
ATOMIC ENERGY COMMISSION 

10 CFR PART 70 

REVISION OF 10 CFR 70 "LICENSING OF SPECIAL NUCLEAR MATERIAL" TO ADD 

CRITICALITY CONSIDERATIONS AND OTHER LICENSING CRITERIA 

NOTICE OF PROPOSED RULE MAKING 

STATEMENT OF CONSIDERATIONS 

Prior to approving an application to receive, possess, use and transfer 

special nuclear material, the Atomic Energy Commission must determine that 

the.applicant's proposed procedures, facilities, and equipment are adequate 

to protect health and )llinimize danger to life or property. In making this 

determination the Commission evaluates the applicant's proposed procedures 

intended to avoid a condit\on of accidental criticality. In this evaluation 

the Commission utilizes a considerable amo~t of experimental and calculated 

technical information derived pr imarily from work performed under Commission 

contracts. 

The use of this information over a period of years has resulted in the 

development of informal standards or guides which the Commission staff 

utilizes as licensing criteria in determining the adequacy of an applicant's 

proposed procedures, facilities and equipment to protect against accidental 

criticality during receipt, possession, use and transfer of special nuclear 

materials. These criteria have not yet been explicitly stated in the Commie• 

sion 1s Regulations. The proposed revision of 10 CFR Part 70, set out below, 

would define these criteria expl i citly insofar as they apply to receipt, 

possession, including storage, and processing of special nuclear material. 
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Concurrently with pqblication of this proposed revision of 10 CFR Part 

70, a notice is being published of proposed amendments of 10 CFR Part 71 

which would add criteria applicable to transport of special nuclear material. 

The proposed revision of Part 70 deletes Sections 70.37 (Disclaimer of 
I 

warranties) and 70.43 (Licensee's responsibility for special nuclear material~ 

since provisions dealing with those matters are included in the standard 

special nuclear material lease agreements between the Commission and licensees, 

and the sections relate to licensees' business relationships with the 

Commission. 

The proposed revision of Part 70 would amend Section 70.~3 in a_ new 

Section 70.93 to provide that the Commission may require certain licensees 

to submit Form AEC-578a, "Material Activity Schedule", ~upporting FormAEC• 

578, "Material Status Report". The new Form AEC•578a is designed to provide 

a reconciliation mechanism with respect to special nuclear material physically 

possessed by one licensee but held by him for the account of another licem ee 
, 

to whom the material was leased by the Commission. Experience has shown the 

need for such a reconciliation schedule. The Commission has found. on a number 

of occasions that information submitted by the licensee having physical 

possession of special nuclear material is inconsistent with information sub• 

mitted by the licensee financially responsible to the Commission. Use of the 

new form will elimina~e considerable correspondence in connection with the 

reconciliation of accounts. Advance notice will be furnished to licensees 

required to submit Forms AEC-578a. Form AEC·578a is to be signed by both 

licensees. Speciaaen copies of Form AEC·578a may be obtained from the Division 

of Licensing and Regulation, United States Atomic :Energy Commission, Washington 25, 

D. c. 
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Except for the chang~s relating to Sections 70.37, 70.43 and 70.53 all 

proposed changes in the revision relate to considerations of health and safety, 

including avoidance of accidental criticality. 

ln t the -interest of simplification and clarification, the present Section 

70.22, "Contents of Applications", is to be su~ivided, two sections specify 

information which must be furnished in every application, and another describing 

information to be provided only by applicants wishing authorization to r _eceive, 

possess or use special nuclear material containing in excess of 300 grams, computed 

by adding the weight of any U-233 and any plutonium to 0.6 times the weight 

of any. U-235. Accidental criticality is not a problem with less than these 

quantities. 

Sections 70.23 and 70.24, which now prescribe information which must be 

furnished by all applicants, have been expanded to provide more detailed information . 
regarding the specific subjects which the AEC evaluates in reviewing an 

application (for example, handling and shielding devices, ventilating systems, 

glove boxes, fire detection and extinguishing systems, waste removal, security 

~gainst theft, personnel monitoring, surveys and emergency procedures). 

Section 70.25 provides similarly d~tailed information regarding contents 

of an application where there is a potential hazard of accidental criticality. 

The revised regulation introduces a new requirement in Section 70.26 

applicable to persons who possess or use special nuclear material which is not 

covered by Commission license, at the location where the licensed material will 

be located. If the total quantity of licensed and non-licensed material will 

exceed 300 grams, computed by adding the weight of any U-233 and of any 
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plutonium to 0.6 times the Meight of any U-235, the applicant must either 

demonstrate that licensed material will not be combined with other special 

nuclear mater~al and will be handled so that neutron interaction will be 

negligible, or must provide the detailed nuclear safety evaluation required 

by Section 70.25, taking into account all special nuclear material which may 

be present. 

The revised regulation includes graphs, tables, and other non-textual 

material which embody the criteria used by the AEC in evaluating applications 

as to avoidance of accidental criticality. These criteria include mass and 

geometry limits for individual units and for arrays of units as well as 

criteria related to. moderation control, allowance factors for varying U 235 

enrichments, for cylinder shapes, reduced density for undiluted metal, and 

for U 235, U 233, and Pu 239 when diluted with other elements. The criteria 

have been derived primarily from TID-7016, Revision No. 1, "Nuclear Safety 

Guide", although in several cases the published data have been modified to 

conform with more recent da t a or provide a greater degree of safety. For 

example, Section 70.42 Figure 2, "Container Volume Limit for Isolated Unit, 

H~mogeneous, Water-Moderated Fully-Enriched (93 . 5% U 235) Uranium", and 

Section 70.43 Figure 14, "Allowance Factor for U 235 Compounds and Aqueous 

Homogeneous Solutions (Thick Reflector)", 'have been clarified by providing 

that Figure 2 is to be used only for 93.5% enriched uranium, and that for 

lower enrichments the allowance factors of Figure 14 may be applied to obtain 

container volume limits only by mult~plying 4.8 liters, the low point on 

the thick reflector curve for compounds or solutions of Figure 2, by the 

appropriate allowance factor obtained from Figure 14. This limitation is 
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required inasmuch as for lower enrichments the optimum condition occurs at a 

degree of moderation different from that for the 93.5% enriched material. 

Reference is made to the ar ticle by D. Callihan, "A Review of Criticality 

Data Obtained by Experimental Methods" appearing .in "Criticality Control" 

published by the Organizati on for Economic Cooperation and Development, 1961. 

The author makes this poin t clear by demonstrating experimentally the shift 

of the optimum condition to higher H/X ratios as the enrichment is reduced. 

For example, at 93.?% the optimum occurs at an H/X of about 50 whereas at 

4.9% enrichment the optimum occurs at an H/X close to 300. 

If the applicant can demonstrate that his operations will be performed 

in accordance with the pertinent criteria in the regulation, his application 

will be approved. As an al'ternat-iv,e,,an applicant may develop other criteria 

for nuclear safety based on the specific operations and conditions existing 

in his plant. If he can demonstrate to the Commission the validity of these 

criteria, that they provide an equivalent margin of safety, and that they are 

to be used under a Tigorous administrative enforcement system assuring that 

they will be observed, the Commission will approve the application. 

The criteria .for acceptance of procedures and controls to avoid accidental 

criticality are based on the principle that the applicant has taken positive 

action to prevent the occurrence of any single event which is likely to cause 

criticality. 

In addition to the criteria related to avoiding ac~idental criticality, 

more detailed information is provided regarding criteria for approval of 

monitor alarm systems, emergency procedures and evacuation drills. For 
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example, requirements for fail-safe instrumentation, for testing of the 

monitor alarm system in order to assure that the detecting system is operable, 

and for quarterly evacuation drills, have been added. 

The revised regulation requires that transfer of special nuclear 

material in any one package which contains in excess of 16 grams, computed 

by adding the weight of any U 233 and any U 235 to 1.77 times the weight 

of any plutonium, shall comply with the requirements of proposed revision 

of Part 71. Solid irradiated fuel elements containing in excess of 2000 

curies in any one ship must comply with the requirements of the proposed 

10 CFR Part 72. 

The Commission recognizes that nuclear safety is of such a complex 

nature that all-inclusive technical criteria applicable to all operations 

cannot be specified in the regulation at this time. The rule, therefore, 

provides that alternative technical criteria may be proposed by an applicant 

with respect to his specific operations, and will be approved if he provides 

reasonable assurance that nuclear safety will be achieved. However, some 

detailed technical data on mass, volume, cylinder diameter, slab thickness and 

separation distances are included in the proposed regulation to provid~ 

applicants and licensees with specific criteria which have received Commission 

approval. By this means licensees and applicants would be assured that the 

Commission will approve the issuance of licenses which properly apply these 

criteria, and that activities conducted in compliance with the criteria will be 

acceptable to the Commission. 
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These criteria have received general acceptance from technical criti

cality experts, as they were published in TID 7016, Rev. 1. The proposed 

regulation provide opportunity for applicants to propose other criteria. 

The Commission would, however, be happy to consider any comments from 

interested persons who may believe that it would be preferable to set out 

the technical values in a separate guide. 

Notice is hereby given that adoption of the following revision of 10 

CFR Part 70 is contemplated. All interested persons who desire to submit 

written comments and suggestions in connection with the proposed revision 

should send them to the secretary, United States Atomic Energy Commission, 

Washington 25, D. c., within 90 days after publication of this notice in the 

Federal Register. Comm~nts received after that period will be considered 

if it is practicable to do so, but assurance of consideration cannot be 

given except as to comments filed within the period specified. 

