  1.5-inch slab thickness plus 1-1nch reflector savings. 

24-inches 	diameter of pan. 

48-inches = 2 times the pan diameter because the two pans are 

effectively edge to edge (1/2-inch separation). 

The two group method, was used for the k calculation. k is calculated 

to be 0.525. The criteria in 10 CFR 70.52 permits the solid angle of 

Interaction to be: 

9-10k, or 

9-5.25 = 3.75 steradians 

Solid Angle Determination 

The two pans per shelf on each side of the center divider were converted 

Into a 48-inch long slab with the same cross-sectional area as the two 

*H. F. Henry, Studies in Nuclear Safety, K-1380, 1958 
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24-inch diameter pans. 

The interaction for the two slabs directly above and below one of the 

center pans was calculated by the following equation: 

Sin 
• (ba 

where: a = 18.8-inches 

b = 48-inches, and 

h = 15.25-inches 

= 3.68 steradians 

For the two slabs on the other side of the center divider, the interaction 

was calculated by the equation: 

where a = 18.8-inches 

b = 48-inches 

case h/q2 

e 4328-inc12 

0.0073 steradians 

1-1_ (total) = .0073 4  3.68 :7 3.69 steradians which meets the 

criteria of 10 CFR 70.52 

Th 
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2. Scrap Recovery System (See Part I for description) 

a. k Determination  

From 10 CrE 70.52 for a 5-inch or smaller cylinder, k is 0.58. 

The solid angle of interaction (a) then may be 

Sa r. 9-10k, or 

9-5.8 7. 3.2 steradians 

b. Interaction Calculation 

d = 4 inches 

h = 22 inches 

sing m  120 	1 	0.983 ,  
(1202  

= 8 ,  0.983 = 0.357 steradians 
22 

For two cylinders interacting with the center cylinder, ant, 0.71 

steradians. This is well within the limits of 10 CFR 70.52. 
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3. Furnace - Eevi-Duty (See part I for description) 

This furnace is under geometry control. A buckling conversion from a 

5-inch cylinder (reflected) to a 11-inch wide-infinite long slab is 

made. Although the opening of the furnace is 13-inches, only 11-inches 

is considered for U-235 materials. The other two inches are taken up 

as follows: one-half-inch on both sides of the sagger (1-inch total) 

as air space between the saggers and furnace walls, and one-half-inch 

for each of the walls on the saggers (1-inch total). 

For the buckling calculation, the extrapolation length (S) was obtained 

by equating the buckling for a 5-inch diameter infinite length cylinder 

to a 1.5-inch thick infinite length in two dimensions slab and solving 

for S . 

• B2  - 	17' 	2 
• T 2cr 

= B2  - (  3.14  
• 3.81 4- 2 c5.  

6 	6.45 cm 

Calculate the buckling for a 5-inch cylinder 

0 	-3 
B

n  
2 	( 2.405 	)2 	(.1878)" ;O.27 em-' 

6.35 4- 6.45 
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Calculate the height of an 11-inch high slab using the above buckling 

	

.0327= ,3.14 	)2 	+I  3.14  
k27.94 4 12.9 	` H + 12.9 )

2 

.0327 = .0059 4.( 412.9  )2 

	

.0268 .7(  3.14 	)2 
H + 129 

H T 12.9 4 19.19 cm 

H = 6.29 cm = 2.48 inches 

The 2.48-inch by 11-inch slab was calculated from the minimum always 

safe cylinder diameter for compounds or solutions (See Figure 3 of 10 CPR 

70) of any 11/1.1-235 ratio. The slab is safe for any compound or solution 

of any H/15-235 ratio provided the criteria in Figure 13 of 10 cheit 70 

is met. 

For lower enrichments, the Allowance Factor of Figure 15 of 10 0ER 70 

can be applied to this calculsted slab thickness of 2.48-inches. 

FUrnace - Harper (See Part I for description) 

The furnace is under geometry control and moderation control. All 

hydrogeneous moderator is removed in the Hevi-Duty furnace operation. 
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The chamber is 6-inches high by 7-1/4-inches wide which corresponds to 

a cross-sectional area of 42.5-in2. This area is equivalent to a cylinder 

diameter of 7.44-inches which is well below the 10-inches for an H/u-235 

ratio of 1 in 10 CFR 70, Figure 3. However, an H/U-235 ratio of 10 is 

assumed for safety. Figure 3 then limits the diameter of a cylinder to 

6-inches. A buckling calculation from a 6-inch cylinder made to determine 

the height of a 7-1/4-inch by infinite length slab. 

