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Title 10�ATOMIC ENERGY 
Chapter I�Atomic Energy 

Commission 

PART 20�STANDARDS FOR PROTEC­
TION AGAINST RADIATION 

Disposal of Radioactive Waste 
Material 

On February 4, 1960, the Commission 
Issued for public comment a proposed 
amendment to 10 CFR Part 20 designed 
to prohibit issuance of licenses which 
would authorize the disposal of radio­
active waste material on privately owned 
sites by persons engaged in commercial 
radioactive waste disposal activities. 
The comments received by the Commis­
sion with respect to the proposed amend­
ment have been considered by the Com­
mission and are on file in the Commis­
sion's Public Document Boom. The only 
changes which have been made in the 
proposed amendment as published in the 
FEDERAL REGISTER are that the amended 
section has been changed from 20.304 
to 20.302, and that the words "Federal 
or State governments" have been 
changed' to read "Federal government 
or by a State government." 

Pursuant to the Administrative Pro­
cedure Act, notice is hereby given that 
the following amendment to Title 10, 
Chapter I, Part 20, "Standards for Pro­
tection Against Radiation," is adopted 
to be effective 30 days after publication 
in the FEDERAL REGISTER. 

Section 20.302 is amended by the ad­
dition of the following statement at the 
end of the section: 

The Commission will not approve any 
application for a license to receive li­
censed material from other persons for 
disposal on land not owned by the 
Federal government or by a State 
government. 

Dated at Germantown, Md� this 6th 
day of January 1961. 

For the Atomic Energy Commission. 

WOODFORD B. MCCOOL, 
Secretary. 

FSt. Doc. 61-364; Filed, Jan. 17, 19613 
8:46 9JO.I 
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PART 

[Heprlnt from the FEDERAL BECISTEB, November 17,1960] 

Rules and Regulations 
Title 10�ATOMIC ENERGY 

Chapter I�Atomic Energy 
Commission 

20�STANDARDS FOR PROTEC­
TION AGAINST RADIATION 

Statement of considerations. The 
Atoniic Energy Commission's regulation 
10 CFR Part 20 Is hereby republished 
for the purpose of Incorporating into one 
docu ment all amendments to the regula­

te date, including the amendment 
published in the FEDERAL REGISTER on 
September 7, 1960, to become effective 
January 1, 1961. 

GENERAL PROVISIONS 

Sec. 
20.1 Purpose. 
20.2 Scope. 
20.3 Definitions. 
20.4 Units of radiation dose. 
20.5 Units of radioactivity. 
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rtECORDS, REPORTS, AND NOTIFICATION 

20.401 Records of surveys, radiation moni­
toring, and disposal. 

20.40? Reports of theft or loss of licensed 
material. 

20.403 Notifications of incidents. 
20.404 Report to former employees of ex­

posure to radiation. 
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20.50 . Applications for exemptions. 
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ENFORCEMENT 
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Appendix A�[Reserved] 
Appendix B�Permissible Concentrations in 

air and water above natural background. 
Appendix C. 
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Commission Operations offices. 

AUTHORITY: 58 20.1 to 20.601 Issued under 
sec. 161, 68 Stat. S48. as amended; 42 U. S. C. 
2201. 

GENERAL PROVISIONS 

§ 20.1 Purpose. 

(a) The regulations in this part estab­
lish standards for protection against 
radiation hazards arising out of activities 
under licenses issued by the Atomic 
Energy Commission and are issued pur­
suant to the Atomic Energy Act of 1954 
(68 Stat. 919). 

(b) The use of radioactive material or 
other sources of radiation not licensed 
by the Commission is not subject to the 
regulations in .this part. However, it is 
the purpose of the regulations in this 
part to control the possession, use, and 
transfer of licensed material by any li­
censee in such a manner that exposure 
to such material and to radiation from 
such material, when added to exposures 
to unlicensed radioactive material and 
to other unlicensed sources of radiation 
in the possession of the licensee, and to 
radiation therefrom, does not exceed the 
standards of radiation protection pre­
scribed in the regulations In this part. 

§ 20.2 Scope. 
The regulations in this part apply to 

all persons who receive, possess, use or 
transfer byproduct material, source ma­
terial, or special nuclear material under 
a general or specific license issued by the 
Commission pursuant to the regulations 
in Part 30, 40, or 70 of this chapter. 

§ 20.3 Definitions. 

(a) As used in this part: 
(1) "Act" means the Atomic Energy 

Act of 1954 (68 Stat. 919) Including any 
amendments thereto; 

(2) "Airborne radioactive material" 
means any radioactive material dispersed 
in the air In the form of dusts, fumes, 
mists, vapors, or gases; 

(3) "Byproduct material" means any 
radioactive material (except special nu­
clear material) yielded In or made ra­
dioactive by exposure to the radiation 
Incident to the process of producing or 
utilizing special nuclear material; 

(4) "Calendar quarter" means any 
period determined according to either 
of the following subdivisions: 

(i) January 1 to March 31, inclusive; 
April 1 to June 30, inclusive; July 1 to 
September 30, inclusive; October 1 to 
December 31, inclusive; or 

(ii) The first period in a calendar year 
of 13 complete, consecutive calendar 
weeks; the second period in a calendar 
year of 13 complete, consecutive calen­
dar weeks; the third period in a calendar 
year of 13 complete, consecutive calendar 
weeks; the fourth period in a calen­
dar year of 13 complete, consecutive 

calendar weeks. If at the end of a calen­
dar year there are any days not falling 
within a complete calendar week of that 
year, such days shall be included (for 
purposes of this part) within the last 
complete calendar week of that year. 
If at the beginning of any calendar year 
there are days not falling within a com­
plete calendar week of that year, such 
days shall be included (for purposes of 
this part) within the last complete cal­
endar week of the previous year. 

No licensee shall change the method ob­
served by him of determining calendar 
quarters for purposes of this part except 
at the beginning of a calendar year. 

(5) "Commission" means the Atomic 
Energy Commission or its duly author­
ized representatives; 

(6) "Government agency" means any 
executive department, commission, inde-
p en dent establishment, corporation, 
wholly or partly owned by the United 
States of America which is an instru­
mentality of the United States, or any 
board, bureau, division, service, office, 
officer, authority, administration, or 
other establishment in the executive 
branch of the Government; 

(7) "Individual" means any human 
being; 

(8) "Licensed material" means source 
material, special nuclear material, or by­
product material received, possessed, 
used, or transferred under a general or 
specific license issued by the Commission 
pursuant to the regulations in this 
chapter; 

(9) "License" means a license issued 
under the regulations in Part 30, 40, or 
70 of this chapter. "Licensee" means 
the holder of such license; 

(10) "Occupational dose" includes ex­
posure of an individual to radiation (i) 
in a restricted area; or (il) in the course 
of employment in which the individual's 
duties involve exposure to radiation; 
provided, that "occupational dose" shall 
not be deemed to include any exposure 
of an individual to radiation for the pur­
pose of medical diagnosis or medical 
therapy of such individual. 

(11) "Person" means (i) any individ­
ual, corporation, partnership, firm, asso­
ciation, trust, estate, public or private 
institution, group, Government agency 
other than the Commission, any State, 
any foreign government or nation or any 
political subdivision of any such gov­
ernment or nations, or other entity; and 
(ii) any legal successor, representative, 
agent, or agency of the foregoing; 

(12) "Radiation" means any or all of 
the following: alpha rays, beta rays, 
gamma rays, X-rays, neutrons, high­
speed electrons, high-speed protons, and 
other atomic particles; but not sound 
or radio waves, or visible, infrared, or 
ultraviolet light; 

(13) "Radioactive material" includes 
any such material whether or not subject 
to licensing control by the Commission; 

(14) "Restricted area" means any area 
access to which is controlled by the li­
censee. "Restricted area" shall not in-



elude any areas used as residential quar­
ters, althoug h a separate room or rooms 
in a reside itial building may be set 
apart as a restricted area; 

(15) "Source material" means any 
material except special nuclear material, 
which conta ns by weight one-twentieth 
of one percent (0.05 percent or more of 
(i) uranium, (ii) thorium, or (iii) any 
combination thereof); 

(16) "Special nuclear material" means 
(1) plutonitm, uranium 233, uranium 
enriched in i he isotope 233 or in the iso­
tope 235, an i any other material which 
the Commisilon, pursuant to the provi­
sions of sect: on 51 of the act, determines 
to be specla! nuclear material, but does 
not include source material; or (ii) any 
material artificially enriched by any of 
the foregoing but does not include source 
material; 

(17) "Unr sstrlcted area" means any 
area entry into which is not controlled by 
the licensee, and any area used for resi­
dential quar ers. 

(b) Deflnl tions of certain other words 
and phrases as used in this part are set 
forth in othir sections, Including: 

(1) "Alrbtrne radioactivity area" de­
fined in 8 20 203; 

(2) "Radiation area" and "high radi­
ation area" defined in 8 20.202; 

(3) "Personnel monitoring equipment" 
defined in 8 S 0.202; 

(4) "Survey" defined in 8 20.201; 
(5) Units (>f measurement of dose (rad, 

heavier than protons and with sufficient 
energy to reach the lens of the eye; 
If it is more convenient to measure the 
neutron flux, or equivalent, than to de­
termine the neutron dose in rads, as 
provided in subparagraph (3) of this 
paragraph, one rem of neutron radiation 
may, for purposes of the regulations in 
this part, be assumed to be equivalent 
to 14 million neutrons per square centi­
meter incident upon the body; or, if 
there exists sufficient information to esti­
mate with reasonable accuracy the ap­
proximate distribution in energy of the 
neutrons, the incident number of neu­
trons per square centimeter equivalent 
to one rem may be estimated from the 
following table: 

rem) defined 
C6> Units 

in 8 20.4; 
of measurement of radio-

NEUTRON FL'"X 

Neutron energy (Mev) 

Thermal -
0.0001 
0.005.. .. 
0.02 
0.1 
0.5 
in 
2.5 
5.0 
7.5 
10 
10 to 30 

DOSE EO'TALENTS 

Number of 
neutrons per 
square cen­

timeter 
equivalent 

toadoseof 1 
rem (neu­
trons/era*) 

970X10« 
720XW 
820X10" 
400X10» 
120X10" 
43X10» 
26X10* 
29XW 
26X10« 
24X10« 
24x10s 

14X10» 

Average 
flux to 

deliver 100 
millirem In 

40 hours 
(neutrons/ 

cm* per sec.) 

670 
500 
570 
280 
80 
30 
18 
20 
18 
17 
17 
10 

activity deflred in 8 20.5 

§ 20.4 Unit) of radiation dose. 

(a) "Dose,' as used in this part, is the 
quantity of i adiation absorbed, per unit 
of mass, by t le body or by any portion of 
the body. M hen the regulations in this 
part specify a dose during a period of 

(d) For determining exposures to X or 
gamma rays up to 3 Mev, the dose limits 
specified in §§ 20.101 to 20.104, inclusive, 
may be assumed to be equivalent to the 
"air dose". For the purpose of this part 
"air dose" means that the dose is meas­
ured by a properly calibrated appropriate 
instriment in air at or near the body sur­
face in the region of highest dosage rate. 

time, the dot e means the total quantity § 20.5 Units of radioactivity. 
of radiation Absorbed, per unit of mass, 
by the body or by any portion of the 
body during such period of time. Several 
different units of dose are in current use. 
Definitions oF units as used in this part 
are set forth in paragraphs (b) and (c) 
of this section. 

(b) The red, as used in this part, is a 
measure of tl ie dose of any ionizing radi­
ation to bocy tissues in terms of the 
energy absorbed per unit mass of the 
tissue. One rad is the dose correspond­
ing to the absorption of 100 ergs per gram 
of tissue. (One millirad (mrad) =0.001 
rad.) 

(c) The r<m, as used in this part, is 
a measure of the dose of any ionizing 
radiation to body tissue in terms of its 
estimated biological effect relative to a 
dose of one roentgen (r) of X-rays. (One 
millirem (mr< an) =0.001 rem.) The rela­
tion of the rem to other dose units de­
pends upon the biological effect under 
consideration and upon the conditions of 
irradiation. For the purpose of the reg­
ulations in this part, any of the follow­
ing is considered to be equivalent to a 
dose of one lem: 

(1) A dose of l r due to X� or gamma 
radiation; 

(2) A dose >f 1 rad due to X�, gamma, 
or beta radiation; 

(3) A dose of 0.1 rad due to neutrons 
or high enenry protons; 

(4) A dose of 0.05 rad due to particles 

(a) Radioactivity is commonly, and for 
purposes of the regulations in this part 
shall be, measured in terms of disintegra­
tions per unit time or in curies. One curie 
(c) =3.7 XlO" disintegrations per sec­
ond (dps) =2.2X10" disintegrations per 
minute (dpm). A commonly used sub-
multiple of the curie is the microcurie 
(/to). One j<ic=0.000001 c=3.7X 10' dps= 
2.2X10" dpm. 

(b) For purposes of the regulations in 
this part, it may be assumed that the 
daughter activity concentrations in the 
following table are equivalent to an air 
concentration of 10-' microcuries of 
Radon 222 per milliliter of air in equilib­
rium with the daughters RaA, RaB, RaC, 
and RaC: 

Maximum time between 
collection and measure­

ment (hours)1 

0.5 
1 
2 
3 

Alpha-emitting daughter 
activity collected per milli­

liter of air 

Micro-
curies/cc 

7.2X10-
4. 5X10-
I.3X10-* 
0.3X10"' 

Total alpha 
disintegra­
tions per 

minute per 
cc. 

0.16 
0.10 
G.028 
0.0072 

1 The duration of sample collection and the duration 
of measurement should be sufficiently short compared 
to the time between collection and measurement, as not 
to have a statistically significant effect upon the results. 