1. Part 70 is revised in its entirety to read as follows: 
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Section 

70.l 
70~2 
70.3 
70.4 
70.5 
70.6 
70.7 
70.8 

70.11 

70.12 
70.13 
70.14 
70.15 

70.21 
70.22 
70.23 
70.24 
70.25 
70.26 
70,27 

70. 31 
70.32 
70.33 
70.34 
70.35 

e 
TABLE OF CONrENTS 

GENERAL PROVISIONS 

Purpose 
Scope 

e 

License requirements 
Definitions 
Communications 
Interpret·ations 
Additional requirements 
New application by holder of existihg licen'e 

EXEMPTIONS . 

Persons using specia.l nuclear material under contract 
with and for the account of the Conunission 

Carriers 
Department of Defense 
Specific exemptions 
Production and utilization. facilities 

LICENSE APPLICATIONS 

Filing 
Contents of applications 
General information 
Radia.tion safety 
Nuclear safety 
Combined operations 
Additional information 

STANDARDS FOR LICENSES 

General standards 
Nuclear safety system 
Facilities, equipment and procedures 
Monitor alarm system 
Emergency procedures 

CRITERIA FOR DETERMINING LIMITS FOR INDIVIDUAL UNITS. 

70.41 General 
70.42 Basic criteria 

Fig. l Mass limit for isolated unit - homogeneous, water-moderated 
fully-enriched (93 . 5% U 235) uranium. 

FiJ. 2 Container volume limit for isolated unit - homogeneous, 
water-moderated fully-enriched (93.5% U 235) uranium. 

Fig. 3· Maximum diameter of isolated cylinder - homogeneous, 
water-moderated fully-enriched (93.5% U 235) uranium. 

~ 8 -



Section 

70.43 

Fig. 4 

Fig. 5 

Fig. 6 

Fig. 7 

Fig. 8 

Fig. 9 

Fig.10 

e e 
GENERAL PROVISIONS 

Maximum thickness of isolated slab - homogeneous, 'Wat,er-moderated 
fully-enriched (93. 5io U 235) uranium. 

Mass limit for isolated unit - homogeneous, water-moderated 
Pu (3% Pu 240) 

Cont.ainer volume limit for isolated unit - homogeneous, 
water-moderated Pu (3% Pu 240) 

Maximum diameter of isolated cylinder - homogeneous, 
water-moderated Pu (3% Pu 240) 

Maximum thickness of isolated slab - homogeneous, water-moderated 
Pu (3% Pu 240) 

Mass limit for isolated unit - homo~eneous, water-moderated U-233 

Container volume limit for isolated unit - homogeneous, 
water-moderated U-233. 

Fig. 11 ,Maximum diameter of isolated cylinder - homogeneous, water•moderated 
, u 233 

Fig.U 

Fig.13 

Fi,g.'14 

Fig.lS 

Fig.16 

Fig.17 

~ximum thickness of isolated slab - homogeneous, water-moderated 
u 233 

Adjustment ,and allowance factors · 

Effective density corresponding to degree of moderation. 

Allowance factor for U 235 mass limit for uranium metal at 
intermediate U 235 enrichments 

Allowance factor for U 235 compounds and aqueous homogeneous 
solutions (thick reflector) 

Shape allowance factor for cylinder 

Allowance factor for reduced density of U 235, Fu 239, and 
U 233 as metal only 

. Fig.18 Allowance factor for U 235, Pu 239, and U 233 mixed homogeneously 
with certain elements 

70.44 

Fig.19 

Fig.20 

Lattices of uranium rods of low enrichment 

Mass limit for uranium rods in light wat~r, water reflected 

Volume limit .for uranium ~Qd~ in light water, water reflected 
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Section 

70.45 
70.46 
70.47 

70.51 
70.52 
70.53 

70.54 

70.55 

70.56 
70.57 

70. 71 
70.72 
70.73 

'-70. 74 
70.75 
70~76 
70.77 
10. 78 

/ 

70.81 
70.82 

Fig. 21 

Fig.22 

Fig.23 

e e 

GENERAL PROVISIONS 

Maximum diameter of isolated ~ylinder for uranium rods in light 
water, water re~lected 

Maximum thickness of isolated slab for lattices of uranium rods 
in light water, water reflected 

Other heterogeneous systems 
General mass and volume l~mits 
Special unit limits 

CRITERIA FOR DETERMINING LIMITS FOR ARRAYS 
OF INDIVIDUAL UNITS 

General criteria of safety of arrays 
Solid angle criteria 
Spacing criteria for dry salts and solutions of 

uranium 
Spacing limits for storage in cubical array of 

individual units subject ,to general mass and 
volume limits · 

Allowable number of units depending on spacing in; cubical array 

Spacing limits for certain arrays of individual 
units subject to general mass and volume limits 

Special array limits 
Isolation criteria 

LICENSES 

Issuance of licenses 
Conditions of licenses 
Expiration 
Renewal of licenses · 
Amendment of licenses 
Conunission action on application to renew or amend 
Inalienability of licenses 
Reduction and termination of allocations 

ACQUISITION, USE AND TRANSFER 

Authorized use 
Trana fer 
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Section 

70.91 
70.92 

70.93 
70.94 
70.95 
70.96 

70.101 
70.102 

70.111 

e e 

GENERAL PROVISIONS 

RECOlU>S, REPORTS AND I NSPECTIONS 

·Records 
Reports of accidental criticality or loss of 

special nuclear material 
Material status report• 
Material transfer report• 
Inspections 
Tests 

MODIFICATION. REVOCATION AND SUSPENSION or LICENSES 

Modification and revocation 
susj>ension and operation in war .or national emerg~ncy 

ENFORCEMENt 

Violations 
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Authority: &il70. l to 70.111 issued under sec. 161, -68 Stat. 948; 42 USC 2201. 

Interpret or apply secs. 51, 53, 57, 182, 183, 68 Stat. 929, 930, 932, 953, 954. 

42 USC . 2071, 2073, 2077, 2232, 2233. 

GENERAL PROVISIONS 

170.l Purpose • 

. (a) The regulations in this part establish procedures and criteria for the 

issuance of licenses to receive, possess, use and transfer special nuclear material 

and for the distribution by the Commission of special nuclear material to licensees; 

.and establish and provide for the terms and conditions upon which the Commission 

will issue such licenses and distribute special nuclear material. Other requirements 

are prescribed by other parts of this chapter and by regulations of other agencies. 

The requirements of this part are in addition to and not in substitution for those 

other requirements. In particular, Part 71 of this chapter constitutes regulations 

to protect against accidental criticality in the shipment of special nuclear material 

.and Part 72 governs protection against accidental criticality and radiation~exposure 

in the 'shipment o-f irradiated fuel elements. 

(b) . The regulations in this part are issued pursuant to tbe Atomic .Energy Act 

of. 1954 (68 Stat. 919). 

170.2 Scope. Except as provided ia 1.1?(.} .. U to 70.ll,, inclusive, the regulations 

in this part apply to all persons in the Unite-" St-ates .. 

170.3 License requirements. 

(a) No petaon subject to the regulations in this part may receive, possess, 

use or trans-f•r apecial nuclear material except as authorized in a license issued 

by the Connia•ion pursuant to the. regulations in this part. 
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(b) No person sub~ect to the regulations in this part may, except as authorized 

hy a license issued pursuant to this part: 

170.4 

(1) transport or deliver to a carrier for transport a package containing 

more than 16 grams of special nuclear material, computed by adding the 

weight of any U-233 and of any: U- 235· to l. 77 times· the weight of any 

plutoniumi 
(2) transport or deliver to a carrier for transport more than five times 

the quantity of special nuclear material specified in 870.3(b)(l) within 

any period of 24 hours. 

Definitions. As used in this part: 

(a) . "Act" means the Atomic Energy Act of 1954 (68 Stat• 919), as amended;. 

(b) "Atomic energy'' means all forms of energy released in the course of nuclear 

fission or nuclear transformation. 

(c) . "Atomic weapon" means any device utilizing atomic energy, exclusive of 

the means for tr~nsporting or propelling the device (where such means is a separable 

and divisible part of the device), the principal purpose 0£ which_ is for use as, or 

for development of, ·a weapon, a weapon prototype, or a weapon test device, 

(d) "carrier" means a person who ls exempted by §70.12 from the regulations 

in this part. 

(e) "Commission" means the Atomic Energy Conunission or its duly authorized 

representatives. 

(f) "Conunon defense and security" means the common defense and security of 

the United States. 
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(g) "Criticality" means the state in which the effective neutron multiplicati.ort 

constant (keff) of a quantity of special nuclear material equals or exceeds unity, so 

that .a nuclear chain reaction occurs. 

(h) "Degree of moderation" means the ratio of the number of moderator atoW! to . 

the number of fissionable atoms, u,ually expressed for hydrogen as a moderator as 

H/X, H/U-233, H/U-235, or H/Pu. 

(i) . .. Effective density'' means the number of kilograms of U-235, U-233, or 

plutonium in each liter of a metal, compound, solution or mixture. 

(j) . "Government agency" means any executive department, · conimtssiori, independe~t 

establishment, corporation, wholly or partly owned by the United States of America 

which ia an instrwnentality of the United States, or any board, bureau, division, 

service, officer, authority, administration, or other establishment in the executive 

branch of the government. 