(2.405 	B? )2 1.. t  3.14 	12 +, 3.14 ‘2 
J k 31.321  k n 	12.9  

(.1709)2 B2  (.1002)2  t(  3.14 )2 
H + 12.9 

.0292 .0100 4L( 3.14 )2 
H + 12.9 

.0192 ( 3.14 )2 
H • 12.9 

H + 12.9 cm = 22.67 cm 

H 	9.77 cm , 3.85-inches 

This 3.85-inch by 7.25-inch slab is safe for any U-235 compound with an 

N/U-235 ratio 10 and a U-235 density s 2 g/cm3. (Density reference - 

TID-7016 Rev I, Figure 3) 
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For lower enrichments, the Allowance Factor of Figure 15 of 10 CFR 70 

can be applied to the calculated slab height of 3.85-inches. 

4. Storage Racks 

10# Fruit Can Storage (See Fart I for description) 

a. k Determination  

For a mass limited container, k 0.65, which permits a solid angle 

of interaction (1-1) of 

9-10k, or 

n .7  9-6.5 2.5 steradians 

(Ref. 10 CFR 70.52) 

b. Interaction Calculation 

This calculation is for "in process" storage racks where there is 

no interaction between racks except in corners of an area where two 

racks can be located at right angles to each other. It should be 

noted units in two storage racks at right angles to each other are 

spaced a minimum of 30-inches edge to edge. Material stored in this 

container in the vault will be handled separately. 
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The 7-inch diameter by 9-inch high cans are stored in a horizontal 

position (axis perpendicular to the vertical plane of the rack). 

The solid angle of interaction was calculated by the equation 

.7 2d sin e 
Ii 

c. This calculation is for vault storage (clibic array) 

From Figure 1, TI)-7016, Rev 1, the minimum critical mass for a 

minimally reflected unit is 600g. The 350g unit which is to be 

stored in a can with less than 1/8-inch steel reflector so that it 

can be considered to have minimal reflection. The array is considered 

fully reflected. 

The 350g unit is stored in a 20-inch cubic array. This is equiv- 

alent to storing a 600g unit in a ( V 20 x 20 x 20 )< 	) 24-inch cubic 

array. From Figure 22, TID-7016, Rev 1, 75 units of 600g each are 

allowed per array. The 75 units of 600g each are equivalent to 

(75 units x 	m) 128 units. 

128 units of U-235 with 350g per unit can be stored in each bay of 

the vault. Additional safety is realized because the units are 
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actually stored in two (1 x 8 x 8) planes separated by 30-inches. 

The calculation for all interaction in a 5 high by n long unit array 

yields.a= 1.75 steradians which meets the criteria in 10 	 70.52. 

30# Fruit Can Storage (See part I for description) 

a. k determination 

AB for the 10# Fruit Can (above), k r. 0.65 and.n. = 2.5 

b. Interaction calculation 

This calculation is for in process" storage. Flans do not call for 

using this container for vault storage. 

The 10-inch diameter 12I-inch can is stored with its axis perpendicular 

to vertical plane of the rack. The solid angle of interaction was 

calculated by the equation 

z• 2d sine 

The results of calculations for a (5 high by n long) unit array yield 

a value of 2.5 steradians which meets the criteria of 10 CFR 70.52. 
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5. EXtruders (See Part I for description) 

The extruders with 4.8-inch I.D. by 22 or 24-inch long bores are under 

a combination of geometry and unit control. The bores are safe for any 

U-235 compound which meets the maximum density limits as a function of 

degree of moderation in 10 CFli 70, Figure 13. 

If the density exceeds the safe value in Figure 13, the safe cylinder 

diameter will be adjusted in accordance with 10 UFi 70.43. If the adjusted 

cylinder diameter is less than 4,8-inches, mass limits will be employed 

as the primary means of control. 

No calculations are presented at this time because there is no process 

requirement at the present time for U-235 compounds not in accord with 

Figure 13 of 10 GTE 70. 

6. Dust Collectors, Mikro-Pulsaire (See Part I for description) 

The collection hopper is a 4-3/4-inch I.D. by 16-inch cylinder. It has 

a capacity of 4.65 1 which is safe for any U-235 compound, 4.8 I is 

the maximum always safe volume. (Ref. TID-7016, Rev 1) 
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Y. Shipping Containers (See part I for description) 

4-inch Diameter by 40-inch Pipe 

a. k Determination 

This pipe is limited to less than 2000g of U-235 in solution 

(H/U-235>20) 

From 10 GTR 70.52, for a 5-inch or smaller cylinder, k is 0.58. 