(c) Natural uranium and natural 
thorium. (1) For purposes of the regu­
lations in this part, one curie of natural 
uranium (U-natural in Appendix B or 
C) means the sum of 3.7 X10'° disintegra­
tions per second from U-238 plus 
3.7x10'° dis/sec from U-234 plus 9X108 

dis/sec from U-235. Also, a curie of 
natural thorium (thorium-natural in 
Appendix B or C) means the sum of 
3.7X10" dis/sec from TIr° plus 3.7XlO10 

dis/sec from Th**. 
(2) For the purpose of the regulations 

in this part, one curie of natural uranium 
(U-natural in Appendix B or C) is equiv­
alent to 3,000 kilograms, or 6,615 pounds 
of natural uranium; and one curie of 
natural thorium (thorium-natural In 
Appendix B or C) is equivalent to 9,000 
kilograms or 19,850 pounds of natural 
thorium. 

§ 20.6 Interpretations. 

Except as specifically authorized by 
the Commission in writing, no interpreta­
tion of the meaning of the regulations in 
this part by any officer or employee of 
the Commission other than a written in­
terpretation by the General Counsel will 
be recognized to be binding upon the 
Commission. 

§ 20.7 Communications. 

All communications and reports con­
cerning the regulations in this part, and 
applications filed under them, should be 
addressed to the Atomic Energy Commis­
sion, Washington 25, D.C., Attention: 
Division of Licensing and Regulation. 
Communications and reports may be de­
livered in person at the Commission's 
offices at 1717 H Street NW., Washington, 
D.C., or its offices at Germantown, Md. 

§ 20.101 Exposure of individuals to ra­
diation in restricted areas. 

(a) Except as provided in paragraph 
ib) of this section, no licensee shall 
possess, use, or transfer licensed mate­
rial in such a manner as to cause any 
individual in a restricted area to receive 
in any period of one calendar quarter 
from radioactive material and other 
sources of radiation in the licensee's pos­
session a dose in excess of the limits 
specified in the following table: 

Rems per calendar quarter 

1. Whole body; head and trunk; active 
blood-forming organs; lens of 
eyes; or gonads 1% 

2. Hands and forearms; feet and 
ankles 18% 

3. Skin of whole body 7% 

(b) A licensee may permit an indi­
vidual in a restricted area to receive a 
dose to the whole body greater than that 
permitted under paragraph (a) of this 
section, provided: 

(1) During any calendar quarter the 
dose to the whole body from radioactive 
material and other sources of radiation 
in the licensee's possession shall not ex­
ceed 3 rems; and 

(2) The dose to the whole body, when 
added to the accumulated occupational 
dose to the whole body, shall" not exceed 
5 <N-18) rems where "N" equals the in­
dividual's age in years at his last birth­
day: and 

(3) The licensee has determined the 
individual's accumulated occupational 
dose to the whole body on Form AEC-4, 
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Commission 

PART 20-fSTANDARDS FOR PROTEC­
TION AGAINST RADIATION 

Statement of Considerations 

On September 7, 1960 the Commission 
published in the FEDERAL REGISTER 
amendments to 10 CFR Part 20 to be­
come effective January 1, 1961. The 
amendments were designed to bring the 
Commissio l's radiation protection stand­
ards into iccord with the most recent 
recommendations of the Federal Radia­
tion Council and the National Committee 
on Radiation Protection and Measure­
ments. Subsequent to publication of the 
amendments on September 7, 1960, the 
Commissio a has received several com­
ments from interested parties requesting 
clarification and corrections of certain 
sections of the regulation. The follow­
ing amendments are designed to clarify 
and correct the regulation in the follow­
ing respects: 

1. Section 20.3(a)(4) of the regula­
tion permits licensees to determine cal­
endar qua-ters either (1) as successive 
3-month calendar periods starting on 
January 1 of a year or (2) as successive 
periods o[ 13 complete consecutive 
weeks staiting with the first complete 
calendar ^eek of the year. Film badge 
processors have indicated that method 
(1) of determining calendar quarters 
would present problems to the industry 
in that ev:ry user of film badges on a 
monthly bnsis would be required to start 
his use on the first day of each month, 
thereby res ulting a large influx of badges 
to be proce ssed at that time of the month 
with only i few badges during the bal­
ance of the month. They have indicated 
that methc d (2) of determining calendar 
quarters is also unsatisfactory in that 
users of film badges on a two-week cal­
endar basis could not keep records for 
a 13-week calendar quarter. Since the 
purpose of the regulation in defining a 
calendar quarter is limited to assuring 
that the exposure of individuals during 
a period of approximately 3 months is 
restricted 1o specified amounts, § 20.3(a) 
(4) (i) is imended to permit 3-month 

"calendar quarters" to start on any date 
within January, April, July or October 
rather than only on the first of the 
month; and to permit "calendar quar­
ters" determined on a weekly basis to 
consist of alternating 14-week and 
12-week periods, rather than only 
13-week periods. 

2. Section 20.206(c) requires Form 
AEC-3, (Notice to Employees), to be 
posted in every establishment where 
lieensed activities are carried on re­
gardless of whether any restricted areas 
which require radiation protection con­
trol measures exist in such establish­
ment. Some licensees have pointed out 
that this requirement is unduly burden­
some since posting of a Notice in un­
restricted areas will result in many em­
ployees not working in restricted areas, 
nor even engaged in work with licensed 
material, becoming needlessly concerned 
as to the applicability of the poster to 
their activities. Since the purpose of 
the Notice is soley to assure that an em­
ployee working in or frequenting a re­
stricted areas would be made aware of 
the information contained in the poster, 
§ 20.206(c) is amended to require post­
ing in such locations as to assure that 
employees working in or frequenting re­
stricted areas will observe the Notice 
on the way to or from work. 

3. Section 20.3(a) (14) of the regula­
tion defines "Restricted area" in part 
as any area access to which is controlled 
by the licensee. Some licensees have 
requested clarification of the definition 
since access is controlled to many areas 
which have no relation to radioactive 
material. The definition has been 
changed by adding the phrase "for pur­
poses of protection of individuals from 
exposure to radiation and radioactive 
materials". A corresponding change 
has been made in the definition of an 
unrestricted area in § 20.3(a) (17). 

4. The Appendix "B" note in the regu­
lation specifies methods of general appli­
cability for determining limits for 
concentrations where there is a mixture 
in air or water of more than one radio­
nuclide. It was not contemplated that 
these methods would necessarily apply 
in determining concentration limits for 
unique complex mixtures such as ura­
nium ore dust. The concentration limit 
for the mixture of radionuclides in 

uranium ore dust calculated in accord-* 
ance with these methods is lower by a 
factor of about 4 than previous concen­
tration limits used for uranium ore dust. 
The uranium mill licensees have 
questioned the applicability of the Ap­
pendix "B" note methods for deriving 
a limit for uranium ore dust. The re­
duction in the limit for uranium ore dust 
is due to the fractional contribution of 
the unusually low limit for the radio­
nuclide Thorium-230. The limit for 
Thorium-230 is based on a retention 
half-time in the lung of 4 years for pure 
thorium compounds. However, Tho­
rium-230 does not appear in uranium ore 
dust as pure thorium compounds. The 
radionuclides in uranium ore dust of 
major health concern consist primarily 
of particles of insoluble uranium, which 
account for about 99.99 percent of the 
radionuclides with respect to mass, in 
secular equilibrium with the daughter 
products Thorium-230 and Radium-226 
which are probably interspersed in a 
matrix within the uranium particle. 
Kecause of the unique physical and 
chemical state of the mixture of radio­
nuclides in uranium ore dust, it does not 
appear appropriate to use the retention 
time for pure Thorium-230 as the basis 
for establishing a limit for ore dust. 
Rather, it appears desirable to use a 
single retention time for the mixture 
based upon the characteristics of the 
dust particle in which the radionuclides 
are fixed in insoluble form. 

According, Appendix "B" note has 
been modified by adding paragraph 4 to 
establish concentration limits which are 
specifically applicable to uranium ore 
dust in air. It is assumed in deriving 
the new limits that the retention half-
life of the individual radionuclides are 
governed not by their individual charac­
teristics in the pure chemical state but 
by the characteristics of the dust parti­
cles in which the radionuclides are con­
tained. For this purpose, a half-life 
of 120 days is used. This follows the 
practice of the International Commis­
sion on Radiological Protection and the 
National Committee on Radiation Pro­
tection in using a 120 day half-life for all 
insoluble materials in the lung except 
thorium and Plutonium. This problem 
is under study by the Commission and by 
the Federal Radiation Council and the 
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limits specified should be considered in­
terim values pending the result of such 
studies. Appropriate revisions will be 
made in the limits if the studies indicate 
a need therefor. 

Inasmuch as these amendments are 
intended to relieve from rather than to 
impose restrictions under regulations 
currently in effect and will not adversely 
affect the public health and safety, the 
Commission has found that general no­
tice of proposed rule-making and public 
procedure thereon are unnecessary and 
good cause exists why these amendments 
should be made effective as of January 
1, 1961, the effective date of previously 
published amendments to Part 20. 

Notice is hereby given that effective 
January 1, 1961, Part 20, Title 10, Code 
of Federal Regulations, "Standards for 
Protection Against Radiation," as 
amended on September 7, 1960 (25 F.R. 
8595) Is further amended in the follow­
ing respects: 

1. Amend § 20.3(a) (4) (i) to read as 
follows: 

(i) The first period of any year may 
begin on any date in January; provided 
that the second, third and fourth periods 
accordingly begin on the same date in 
April, July, and October, respectively, 
and that the fourth period extend into 
January of the succeeding year, if nec­
essary to complete a three-month quar­
ter. During the first year of use of this 
method of determination by a licensee, 
the first period for that year shall also 
include any additional days in January 
preceding the starting'date for the first 
period. 

2. After the first sentence in § 20.3(a) 
(4) (ii) add the following sentence: 
"Alternatively, the four periods may con­
sist of the first 14 complete, consecutive 
calendar weeks; the next 12 complete. 
consecutive calendar weeks; the next 14 
complete, consecutive calendar weeks; 
and the last 12 complete, consecutive 
calendar weeks." 

3. Amend § 20.3(a) (14) to read as 
follows: 

(14) "Restricted area" means any 
area access to which is controlled by the 
licensee for purposes of protection of 
individuals from exposure to radiation 
and radioactive materials. "Restricted 
area" shall not include any areas used 
as residential quarters, although a sepa­
rate room or rooms in a residential 
building may be set apart as a restricted 
area; 

4. Amend 5 20.3(a) (17) to read as 
follows: 

(17) "Unrestricted area" means any 
area access to which is not controlled by 
the licensee for purposes of protection of 
individuals from exposure to radiation 
and radioactive materials, and any area 
used for residential quarters. 

5. Amend § 20.206(c) to read as 
follows: 

(c) Form AEC-3, "Notice to Em­
ployees", shall be conspicuously posted 
in a sufficient number of places in every 
establishment where employees are em­
ployed in activities licensed by the Com­
mission to permit employees working in 
or frequenting any portion of a restricted 
area to observe a copy on the way to or 
from their place of employment. 

6. Add the following paragraph 4 to 
the note in Appendix "B": 

4. If the mixture of radionuclides con­
sists of uranium and its daughter products 
in ore dust prior to chemical processing of 
the uranium, ore, the values specified below 
may be used in lieu of those determined in 
accordance with paragraph 1 above or those 
specified In paragraphs 2 and 3 above. 

a. For purposes of Table I, Col. 1�1 x 10-" 
/tc/ml gross alpha activity; or 2.8XlO-11 

/<c/inl natural uranium; or 75 micrograms 
per cubic meter of air natural uranium. 

b. For purposes of Table n, Col. 1�3X10"" 
juc/ml gross alpha activity; or 8X10-" 
ittc/ml natural uranium; or 3 micrograms 
per cubic meter of air natural uranium. 

Dated at Germantown, Md., this 22d 
day of December 1960. 

For the Atomic Energy Commission. 

WOODFORD B. McCoot, 
Secretary. 

|F.R. Doc. 60-12107; Filed, Dec. 29, 1980; 
8:46 a.m. I 
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or cjn a clear and legible record contain­
ing all the Information required in that 
foni; and has otherwise complied with 
the requirements of § 20.102. As used in 
par igraph (b), "Dose to the whole body" 
sha 1 be deemed to include any dose to 
the whole body, gonads, active blood-
fon ulng organs, head and trunk, or lens 
of eye. 

.102 Determinalion of accumulated 
dose. 

(ii) This section contains require­
ments which must be satisfied by 
lice lsees who propose, pursuant to para-
gram (b) of § 20.101, to permit individ­
ual! in a restricted area to receive ex­
pos' ire to radiation in excess of the limits 
specified in paragraph (a) of § 20.101. 

(b) Before permitting any individual 
in s restricted area to receive exposure 
to r idiation in excess of the limits spec­
ifier in paragraph (a) of § 20.101, each 
lice lsee shall: 

C ) Obtain a certificate on Form 
AEC-4, or on a clear and legible record 
containing all the information required 
in that form, signed by the individual 
shoving each period of time after the 
individual attained the age of 18 in which 

individual received an occupational 
j of radiation; and 

the 
dost 

the 
the 
any 

) Calculate on Form AEC-4 in ac­
cordance with the instructions appear­
ing therein, or on a clear and legible 
reccrd containing all the information 
required in that form, the previously ac-
cun ulated occupational dose received by 
the individual and the additional dose 
allowed for that individual under 
i 20.101(b). 

(c)(1) In the preparation of Form 
AE( !-4, or a clear and legible record con­
tain ing all the information required in 

i form, the licensee shall make a rea­
sonable effort to obtain reports of the 
individual's previously accumulated oc­
cupational dose. For each period for 
whi ;h the licensee obtains such reports, 

licensee shall use the dose shown in 
report in preparing the form. In 
case where a licensee is unable to 

obtain reports of the individual's occu­
pational dose for a previous complete 
calendar quarter, it shall be assumed 
thai the individual has received the oc­
cupational dose specified in whichever 
of tie following columns apply: 

Whol 
act 
org! 
ten. 