(k) , "License," except where otherwise specified, mean& a license issued 

p~auant to the regulations in this part. 

(1) H .~Moderator" means a substance ·which significarlt ly slows neutrons. 

(!Jl) , "Nuclear safety'' meaqa the avoidance of accidental criticality. 

(n) "Neutron interaction" meaas the exchange of neutrons between masses of 

special nuclear .. ~erlal. 

(o) "Neutron poison" means a substance Which effectively absorbs neutrons and 

is not fiisionable. 
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(p) nPerson" means (1) any individual, corporation, partnership 1 firm, 

association, trust, estate, public or private institution, group, government agency 

other than the Commission, any state or any political subdivision of, or any political 

entity within a state, any foreign goverrunent or nation or any ,political subdivision 

of any such government or nation, or other entity; and (2) any legal successor, 

representative, agent or agency of the foregoing. 

(q) ' "Produce'" when used in relation to special mfolear material, means (1) to 

manufacture, make, produce, or refine special nuclear material; (2) to separate 

special nuclear material from other substances; or (3) to make or to produce new 

special nuclear material. 

(r) "Reflector" means material which reflects neutrons. "Thick reflector" 

means material with a neutron reflecting capacity equivalent to mor e than 1 inch 

of water. "Nominal reflector" nieans material with a neutron reflecting capacity 

equivalent to not more than 1 inch of water. "Minimal reflector" means material 

with a neutron reflecting capacity equivalent to not more than 1/8 inch of stainless 

steel or other conmon metals. 

(~) "lleseal"ch and development" means (1) theoretical analysis, exploration, 

' 
,,or experimentation; or (2) the extension of investigadve findings and theories of 

a sd,entific or technical nature into practical application for experimental and 

demonst~ation purposes, incl,,uding the experimetital production and testing of models, 

devices, equipoient, materials, and processes. 

(t) , "llestrict;:ed 11ata" Jiieans all data ,concernihg (1) design., caanuf~cture, or 

utilization of atorili.c weaponli; (2) the production of special nuclear material; or 

(3) the use of ispecl.'Al nuclear material in the production of energy, but shall not 
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include data declassified or removed from the restricted data category pursuant to 

section 142 of the Act. 

(u) "Source material" means source material as defined in 040.4 of this chapter. 
1/ . 

(v) ; "Special nuclear material'..-. means (1) plutonium, uranium 233, uranium 

enriched in the isotope U-233 or in the isotope U-235, and any other material which 

the Connnission, pursuant to the provisions of section 51 of the Act,o determines to 

be special nuclear material, but does not include source material; or (2) any material 

artificially enriched in any of the foregoing, but does riot include source material. 

(w) "Unit" means a discrete aggregation of special nuclear material. 

(x) "United States," when used in a geographical sense, includes all Territories 

and possessions of the United States, the Canal Zone and Puerto. Rico, 

(y) Terms de fined in Part• 30 have the same meanings when used in , this part. 

870.5 Communications. All communications concerning the regulations in this part 

may be addressed to the Atomic Energy Commission, Washington 25, D. C., Attention: 

Director, Division of Licensing and Regulation or may be delivered iTI , person at the 

Commission's offices at 1717 H Street, N. W., Washington 25, D, c., or its offices 

at Germantown, Maryland. 

170.6 Interpretations. Except as specifically authorized by the Commission in 

writing, no interpretation of the meaning of the regulations in this part by an 

1/ Pu 239, Pu-241, U-233 and U-235 are sometimes referred to as "fissile material." 
- See International Atomic Energy Agency, "Regulations for th~ Safe Transport of 

Radioactive Material," Safety Series No. 6. 
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officer or employee of the Commission other than a written interpretation by the 

General Counsel will be recognized to be binding upon the Commission. 

§70.7 Additional requirements. The Commission may by rule ~ regulation or order 

impose upon any licensee such requirements. in addition to those established in the 

regulations in this part. as it deems appropriate or necessar~ to protect health or 

to minimize danger to life or property. 

§70.8 New application by holder of existing license. 

Upon finding that because of the nature of the operations of the holder of 

an existing ·license, or because of other special circumstances, it is necessary 

or appropriate for the protection of the public health and safety, the Commission 

may issue an order requir\ng the licensee to file an application for a new license 

in accordance with the requirements of this part. On the failure of the licensee 

to request a heating within 30 days or to file such an application within 90 days 

after receipt of the order, the license shall terminate. 

EXEMPTIONS 

170~11 Persons using special nuclear material under contract with and for the 

account of the Commission. The regulations in this part do not apply to any person 

to the extent that he receives, possesses, uses or transfers special nuclear material 

under, and in accordance with, a contract with and for the account of the Commission. 

870.12 Carriers. Common and contract carriers, warehousemen and the United State• 

Post Office Department are exempt from the regulations in this part to the extent 
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tha.t . they transport or store special nuclear material in the regular course of 

carriage for another or storage incident thereto. 

§70.13 ·' Department of Defense. The regulations in thiS part do not apply to the 

Department of Defense to the extent that it receives, possesses, or uses special 

nuc lear material in accordance with the direction of the President pursuant to 

section 91 of the Act. 

IJ70.14 Specific exemptions. The Connnission may, on application of any interested 

person or on its own initiative, grant .such exemptions from the requirements of the 

regulations in this part as it determines are authorized by law and will not endanger 

life or property or the common defense and sec~rity and are otherwise in the public 

interest. 

870.15 Production and util!zation facilities. Nothing in this part shall be deemed 

to prohibit the operation of a nuclear reactor or other production or utilization 

facility in accordance with a license or authorizatio~ · issued by the Commission. 

LICENSE APPLICATIONS 

170.21 · Filing. An application for a license shall be filed with the · Commission in 

six copies as provi~ed in 670.5. The Commission may require the filing of six 

additional copies. 

870.22 Contents of application. 

(a) The application shall be organized and presented in accordance with the 

requirements of this section and shall include: (l) the general information required 

by 170.23; (2) the information concerning radiation safety required by §70.24; 

(3) the information concerning nuclear safet·y required by 670. 25; and (4) the 

information concerning shipment required by Parts 71 and 72 of this chapter. 

- 18 -



e e 
/ 

(b) An application for a license filed pursuant to this part may include. 

applicatipn for authority to conduct other specified licensed activities. 

(c) . An application which contains Restricted Data shall be prepared in such 

manner that all Restricted Data is separated from the unclassified information. 

(d) Applications and documents submitted to the Commission in connection wi ttt 

them will be made available for public inspection in accordance with Parts 2 and 9 

of this chapter. 

(e') An application and any statement submitted in connection with it shall be 

signed by the applicant or licensee or by a person authorized to act on his behalf. 

(f) An application may incorporate by clear and specific reference any 

r~levant information in previous applications, statements or reports filed with the 

Division of Licensing and Regulation of the Commission. The Commission may require 

that an application be: rErsubmitted with incorporation by reference eliminated or 
I 

limited .. 

t70.23 General information. Each application shall contain the following general 

information: 

(a) If the applicant is a corporation or other legal entity, the State where 

it was incorporated or organized, the location of the principal office, the names, 

addresses and citizenship af its principai officers, and information known to the 

8-PPlicant concerning the control or ownership, if any, exercised over the applicant 

by an alien; foreign corporation or foreign government. If the applicant is an 

individual, the full name, address, age, and citizenship of the applicant and the 

names and addresses of three personal refer~nces. 
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(b) The address at wliich the activity is to be performed, indicating each 

specific location at which special nuclear material will be received, handled, used 

or stored, with a description and scale map of surrounding areas showing the nature 

of the occupancy and use. 

(c) Identification and complete description of the special nuclear material 

which the applicant proposes to use or produce, including chemical and physical 

forms and isotopic content; maximum quantity by weight of special nuclear material 

of each kind which is to be possessed by the applicant at any time; and an estimate 

of the total amount by weight of special nuclear material of each kind which will 

be produced and received annually. Plutonium shall be considered to be 100% Pu-239 

unless an assay has demonstrated otherwise. 

(d) A summary description of any proposed activity in which special nuclear 

material will be produced, and of any proposed use of special nuclear material. 

(e) The applicant's technical qualificati,ons, including the training and the 

experience, of the applicant and his technical and supervisory staff, which are 

related to the conduct of the proposed activity. 

(f) A description of the supervisory, inspection and other procedures intended 

to insure that the proposed activities will be performed in accordance with the 

conditions of the license. 

(g) The Commission will ordinarily require the applicant to submit information 

with respect to his financial qualifications (1) to undertake the proposed activity 

and conduct it for a reasonable perfod and (2) to pay Commission charges for 

use, consumption and loss of special nuclear material. Such information will 

not ordinarily be required in the case of an application limited to small quantities 
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of special nuclear material for use in research and development. 

170. 24 Radiation safety. The application shall contain the following information 

concerning radiation safety: 

(a) A description of equipment and facilities which will be used by the 

applicant to protect health and minimize danger to life or property, including, 

among other things:, handling and shielding devices; separation of work are~; 

ventilating systems, glove boxes and hoods; fire detection and fire extinguishing 

equipment; radiation detection instruments~ air sampling equipment; devices for the 

disposal of radioactive effluents and wastes; storage facilities; and equipment 

for security against unauthorized removal of material. 