The solid angle of interaction is calculated to be: 

. 9-10k = 9-5.8 ff 3.2 steradian 

b. Interaction Calculation 

For 4-inch I.D. by 40-inch cylinders in a square array on 30-inch 

centers, the solid angle of interaction is the sum of the solid 

angles of interaction between the center cylinder and all unshielded 

cylinders in the array. The solid angle of interaction for two 

cylinders is calculated by the formula: 

- Li. 	2d sin () 
h 
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which is taken from 10 CFR 70.52. A central unit in an infinite 

planar array has a solid angle of about 2.2 steradians which is 

below the limit as defined in the k determination. 

5-inch Diameter by 30-inch Pipe 

This pipe is limited to less than 1000g of 11-235 as waste compounds 

held for recovery. The drums will be stored in groups of 50 with twelve 

feet of separation between groups per the criteria as developed by 

Ketzlack in NAA-SR4EM0-6415, or in a plane array with 1.5 feet edge 

to edge separation per criteria of Proposed 10 CFR 70. 

8. Shipments - Incoming and Outgoing 

The nuclear safety evaluation of shipping coLtainers in arrays is given 

in Section 7, the preceding section. 

1/20/64 	 B-50 



One of the eight doors-  of the oven is 
open to show one of the pans which has 
been partially withdrawn. 

51 



Note the expanded metal guard one 
foot in front of the tanks on the 
ground level. 

111-2 
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View shows a tote box for handling 

one unit of material on up to four 

saggers at the loading end of the 

Eevi-Duty furnace. 



The sagger unloading station (in left foreground) 
and conveyor are shown in front of the furnace. 
The saggers are kept on the conveyor until they are 
unloaded. Only two loaded saggers are out of the 
furnace at any given time. 
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The top of the furnace has been 
removed exposing the parallapiped 
arrangement of saggers in the 
furnace. 
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This is a view of the main in-process 
storage area. Other racks are located 
on the production floor with the production 
equipment. 
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Close-up view of 30# Fruit Can Storage 
Rack for inprocess storage on the 
catwalk. 
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Close-up view of 10# Fruit Can Storage 
Rack for inprocess storage on the 
catwalk. 



Close-up view of tote box storage 
rack in the furnace room. 
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The extruder has been moved to the 
horizontal position. The tooling 
has been removed to expose the 
4.8-inch diameter bore. 



The extruder, in the vertical position, 
shows details of the loading glove box, 



The view shows the hopper as it 
narrows down to the 4-3/4-inch 
diameter cylinder, the bin-dicator 
(level indicator) on the front of 
the hopper, and the vibrator mounted 
on the side of the hopper. 
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The sections welded on the top and bottom of the 
pipe are to protect the valves for filling and 
emptying the pipe. The birdcage can be transported 
by means of a dolly or by a forklift. The thin steel 
sheet on the sides and top of the birdcage are not 
structural members but are intended to keep unwanted 
materials from entering the birdcage framework during 
shipment. 
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View shows 5-inch pipe and method 
of locating the pipe in the center 
of the drum. 
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ENCLOSURE 10 

Coors Porcelain Company, Source Material License SMB-746 

License Active: 	March 16, 1964 - March 31, 1967 

Location: 	Energy Products Division 
Coors Porcelain Company 
Fuel Element/Coors Research Building 
600 Ninth Street 
Golden, Colorado 80401 

Activity: 	A maximum quantity of 30,000 pounds of uranium and thorium 
was authorized for fuel element fabrication as well as for 
research, development, manufacturing, and testing 
activities. The licensee apparently fabricated ceramic fuel 
elements for an experimental nuclear powered jet engine. 

ORNL 
Concerns: 	1. 	There was no verifiable decontamination of the site at 

closeout. 

2. The disposition information in the docket files only 
accounts for less than 200 pounds of source material. 
If the licensee possessed any amount near the 
authorized limit, then a large amount of source 
material cannot be accounted for. 

3. There was no closeout survey or final AEC/NRC 
inspection of the facility. 

Region IV 
Remarks: 	1. 	On December 19, 1953, Coors Porcelain Company 

submitted an application to the AEC for a source 
material license and a special nuclear material 
license. Source Material license SMB-746, 
Docket 40-7096, was issued on March 16, 1964. 