Part of body 

a body, gonads, 
re blood-forming 
ns, head and trunk, 

Column 1 

Assumed 
exposure 

In rems for 
calendar 
quarters 
prior to 

Jan. 1, 1961 

m 

Column 2 

Assumed 
exposure 

In rems for 
calendar 
quarters 

beginning MI 
or after 

Jan. 1, 1901 

IU 

(2) The licensee shall retain and pre­
serve records used in preparing Form 
AEC-4. 

If calculation of the individual's ac­
cumulated occupational dose for all 
perl xis prior to January 1, 1961 yields 
a result higher than the applicable ac­
cumulated dose value for the individual 
as o' that date, as specified in paragraph 
(b) of § 20.101, the excess may be disre-
garc ed. 

3 

§ 20.103 Exposure of individuals to 
concentrations of radioactive ma­
terial in restricted areas. 

(a) No licensee shall possess, use or 
transfer licensed material in such a man­
ner as to cause any individual in a 
restricted area to be exposed to airborne 
radioactive material possessed by the 
licensee in an average concentration in 
excess of the limits specified in Appendix 
B, Table I, of this part. "Expose" as 
used in this section means that the in­
dividual is present in an airborne con­
centration. No allowance shall be made 
for the use of protective clothing or 
equipment, or particle size, except as 
authorized by the Commission pursuant 
to paragraph (c) of this section. 

<b) The limits given in Appendix B, 
Table I, of this part are based upon 
exposure to the concentrations specified 
for forty hours in any period of seven 
consecutive days. In any such period 
where the number of hours of exposure 
is less than forty, the limits specified 
in the table may be increased propor­
tionately. In any such period where 
the number of hours of exposure is 
greater than forty, the limits specified 
in the table shall be decreased 
proportionately. 

(c)(1) Except as authorized by the 
Commission pursuant to this paragraph, 
no allowance shall be made for particle 
size or the use of protective clothing 
or equipment in determining whether an 
individual is exposed to an airborne con­
centration in excess of the limits speci­
fied in Appendix B, Table I. 

(2) The Commission may authorize a 
licensee to expose an individual in a re­
stricted area to airborne concentrations 
in excess of the limits specified in Ap­
pendix B, Table I, upon receipt of an 
application demonstrating that the con­
centration is composed in whole or in 
part of particles of such size that such 
particles are not respirable; and that 
the individual will not inhale the con­
centrations in excess of the limits estab­
lished in Appendix B, Table I. Each 
application under this subparagraph 
shall include an analysis of particle sizes 
in the concentrations; and a description 
of the methods used in determining the 
particle sizes. 

(3) The Commission may authorize 
a licensee to expose an individual in a 
restricted area to airborne concentra­
tions in excess of the limits specified in 
Appendix B, Table I, upon receipt of 
an application demonstrating that the 
individual will wear appropriate pro­
tective equipment and that the individual 
will not inhale, ingest or absorb quanti­
ties of radioactive material in excess of 
those which might otherwise be permit­
ted under this part for employees in 
restricted areas during a 40-hour week. 
Each application under this subpara­
graph shall contain the following 
information: 

(i) A description of the protective 
equipment to be employed, including the 
efficiency of the equipment for the ma­
terial involved; 

(ii) Procedures for the fitting, main­
tenance and cleaning of the protective 
equipment; and 

(ill) Procedures governing the use of 
the protective equipment, including su­
pervisory procedures and length of time 

the equipment will be used by the indi­
viduals in each work week. The pro­
posed periods for use of the equipment 
by any individual should not be of such 
duration as would discourage observance 
by the individual of the proposed pro­
cedures; and 

(ivi The average concentrations pres­
ent in the areas occupied by employees. 

§20.104 Exposure of minors. 

ia> No licensee shall possess, use or 
transfer licensed material in such a 
manner as to cause any individual within 
a restricted area who is under 18 years 
of age, to receive in any period of one 
calendar quarter from radioactive ma­
terial and other sources of radiation in 
the licensee's possession a dose in excess 
of 10 percent of the limits specified in 
the table in paragraph (a) of § 20.101. 

(b) No licensee shall possess, use or 
transfer licensed material in such a 
manner as to cause any individual 
within a restricted area, who is under 18 
years of age to be exposed to airborne 
radioactive material possessed by the 
licensee in an average concentration in 
excess of the limits specified in Appendix 
B, Table II of this part. For purposes 
of this paragraph, concentrations may 
be averaged over periods not greater 
than a week. 

(c) The provisions of paragraph (c) 
of § 20.103, shall apply to exposures sub­
ject to paragraph (b) of this section. 

§ 20.1 OS Permissible levels of radiation 
in unrestricted areas. 

(a) There may be included in any ap­
plication for a license or for amendment 
of a license proposed limits upon levels 
of radiation in unrestricted areas result­
ing from the applicant's possession or 
use of radioactive material and other 
sources of radiation. Such applications 
should include information as to antici­
pated average radiation levels and an­
ticipated occupancy times for each 
unrestricted area involved. The Com­
mission will approve the proposed limits 
if the applicant demonstrates that the 
proposed limits are not likely to cause 
any individual to receive a dose to the 
whole body in any period of one calendar 
year in excess of 0.5 rem. 

(b) Except as authorized by the Com­
mission pursuant to paragraph (a) of 
this section, no licensee shall possess, use 
or transfer licensed material In such a 
manner as to create in any unrestricted 
area from radioactive material and other 
sources of radiation in his possession: 

(1) Radiation levels which, if an indi­
vidual were continuously present in the 
area, could result in his receiving a dose 
in excess of two millirems in any one 
hour, or 

(2) Radiation levels which, if an indi­
vidual were continuously present in the 
area, could result in his receiving a dose 
in excess of 100 millirems in any seven 
consecutive days. 

§ 20.106 Concentrations in effluents to 
unrestricted areas. 

(a) There may be included in any 
application for a license or for amend­
ment of a license proposed limits upon 
concentrations of licensed and other 
radioactive material released into air or 
water in unrestricted areas as a result 



of the applicant's proposed activities. 
Such applications should include infor­
mation as to anticipated average con­
centrations and anticipated occupancy 
times for tach unrestricted area in­
volved. Thi! Commission will approve 
the proposed limits if the applicant 
demonstrates that it is not likely that 
any individual will be exposed to con­
centrations in excess of the limits speci­
fied in Appendix B, Table II, of this part. 
For purposes of this paragraph concen­
trations may be averaged over periods 
not greater than one year. 

(b) Except as authorized by the Com­
mission pursuant to § 20.302 or para­
graph (a) of this section, no licensee 
shall 
material in 

use or transfer licensed 
;ch a manner as to release 

into air or water in any unrestricted 

in | 
i Appeti 

area any 
material 
fled in 
For purpoi 
trations 
not greater 

(c) For 
terminatio: 
radioactive 
respect to 
terial leaves- the i 

-ncentration of radioactive 
excess of the limits speci-
dix B, Table II, of this part. 
of this paragraph, concen-
be averaged over periods 

jhan one year. 
of this section, de-

as to the concentration of 
aterial shall be made with 
e point where such ma-

restricted area. Where 
the radioactive material is discharged 
through a stack, tube, pipe, or similar 
conduit, the determination may be made 
with respect to the point where the 
material leaves such conduit. 

(d) The provisions of this section do 
not apply to disposal of radioactive ma­
terial into [sanitary sewerage systems 
(see 8 20.3031). 

§ 20.107 Medical diagnosis and therapy. 

Nothing in the regulations in this part 
shall be interpreted as limiting the in­
tentional exposure of patients to radia­
tion for the purpose of medical diagnosis 
or medical therapy. 

§ 20.108 Orders requiring furnishing of 
bio-assay services. 

Where ni 
to aid in di 
individual's 
of radioacti 
may incoi 
in any lii 
make availal 
priate bio-; 
a copy of th) 
the Coi 

or desirable in order 
ig the extent of an 

[exposure to concentrations 
e material, the Commission 
[rate appropriate provisions 

directing the licensee to 
le to the individual appro-

,y services and to furnish 
reports of such services to 

on. 

PRECAUTIONARY PROCEDURES 

§ 20.201 sLveys. 

(a) As used in the regulations in this 
part, "survey" means an evaluation of 
the radiation] hazards incident to the pro­
duction, use release, disposal, or pres­
ence of radioactive materials or other 
sources of radiation under a specific set 
of condition^. When appropriate, such 
evaluation includes a physical survey of 
the location of materials and equipment, 
and measurements of levels of radiation 
or concentrations of radioactive material 
present. j 

(b) Each licensee shall make or cause 
to be made such surveys as may be neces­
sary for him to comply with the regula­
tions in this part. 

§ 20.202 5* enonnel monitoring. 

(a) Each licensee shall supply appro­
priate personnel monitoring equipment 

to, and shall require the use of such 
equipment by: 

(1) Each individual who enters a re­
stricted area under such circumstances 
that he receives, or is likely to receive, 
a dose in any calendar quarter in excess 
of 25 percent of the applicable value 
specified in paragraph (a) of § 20.101. 

(2) Each individual under 18 years of 
age who enters a restricted area under 
such circumstances that he receives, or 
is likely to receive, a dose in any calen­
dar quarter in excess of 5 percent of 
the applicable value specified in para­
graph (a) of § 20.101. 

(3) Each individual who enters a high 
radiation area. 

(b) As used in this part, 
(1) "Personnel monitoring equipment" 

means devices designed to be worn or 
carried by an individual for the purpose 
of measuring the dose received (e. g.. 
film badges, pocket chambers, pocket 
dosimeters, film rings, etc.); 

(2) "Radiation area" means any area, 
accessible to personnel, in which there 
exists radiation, originating in whole or 
in part within licensed material, at such 
levels that a major portion of the body 
could receive in any one hour a dose in 
excess of 5 millirem, or in any 5 con­
secutive days a dose in excess of 100 
millirems; 

(3) "High radiation area" means any 
area, accessible to personnel, in which 
there exists radiation originating in 
whole or in part within Ucensed mate­
rial at such levels that a major portion 
of the body could receive in any one hour 
a dose in excess of 100 millirem. 

§ 20.203 Caution signs, labels, and sig­
nals. 

(a) General. (1) Except as otherwise 
authorized by the Commission, sym­
bols prescribed by this section shall use 
the conventional radiation caution colors 
(magenta or purple on yellow back­
ground) . The symbol prescribed by this 
section is the conventional three-bladed 
design: 

RADIATION SYMBOL 

1. Cross-hatched area is to be magenta or 
purple. 

2. Background Is to be yellow. 

(2) In addition to the contents of signs 
and labels prescribed in this section, li­
censees may provide on or near such 
signs and labels any additional informa­
tion which may be appropriate in aiding 
individuals to minimize exposure to radi­
ation or to radioactive material. 

(b) Radiation areas. Each radiation 
area shall be conspicuously posted with 
a sign or signs bearing the radiation cau­
tion symbol and the words: 

CAUTION > 
RADIATION AREA 

(c) High radiation areas. (1) Each 
high radiation area shall be conspicu­
ously posted with a sign or signs bearing 
the radiation caution symbol and the 
words: 

CAUTION» 

HIGH RADIATION AREA 

(2) Each high radiation area shall be 
equipped with a control device which 
shall either cause the level of radiation 
to be reduced below that at which an 
individual might receive a dose of 100 
millirem in one hour upon entry into 
the area or shall energize a conspicuous 
visible or audible alarm signal in such 
a manner that the individual entering 
and the Ucensee or a supervisor of the 
activity are made aware of the entry. 
In the case of a high radiation area es­
tablished for a period of 30 days or less, 
such control device is not required. 

(d) Airborne radioactivity areas. (1) 
As used in the regulations in this part, 
"airborne radioactivity area" means (i) 
any room, enclosure, or operating area 
in which airborne radioactive materials, 
composed wholly or partly of Ucensed 
material, exist in concentrations in ex­
cess of the amounts specified in Appen­
dix B, Table I, Column 1 of this part; or 
(U) any room, enclosure, or operating 
area in which airborne radioactive mate­
rial composed whoUy or partly of Ucensed 
material exists in concentrations which, 
averaged over the number of hours in 
any week during which individuals are 
in the area, exceed 25 percent of the 
amounts specified in Appendix B, Table I, 
Column 1 of this part. 

(2) Each airborne radioactivity area 
shaU be conspicuously posted with a sign 
or signs bearing the radiation caution 
symbol and the words: 

CAUTION' 

AIRBORNE RADIOACTIVITY AREA 

(e) Additional requirements. (1) Each 
area or room in which licensed material 
is used or stored and which contains any 
radioactive material (other than natural 
uranium or thorium) in an amount ex­
ceeding 10 times the quantity of such 
material specified in Appendix C of this 
part shaU be conspicuously posted with 
a sign or signs bearing the radiation 
caution symbol and the words: 

CAUTION1 

RADIOACTIVE MATERIAL(8) 

(2) Each area or room in which nat­
ural uranium or thorium is used or 
stored in an amount exceeding one-
hundred times the quantity specified in 
Appendix C of this part shall be con­
spicuously posted with a sign or signs 

1 Or "Danger" 



beating the radiation caution symbol 
and the words: 

CAUTION l 

RADIOACTIVE MATERIAL(S) 
(f) Containers. (1) Each container in 

which is transported, stored, or used a 
quantity of any licensed material (other 
than natural uranium or thorium) 
greater than the quantity of such ma-
terial specified in Appendix C of this 
par; shall bear a durable, clearly visible 
label bearing the radiation caution sym-

and the words: bol 
CAUTION « 

RADIOACTIVE MATERIAL 

not 
(I 

in 
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(2) Each container in which natural 
uraiium or thorium is transported, 
stoi ed, or used in a quantity greater than 
ten times the quantity specified in Ap-
pendix C of this part shall bear a durable, 
cletrly visible label bearing the radia-
tion caution symbol and the words: 

CAUTION» 
RADIOACTIVE MATERIAL 

($) Notwithstanding the provisions of 
subparagraphs (1) and (2) a label shaU 

be required: 
If the concentration of the material 

-he container does not exceed that 
specified in Appendix B, Table I, Column 
2 oi this part, or 

(ii) For laboratory containers, such as 
beakers, flasks, and test tubes, used 
transiently in laboratory procedures, 
wh« n the user Is present. 