(b) An outline of the proposed procedures to protect health and minimize 

danger to life or property, including procedures for personnel monitoring; type and 

frequency of radiation surveys of the facility; equipment and environs; and methods 

of waste disposal. 

(c) · The applicant's evaluation of the effects of fire, expl~sion and other 

accidents and the probability of release of radiation or radioactive material .as a 

result of accidents. 

I 70. 25 Nuclear safety. 

In an application for a license or for amendment .of a licerise to receive, 

possess or use special nuclear material containing more than 300 grams, computed ~y 

adding the weight of:any .U-233 and of any plutonium i: t0i ,0,6 ~.time&. ;the · weight . qf any 
I 

U-235: 
(a) the applicant shall: 

(l) evaluate the possibility of criticality at each step of the 

process; 
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(2) identify the principle on which nuclear safety will depend 

at each step; and 

(3) demonstrate that it is highly unlikely that criticality can 

occur. 

(b) The application shall include: 

(1) a des cription and evaluation of procedures for receiving 

special nuclear material into the facility and inspecting the 

shipment on receipt, including: 

(i) analysis of the contents of each package for the 

degree of moderation, chemical composition and isotopic content; 

(ii) conf irmation of the net weight of special nuclear 

material in each package; 

(iii) conformity of the placement of material in the 

receiving area and the storage facility with authorized 

procedures; and 

(iv) handling of wet and damaged packages. 

(2) A description and evaluation of procedures for the storage 

of special nuc l ear material, including: 

(i) limitations on total quantity of material, quantity 

limit for each individual unit, dimensions of containers, and 

spacing between units; 

(ii) a description of containers in which special nuclear 

materials are stored; 
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(iii) description _of the storage facility, including dimensions and 

materials of construction of the enclosure and shelving, cubicles, cages 
' 

and other equipment withirt the storage irea designed to assure proper 

spacing between stored units; 
\ 

(iv) precautions to avoid entry of water into the storage area where 

other than the most effective degree of moderation is assumed in the sizing 

and spacing of stored units; and 

(v) administrative controls over the distribution of special nuclear 

material from storage and its return to storage, including means of 

verifying the weight, isotopic content, chemical composition and degree 

of moderation. 

(8) A description and evaluation of procedures for handling and processing 

the special nuclear material, including: material flow diagrams; plan views of 

all facility areas in which special nuclear material is to be used, processed 

or stored, identifying each work area, item of equipment and storage area; and 

a description of each step in the manufacturing process, including: 

(i) a description, using appropriate sketches or drawings of 

equipment and facilities in which the hazard of criticality exists and 

showing dimensions in sufficient detail to permit evaluation of the 

information required ~Y subdivisions (iii), (iv), (v) and (vi) of this 

subparagraph; 

(ii) chemical and physical form of special nuclear material in each 

step of the process, including isotopic content; the nature of any 

materials blended or mixed with the speqial nuclear material; and the 
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170.26 Combined operations. 

If both licensed and other special nuc.lear material will be possessed or 

used at one location, and the total quantity contains more than 300 grams, computed 

by adding the weight of any U-233 and of any plutonium to 0.6 times the weight 

of any U-235, the ~pplication shall include either: 
I 

(a) information which demonstrates that the .quantity of special nuclear 

material in the possession of the licensee under the authority of the license 

will be isolated from other special nuclear material in accordance with 170.57; 

or 

(b) the information concerning nucle4r safety of the total quantity of 

~pecial nuclear material required by 170.25~ 

170.27 Additional information. The Commission may at any time ~equire further 

information in order to enable it to determine whether a license should be granted, 

denied, modified, suspended or revoked. 

STANDARDS FOR LICENSES 

170.31 Geperal standards. An application for · & license or an amendm•nt to a license 

will be approved if the Conmission determines that: 

(a) the special nuclear material is to be used for: 

(l) the conduct of research or development activities rel~ting to: 

(i) nuclear processes; 

(ii) the theory and producticn of atomic energy, including procea1e1, 
~ . . 

mata-»ials, and devices related' to s.u~h p.rocluction;. 

(£ft) utilization of special nuclear material and radioactiive 

material for medical, biological, agricultural, health or milltary 

purposes; 
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(iv) utilization of .special nuclear material, atomic energy, and 

radioactive .material .and processes entailed in the utilization .or 

production of atomic energy or such.material for all other purposes, 

iriclu~ing industrial use, the generation of usable energy, and the 

demonstration of the practical value of utilization or production 

facilities for industrial or commercial purposes; or 

(v) the protection of .health and the promotion of safety during · 

.research and production activities; 

(2) activities licensed by the Commission under section 103 or 104 of 

.the Act; or 

(3) , such .other uses as the Commission detennines . to be .• ppropriate · to 

carry out the. pu~poses of the Act; 

(b) the applicant is qualified by reason of training and expe~ience to uae 

tbe material for the specified purpose in accordance with the regula.tiona iJithia 

c~pter; 

(c) the applicant's proposed facilities, equipment and procedures are adequate 

to protect health and to minimize danger to life or property; 

(d) .. the applicant appears to be financially quaU.fied: 

(1) . to undertake the . proposed activity and conduct it for a . reasonable 

period of ti•, and 

. (2) to pay Commission charges for use, consUIDption and loss of special 

:nuclear material; 

(e) the special nuclear material can be made available to the applicant •• 

reque•ted. In the event that applications for special nucl.ear material exc.eed; the 

amount a.vailable for distribution, the Commission will giv4! ·preference to .tb.,..

activitie• which are mast likely ta Lts opinion to con:trtbute to l>a .. j.c reaearc,h, · ~o 
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the development of peaceful ,,uses of atomic energy, or to the economic and military 

strength of the Nation. In the event tha,t applications for special nuclear material 

for use in activities licensed by the Comnission pursuant to section 104b of the Act 

exceed the amount of special nuclear material available for such uae, the Commission 

will give preference to such applications as will in its opinion lead to major 

advances in the application of atomic energy for induatri•l or cotimercial purposes. 

(f) If the application is for possession of special nuclear material containing . ' 

in excess of 300 grams computed by adding the weight of.any U.;233and :ofany:plutontum to 

0.6times the: weight of. any U-235, the proposed activity will be ao conducted that the 

' occurrence .of either criticality or a , significant releaie of radioactive material 
::---

. is highly unlikely • . In making .such a determination, the C011S11isaion will be guided 

by the standard• in 1170.41 to 70.47 inclusive , and 1170.51 to 70.57 inc1uaive, and 

the conaiderationa in 1170.32, 70.33, 70.34. &Ad 70;35, 

170.32 Nuclear aafetx sxstem. 

(a) . The system of nuclear safety, including equipment, facilities and procedures, 

ati.11 a88ure that criticality is prevented at all times within the limits established 

by this part • . 

(b) The .1yatem shall also assure th~t poaitive action ia taken to prevent any 

event .wbic~ may cause :criticality. 

(c) Nuclear·:safety shall wherever posaible depend · on the characteristics of 

equipaientand facilities rather than procedural or adminiatrative . cdntrolt. 

(d) Special mea•ures sball be provided fo.r d:aiiaition from one me~na of 

. control to another. 
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170.33 Facilities, equipment and procedures. _ 

,) ' 
(a) Shelves, cubicles or containers for processing, handling and storing 

special nuclear material shall (1) provide spacing between units necessary to avoid 

criticality and (2) . include design features which preclude spacing pattei:ns other 
I 

than those intended. 

(b) . Equipment and facilities, including .construction materials, used for 

processing, handling and storing special nuclear material, lhaU bead1quatol7 

designed and construc;t!!d for 1t1.'ength 1 1tabiU.ty and ro1iltance to chemical attack, 

(e) FaeiU.tiH • equipment and procedur ea 1haU be lubh ,that a credibl~ fire 

and the uae of water in extinsuiahins a fir• will not cauae criticality or th• 

relea1e of .1pecial nuclear material to an unra1tricted area in concentrati~n1J 

exceeding the limits prescribed by Part 20 of this chapter, For the purpose of 

this paragraph, a credible.fire is one which can occur under foreseeable circumstances 

in view of the type and arrangement of combustible mater-ials ptesent, the aieaeure1 

provided for the control of fire and the assumption of a source of ignition. 

(d) Powdered uranium, uranium machine turnings or other forms of $pecial 

,nucl.ar material capable of spontaneous combustion in ah• shall not be stored 

within 12 feet of other special nucle~r material unless ~tored under oilJ wate~ 

·or inert gas. 

(e) A storage or trans fer container for an individual unit ,balJ@f.i on (1) mass 

control .at other than the most effective, d~g:ree o·f .moderat:ion, (2) co:nt11iner vol.ume, 

or (3) ·control of geometry shall be so :designed and .constructed .. that \Pt$ .Pf con..-. 

tents will not occur if the container .iS ~dropped on an". unyielding : horizontal flat 

surface from a height of 4 feet or from . the maximum height at ·whlch .. the materia.l 

can be stored 11whichever is higher. 
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(f) If -the individual u~it limits for storage are based on an assumption of 

. 
at.her than the most effective degree of moderation, 

(1) either eac.h individual unit .Ji1Dit shall be chosen on the assumption 

that the material is saturated with water, or all special nucle•r material 

· shali be stored in containers which will not admit water if totally immersed 

in water for four hours; 

(2) metallic masses of special nuclear material . larger th&n -1/8 inch ,. 

in diameter shall be stored without containers or in water-tight containers 

· which meet the. requirements of subparagraph 1 of this paragraph, Dr in 

perforated or open wire mesh .containers; and 

(3) any structure in which special nuclear material is stored shall be 

so designe~ and construc~ed that it will retain its structural integrity and 

will not admit water in the event of fire in an adjoining room or enclosure. . . . 