2. A separate classified file was developed for the 
special nuclear materials license (Docket 70-814). 
Since information in the SMB-746 file was limited in 
scope on the details of the facility, Docket 
File 70-814 was located in the NRC archives and was 
reviewed. According to information provided in the 
70-814 docket file, the licensee was not issued a 
special nuclear materials license. In August 1964, 
the licensee requested a withdrawal of the special 
nuclear material license application. In conclusion, 
this docket file provided little information about the 
final disposition of the source material. 

3. License SMB-746 expired on March 31, 1967. Just prior 
to the expiration, Coors sent a letter to the AEC 
stating that all source material previously authorized 
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under the license would be possessed in accordance 
with the general license requirements of 10 CFR 40.22. 
This regulation authorized the possession and use of 
source material not to exceed a 15 pound limit. 

4. In a February 16, 1968, letter to the AEC, the 
licensee informed the Commission that roughly 
100 pounds of source material was "found" at the 
facility. This material was apparently disposed of at 
the Dow plant at Rocky Flats around March 1, 1968. 

5. A review of the Coors file at the State of Colorado 
offices in February 1994 identified transcripts of an 
October 1992 television station investigation series 
concerning allegations that: (1) hundreds of pounds 
of weapons grade uranium from Coors Porcelain 
apparently had been smuggled out of the country, 
(2) some of the radioactive material previously 
transferred to Rocky Flats was leaching from the 
storage containers, and (3) some contaminated 
ventilation duct work had been buried in a mine shaft. 
The State was aware of the allegations but had decided 
not to follow up on the investigative series findings. 
A copy of the transcripts was provided to the 
Region IV Allegations Coordinator. 

6. During April 1994, the Department of Energy was 
contacted for any information that they may have about 
Coors Porcelain. The DOE responded with information 
that they had concluded in 1987 that this facility had 
been adequately decontaminated and that no Formerly 
Utilized Sites Remedial Action Program (FUSRAP) 
followup action was required. 

7. On May 20, 1994, an NRC inspector visited the Coors 
Ceramic Company (name had changed). The inspector was 
accompanied by a State of Colorado inspector. 
According to the Coors Ceramic representative, the 
company stopped fabricating fuel elements during the 
1960's. The building was then used for manufacturing 
products made with beryllium for a period of time. 
Morrison-Knudsen was contracted to decontaminate the 
building of all hazardous materials, primarily 
beryllium. Following decontamination of the facility, 
the building was demolished around 1986. 

8. During the May 20, 1994, visit to Coors Ceramic, the 
Environmental Health and Safety Administrator provided 
the NRC inspector with a number of documents, 
including an August 19, 1985, letter from Morrison- 
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Knudsen Engineers, Inc., stating that the building had 
been sampled for radioactive materials. The letter 
stated that the sample results were below federal and 
state guidelines for radioactive materials in non-
restricted areas. Also, a contractor surveyed the 
former building area two days before the inspector 
arrived at the facility and no radioactive readings 
above background were observed by the contractor. 

9. During the May 1994 visit, the Environmental Kealth 
and Safety Administrator for Coors Ceramic took the 
NRC and State inspectors on a tour of the facility. 
The Fuel Element Building had been demolished. The 
area where the building was previously located was now 
a parking lot. No radioactive exposure rates above 
background levels were observed during the tour of the 
area where the building had been situated. 

10. During the 1970's, Coors Porcelain disposed of 
selected materials in the Glencoe Mine in Jefferson 
County, Colorado. This mine was sealed in 1979. 	In 
part to public pressure, Coors Ceramic opened the mine 
in July 1994 and began removing the hazardous 
materials from the mine. One ventilation filter was 
identified with radioactive contamination. The filter 
measured 152 microRoentgen/hour on contact. This 
filter may have came from the Fuel Element Building 
prior to the mine being sealed. No other radioactive 
material was found in the mine. To compound problems, 
the filter was sampled and was found to contain PCB's. 
At the time of this memorandum, the former licensee 
planned to dispose of the material at an authorized 
DOE facility in the near future. 

Regional 
Recommendation: 	Region IV recommends removal of this site from the  

Terminated Site List. The Fuel Element building was 
demolished and no residual radioactive materials were 
identified during a brief visit to the facility. The 
former licensee committed in writing to inform the NRC 
when the contaminated filter has been properly 
disposed of. The investigative series allegations 
that material had been shipped overseas or that 
material at Rocky Flats was leaching into the 
environment were not investigated; however, these 
problems are not the responsibility of Coors Ceramics. 
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