(<■) Where containers are used for 
storage, the labels required in this para-
graph shall state also the quantities and 
kin< Is of radioactive materials in the con-
tain ers and the date of measurement of 
the Quantities. 
§ 2<i.204 Exceptions from posting re-

quirements. 
N)twithstar>1ing the provisions of 

203, 
A room or area is not required to 

riosted with a caution sign because of 
presence of a sealed source provided 
radiation level twelve inches from 
surface of the source container or 

houiing does not exceed five millirem 
nour. 
) Rooms or other areas in hospitals 

] lot required to be posted with caution 
because of the presence of patients 
.ining byproduct material provided 
there are personnel in attendance 
shall take the precautions necessary 

ijrevent the exposure of any individual 
rjadiation or radioactive material in 

of the limits established in the 
regulations in this part. 

Caution signs are not required to 
riosted at areas or rooms containing 

radipactlve materials for periods of less 
eight hours provided that (1) the 

t^rials are constantly attended during 
periods by an individual who shall 
the precautions necessary to pre-
the exposure of any individual to 

radiktion or radioactive materials in ex-
of the limits established in the regu-

laticns in this part and; (2) such area or 
room is subject to the licensee's control. 
§ 20[.205 Exemptions for radioactive 

materials packaged for shipment. 
Radioactive materials packaged and 

ed in accordance with regulations of 

be 
the 
the 
the 

per 
<y 

are 
signjs 
conlai 
thai 
who 
top 
to 
excess 
;gil 
(cj) 

be 
ra< 
thai. 
ma 
surf 
take 
vent 
radi 
sess 

labe: 
* Or "Danger." 

the Interstate Commerce Commission 
shall be exempt from the labeling and 
posting requirements of § 20.203 during 
shipment, provided that the inside con-
tainers are labeled in accordance with 
the provisions of § 20.203(f). 
§ 20.206 Instruction of personnel; post-

ing of notices to employees. 
(a) All individuals working in or fre-

quenting any portion of a restricted area 
shall be informed of the occurrence of 
radioactive materials or of radiation in 
such portions of the restricted area; 
shall be instructed in the safety prob-
lems associated with exposure to such 
materials or radiation and in precau-
tions or procedures to minimize expo-
sure; shall be instructed in the applicable 
provisions of Commission regulations 
and licenses for the protection of per-
sonnel from exposures to radiation or 
radioactive materials; and shaU be ad-
vised of reports of radiation exposure 
which employees may request pursuant 
to these regulations. 

(b) Each licensee shall post a current 
copy of the regulations in this part, a 
copy of the license, and a copy of oper-
ating procedures applicable to work 
under the license conspicuously in a suf-
ficient number of places in every estab-
lishment where employees are employed 
in activities licensed by the Commission 
to permit them to observe such docu-
ments on the way to or from their place 
of employment or shall keep such docu-
ments available for employees' examina-
tion upon rea.uest. 

id Form AEC-3 "Notice to Em-
ployees". shall be conspicuously posted 
in a sufficient number of places in every 
establishment where employees are em-
ployed in activities licensed by the Com-
mission to permit them to observe a 
copy on the way to or from their place 
of employment. 

NOTE: Copies of Form AEC-3 "Notice to 
Employees", may be obtained by writing to 
the Manager, appropriate AEC Operations 
Office or the Director, Division of Licensing 
and Regulation. Washington 25, D.C. 
§ 20.207 Storage of licensed materials. 
Licensed materials stored in an unre-

stricted area shall be secured against un-
authorized removal from the place of 
storage. 

WASTE DISPOSAL 

§ 20.301 General requirement-
No licensee shaU dispose of licensed 

material except: 
(a) By transfer to an authorized re-

cipient as provided in the regulations in 
Part 30, 40, or 70 of this chapter, which-
ever may be applicable; or 

(b) As authorized pursuant to 
3 20.302; or 

(c) As provided in § 20.303 or 
§ 20.304, appUcable respectively to the 
disposal of licensed material by release 
into sanitary sewerage systems or burial 
in soil, or in § 20.106 (Concentrations in 
Effluents to Unrestricted Areas). 
§ 20.302 Method for obtaining approval 

of proposed disposal procedures. 
Any licensee or applicant for a license 

may apply to the Commission for ap-
proval of proposed procedures to dispose 
of licensed material in a manner not 
otherwise authorized in the regulations 

in this chapter. Each appUcation should 
include a description of the 
Ucensed material and any other radio-
active material involved, including the 
quantities and kinds of such material 
and the levels of radioactivity involved, 
and the proposed manner and condi-
tions of disposal. The appUcation should 
also include an analysis and evaluation 
of pertinent information as to the nature 
of the environment, including topo-
graphical, geological, meteorological, 
and hydrological characteristics; usage 
of ground and surface waters in the gen-
eral area; the nature and location of 
other potentiaUy affected facilities; and 
procedures to be observed to minimize 
the risk of unexpected or hazardous 
exposures. 
§ 20.303 Disposal by release into sani-

tary sewerage systems. 
No licensee shall discharge licensed 

material into a sanitary sewerage system 
unless: 

(a) It is readily soluble or dispersible 
in water; and 

(b) The quantity of any licensed or 
other radioactive material released into 
the system by the Ucensee in any one 
day does not exceed the larger of sub-
paragraphs (1) or (2) of this paragraph: 

(1) The quantity which, if diluted by 
the average daily quantity of sewage re-
leased into the sewer by the licensee, 
wiU result in an average concentration 
equal to the limits specified in Appendix 
B, Table I, Column 2 of this part; or 

(2) Ten times the quantity of such 
material specified in Appendix C of this 
part; and 

(c) The quantity of any Ucensed or 
other radioactive material released in 
any one month, if diluted by the average 
monthly quantity of water released by 
the Ucensee, will not result in an average 
concentration exceeding the limits spec-
ified in Appendix B, Table I, Column 2 
of this part; and 

(d) The gross quantity of licensed and 
other radioactive material released into 
the sewerage system by the Ucensee does 
not exceed one curie per year. 
Excreta from individuals undergoing 
medical diagnosis or therapy with radio-
active material shall be exempt from 
any limitations contained in this 
section. 
§ 20.304 Disposal by burial in soil. 
No licensee shall dispose of licensed 

material by burial in soil unless: 
(a) The total quantity of Ucensed and 

other radioactive materials buried at any 
one location and time does not exceed, at 
the time of burial, 1,000 times the amount 
specified in Appendix C of this part; and 

(b) Burial is at a minimum depth of 
four feet; and 

(c) Successive burials are separated by 
distances of at least six feet and not more 
than 12 burials are made in any year. 
§ 20.305 Treatment or disposal by in-

cineration. 
No licensee shall treat or dispose of 

licensed material by incineration except 
as specifically approved by the Commis-
sion, pursuant to §§ 20.106(a) and 
20.302. 



IXCOSDS, RBFOITB, AND NOT1I1CATXOH 

§ 20.401 Records of surveys, radiation 
monitoring, and disposal. 

(a) Eaci Ucensee shall maintain rec­
ords showing the radiation exposures of 
aU individuals for whom personnel mon­
itoring is required under § 20.202 of the 
regulation^ in this part. Such records 
shaU be kept on Form AEC-5, in accord­
ance with the instructions contained in 
that form or on clear and legible rec­
ords containing all the information re­
quired by : ?orm AEC-5. The doses en­
tered on tt e forms or records shall be for 
periods of time not exceeding one calen­
dar quarte:. 

(b) Eac i Ucensee shall maintain rec­
ords in th; same units used in the ap­
pendices t< i this part, showing the results 
of surveys required by § 20.201 (b), and 
disposals made under S8 20.302, 20.303, 
and 20.304. 

(c) Records of individual radiation 
exposure w hich must be maintained pur­
suant to the provisions of this subsec­
tion shall be preserved until December 
31, 1965 or until a date five years after 
termination of the individual's employ­
ment, wliichever is later. Records 
which must be maintained pursuant to 
this part may be maintained in the form 
of microfilms. 

NOTE: 
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Notifications of incidents. 

Immediate notification. Each U-
immediately notify the Man-
appropriate Atomic Energy 
Operations Office shown in 

3 by telephone and telegraph 
incident Involving byproduct, 

special nuclear material pos-
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Expjsurec 

exposure 
aiy 

release of radioactive mate-
concentrations which, if averaged 

of 24 hours, would exceed 
the limits specified for such 
Appendix B, Table II; or 

of one working week or 1(88 

6 

more of the operation of any faculties 
affected; or 

(4) Damage to property in excess of 
$100,000. 

(b) Twenty-four hour notification. 
Each Ucensee shall within 24 hours 
notify the Manager of the appropriate 
Atomic Energy Commission Operations 
Office listed in Appendix D by telephone 
and telegraph of any incident involving 
licensed material possessed by him and 
which may have caused or threatens to 
cause: 

(1) Exposure of the whole body of any 
individual to 5 rems or more of radia­
tion; exposure of the skin of the whole 
body of any individual to 30 rems or 
more of radiation; or exposure of the 
feet, ankles, hands, or forearms to 75 
rems or more of radiation; or 

(2) The release of radioactive mate­
rial in concentrations which, if aver­
aged over a period of 24 hours, would 
exceed 500 times the limits specified for 
such materials in Appendix B, Table II; 
or 

(3) A loss of one day or more of the 
operation of any faculties affected; or 

(4) Damage to property in excess of 
$1,000. 

§ 20.404 Report to former employees of 
exposure to radiation. 

At the request of a former employee 
each Ucensee shaU furnish to the former 
employee a report of the former em­
ployee's exposure to radiation as shown 
in records maintained by the Ucensee 
pursuant to 120.401(a). Such report 
shall be furnished within 30 days from 
the time the request is made; shall cover 
each calendar quarter of the individual's 
employment involving exposure to radi­
ation, or such lesser period as may be 
requested by the employee. The report 
shall also include the results of any cal­
culations and analyses of radioactive 
material deposited in the body of the 
employee and made pursuant to the pro­
visions of § 20.108. The report shall be 
in writing and contain the foUowing 
statement: 

This report Is furnished to you under the 
provisions of the Atomic Energy Commission 
regulations entitled "Standards for Protec­
tion Against Radiation" (10 CFR Part 20). 
You should preserve this report for future 
reference. 

(b) The former employee's request 
should Include appropriate identifying 
data, such as social security number 
and dates and locations of employment. 

§ 20.405 Reports of overexposures and 
excessive levels and concentrations. 

(a) In addition to any notification 
required by § 20.403, each licensee shall 
make a report in writing within 30 days 
to the Director, Division of Licensing 
and Regulation, U.S. Atomic Energy 
Commission, Washington 25, D.C., of (1) 
each exposure of an individual to radia­
tion or concentrations of radioactive 
material in excess of any appUcable 
limit in this part or in the Ucensee's 
license; (2) any incident for which noti­
fication is required by § 20.403; and (3) 
levels of radiation or concentrations of 

involving ex-
individual) in 

ten 
fojrth in 
license. 

para-
)f ex-
or to 

radiation 
mate-

exj osure, 
corrective 

against 
trans-
Man-

Energy 
listed in 

licensee is 
provisions of 

ion 
i-adia-

radic active 
notify 
sxtent 
be in 

following 

?rotec-
20). 

future 
Pat 

radioactive material (not 
cessive exposure of any 
an unrestricted area in excess 
times any appUcable limit set 
this, part or in the licensee's 
Each report required under this 
graph shall describe the extent 
posure of persons to radiation 
radioactive material; levels of 
and concentrations of radioactive 
rial involved; the cause of the 
levels or concentrations; and 
steps taken or planned to assure 
a recurrence. The licensee shall 
mit a copy of each report to the 
ager of the appropriate Atomic 
Commission Operations Office 
Appendix D. 

(b) In any case where a 
required pursuant to the 
this section to report to the Com: 
any exposure of an individual to 
tion or to concentrations of 
material, the licensee shall also 
such individual of the nature and 
of exposure. Such notice shaU 
writing and shall contain the 
statement: 

This report is furnished to you under the 
provisions of the Atomic Energy Comniisslon 
regulations entitled "Standards for 
tion Against Radiation" (10 CFR 
You should preserve this report for 
reference. 

§ 20.406 Notice to employees Jf{ ex­
posure to radiation. 

At the request of any employee each 
licensee shall advise such employee an­
nually of the employee's exposure to 
radiation as shown in records nain-
tained by the licensee pursuant to 
§ 20.401(a). 

EXCEPTIONS AND ADDITIONAL 

REQUIREMENTS 

§ 20.501 Applications for exemptions. 

The Commission may, upon appU :ation 
by any Ucensee or upon its own init atlve, 
grant such exemptions from the re mire 
ments of the regulations in this p irt as 
it determines are authorized by la v and 
wiU not result in undue hazard to life 
or property. 

§ 20.502 Additional requirements. 

The Commission may, by rule, rqgula 
tion, or order, impose upon any 
such requirements, in addition to 
established in the regulations ir 
part, as it deems appropriate or 
to protect health or to minimize danger 
to life or property. 

ENFORCEMENT 

§ 20.601 Violations. 

An Injunction or other court ordek-
be obtained prohibiting any violat: on 
any provision of the act or any regulation 
or order issued thereunder. Any 
who willfully violates any provision 
the act or any regulation or order 
thereunder may be guUty of a crim^, 
upon conviction, may be punished 
or imprisonment or both, as provided 
law. 

APPENDIX A [Reserved! 
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CONCENTRATIONS IN AIB AND WAIBB ABOVB NATURAL BACKOBOCND Continued 

[See notes at end of appendix] 

Element (atomic number) 

Protoactinlum (91)-

Badlum(88) 

Radon (86).... 