Such a structure may not be equipped with a sprinkler system. 

•10. 34 · Monitor alarm system. 

A licensee who will possess at one location Jpecial nuclear •terial' 

containing more than 300 grams, computed by adding the weight of any .. U-233. and of any 
I 

plutonium to 0.6 times the wefght of apy U-235, shall maintain in each- are• in·:which 

Jpecia1 nuclear material is handled, used or stored, a monitoring system, including _ -

.g~ or neutron sensing devices, which will energize an au~ible ala~ in the event 

of criticalit}'. 

(a) The monitori~~ system shall: 

(1) have a pre-set alarm level of not less than 5 milU.rema _ _. ~r 
. ,--- . 

nor more than 20 millirems per hour~ 
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(2) have a respqnse time no greater than 3 seconds at a radiation level 

of 20 milliroent.gens per hour or 140 neutrons per square centimeter per second; 

(3) be capable of operating the alarm when the radiation level at a 

distance of l ' f~ot from the location where special nuclear material is handled, 

used, or stored which is most distant from the 'ensing device ~oes not exceed 
6 

300 roentgens .Per hour or 2.1 x 10 neutrqns per aqua.re centimeter per second; 

(4) be .capable of operating .the alarm at a · radiation level to be 

anticipated from an incident causing 1018 fissions during a period of O.l 

seconds at -the point where special nuclear material will be located nearest 

to any sensing devicei and 

(5) provide a sensing device within 120 feet of every location where 

special nuclear material is handled, used or stored or at such .lesser 

distance as may be requited to compensate for intervenips shielding. 

(b) Each monitor-alarm circuit shall: 

(~) be equipped with an auxiliary pow~r source which will automatic~lly 
. supply the system in the event of disruption of primary po~r; 

(2) . be tested by sounding the ,alarm at the time of each practice 

evacuation drill: and 

(3) either give warning in case of any malfunction which renders the 

system inoperable, or be tested weekly. If the t~st program includes sounding · 

· . the alarm at times other than a practice evacu1,ttion drill, personnal shall 

be given adequate notice prior to the test and instructed concerning response 

to real alarms. 
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(c) The alarm shall ~e clearly ,audible in all portions of areas in which 

special nuclear materials are handled, used or stored and in all adjacent areas 

where significant exposure to radiation may result from an incident. 

(d) . The alarm system shall be so designed arid constructed that the alarm will · 

continue to sound until re-set. by a designat~d. supervisor. 

170.35 Emergency procedures. ~ A licensee shall establish a comprehensive emergency 

plan for each area in which special nuclear material is handled, used or stored 

for prompt and rapid evacuation of all personnel to a designated assembly area upon 

the sounding of the alarm. The plan shall permit re-entry only by permisston of a 

designated supervisor. . It shall include the placement of portable radiation survey 

instruments in accessible locations; ~esignation of an individua~ in each area 
. 

' 
responsible for determining the cause of an alarm; and procedures for prompt 

selection of an alternate assembly area in case of a high radiation level in the 

designated assembly area. Procedures to familiarize personnel with the evacuation 

plan shall include drills to be conducted at least once every three months for 

each operating and maintenance shift. 

CRITERIA FOR DETERMINING LIMITS FOR INDIVIDUAL ·. UNITS 

170.41 General. 

_(a) Individual units. A unit of special nuclear material may be considered 

to -be safe from criticality if it complies with the requirements of 1170.42 and 

70.43 for homogeneous mixtures, of 870.44 · for lattices <?f uranium rods of low 

enrichment, of 170. 45 for other heterogeneous systems, of ·170.46 for general mass 

a~d ·volume . limits, or of 170;47 establishing special limits, an(l also compiies with 

the pertinent requirements of those sections concerning density, degree of moderatio-
and reflection. 

q 
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{b) Arrays. An array of units of special nuclear materia l may be considered 

safe from criticality if it compli~s with the requ~rements of 1170.51 to 70,57 

inc lusive concerning the determination of safe limits of arrays of individual units. 

(c) Limits. The Commission may require in appropriate cases ~ variety or 

combination of limits in the control of critfcali.ty of one ot' more such uni ts , 

(d) Moderation. In establishing limits, the most effective degree of moderation 

shall be assumed unless control of moderation can be assured thrpugh elimination, 
f . 

c o n f i nement or control of water and other moderators containing . hydrogen. 

(e) . Reflection. Reflector conditions shall be assumed :to be " thick" dnleaa 

the licensee demonstrates that reflection cannot exceed "nominal" U mits or sball 

be assumed to be "nominal" unless he demonstrates that reflection cannot exceed 

"minimal" limits. 

(f) Additional factors. In establishing criticality limits, proper allowances 

shal l be made for uncertainties in sampling and analysis, and for other sources of 

error . 

(g). Neutron poisons, The effects of built-in neutron poisons may be 

consider ed i f t here is assurance of their continued presence and effectiveness. 

(h) Special moderator and reflector, 

(1) , When beryllium, heavy wat.e~ or gt'aphite is pi-esent as a moderator 

or re flector, nuclear safety will be evaluated 9n the Otl•is of experimental 

data or calculations, which take into account characterbtics of the ' m0derator 

or re flector .. 
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(2) One and one-half inches of steel or graphite may be deemed to be 

a "nominal" reflector for special nuclear material in the form of metal, and 

l inch of steel may be deemed to be a "nominal" reflector for a solution 

containing special nuclear material. 

170.42 Basic Criteria. Solutions, suspensions or mixtures of liquids or fine 

particles or granules in any combination may be considered to be homogeneous 

mixtures, and shall be subject to the limits prescribed by this section. 

(i) A homogeneous mixture of water moderated uranium containing 93.5% or 

more of U-235 may not exceed a mass limit determined in accordance with Figure 1, 

a volume l imit determined in accor dance with Figure 2, a cylinder diameter 

determined in accordance with Figure 3, or a slab thickness determined in accord-

ance with Figure 4, when the degree of moderation and reflection are as specified 

in the pertinent Figure and the U-235 density is not in excess of that specified 

in Figure 13 for the degree of moderation. 

(b) A homogeneous mixture of water mode~ated plutonium containing 3% or more 

of Pu-240 may not exceed a mass limit determined in accordance with Figure 5, a 

volume limit determined in accordance with Figure 6, a cylinder diameter determined 

in. accordance with Figure 7, or a slab thickness determined in accordance with 

Figure 8, when the degree of moderation a~d reflection are as specified in the 

pertinent Figure and the plutonium density is not in excess of that specified 

in Figure 13 for the degree of moderation. In determining limits pursuant 
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to thi8 section ancl 1ipree·s, 6, 7 or a, the total-·· of plutonium may be 
~ .; . 

coneiclerecl to be Pu-239 and the curve deaignatecl "Pu-239 only, thick reflector" 
. I 

' 
may b• ueacl in ascertaining the limit u~l••• the proportion of Pu-240 i• equal to 

or greater than 3i of the total plutonium, in which case the other appropriate 

curve• in each of tho•• Piguree shall be used. 

(c) A homogeneous mixture of water moderated uranium containing U-233 may 
' ' . 

not exceed a ma•• limit determined in accordance with Pigura 9, a volume limit 

determined in accordance with Figure 10, a cylinder diameter determin.ed in 

accordance with Figure 11, or a slab thickn••• determined in accordance with 

Figure 12, when the degree of •oderation and reflection are ae specified in the 

pertin~nt Pigut'e and the 'U-233 density 'if not la exceH of that specified in 

Figure 13 for the 4eiree of mOderation. 
' . 

' . 
17~.43 ;y1ue"tment and aligwanc• factor•. 

<(a) ·~· :~ermi11tbl~ · -... container voiu••, cyli-nder diameter or •lab 
; 

\~~ickile•, 4•t•rinin~4 tn accordance wi~r 170.42~ . 
• . . 

(1) shall be adju1ted ~Y mult?plying it by th• affective den1ity adjustment 
. :~: .' . " J· . 1 

fa~tor determined in accordancr• with 170.43(1)); and 

(2) may be multiplied by: ' 

(i) an enrichment allowance factor determined in accordance with 

l70.43(c), 

(ii) a ehape~>.illowance factor det.,.ined in. accordance with 170.43(d),: 

(ftii) a density allowance factO.r ,determined in accordance with 

·l70.43(e), and 

- 46 -



e e 

(iv) a dilution allowance ,factor determined in accordance with 

170.43(f). 

(b) Effective density of meta l , mixture, compound or solution. If the 

-effective density ( ~) of metal or of a mixture, compound or solution which .contains 

.U-235, U-233 or plutonium is greater than the effective density <Po ) specified 

in Figure 13 of this section as corresponding to a specified degree of moderation 

then: 

(1) a limit of ·c;yll.i!nder diameter ·flt ·'81.tib _ .bhickness determined in 

accordance with 170.42 shall be multiplied .by ·tlhe ra_tio of the -effective 

density spedi•~ed li.n Figure 13 ((?, ) to the actual effective density ( P ) ; 

(2) .a itnass limit determined in accordance with 870.42 shall be multiplied 

by the square of that ratio; and 

(3) a container volume l imit determined in accordance with 170.42 

shall · be D\ulltiplied by the cube of that ratio. 