Bhenium (75). 

Bhodlum (46). 

Rubidium (37). 

Ruthenium (44). 

Samarium (62). 

Scandium (21). 

Selenium (34). 

Silicon (14) ... 

Silver (47) 

Sodium (11). 

Strontium (38). 

Isotope1 

Pa 233 

Ra223 

Ba224 

Ra226 

Ra228 

Rn220 

Rn222 

Re 183 

Re 186 

Re 187 

Re 188 

Rhl03m 

Rhl05 

Rb86 

Rb87 

Ru97 

Rul03 

Ru 105 

RU106 

Sml47 

Sml51 

Sm 153 

SC46 

Sc47 

SC48 

Se75 

Si 31 

AglOS 

Ag 110m 

Aglll 

Na22 

Na24 

Sr85m 

Sr85 

Sr89 

Air 
0<c/ml) 

6X10-' 
2X10-' 
2X10-« 
2X10-1" 
5X10-8 
7X10-" 
3X10-" 
SXlO-ii 
7XI0-" 
4X10-11 
3X10-' 

1X10-' 

3X10-8 
2X10-1 
6X10-' 
2X10-1 
9X10-8 
5X10-' 
4X10-' 
2X10-1 
8X10-' 
6X10-« 
8X10-' 
5X10-' 
3X10-' 
7X10-8 
5X10-' 
7X10-« 
2X10-« 
2X10-» 
5X10-1 
8X10-' 
7X10-' 
5X10-1 
8X10-8 
6X10-» 
7X10-11 
3X10-i« 
6X10-' 
1X10-' 
5X10-1 
4X10-' 
2X10-' 
2X10-» 
6X10-' 
5X10-1 
2X10-1 
IX10-' 

ixio-« 
1X10-1 
6X10-» 
1X10-* 
RXlO-l 
8X10-' 
2X10-1 
1X10-8 
3X10-1 
2X10-1 
2X10-1 
9X10-' 

ixio-" 
1X10-1 
4X10-S 
3X10-' 
2X10-1 
1X10-' 
3X10-" 
4X10-» 

Water 
(Mc/ml) 

4X10-3 
3X10-3 
2X10-1 

1X10-3 
7X10"' 
2X10"1 

4X10-1 
9X10-* 
8X10-1 
7X10-* 

2X10-3 
8X10-> 
3X10-3 
1X10-3 
7X10-3 
4X10-3 
2X10-3 
9X10"1 

4X10-' 
3X10-1 
1X10-3 
3X10-3 
2X10-3 
7X10"1 

3X10-3 
5X10-3 
1X10-3 
1X10-3 
2X10-3 
2X10-3 
3X10-3 
3X10-3 
4X10-" 
3XHH 
2X10-3 
2X10-3 
1X10-3 
1X10-3 
2X10-3 
2X10-3 
1X10-3 
1X10-3 
3X10-3 
3X10-3 
8XKH 
8X10-8 
9X10-3 
8X10-3 
3X10-3 
6X10-3 
3X10-3 
3X10-3 
9X10-8 
9X10-3 
1X10-3 
1X10-3 
1X10-3 
9X10-* 
6X10-3 
8X10-3 
2X10-1 
2X10-1 

3X10-3 
6X10-3 
3X10-8 
8X10-3 

Table II 

Air 
0<c/ml) 

2X10-" 
6X10-3 
8X10-" 
8X10-13 
2X10-» 
2X10-" 
1X10-13 
2X10-13 
2X10-13 
1X10-13 
1X10-8 

3X10-» 

9X10-3 
6X10-3 
2X10-" 
8X10-3 
3X10-1 
2X10-" 
1X10-3 
6X10-" 
3X10-* 
2X10-« 
3X10-3 
2X10-8 
1X10-8 
2X10-' 
2X10-8 
2X10-» 
8X10-8 
6X10-8 
2X10-8 
3X10-3 
2X10-' 
2X10-8 
3X10-8 
2X10-l» 
2X10-13 
9X10-13 
2X10-8 
5X10-8 
2X10-8 
1X10-8 
8X10-" 
8X10-1" 
2X10-" 
2X10-8 
6X10-8 
5X10-" 
4X10-8 
4X10-" 
2X10-' 
3X10-8 
2X10-8 
3X10-« 
7X10-" 
3X10-18 
1X10-8 
8X10-" 
6X10-" 
3X10-18 
4X10-8 
5X10-8 
1X10-8 
ivio-» 

8X10-3 
4X10-" 
1X10-" 
1X10-3 

See footnotes at end of table. 

CONCENTRATIONS IN AIB AND, WATBB ABOVB NATCBAL BACKOBOUND Continued 

Element (atomic number) 

Strontium (38) 

Sulfur (16) 

Tantalum (73) 

Technetium (43) 

Tellurium (52) 

Terbium (65) 

Thallium (81) 

Thorium (90) 

Thulium (69) 

Tin (60) 

Tungsten (Wolfram) (74) 

[See notes at end of appendix] 

Isotope i 

Sr90 S 
I 

8r91 S 
I 

Sr92 S 
I 

835 S 
I 

Tal82 S 
I 

Tc98m S 
I 

Tc96 S 
I 

Tc »7m S 
I 

TC97 S 
I 

Tc99m S 
I 

Tc99 S 
I 

Te 126m S 
I 

Tel27m S 
I 

Tel27 S 
I 

Tel29m S 
I 

Tel29 S 
I 

Te 131m S 
I 

Tel32 S 
I 

Tb 160 S 
I 

T1200 8 
I 

T120i S 
I 

T1202 8 
I 

TI204 S 
I 

Th228 S 
I 

Th230 8 
I 

Th232 S 
I 

Th natural S 
I 

Th234 S 
I 

Tm 170 8 
I 

Tm 171 8 
I 

Sn 113 S 
I 

Sn 126 8 
I 

W 181 8 

W 185 8 
I 

Table I 

Column 1 

Air 
Oic/ml) 

3X10-1° 
5X10-3 
4X10-1 
3X10-' 
4X10-1 
3XI0-' 
3X10-1 
3X10-1 
4X10-8 
2XI0-" 
8X10-3 
3X10-' 
6X10-1 
2X10-' 
2X10-8 
2X10-' 
1X10-3 
3X10-' 
4X10-3 
1X10-8 
2X10-8 
6X10-8 
4X10-1 
1X10-1 
1X10-1 
4X10-8 
2X10-8 
9X10-' 
8X10-8 
3X10-8 
5X10-8 
4X10-8 
4X10-1 
2X10-' 
2X10-1 
1X10-' 

3X10-8 
3X10-8 
1X10-8 
2X10-8 
9X10-1 
8X10-1 
2X10-1 
6X10-1 
3X10-8 
9X10-'2 

6X10-" 
2X10-13 

10-n 
3X10-11 
3X10-" 
3X10-" 
3X10-11 
6X10-8 
3X10-3 

3X10-8 
1X10-1 
2X10-1 

5X10-8 
1X10-1 
8X10-" 
2X10-" 
1X10 ' 
8X10-' 
1X10-1 

Column 2 

Water 
0«c/ml) 

4X10-" 
1X10-3 
2X10-8 
1X10-3 
2X10-3 
2X10-8 
2X10-3 
8X10-8 
1X10-3 
ixio-3 
4X10-1 
3X10-1 
3X10-8 
1X10-3 
1X10-8 
5X10-' 
5X10-3 
2X10-3 
2X10-1 
8X10-3 
ixio-3 
5X10-3 
5X10-' 
3X10-3 
2X10-3 
2X10-3 
8X10-3 
5X10-3 
1X10-3 
6XKH 
2X10-3 
2X10-3 
2X10-3 
1X10-3 
9X10-8 
6X10--

1X10-3 
1X10-8 
7X10-3 
9X10-3 
5X10-8 
4X10-3 
2X10-3 
3X10-3 
2X10-3 

4X10-1 

5X10-8 
9X10-* 
5X10-8 

10-3 
3X10-3 
3X10-8 
5X10-3 
5X10-« 
ixio-3 
1X10-3 
ixio-3 
1X10-3 

2X10-3 
6X10-8 
5X10-< 
1X10-3 

4X10-3 
3X10-8 

Table II 

Column 1 

Air 
Oic/ml) 

1X10-11 
2X10-10 
2X10-8 
9X10-" 
2X10-8 
lXI0-« 
9X10-" 
9X10-8 
1X10-8 
7X10-1" 
3X10-8 
1X10-8 
2X10-8 
8X10-" 
8X10-8 
5X10-" 
4X10-' 
1X10-8 
1X10-8 
5X10-1 
7X10-8 
2X10-" 
1X10-8 
4X10-' 
5X10-8 
1X10-8 
6X10-8 
3X10-8 
3X10-8 
1X10-8 
2X10-1 
1X10-' 
1X10-" 
6X10-" 
7X10-8 
4X10-8 
3X10-8 
1X10-8 
9X10-" 
4X10-" 
7X10-8 
3X10-8 
3X10-8 
8X10-» 
2X10-8 
9X10-18 

2X10-13 
8X10-" 
3X10-13 

10-13 
10-13 
10-13 
10-13 

2X10-8 
10-8 

ixio-8 
ixio-8 
4X10-8 
8X10-8 

2X10-" 
4X10-" 
3X10-8 
8X10-8 

3X10-« 
4X10-' 

Column 2 

Water. 
(pc/ml) 

1X10-1 
4X10-8 
7X10-8 
6X10-* 
7X10-8 
6X10-" 
6X10-8 
3X10-8 
4X10-8 
4X10-8 
1X10-3 
1X10-3 
1X10-8 
5X10-' 
4X10-8 
2X10-* 
2X10-3 
8X10-8 
6X10-8 
3X10-3 
3X10-8 
2X10-' 
2X10-8 
1X1(H 
6X10-3 
8X10-8 
3X10-8 
2X10-* 
3X10-' CO 
2X10-8 
8X10-8 
8X10-8 
6X10-3 
4X10-8 
3X10-3 
2X10-8 
4X10-' 
4X10-' 
4X10-8 
2X10-« 
3X10-* 
2X10-8 
1X10-8 
7X10-' 
1X10-8 
6X10-' 

10-8 
2X10-8 
3X10-3 
2X10-» 
4X10-8 

10-8 
10-3 

2X10-8 
2X10-3 

5X10-8 
5X10-8 
5X10-8 

8X10-8 
2X10-8 
2X10-' 
4X10-8 

1X10-* 
1X10-8 
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CONCENTRATIONS IN AIB AND WATEB ABOVB NATUBAL BACKOBOUND Continued 

ISee notes at end of appendix] 

Element (atomic number) 

Yttrium (39) 

Zinc (30) 

Isotope 

W 187 

U 230 

V 232 

U 233 

U 234 

U 235 

U236 

U238 

U-natural 

V48 

Xe 131m 
Xe 133 

Ybl75 

Y90 

Y91m 

Y01 

Y92 

Y93 

Zn65 

Zn69m 

Zn69 

Zr93 

Zr95 

Zr97 

8 
1 
S 
I 
S 
I 
s I 
s I 
s 1 
8 
I 
8 
I 
S 
I 
8 
I 
Sub 
Sub 

S 
I 
s I 
s I 
s I 
s I 
s I s 
I 
8 
I 
8 
I s 
I 
s I 
s I 

Table I 

Column 1 

Air 
Oic/ml) 

4X10-1 
3X10-1 
3X10-13 
IXIO-" 
1X10-1» 
3X10-11 
6X10-13 
1X10-18 
6X10-13 
1X10-18 
5X10-18 
lXlO-n 
6X10-1" 
ixio-1" 
7X10-11 
1X10-1" 
7X10-'i 
8X10-11 
2X10-1 
6X10-8 
2X10-8 
1X10-8 

7X10-1 
6X10-' 
1X10-1 
1X10-1 
2X10-1 
2X10-8 
4X10-8 
3X10-" 
4X10-' 
3X10-1 
2X10-1 
1X10-' 
1X10-1 
6X10-8 
4X10-1 
3X10-1 
7X10-" 
9X10-8 
1X10-1 
3X10-' 
1X10-1 
3X10-8 
ixio-1 
9X10-8 

Column 2 

Water 
(cc/ml) 

2X10-8 
2X10-8 
1X10-8 
1X10-8 
8X10-1 
8X10-8 
9X10-1 
9X10-1 
9X10-1 
9X10-1 
8X10-1 
8X10-1 
1X10-8 
ixio-8 

ixio-" 1X10-8 
5X10-1 
5X10-1 
9X10-1 
8X10-1 

3X10-8 
3X10-8 
6X10-1 
6X10-1 
1X10-1 
1X10-1 
8X10-1 
8X10-1 
2X10-3 
2X10-3 
8X10-1 
8X10-1 
3X10-3 
5X10-3 
2X10-3 
2X10-8 
5X10-3 
5X10-3 
2X10-3 
2X10-3 
2X10-3 
2X10-8 
5X10-8 
5X1(H 

Table II 

Column 1 

Air 
(»c/ml) 

2X10-8 
1X10-" 
IXIO-" 
4X10-13 
3X10-" 
9X10-18 
2X10-11 
4X10-13 
2X10-11 
4X10-13 
2X10-11 
4X10-13 
2X10-" 
4X10-13 
3X10-13 
5X10-13 
3X10-18 
2X10-H 
6X10-8 
2X10-" 
4X10-1 
3X10-1 
1X10-1 
2X10-8 
2X10-" 
4X10-3 
3X10-3 
8X10-1 
6X10-' 
1X10-3 
1X10-" 
1X10-8 
1X10-8 
6X10-8 
6X10-8 
4X10-" 
2X10-8 
1X10-8 
1X10-8 
2X10-1 
3X10-1 
4X10-" 
1X10-8 
4X10-» 
1X10-8 
4X10-" 
3X10-8 

Column 2 

Water 
(wc/ml) 

7X10-S 
BXlO-l 
5X10-" 
5X10-« 
3X10-3 
3X10-3 
3X10-8 
3X10-3 
3X10-8 
3X10-3 
3X10-1 
3X10-3 
3X10-3 
3X10-3 
4X10-1 
4X10-3 
2X10-8 
2X10-1 
3X10-1 
3X10-1 

1X10-1 
lXUH 
2X10-' 
2X10-1 
3X10-3 
3X10-3 
3X10-1 
3X10-1 
6X10-1 
6X10-1 
3X10-1 
3X10-3 
1X10-1 
2X10-1 
7X10-1 
6X10-1 
2X10-3 
2X10-3 
8X10-1 
8X10-1 
6X1U-8 
6X10-8 
2X10-8 
2X10-' 

i Soluble (S); Insoluble (I). 
3"Sub" means that values given are for submersion 

in an Infinite cloud of gaseous material. 
NOTE: In any case where there. Is a mixture in air or 

water of more than one radionuclide, the limiting values 
for purposes of this Appendix should be determined as 
follows: 

1. If the identity and concentration of each radionu-
clide in the mixture are known, the limiting values 
should be derived as follows: Determine, for each ra-
dionuclide in the mixture, the ratio between the quantity 
present in the mixture and the limit otherwise estab-
lished in Appendix B for the specific radionuclide when 
not in a mixture. The sum of such ratios for all the 
radionuclides in the mixture may not exceed "1" (i.e., 
"unity"). 