If the 1effective density of metal or of a mixture, compound or ·solution 

is less thaµ the effective density spe_cified in Figure 13 of this sec.ibion as 

corresponding to a ·specified degree of moderation, then a 'l~mit detenrtined in 

accordance with 170.42 of this section shall not be increased by reason ip;f 

that fact. 

(c) U ~ 235 Enrichment. 

(1) In the case of uranium metal without interspersed hydrogeneous 

llllU:erial and without any other moderator, the mass limit determined in 

acco.,dance with Figure 1 of 170.42 may be multiplied by an allowance .fac.tor 

... 47 -
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in accordance with F!gure 14 of this section, depending on the degree of 

enrichment of U-235. 

(2) In the case of a uranium compound or an aqueous homogeneous solution 

of uranium under thick reflector conditions, the mass limit corresponding to 

' any degree of moderation determined in accordance with Figure 1 of ~70.42 may 

be multiplied by an allowance factor determined in accordance with Figure 15 

of this section, depending on the degree of enrichment of U-235. If the enrich

ment of U-235 is less than 93.5% then the limit of container volume, cylinder 

diameter or slab thickness may be computed by multiplying a container volume 

of 4.8 liters, a cylinder diameter of ),0 inches, or a slab thickness of 1.5 

inches by an allowance factor determined in accordance with Figure 15, 

depending on the degree of enrichment of U-23;, 

(d) Shape. When special nuclear material is stored or handled in a cylin

drical container the height of which is not ~he same as the diameter, a mass or 

volume l~mit may be increased by a shape allowance factor determined in accordance 

with Figure 16 of this section. 

(e) Density. When the density of special nuclear. material in the form of 

metal in the absence of diluents and of moderators is less than maximum, a mass 

limit determined in accordance with ~70.42 may be multiplied by an allowance 

factdf determined in accordance with Figure 17 of this section. For the purposes 

of this section, the maxi~um density of uranium containing U~235 shall be assumed 

to be 17.6 grams per cubic centimeter, the maximum density of plutonium shall be 

assumed to b~ l9.6 grams per cubic centimeter, and the maximum density of uranium 

containing U-233 shall be assumed to be 18.3 grams per cubic centimeter. The 

allowance factor for mass limits shall not in any event exceed 10, 

= 49 ~ 
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(f) Dilution. 

(1) When U-235, Pu-239 or U-23~ is mixed homogeneously with any element 

of atomic number 11 to 83 inclusive, in the absence of hydrogen, deuterimn, 

beryllium or other moderator, the mass limit may be multiplied by an 

allowance factor determined in accordance with Curve A•of Figure 18 of this 

section. 

(2) When U-235, Pu-239 or U-233 is combined homogeneously in a mixture 

solution or compound with any element of atomic number 11 to 83 inclusive, 

or with carbon, nitrogen, oxygen or fluorine, in the absence of any other 

moderator or diluent, in the proportion of at least one atom of U-235, Pu-239 

or U-233 for each 7 atoms of the mixture, the mass limit may be multiplied by 

an allowance factor determined in accordance with Curve B of Figure 18 of 

this section. 

170.44 Lattices of uranium rods of low enrichment. 

(a) Limits of mass, container volume'• cylinder diameter and slab thickness 

for a lattice consisting of rods pf uranium metal, uranium all~y or uranium oxide 

in which no more than 5% of the uranium consists of U-235, moderated and reflected 

by. light water only, shall be ascer~ained in accordance with Figures 19, 20, 21 

and 22 respectively of this section. 

(b) A shape allowance factor for a cylindrical container determined in 

accordance with Figure 17 of this section may be applied to a mass limit for such 

rods determined in accordance with Figure 19 or a volume limit determined in 

accordance with Figure 20 but not to a cylinder diameter limit determined in 

accordance with Figure 21 or a slab thickness limit determined in accordance with . 

Figure 22. 
= 1.:::4 "' . ~ 
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870.45 Other heterogeneous systems. Heterogeneous water moderated systems other 

than those described in 670.42, including systems which consist in whole or in 

part of uranium rods having an enrichment of .greater than 5% of U-235,may be treated 

as homogeneous systems governed by §70.42 if the correction for effective 'density 

provided in §70.43(b) is applied. 

!70.46 General mass and volume limits. The following mass and container volume 

limits for individual containers may be em?loyed in any event, but allowance factors 

for variations in enrichment, densi:f:t:y,, ·dilution or shape of §70.43 may not be 

applied. 

MASS AND CONTAINER ' ~OLUME LIMITS FOR INDIVIDUAL UNITS 

Degree of Moderation (H/X) 
u235 Pu . 

tJ233 

More than Not more than · Mass . Limits. (in JdloSrams) 

2 10.0 2.5 2.8 

2 3 9.0 2.5 2.5 

3 5 7.3 2.5 2.2 

5 10 5.2 2.5 LS 

10 20 3.6 2.4 1.3 

Volume Limits (in. liters) 

20 3.6 2.4 1.3 

170.47 Special unit limits. The Co.mmissi>on may permit the ~stab ·~ . 

lishmenLo.f limits other thah those specified in 870.42 to 70.46, inclusive, when 

the sufficiency-·of the proposed limits iS l : dem~nstrated ·by experimental data, 

calculations · or plans for special contro:ls. Adjustment factors for operating e.rrors 
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and for uncertainties of ·measurement or calculation shall be included. The 

calculative method shall be verified by application to a system of known reactivity 

and of similar enrichment, composition, moderation and configuration. 

CRITERIA FOR DETERMINING LIMITS FOR ARRAYS OF INDIVIDUAL UNITS 

§70.5t General criteria of safety of arrays. Interaction among units of special 

nuclear material, determined in accordance with any of the criteria of §§70.41 to 

70.47 inclusive, shall be so limited that criticality is precluded. An array of 

units of special nuclear material will be considered to be safe from criticality 

when the number of units in a single array is limited in accordance with §§70.52, 

70.53, 70.54, 70.55 or 70.56, the spacing of individual units within the array 

complies with the requirements . of the applicable one of those sections, and the 

array is isolated from other arrays in accordance with 670.57. 

170.52 Solid angle criteria 

(a) The criteria in this section may be used to establish the minimum spacing 

.requirements between units and the maximum ntimber of individual units of special 

nuclear 'material within an array when, 

(1) the array does not include any single mass of metal of 2 kilograms 

or more, 

(2) each ,unit in the array is at least 12 inches from every other unit, 

and 

(3) the value of the neutron multiplication factor (k) does not .exceed 

0.8 for any single unit. 

(b) . The maximum total solid angle subtended at any unit in an array by other 

units in the array is related to the neutron multiplication factor (k) of that unit 

in the fol lowing manner: 
- 60 = 



-· e e 
(1) if k is less tha~ 0.3 the maximum total solid angle is six steradians; 

(2) if k i~ not less than 0.3' but not greater than 0.8 the maximum total 

solid angle is a number of steradians equal to 9 minus 10 k. 

(c) For . purposes of this section the neutron multiplication factor (k) for a 

single unit .shall be determined by assuming reflection provided by the container 

and any other inunediately adjacent reflector other than a water reflector resulting 

from flooding, and assuming the most effective degree of moderation within the 

container which could result from accident, human error or leakage of water into the 

container. The neutron multiplication factor shall be determined by either of tlie 

. folloWing .methods: 

(1) calculation, verified by application to a system of known reactivity 

and of similar enrichment, composition, moderation and configuration, or 

(2) assumption , in accordance with the following mass or geometry limits, 

(i) when mass is the controlling limit of a unit, determined for a 

thick reflector by any of the methods in H70 •. 42 to 70.47' inclusive, k 

shall be 0.65; 

(ii) when container volume, cylittder diameter dt slab thickness 

ia the controlling limit of a unit; determined for a thick reflector by 

any of the methods in 8870.42 to 70.47 inclU~ive, k shall b~ 0.8, except 

that k shal~ be 0.58 for a cylinder of insid~ tliamet~r of 5 inches or 

less, containing a uranium compound or solution meeting the requifements 

of 1170.42(~) attd 70 .43(b). 
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(d) 'rhe solid . angle (.('\,) shall be determined as either, 

(1) the.,_,aolid angle subtended' at the center of one, unit by another unit, 

or 

(2) an approximate solid angle determined in ~ccordance with the 

following criteria: 

(i) the cross-sectional area of a unit in a plane perpendicular to 

a line joining its center with the center of another unit divided by the 

sq1.18re of the distilnce between ·.iU n~6MCJt "ud&l11e an4 the eenter of the 

othef ~nit 9 
n cBoss SFcrJONAL-AeEA 

- ( .SEP/fRAT/OH ;:z)lsrANCii)2 

(ii) for a cylinder having a diameter d and , subteqding an angle 

( e.) at a point p at the center of the other unit, and paving one end at 
. L . ' 

t~e foot of a J>erpendicular of length h drawn from .point p, 
"P 

f). = -~ sin e h 
..___ ___ d 

(iii) for a disc having a radius r Which subtends an ~ngle <.2"/J) 
. ' 

at point p, and which lies in a plane perpendicular to a line' h from 

point p to -its center, 
p 

.A = 211' ( I - cos e) 
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(iv) for a rdctangle whose sides are a and b and the center of which 

is 'at a distance q from point p 'and at an angle ( e ) from a perpendicular 

from p to its extended surface, . p 

a h 
.{). = ah c_osB 

Cf 

(v) for a rectangle whose sides are a and b, and which lies in a 

plane perpendicular to a line h from point p to its center, 
. . .p 

. • -I (~) (-}) 
J). = '1 Siil /~<f/+ h a.l/[f-)~+ h :i. 

a 

\ 
\ 

(vi) for· a cylinder having a dia~eter d, whose axis is perpendicular 

tQ the line h from point p to its surface bisectins its length and whos~ 

length subtends an angle (:1,,8) at point p when the cylinder is 
. 

represented by an orthographic projection on a plane tangent to the 

surface nearest point p, 

1 
.L 

l 
£1.=2f-sin a 
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(vii) for a sphere subtending an angle <2. e) at point p, when the 

sphere is represented by an . orthographic projection of radius r on a 

plane tangent to the surface nearest point p, 

• 

· .ti= 2 Tf (I-cos e) 

'---~------

(: 
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(e) In an ,.array ·of three .or more "nits the total solid angle subtended at any 

:. . . 

point by two or more units is the sum of the solid •!\Slee subtended by each of them 
. I . .' 

except tbat a ~nit or portion of a unit which ia shielded by another unit .lDS')' be 

disregarded. 