EXAMPLE: If radionuclides A, B, and C are present 
in concentrations CA, CB, and C c, and if the applicable 

MPC's, are MPCA, and MPCB, and MPCc respec-
tively, then the concentrations shall be limited so that 
the following relationship exists: 

CB 

MPCi^MPCa^MPCc 
-SI 

2. If either the identity or the concentration of any 
radionuclide In the mixture is not known, the limiting 
values for purposes of Appendix B shall be: 
a. For purposes of Table I, Col. 1—1X10-13 
b. For purposes of Table I, Col. 2—3X10-1 
c. For purposes of Table It Col. 1—4X10-" 
d. For purposes of Table II, Col. 2—1X10-3 
3. If the conditions specified below are met, the cor-

responding values specified below may be used in lieu 
of those specified in paragraph 2 above. 

Element (atomic number) and isotope 

If it is known that Sr 90,1129, Pb 210, Po 210, At 211, Ra 
223, Ra 224, Ra 226, Ac 227, Ra 228, Th 230, Pa 231, Th 
232, and Th-nat are not present 

If it is known that Sr 90,1129, Pb 210, Fo 210, Ra 223, Ra 
228, Ra 228, Pa 231, and Th-nat are not present 

If it Is known that Sr 90, Pb 210, Ra 226 and Ra 228 are not 
present 

If it Is known that Ra 226 and Ra 228 are not present 
If it is known that alpha-emitters and Sr 90,1129, Pb 210, 

Ac 227, Ra 228, Pa 230, Pu 241 and Bk 249 are not pres-
ent.. 

Table I 

Air 
(pc/ml) 

If it is known that alpha-emitters and Pb 210, Ac 227, Ra 
228, and Pu 241 are not present 

If it Is known that alpha-emitters and Ac 227 are not 

If ittetown"tnatAc"227" Th 2*30," Pa 231", Pu 238" Pu 239," 
Pu 240, Pu 242, and Of 249 are not present 

If Pa 231, Pu 239, Pu 240, Pu 242 and Cf 249 are not present. 

3X10-" 

3X10-'" 

3X10-11 

3X10-13 

2X10-13 

Water 
0«c/ml) 

9X10-1 

6X10-8 

2X10-3 
3X10-8 

Table II 

Air 
0<c/ml) 

Water 
Oic/ml) 

3X10-

2X10-8 

6X10-1 
1X10-1 

IX I0-i» 

1XI0-" 

IXIO-" 

ixio-'1 

7X10-H 

APPENDIX C 

Material 

Ag>«8 

AK1" 
As", As" 
.Aul« 

Au'« r. 
Bau"+Lan» 
Bei 
C« 

cdi«"+A"gi"3".".i."."i.";.';;.".".";."""""";;i;;."."i;" 
Cei88+Pri« 
Cl» 
Co" 
Cr8i 
Csui+Bau? 
Cu« 
EU'88 

Fe8"I"y."""""""""""""l""""""""'""""""""""""."" 
Fei3 
Oai» 
Qeii 
H3(HTO or HJjO).. 
lis 
Ini" 
Ir'33 
K" 
La"" 
Mn»"7r;;""""""""""""";""";"^;"""""""i"" 
Mo» 
Na33 
Na" 
Nb» 
NI88 
Nl« '. 

pdio+Rh"i»."."i.""i."i."."""i""""."i."i;ii"ii;". 
PdiM 
Pmui 
Po"" 
Pr«3 
Pu33> 
Ra338 
Rb» 
Re'"" 
Rh'88 
RuiM+Rh"" 
S3i 
Sbi" 
Sc« 
Sin 183 
Sn»3 
8r"3 

Sr»+Y» 
Ta«» 
Tc* 
To" 
Te* 
Tei» 
Th (natural) 

Tmtu"m."'"See'"H3^"I"""""""""'"""""""""."""" 
O (natural) 
■J3J1 
U38I_TJ33B 
V*3 
W>8! 

Zn».7.r""""*.'"""*"""""""""""""""'"""'""""! 
Unidentified radioactive materials or any of 
the above in unknown mixtures 

Micro-
curies 

NOTE: For purposes of §5 20.203 and 20.304, 
where there is Involved a combination of iso-
topes in known amounts the limit lor the 

combination should be derived as follows: 
Determine, for each Isotope In the combina-
tion, the ratio between the quantity jiresent 
in the combination and the limit otherwise 

established for the specific Isotope when not 
in combination. The sum of such ratios for 
all the isotopes in the combination may not 
exceed "1" (i.e., "unity"). 

EXAMPLE: For purposes of §20.304, if 
particular batch contains 2,000 >ic o'. Aui"" 
and 25,000 ux. of C», it may also Inclu le not 
more than 3,000 /tc of r31. This limit yoB de-
termined as follows: 

2,000 po Aul« 26,000 pe C" 3,000 MC I'" 
10.000(10 "'"50,000 pe +10,000»c 

The denominator in each of the above 

was obtained by multiplying the 

the table by 1.000 as provided in S 20 

1 
10 
10 
10 
10 
50 
50 
10 
10 
1 
1 
1 
50 
1 
50 
1 
50 
60 
1 
10 
50 
250 
10 
1 
10 
10 
10 
1 
50 
10 
10 
10 
10 
1 
1 
10 
50 
10 
10 
0.1 
10 
1 
0.1 
10 
10 
10 
1 
60 
1 
1 
10 
10 
1 
0.1 
10 
1 
1 
10 
1 
50 
50 
250 
50 
1 
50 
1 
10 
1 
1 
10 
0.1 

=1 
ratios 

In 
.104. 

fig-ire 
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APPENDIX D 

CXITED STATES ATOMIC ENERGY COMMISSION OPERATION OFFICES 

Operationsofflce 

1. New York Operations Office 

2. Oak Ridge Operations Office 

3. Savannah River Operations Office. 

4. Albuquerque Operations Office... 

5. Chicago Operations Office 
6. Idaho Operations Ofllce 
7. San Francisco Operations Office... 

8. Hanford Operations Office... 

Operations office address 

378 Hudson Street, New York 14, 
N'.Y. 

P.O. Box E, Oak Ridge, Term 
P.O. Box A, Aiken, S.C 

P.O. Box 5400, Albuquerque, 
N. Mex. 

9800 South Cass Avenue, Argonne, 
111. 

P.O. Box 2108, Idaho Falls, Idaho.. 
2111 Bancroft Way, Berkeley 4, 

Calif. 
P.O. Box 550, Richland, Wash 

Telephone 

Yukon 9-1000. 

Oak Ridge 5-7486 or 5-8611, Ext. 7607. 
Aiken, S.C, Midway 9-6211; or Au­

gusta, Ga., Park 4 -6311, Ext. 3333. 
Alpine 6-4411, Ext. 38267. 

Clearwater 7-7711, Ext. 2111 or 541. 

Jackson 2-6640. 
Thornwall 1-5620. 

Whitehall 2-1111, Ext. 5-5441. 

NOTE: The record keeping and reporting re­
quirements contained in this part have been 
approved by the Bureau of the Budget in 
accordance with the Federal Reports Act of 
1942. 

Dated at Oermantown, Md., this 8th 
day of November 1960. 

For the Atomic Energy Commission, 
W. B. MCCOOL, 

Secretary. 

[F.B. Doc. 60-10876; Filed, Nov. 16, 1960; 
8:45 ajn.l 

GPO 9 11329 





ATOMIC ENERGY COMMISSION 

(AEC Reprint Containing Amendments Issued Through October 17, 19f>7) 

TITLE 10�ATOMIC ENERGY 

Chapter I�Atomie Energy 
Commission 

PART 30�LICENSING OF BYPRODUCT 

MATERIAL 

This amendment to Title 10 CFR, Part 
30, Radioisotope Distribution, is pub­
lished for the purpose of bringing it into 
conformity with the Atomic Energy Act 
of 1954 (68 Stat. 919) and to establish 
a simplified and less restrictive procedure 
relating to the export of byproduct ma­
terial. In addition, changes have been 
incorporated in §§ 30.71 and 30.72 to 
permit the distribution of certain addi­
tional types of sealed sources and quan­
tities and types of byproduct material 
to persons who do not hold specific 
licenses. 

Except as required to accomplish the 
foregoing purposes, the changes effected 
by this revision are designed to simplify 
and clarify provisions of the existing 
regulations and not to effect substantial 
changes In the Commission's procedures 
and requirements relating to the licens­
ing of byproduct material. In light of 
these considerations, the Atomic Energy 
Commission has found that general no­
tice of proposed rule-making and pub­
lic procedure thereon are unnecessary 
and would be contrary to the public 
interest. 

The Commission has under considera­
tion further amendments to Part 30 
which will be published in accordance 
with procedures designed to afford the 
customary opportunity for public par­
ticipation. 

All interested persons who desire to 
submit written comments and sugges­
tions relating to the following amend­
ment should send them to the U. S. 
Atomic Energy Commission, Washington 
25, D. C, Attention of the Director, 
Division of Civilian Application. 

Effective thirty days after publication 
in the FEDERAL REGISTER, Part 30, Title 
10, CFR, "Radioisotope Distribution 
Regulation" is hereby amended to read 
as follows: 

GENERAL PROVISIONS 

Sec. 
30.1 Purpose. 
30.2 Scope. 
30.3 License requirements. 
30.4 Definitions. 
30.5 Interpretations. 

EXEMPTIONS 

Persons operating Commission-owned 
facilities. 

Carriers. 
Other exemptions. 

GENERAL LICENSES�APPLICATIONS FOB LICENSES 

Sec. 
30.6 

80.7 
30.8 

3020 
30.21 
3022 
3023 

30.24 

30.31 

3032 
30.33 
30.34 
30.35 
3036 

30.37 

30.38 

30.39 

Types of licenses. 
General licenses. 
Applications for specific licenses. 
General requirements for issuance of 

specific licenses. 
Special requirements for issuance of 

specific licenses. 

LICENSES 

Issuance of specific licenses for use of 
byproduct material. 

Terms and conditions of licenses. 
Exports of byproduct material. 
Expiration. 
Renewal of license. 
Amendment of licenses at request of 

licensee. 
(Commission action on applications to 

renew or amend. 
Inalienability of licenses. 
Persons possessing byproduct material 

on effective date of regulations in 
this part. 

RECORDS, REPORTS AND INSPECTIONS 

30.41 
30.42 
30.43 
30.44 

Records. 
Reports of exports. 
Inspection. 
Tests. 

MODIFICATION AND REVOCATION OF LICENSES 

30.51 Modification and revocation of li­
censes. 

30.62 Right to withhold or recall byproduct 
material. 

ENFORCEMENT 

30.61 Violations. 

SCHEDULES 

30.71 
30.72 

Schedule A. 
Schedule B. 

AUTHORITY: 85 30.1 to 30.72 Issued under 
sec. 161, 68 Stat. 948; 42 U. S. C. 2201. Inter­
pret or apply sees. 81, 82, 182, 183, 68 Stat. 
935, 953, 954. 42 V. S. C. 2111, 2112, 2232, 
2233. For the purposes of sec. 223, 68 Stat. 
968; 42 U. S. C. 2273, ii 3021 (b) and 3032 
(c) issued under sec. 161b, 68 Stat. 948; 42 
XT. 3. C. 2201 (b) and Si 30.41, 30.42 and 30.43 
issued under sec. 161p, 68 Stat. 950; 42 U. S. C. 
2201p. 

GENERAL PROVISIONS 

! 30.1 Purpose. The regulations in 
this part are promulgated by the Atomic 
Energy Commission, pursuant to the 
Atomic Energy Act of 1954 (68 Stat. 919), 

Part 30 

to provide for the licensing 
material. 

as § 30.2 Scope. Except 
§§ 30.6 to 30.8, the regulation 
apply to all persons in the 

provided In 
in this part 

United States. 