(f) . In an array of identical units the solid angle shall ·be 'measured from the 

moat nearly central unit. 

(g) In an array of identical units where there is no identifiable most nearly 

. central unit, or . tn an array .made ·up of units which 'vary in multiplication factor., 

size or shape, the arrangement .and spacing of the units shall be .such that the total 

. eoU,d a~_le , aubtended at each unit by the other units .shall .not exceed the maxim\illl 

allowable total solid angle corresp0nding to the · neut~on multiplication factor (k) 

of .that .unit. 

170.53 Spacing criteria for salts and solutions gf uranium. 

(a) ' ari array of units of salts or solutions of uranium with the cor.r.eapondence 

between effective,'density and degree of mode~ation 1apecified in . Jig~re 13, packaged 

in ·the ·containen °apecified in thi• i•ection and not exceeding .the epecifiedmaximum 
~ . . . . . 

enrichment, 'may be spaced according to the following table except . in the presence of 

·graphite, , beryllium or deuterium. 

(b) A .planar array may be ·spaced in accordance with this section only when 

container• are &t'J'anged on ,;square pitch, with longitudinal axes di. the ·.c.qtatAi .. ers 

parallel~ 
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SPACING OF CONI'AINERS OF SPECIFIED GEOMETRY 

SALTS OR SOLUl:IONS OF URANIUM 

Minimum Edge-to-Edge Spacing, (ft.) 

Two . Infinite Infinite 
Maxi mum U-235 Containers Linear Planar 

Common Containers enrich~ent(%) Array Array 

4. 8 liter volume 100 1 1 1 
1 . 511 thick i 20 ° x2.0 e 11 lab loo. l 7 
~ cylindrical Containe1s 

"'lns1.de 
Diameter Length 

5" 20' 100 1 2.5 4.5 
5" 2.5' 100 - 1.25 1.5 
511 4' 100 - 1.5 2 
8" 4' 12.5 .. 3.5 .4.5 

' 10", 4' 5.9 .. 4 5 
12" 4' 3. 75 - 4 5 

870.54 Spacing limits for storage in cubical array of individual units subject to 
General Mass and Voltnne Limits. 

(a) Individual units which comply with the criteria of 870.46 may be stored in 

a cubical array, in numbers of units specified in Figure 23 of this section; depending 

on the minimum center-to-center spacing of units . Curve A of Figure '23
1 
shall be 

employed when an array is fully reflected, and Curve B shall be employed where nominal 

reflection is assured. 

(b) . There shall in . any event be a distance of at least 8 inches between 

adjacent surfaces of special nuclear material, regardless of the thickness of 

packaging. 

870.55 Spacing limits fol: certain arrays of individual units subject to sent!ral mass 
and volume . limita. 

(a) Individual units which comply with the criteria of 870.46 may be stored in 

· an array, which is other than a cubical array as ,defined :l.n 870.54, in acc:ordance 

with the provisions of this section. 
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(b) There shall in any event be a distance of at least 8 inches between adjacent 

surfaces of special nuclear material, regardless of the thickness of the packaging. 

(c) Two planar arrays shall be regarded as a single array if the distance 

between them is not greater than 7-1/2 feet. 

Type of Array 

Isolated Linear or Planar Array 

,Two or more planar arrays separated 
by at least 7.5 feet 

Minimum center-to-center 
Spacing of Units 

(Inches) 

16 

30 

24 

20 

Storage Limit Per 
Array, Number of 

Units 

No limit 

120 in each array 
240 total 

90 in each array, 
180 total 

50 in each array, 
100 total 

· 170.56 Special array limits. The Commission may accept mathematical calcul~tions 

:demonstrating the nuclear safety of an array other than the limits prescribed in 

8870.52 to 70.55 inclusive, if the calculative method is verified by application , 

to a system of known reactivity and of similar enrichment, composition, moderation, 

reflection and configuration. The calculations shall include adjustment factors for 

operating errors and for uncertainties of measurement or calculation. 
' · .. 

870.57 Isolation Criteria 

(a) An array of special nuclear material -111ay be ~onsidered isolated from 

another array of special nuclear material if the separation is greater than the 

larger of the following distances: 

( 1) twelve feet, or 

(2) the greatest distance i&<Ct:"'Cl>li41J an orthographic projection of either array 

on a plane perpendicular to ·• line joining their centera .• 

- 68 -



.. 

--- -
(b) An array may be ~onsidered to be isolated if it is separated from all 

other special nuclear material by at least the equivalent of 8 inches of concrete 
of a density of 140 pounds per cubic foot . 

(c) A linear array may be considered to be isolated from another lin~ar array, 

regardless of length if the two arrays are separated by a dietance of at least 12 feet. 

LICENSES 

170.71 Issuance of licenses 

(a) On determining that an application meets the requirements of the Act and 

of the regulations of the Commission, the Commission will issue a license in such 

form and with such conditions and limitations as it deems necessary or proper to 

effectuate the purposes of the Act. 

(b) Allocation procedures. 

(1) ;The Co111I1iesion may include in licenses issued putsuant to Section 53 

of the Act provisions as tp availability to the licensee, as needed, of the 

quantities of special nuclear material required for conduct of the activities 

authorized. Such provisions usually will be in the fottll of a statement that 

the Commission has allocated to the licensee, for use in the conduct .of such 

activities, a designated quantity or quantities of speci-1 nuclear material, 

and may inc lude an estimated schedule for a reasonable period of time of 

special nuclear material to be transferred to the ~pplicant and to be returned 

to the Commission. 

(2) Provisions allocating special nuclear material will not be included 

in a license when the special nuclear material is to be charged to a quantity 

allocated to another licensee. Unless other arrangements are made with the 

Commission, special nuclear material transferred to a licensee to be fabricated 

or processed for another licensee will be charged to the quantity allocated 

in the latter's license. 
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(c) A license issued for use of special nuclear material in activities in which 

special nuclear material will be produced shall, subject to the provisions of 

.. 170. 8l(b), be deemed to authorize such persons to possess, use, and trans fer the 

special nuclear material produced in the course of the authorized activities. 

(d) No license will be issued 

(1) for a use which is not under the jurisdiction of the United States; 

or 

(2) if the Connni,ssion finds that the distribution of special nuclear 

material to the applicant would be inimical to fhe common defense and security. 

870.72 Conditions of licenses, 

(a) A license shall expire at the time specified in the ficense :and 

shall be deemed . to contain and be subject to the :following · conditions·; 

(1) title to all special nuclear material shall at all times be in the 

United States; 

(2) no right to the special nuclear material shall be conferred by the 

licensee except as defined by tpe license; 

(3) neither the licenli!e nor any right under the license shall be assigned 

or otherwise t .rans ferred in violation of the provisions pf the Act; 

(4) all special nuo1ear material shall be subject t:o the right of 

recapture or control reserved by section 108 and to all other provisions of 

the Act; 

(5) no special nuclear material may be used in any utilization or 

production facility except in accordance with the provisions of the Act; 

~ 70 -
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(6) the licensee shall not use the special nuclear material to construct 

an atomic weapon or any components of an atomic weapon; 

(7) except to the extent that the indemnification and limitation of 

liability provisions of section 170 of the Act apply, the licensee will hold 

the United States and the Commission harmless from any damages resulting from 

the use or possession of special nuclear material by the licensee. 

(8) the licensee shall be subject to and shall observe all applicable 

rules, regulations and orders of the Commission. 

( b) The Commission may incorporate in any license such additional condt tions 

·and requirements with respect to the licensee 1 s receipt, possession, use and transfer 

of special nuclear material as it deems appropriate or necessary in order to: 

(1) promote the common defense and security; 

(2) protect health and minimize danger to life or prope~ty; 

(3) protect restricted data; 

(4) guard against the loss or diversion of special nuclear material; 

(5) require such reports and tq~ keeping of such records, and provide 

for such inspec tions, of activities Under the license as may be necessary or 

appropriate to 'effectuate the purposes of the Act and r~gulations thereunder. 