§ 30.3 License requirements. 
person subject to the regulitions 
part shall manufacture, produce, 
f er, receive, acquire, own, 
import or export byproduct 
cept as authorized In a 
eral license issued pursuant 
regulations in this part. 

of byproduct 

No 
in this 
trans-

use, 
material ex-

or gen-
to the 

specific 

used in this 

amendments 

§ 30.4 Definitions. As 
part: 

(a) "Act" means the Atomic Energy 
Act of 1954, including any 
thereto; 

(b) "Byproduct material^' means any 
radioactive material (except special nu 
clear material) yielded :n or made 
radioactive by exposure to the radiation 
incident to the process of producing or 
utilizing special nuclear material; 

(c) "Commission" meanu the Atomic 
Energy Commission and its duly author­
ized representatives; 

(d) "Curie" means that amount of 
radioactive material when disinte­
grates at the rate of 37 billisn atoms per 
second; 

(e) "Human use" means the Internal 
or external administration of byproduct 
material, or the radiation therefrom, to 
human beings; 

(f) "License," except wh«re otherwise 
specified means a license issued pursuant 
to the regulations in this part; 

(g) "Microcurie" means that amount 
of radioactive material which disinte­
grates at the rate of 37 thousand atoms 
per second; 

(h) "Person" means (1) any individ­
ual, corporation, partnershi] >, firm, asso­
ciation, trust, estate, publiu or private 
institution, group, Govern: lent agency 
other than the Commission, any State or 
any political subdivision of, or any politi­
cal entity within a State, any foreign 
government or nation or any political 
subdivision of any such government or 
nation, or other entity; and 
successor, representative, 
agency of the foregoing; 

(i) "Physician" means ah individual 
licensed by a state or territory of the 
United States, the District at Columbia 
or the Commonwealth of Pierto Rico to 

(2) any legal 
agent, or 



dispense drugs in the practice of medi­
cine; 

(j) "Production facility" means pro­
duction facility as defined in the regula­
tions contained in Part 50 of this 
chapter; 

(k) "Research and development" 
means (1) theoretical analysis, explora­
tion, or experimentation; or (2) the ex­
tension of investigative findings and 
theories of a scientific or technical na­
ture into practical application for ex­
perimental and demonstration purposes, 
including the experimental production 
and testing of models, devices, equip­
ment, materials and processes. "Re­
search and development" as used in this 
part does not include the Internal or 
external administration of byproduct 
material, or the radiation therefrom, to 
human beings; 

(1) "Sealed source" means any by­
product material that Is encased in, and 
is to be used in, a container in a manner 
intended to prevent leakage of the 
byproduct material; 

(m) "Source material" means source 
material as denned in the regulations 
contained in Part 40 of this chapter; 

(n) "Special nuclear material" means 
special nuclear material as defined in 
the regulations contained in Part 70 of 
this chapter; 

(o) "United States," when used in a 
geographical sense, includes all terri­
tories and possessions of the United 
States, the Canal Zone and Puerto Rico. 

(p) "Utilization facility" means a 
utilization facility as defined in the reg­
ulations contained in Part 50 of this 
chapter; 

(q) Other terms defined In section 11 
of the act shall have the same meaning 
when used in the regulations in this 
part. 

§ 30.5 Interpretations. Except as spe­
cifically authorized by the Commission 
in writing, no interpretation of the 
meaning of the regulations in this part 
by any officer or employee of the Com­
mission other than a written interpre­
tation by the General Counsel will be 
recognized to be binding upon the-Com­
mission. 

EXEMPTIONS 

§ 30.6 Persons operating Commission-
owned facilities. Any person is exempt 
from the requirements for a license set 
forth in section 81 or 82 of the act and 
from the regulations in this Part to the 
extent that such person operates Com­
mission-owned plants and laboratories 
on behalf of the Commission. In any 
such case, such person's obligations with 
respect to the byproduct material are 
covered by the applicable contract be­
tween such person and the Commission, 

8 30.7 Carriers. Common and con­
tract carriers and the United States Post 
Office Department are exempt from the 
regulations In this part and the require­
ments for a license set forth in section 
81 of the act to the extent that they 
transport byproduct material in the 
regular course of their business as 
carriers. 

8 30.8 Other exemptions. The Com-

- 2 -

mission may upon the application of any 
interested person, or upon its own initia­
tive, exempt certain classes or quanti­
ties of byproduct material or kinds of 
uses or users from the requirements for 
a license set forth in section 81 of the 
act and in the regulations in this part, 
when it makes a finding that the exemp­
tion of such classes or quantities of such 
material or such kinds of uses or users 
will not constitute an unreasonable risk 
to the common defense and security and 
to the health and safety of the public. 

GENERAL LICENSES; APPLICATIONS FOR 

LICENSES 

§ 30.20 Types of licenses, (a) Licenses 
for byproduct material are of two types: 
general and specific. The general li­
censes provided in S 30.21 are effective 
without the filing of applications with the 
Commission or the issuance of licensing 
documents to particular persons. Spe­
cific licenses are issued to named persons 
upon applications filed pursuant to the 
regulations in this part. 

§ 30.21 General licenses, (a) A gen­
eral license is hereby issued: 

(1) To transfer, receive, acquire, own, 
possess and use byproduct material in­
corporated in a device or equipment 
which is listed in 8 30.71 and has been 
manufactured pursuant to a specific li­
cense issued by the Commission. 

(2) To transfer, receive, acquire, own, 
possess, use and import the quantities of 
byproduct materials listed in § 30.72, pro­
vided that no person shall at any one 
time possess or use, pursuant to the gen­
eral licensing provisions of this para­
graph, more than a total of ten such 
scheduled quantities. 

(b) The general licenses provided in 
this section are subject to the provisions 
of §§ 30.32 to 30.72, inclusive of the 
regulations in this part and are sub­
ject to the regulations contained in Part 
20 of this chapter.1 In addition, persons 
who transfer, receive, acquire, own, pos­
sess, use or import scheduled items and 
quantities of byproduct material pur­
suant to the general licenses provided in 
paragraph (a) of this section. 

(1) Shall not effect an increase in the 
radioactivity of said scheduled items or 
quantities by adding other radioactive 
material thereto, by combining byprod­
uct material from two or more such items 
or quantities, or by altering them in any 
other manner so as to increase thereby 
the rate of radiation therefrom; 

(2) Shall not administer externally or 
internally, or direct the administration 
of, said scheduled items or quantities or 
any part thereof to a human being for 
any purpose, Including, but not limited 
to, diagnostic, therapeutic, and research 
purposes. 

(3) Shall not add, or direct the addi­
tion of, said scheduled items or quanti­
ties or any part thereof to any food, 
beverage, cosmetic, drug, or other prod­
uct designed for ingestion or inhalation 
by, or application to, a human being; 

(4) Shall not include said scheduled 

�Attention Is directed particularly to the 
provisions of the regulations in Part 20 of 
this chapter which relate to the labelling of 
containers. 

items or quantities or any part thereof 
in any device, instrument, apparatus (in­
cluding component parts and accessories 
thereto) intended for use in diagnosis, 
treatment or prevention of disease in 
human beings or animal! or otherwise 
intended to affect the structure or any 
function of the body of puman beings 
or animals.1 

fhr 8 30.22 Applications 
censes, (a) Application^ 
licenses shall be filed on 
"Application for By-
License", with the United 
Energy Commission, Post 
Oak Ridge, Tennessee 
topes Division, and shall 
information called for by 
formation contained in 
cations, statements or 
the Commission may be 
reference, provided that 
are clear and specific. 

(b) The Commission 
after the filing of the 
tion, and before the 
license, require further 
order to enable the 
termine whether the 
be granted or denied or 
should be modified or 

(c) Each application 
by the applicant or licensee 
duly authorized to act for 
behalf. 

(d) An application 
pursuant to the regulations 
will be considered also as 
for licenses authorizing 
for which licenses are 
act, provided that the 
fies the additional 
licenses are requested anc 
regulations of the Co: 
plications for such licenses, 

§30.23 General requhements 
suance of specific license!. 
tion for a specific licens 
proved if: 

(a) The application is 
authorized by the act; 

(b) The applicant's 
ment and facilities, are 
tect health and minimize 
or property; and 

(c) The applicant is qusLlifii 
Ing and experience to us 
for the purpose requestec' 
ner as to protect health 
danger to life or property 

(d) The applicant 
cable special requirement^ 
§ 30.24. 

S 30.24 Special requirements for issu­
ance of specific licenses�(a) Human use 
in institutions. An appication by an 
institution for a specific license for 
human use will be approved if: 

(1) The applicant satsfles the gen­
eral requirements specif ed in {30.23; 
and 

(2) The applicant has appolnte*d a 
medical isotopes commit &e of at least 
three members to evaluaie all proposals 
for research, diagnosis, and therapeutic 
use of radioisotopes within that institu­
tion. Membership of the committee 
should include physician! expert in in-

specific li-
for specific 

form AEC 313. 
Proiiuct Material 

States Atomic 
Office Box E. 

Attention: Iso-
set forth the 
the form. In-

previous appli-
reports filed with 

incorporated by 
sich references 

. may at any time 
original applica-

exp iration of the 
statements in 

Commission to de-
application should 

whether a license 
� revc ked. 

spall be signed 
or a person 

and on his 

for license filed 
in this part 

an application 
3jjther activities 

ntquired by the 
application speci-

activ^ties for which 
complies with 
ion as to ap-
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proposed equip-
adequate to pro-

danger to life 

satisfies 
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contained in 



ternal medicine, hematology, therapeutic 
radiology, and a person experienced in 
assay of radioisotopes and protection 
against ionizing radiations; and 

(3) The applicant possesses adequate 
facilities for the clinical care of patients; 
and 

(4) The physician designated on the 
application as the individual user has 
substantial experience in the proposed 
use, the handling and administration of 
radioisotopes and, where applicable, the 
elinical management of radioactive 
patients; and 

(5) If the application Is for a license 
to use unspecified quantities or multiple 
types of byproduct material, the appli­
cant has previously received a reasonable 
number of licenses for a variety of by­
product materials for a variety of human 
uses. 

(b) Licensing of individual physicians 
for human use. An application by an 
individual physician for a specific license 
for human use will be approved if the 
applicant: 

(1) Satisfies the general requirements 
specified in 8 30.23; 

(2) The applicant has access to a hos­
pital possessing adequate facilities to 
hospitalize and monitor the applicant's 
radioactive patients whenever it is 
advisable; and 

(3) The applicant has extensive ex­
perience in the proposed use, the han­
dling and administration of radioiso­
topes, and where applicable, the clinical 
management of radioactive patients. 
(The physician shall furnish suitable 
evidence of such experience with his ap­
plication. A statement from the med­
ical isotope committee in the institution 
where he acquired his experience, indi­
cating its amount and nature, may be 
submitted as evidence of such experi­
ence.) 

(c) "Human use" of sealed sources. 
An application for a specific license for 
use of a sealed source for human use 
will be approved if: 

(1) The applicant .satisfies the gen­
eral requirements specified in § 30.23; 
and 

(2) The applicant or, if the applica­
tion is made by an institution, the indi­
vidual user (1) has specialized training 
in the therapeutic use of the radioactive 
device considered (teletherapy unit, beta 
applicator, etc.) or ha? experience equiv­
alent to such training; and (11) is a 
physician. 

(d) Multiple quantities or types of by­
product material for use in research and 
development. An application for a spe­
cific license for multiple quantities or 
types of byproduct material for use In 
research and development will bs ap­
proved if: 

(1) The applicant satisfies the gen­
eral requirements specified in § 30.23; 
and 

(2) The applicant has received a rea­
sonable number of licenses for a variety 
of radioisotopes for a variety of research 
and development uses; and 

(3) The applicant has established an 
isotope committee (composed of such 
persons as a radiological safety officer, a 
representative of the business office, and 
one or more persons trained or experi­
enced in the safe use of radioactive ma-

- 3 -

terials) which will review and approve, 
in advance of purchase of radioisotopes, 
proposals for such uses; and 

(4) The applicant has appointed a ra­
diological safety officer who' will advise 
on or be available for advice and assist­
ance on radiological safety problems. 

(e) Multiple quantities or types of by­
product material for use in processing. 
An application for a specific license for 
multiple quantities or types of byprod­
uct material for use in processing for 
distribution to other authorized persons 
will be approved if: 

(1) The applicant satisfies the general 
requirements specified in § 30.23; and 

(2) The applicant has received a rea­
sonable number of licenses for processing 
and distribution of a variety of radioiso­
topes; and 

(3) The applicant has appointed a 
radiological safety officer who will advise 
on or be available for advice and assist­
ance on radiological safety problems. 

LICENSES 

8 30.31 Issuance of specific licenses 
for use of byproduct material, (a) Upon 
a determination that an application 
meets the requirements of the Act and 
the regulations of the Commission, the 
Commission will issue a specific license 
authorizing the possession and use of by­
product material TForm AEC 374, 
"Byproduct Material License"). 

(b) The Commission may Incorporate 
In any license at the time of issuance, or 
thereafter by appropriate rule, regulation 
or order, such additional requirements 
and conditions with respect to the licen­
see's receipt, possession, use and transfer 
of byproduct material as it deems appro­
priate or necessary in order to: 

(1) Promote the common defense and 
security 

(2) Protect health or to minimize 
danger to life or property; 

(3) Protect restricted data; 
(4) Require such reports and the keep­

ing of such records, and to provide for 
such inspections of activities under the 
license as may be necessary or appro­
priate to effectuate the purposes of the 
act and regulations thereunder. 

8 30.32 Terms and conditions of li­
censes. (a) Each license issued pursu­
ant to the regulations in this part shall 
be subject to all the provisions of the 
act, now or hereafter in effect, and to all 
valid rules, regulations and orders of the 
Commission. 

(b) Neither the license nor any right 
under the license shall be assigned or 
otherwise transferred in violation of the 
provisions of the act. 

(c) Each person licensed by the Com­
mission pursuant to the regulations in 
this part shall confine his possession and 
use of byproduct material to the loca­
tions and purposes authorized in the 
license. Except as otherwise provided 
in the license, a license issued pursuant 
to the regulations in this part shall carry 
with it the right to receive, acquire, own, 
possess and import byproduct material 
and to transfer such material to other 
licensees within the United States au­
thorized to receive such material. 

(d) Each license issued pursuant to 
the regulations in this part shall be 

deemed to contain the provisions set 
forth in section 183a.-d., inclusive, of the 
act, whether or not said provisions are 
expressly set forth in the {license. 