(c) if the special nuclear material license authorizes ~ossession of special 

nuclear material containing more than 300 grams, computed by adding the weight of 

any U-233 and of any plutonium to 0.6 times the w~ight of atty U-235, the license 

shall be deemed to contain and shall be subject to th~ foll~wing conditions: 
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(1) the licensee shall maintai~ current records which shall be kept 

available for inspection by the Commission at the address .specified in the 
I . 

license, showing the locat.ion and quantity of special nuclear material at 

each licensed place of use; 

(2) prior to the use of any special nuclear material in processing or 

storage, the licensee sQall have clearly designated in writing and made known 

to all personnel concerned the responsibility for control of the material at' 

each phase of the processing or storage; 

(3) the licensee shall not permit ~ny person to perform a.ny operation 

involved in the processing or storage of the special nuclear material until 

he has received copies of, and instructions in, the licensee's operating and 

emergency procedures and shall have demonstrated understanding of them. 

170.73 Expiration. Except as provided in 870.74(b) and as may be provided in 

licenses issued for operation of production or . utilization facilities pursuant to . 

Part 50 of this chapter, a specific license shall expire no later than three years 

from the last day of the month in which it is issued. 

170.74 Renewal of license. 

(a) An application for renewal of a license shall be ,filed in accordance with 

1170.21 and 70.22. 

(b) When a licensee, not less than thirty (30) days prior to expiration of 

an existing license, has filed an application in proper fo~m . for renewal of the 

license, the existing license shall not expire until the application for .a renewal 

has been finally determined by the Conmission. 
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§70.75 Amendment of license. An application for amendment of a license shall be filed 

in accordance with §§70.21 and 70.22 and shall specify the respects in which the 

licensee desires his lic~nse to be amended and the grounds for the amendment. 

§70.76 Commission action on application to renew or amend. In considering an 

application by a licensee ·to renew or amend his license, the Commission will apply 

the standards and criteria prescribed by §§70.31 to 70.57, inclusive. 

870.77 Inalienability of licenses. No license granted under the regulations in this 

part, and no right to possess or utilize special nuclear material granted by any 

license issued pursuant to the regulations in this part, shall be transferred, 

assigned or in any manner disposed of, either voluntarily or involuntarily, directly 

or indirectly, through trans fer of cont ro 1 of any license to any person unless the 

Connnis(lion ~hall, after securing full information, find that the transfer h in . . : 

accordance with the provisions of the Act, and shall give its consent in writing. 

170. 78 . Reduction and termination of allocations. 

(a) . The Commission may, in accordance with the procedures provided in Part 2 

of this chapter, reduce the quantities of special nuclear material allocated to any 

licensee pursuant to 870.71, on the ground that the quantities allocated exceed 

those reasonably required, or estimated to b~ required, for conduct of the activities 

authorized by the license. 

{b) The expiration, revocation or other termination of a license shall . 
terminate all special nuclear ttiat:.er:i.a1 allocations incorporated in it, or issued 

in connection with it. 
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ACQUISITION, USE AND TRANSFER 

870.81 Authorized use. 

(a) A licensee shall confine his possession and use of special nuclear material 

to the locations and purposes authorized in his license. 

(b) The possession, use and transfer of any special nuclear material produced 
/ 

by a licensee, in connection with or as a result of use of special nuclear material 

received under his license, shall be subject to the provisions of the license and 

the regulations in this part. 

(c) Nothing in the regulations in this part or in any license issued pursuant 

to the regulations in this part shall authorize or be deemed to authorize (1) the 

distribution of any special nuclear material to any person for a use which i• not 

under the jurisdiction of the United States or (2) the export from or import into 

the United States of any speci~l nuclear material, 

170.82 Transfer. 

(a) No licensee shall transfer special nuclear material except as authorized 

by this section. 

(b) A licensee may transfer special nuclear material: 

(1) to the Commission; 

(2) to a licensee whose license authoriZes him to receive such special 

nuclear material; or 

(3) as otherwise authorized by the Commission ~n writing. 
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(c) The transfer of amounts of special nuclear mate~ial in excess of those 

specified in ~70.3(b) shall not be undertaken until the s~ipping procedures for 

the transfer have been approved by the Commission pursuant to the requirements 

of Parts 71 and 72 of this chapter. 

RECORDS, REPORTS AND INSPECTIONS 

070.91 Records. A licensee shall keep records showing the receipt and 

transfer of special nuclear material. 

~70.92 Reports of accidental criticality or loss of special nuclear material. 

In addition to the requirements for reporting incidents specified in 

120.405 of this chapter, a licensee shall i~ediately notify the Director 

of the Atomic Energy Commission Regional Compliance Office designated in 

Appendix D of 10 CFR 20 of any occurrence of accidental criticality or any 

loss of special nuclear material other than normal operating loss. 

170.93 Material status reports. 

(a) A licensee shall submit to th~ Commission on Form AEC-578 reports 

co~cerning special nuclear material distributed by the Commission pursuant 

to section 53 of the Act and received, transferred or possessed by the 

licensee or for which he is financially resp~nsible. Reports shall be made 

as of December 31 and June 30 of each year, and shall be filed with the 

Commission within 30 days after the end of the period covered by the report, 
. J 

except that any licensee who during the six months preceding June 30 had 
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losses or burnup of less.than ten grams of special nuclear material and did 

not receive or transfer any special nuclear material or financial 

responsibility for it need file only an annual report as of December 31. 

The Commission may permit a licensee to submit material status reports 

at other times when good cause is shown. 

(b) The Commission may in addition require that a licensee submit 

Form AEC•578a, "Material Activity Schedule" as a reconcilation schedule 

for special nuclear material for which one licensee is financially 

responsible." to the Commission but which is in the physical possession of 

another licensee. When Form AEC-578a is required, i .t shall be signed by both 

licensees. 

170.94 Material transfer reports. A licensee who transfers, and a licensee 

who receives, special nuclear material shall promptly submit to the 

Conunission Form AEC-388 reports concerning each transfer of special nuclear 

material which has been distributed by the Commission pursuant to section 

53 of the Act. 

f70.9S Inspections. 

(a) A licensee shall afford to the, Commission at all reasonable 

times opportunity to inspect special nuclear material and the premises and 

facilities in which special nuclear,. material is ~eceived, possessed, used 
i 

or transferred. 
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(b) A licensee sha12. m.3ke available to the Commission for inspection, 

on reasonable notice, records kept by him pertaining to his receipt, 

possession, use or transfer of special nuclear material. 

§70.96 ~· A licensee shall perform, or permit the Commission to 

perform, such tests as the Commission deems appropriate or necessary for the. 

administration of the regulations in this part, including tests of (a) 

special nuclear material, (b) facilities in which special nuclear material 

is utilized, produced or stored, (c) radiation detection and monitoring 

instruments> and (d) other equipment and devices used in connection with the 

production, utilization or storage of s~ecial nucl~ar material. 

MODIFICATION AND REVOCATION OF LICENSES _ 

170.101 Modification and revocation of licenses. 

(a) The terms and conditions of all licenses shall be subject to 

amendment, revision, or modification by reason of amendments to the Atomic 

- Energy Act of 1954, or by reason of rules, regulations or orders issued 

in accordance with the Act or any amendments thereto. 

(b) Any license· . may be revoked, suspended or modified, in whole or in 

part, for any material false statement in the application or any statement of 

fact required under section 182 of the Act or because of conditions 

revealed by such application or statement of fact or any report, record. 

or inspection or other means which would warrant the Commission to refuse 

to grant a license on an original application or for violation of, or failure 

to observe any of the terms and conditions of the Act or the license or of any 

rule, regulation or order of the Commission. 
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(c) Upon , revocation, suspension or modification of a license, the· Conpiaaion 

. may immediately retake possession of all special nuclear material held by the licensee. 

In cases found by the Commission to be of extreme importance to the national defena• 

or security, or to the health and safety of the public, the Conmission may recaptur' 

any .special nuclear material held by the licensee prior to any of the procedures 

provided under the Administrative Procedure Act. 

(d) Except in cases of willfulness or those in which the publi~ beaith, 

interest OF safety requires otherwise, no license shall be modified, suspended or 

revoked unless, prior to the institution of proceedings therefor, facts or conduct 

which may warrant such action shall have been called to the attention of the license~ 

in writing apd the licensee. shall have been accorded opportunity to demonstrate or 

achieve compliance with all lawful requirements. 

170.102 Suspension and operation in war or national emergency. Whenever Congress 

declares that a state of war or national emergency exists, the Collld.ssion, if it 

finds it necessary to the common defense and security, may, 

(a) suspend any license it has issued; 

(b) order the recapture of special nuclear material distributed; 

(c) order the operetion of any licensed facility; 

(d) order entry into any planf or facility in .order to recapture special 
I 

nuclear material or to operate the facility. Just compensation shall be paid for 

any damages caused by recapture of special nuclear material or by operation of any 

i~cility, pursuant to this section. 
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ENFORCEMENT 

§ 70.111 Violations. An injunction or other court order may be obtained prohibiting 

any violation of any provision of the Act or any regul~tion or order issued thereunder. 

Any person who willfully violates any provision of the Act ot any regulation or order 

issued thereunder may be guilty of a crime and, upon conviction, may be punished by 

fine or imprisonment or both, as provided by law. 

FOR THE ATOMIC ENERGY COMMISSION 

Dated at Germantown, Maryland this 

15th day of February , 1963. 