8 30.33 Exports of 
(a) No licensee shall 
material from the United 
as authorized pursuant to 

(b) Any licensee may 
material covered by his 
foreign country except 
now or hereafter listed ok 
countries or destinations ir 
Comprehensive Export 
United States Department 
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an atomic number from 3 
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371.3), or the export of 
terial not having an 
from 3 to 83, inclusive: 
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ion of the Commission, the 
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5 30.34 Expiration 
vided in 8 30.35 (b), each 
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§ 30.35 Renewal of license, 
plications for renewal of 
cense shall be filed in accordance 
8 30.22. 
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8 30.37 Commission act on on appli­
cations to renew or amend. In consider­
ing an application by a licensee to renew 
or amend his license the Co: omission will 
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SS 30.23 and 30.24. 

i 30.38 Inalienability of 
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in this part, (a) Any person who on the 
effective date of the regulations in this 
part possesses byproduct material pur­
suant to an authorization heretofore 
issued by the Commission shall be 
deemed to possess such material pur­
suant to a license issued under the regu­
lations in this part which shall expire 
ninety days after receipt from the Com­
mission of a notice of expiration of such 
license. Such license shall be deemed to 
include all terms and conditions incor­
porated in such authorization v/hich are 
not inconsistent with or otherwise pro­
vided for in the regulations in this part. 

(b) Any authorization heretofore is­
sued pursuant to the regulations in this 
part shall be deemed to be a valid license 
during the period prior to the expira­
tion date set forth in said authorization. 
Such license shall be deemed to include 
aU terms and conditions incorporated in 
such authorization which are not incon­
sistent with or otherwise provided for in 
the regulations in this part. 

RECORDS, REPORTS AND INSPECTIONS 

8 30.41 Records, (a) Each person 
who receives byproduct material pursu­
ant to a license issued pursuant to the 
regulations in this part shall keep rec­
ords showing the receipt, transfer, ex­
port and disposal of such byproduct 
material. 

8 30.42 Reports of exports. Each U-
censee who exports byproduct material 
from the United States shall, within 90 
days from the date of such export, submit 
a report to the United States Atomic 
Energy Commission, Post Office Box E, 
Oak Ridge, Tennessee, Attention: Iso­
topes Division, containing his name and 
address, the name and address of the 
consignee, the name and quantity of 
the byproduct material involved, and the 
date of shipment. 

§ 30.43 Inspection. (a) Each U-
censee shall afford to the Commission at 
all reasonable times opportunity to in­
spect byproduct material and the prem­
ises and facilities wherein byproduct 
material is used or stored. 

(b) Each licensee shaU make available 
to the Commission for inspection, upon 
reasonable notice, records kept by him 
pursuant to the regulations in this chap­
ter. 

8 30.44 Tests. Each Ucensee shaU 
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) Byproduct material, 
(b) FaciUties wherein byproduct ma­

terial is utilized or stored, 
(c) Radiation detection and monitor­

ing instruments, and 
(d) Other equipment and devices used 

in connection with the utilization or stor­
age of byproduct material. 

MODIFICATION AND REVOCATION OF LICENSES 

8 30.51 Modification and revocation of 
licenses, (a) The terms and conditions 
of each Ucense shaU be subject to amend­
ment, revision or modification by reason 

-lj 

of amendments to the act, or by reason 
of rules, regulations and orders issued 
in accordance with the terms of the act. 

(b) Any license may be revoked, sus­
pended or modified, in whole or in part, 
for any material false statement in the 
application or any statement of fact re­
quired 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 Com­
mission to refuse to grant a license on an 
original application, or for violation of, 
or failure to observe any of the terms 
and provisions of the act or of any rule, 
regulation or order of the Commission. 

(c) Except in cases of willfulness or 
those in which the public health, inter­
est or 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 caUed to the attention of the 
Ucensee in writing and the licensee shall 
have been accorded an opportunity to 
demonstrate or achieve compliance with 
all lawful requirements. 

8 30.52 Right to withhold or recaU 
byproduct material. The Commission 
may withhold, recaU or order the with­
holding or recaU of byproduct material 
from any Ucensee who is not equipped to 
observe or fails to observe such safety 
standards to protect health as may be 
established by the Commission, or who 
uses such materials in violation of law or 
regulation of the Commission, or in a 
manner other than as disclosed In the 
application therefor or approved by the 
Commission. 

ENFORCEMENT 

§ 30.61 Violations. An injunction or 
other court order may be obtained pro­
hibiting any violation of any provision 
of the act or any regulation or order is­
sued thereunder. Any person who wil-
fuUy violates any provision of the act 
or any regulation or order issued there­
under may be guilty of a crime and, upon 
conviction, may be punished by fine or 
imprisonment or both, as provided by 
law. 

SCHEDULES 

8 30.71 Schedule A. The following 
devices and equipment incorporating by­
product material, when manufactured, 
tested and labeled by the manufacturer 
in accordance with the specifications 
contained in a specific Ucense issued to 
him pursuant to the regulations in this 
part, are placed under a general Ucense 
pursuant to 8 30.21 (a) (1). 

(a) Static elimination device. De­
vices designed for use as static elimina­
tors which contain, as a sealed source 
or sources, byproduct material consist­
ing of a total of not more than 500 micro-
curies of Polonium 210 per device. 

(b) Spark gap and electronic tubes. 
Spark gap tubes and electronic tubes 
which contain byproduct material con­
sisting of not more than 5 microcuries 
per tube of Cesium 137, or Nickel 63, or 
Krypton 85 gas, or not more than one 
microcurie per tube of Cobalt 60. 

(c) Light meter. Dev. 
for use in measuring or 
intensity which contain, 
source or sources, 
consisting of a total of not 
microcuries of Strontium 

ces designed 
determining light 

as a sealed 
byproduct material 

more than 200 
90 per device. 

tub! Cd) Ion generating 
signed for ionization of 
tain, as a sealed source 
product material consisting 
of not more than 500 
Polonium 210 per device 
not more than 50 milllcuri^s 
3 (tritium) per device, 

Devices de-
4lr which con­
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of a total 

:nicrocuries of 
of a total of 
of Hydrogen 

or 

or 



§ 30.72 Schedule B. The following 

quantities of byproduct material are 

generally licensed pursuant to § 30.21 

(a) (2). 

Byproduct material 

Antimony (Sb 1-M) 
Arsenic 70 (As 7i>) 
Arsenic 77 (As 77} 
TS.irium 14(1- Lanthanum MO 

(Bal.aMM 
Beryllium (Be 7) 
Cadmium 109- Silver 1UU (CdAg 

109) 
Calcium 45 (Ca 45) 
Carbon 14 (CM) 
Cerium 144� Praseodymium 

(CePr 144) 
Cesium�Barium 137 (CeDa 137)-. 
Chlorine 36 (CI 311) 
Chromium .11 (Or 5!) 
Cobalt 60 (Co UO) 
Copper l>4 (Cu in) 
Kuropium 154 (Eu 154) 
Fluorine 1ft, � 
flaWum 72 (da 72) 
(lermanium 71 (Ue.71). 
Oold 1(IS (Au 1U8) 
Gold 190 (Au 109) 
Hydrogen 3 (Tritium) (H3) 
Indium 114 (In 114) 
Iodine 131 (1131) 
Iridium 1K2 (Irl92) 
Iron 55 (Fc 55) 
Iron 69 (Fe 69) 
Lanthanum 140 (La 140) 
Manganese 62 (Mn 52) 
Manganese 66 (Mn 66) 
Molybdenum 90 (Mo M) 
Nickel 59 (Nl 69) 
Nickel 63 (Nl 83) 
Niobium 96 (Nb 95) 
Palladium 109 (Pd 109) 
Palladium 103�Rhodium 103 

(I'dKh 103) 
Phosphorus 32 (P. 32) 
Polonium 210 (Po 210) 
Potassium 42 (KH2) 
Praseodymium 143 (IT K3) 
Promethium 147 (Pm 147) 
Kheiiimn 1XH (Re 186) 
Rhodium 106 (Rh 105) 
Rubidium 80 (Kb 80) 
Rulhenium 106�Rhodium 100 

(RuRh 106) 
Samarium 153 (Sm 153) 
Scandium 46 (Re 46) 
Silver 10S (Ag 105) 
Wlver 111 (Ag 111) 
Smliuui 22 (Na 22) 
Sodium 24 (Na 24) 
Strontium 89 (Sr 89) 
Strontium 90�Yttrium 90 (SiY).. 
Sulfur 35 (S35) 
Tanlalum 1S2 (Ta 1K2) 
Technetium 90 (To 96) 
Technetium 119 (Tc 99) 
Tellurium 127 (Te 127) 
Tellurium 129 (Te 129) 
Thallium 204 (Tl 204) 
Tin 113 (Sn 113) 
Tungsten 185 (W 185) 
Vanadium 48 (V 48) 
Yttrium 90 (Y 90) 
Yttrium 91 (Y-91) 
Zinc 65 (Zn 06) 

Beta anil/or Gamma emitting 
b> product matciiai nut lis.ed 
above 
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1 
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60 
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1 

10 

10 

50 
10 
0.1 

10 
10 
10 
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10 
10 

1 
10 

1 
1 

10 
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NOTE: The reporting and record-keeping 
requirements contained herein have been 
approved by the Bureau of the Budget in 
accordance with The Federal Reports Act 
of 1942. 

Dated at Washington, D. C, this 28th 
day of December 1955. 

K. E. FIELDS, 

General Manager. 

[F. R. Doc. 56-137; Filed, Jan. 10, 1956; 
4:00 p.m.] 
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Tuesday, September 25, 1956 

[F. R. Doc. 533-7688; Filed, Sept. 24, 1956; 

8:45 ft. m.] 

FEDERAL REGISTER 

Wednesday, October 3, 1956 

[F. R. Doc. 56-7972; Filed, Oct. 2, 1956; 
8:53 a. m.] 

FEDERAL REGISTER 

Thursday, October 17, 1957 

IF. B. Doc. 57-8536; Filed, Oct. 16. 1957; 
8:44 ft. m.] 





ATOMIC ENERGY COMMISSION 

(Reprinted from 2k, Federal Register, IO89, February 12, 1959) 

Title 10�ATOMIC ENERGY 
Chapter I�Atomic Energy 

Commission 

PART 30�LICENSING OF BYPRODUCT 
MATERIAL 

General Licensing of Devices 
On January 10, 1959, the Commission 

issued for public comment a proposed 
amendment to Fart 30 providing for a 
general license authorizing the posses­
sion and use under specified conditions 
of certain types of measuring, gauging 
or controlling devices containing byprod­
uct material Experience has indicated 
a need for a 'simplified procedure to 
allow users of such devices to possess and 
use byproduct material, when contained 
in such devices, without obtaining a 
specific license. The Commission will 
continue to exercise control over the 
manufacture and distribution of the de­
vices through its specific licensing 
procedures. The general license will be 
applicable only to devices that are manu­
factured, tested, and labeled in accord­
ance with specifications contained in a 
specific license authorizing supply of 
such devices to generally licensed per-

Each applicant for a specific license 
to supply to general licensees devices de­
signed and manufactured for the pur­
pose of detecting, measuring, gauging or 
controlling thickness, density, level, 
interface location, radiation, leakage, 
Qualitative or quantitative chemical 
composition, or for producing light or an 
ionized atmosphere wfll be required to 
furnish sufficient information to assure 
that, among other things, the device can 
be safely operated by persons not having 
any training In radiological protection 
and that under normal conditions of use 
no person would b? likely to receive more 
than a limited specified radiation ex­
posure. Furthermore, the specifically/ 
licensed supplier will be required to apply 
quality control procedures to assure that 
the device meets the required specifica­
tions. m most cases, testing of a proto­
type of the device will also be required 
prior to the issuance of a license author­
izing ~ distribution to general^ licensees. 
Specific licensees will be obliged to re­
port to the Commission on all transfers 
of the devices .to generally licensed per­
sons; thereby enabling the Commission 
to make appropriate inspections of the 
use of the devices. 

Under the amendment the general 
licensees will be required to comply with 
certain restrictions which, in general will 
require that testing and servicing of the 
devices be accomplished by the manu­
facturer or other persons holding spe­
cific licenses. To assure that the general 
licensee is informed of the obligations 
imposed on him, the specifically licensed 
supplier will be required to furnish a 
copy of the general license provisions as 

contained in Title 10, Code of Federal 
Regulations, Chapter I, Part 30, "Licens­
ing of Byproduct Material" to each 
generally licensed person to whom he 
transfers a device containing byproduct 
material. 

Because this amendment establishes 
additional procedures for authorizing 
the distribution of devices containing by­
product material, and immediate effec­
tiveness will not adversely affect any per­
son, the Commission has found that good 
cause exists why this amendment should 
be made effective without the customary 
period of prior notice. 

Pursuant to the Administrative Pro­
cedure Act, Public law 404, 79th Con­
gress, 2d Session, Title 10, Code of 
Federal Regulations, Chapter I, Part 30, 
"Licensing of Byproduct Material," is 
amended as follows, effective upon filing 
with the Federal Register Division: 

1. Add a new paragraph (c) to § 30.21 
to read as follows: 

(c) (1) A general license Is hereby is­
sued to own, receive, acquire, possess and 
use byproduct material when contained 
in devices designed and manufactured 
for the purpose of detecting, measuring, 
gauging or controlling thickness, density, 
level, interface location, radiation, leak* 
age, or qualitative or quantitative chem­
ical composition or for producing light or 
an Ionized atmosphere, when such de­
vices are manufactured In accordance 
with the specifications contained in a 
specific license issued to the supplier 
pursuant to § 30.24(f): Provided, That: 

(i) The general license contained in 
this paragraph shall apply only to de­
vices distributed under and In accord­
ance with a specific license which states 
that such devices when manufactured 
pursuant to the terms of the specific li­
cense may be distributed by the licensee 
pursuant to this paragraph; 

(ii) That such devices are labeled in 
accordance with the provisions of the 
specific license which authorizes the dis­
tribution of the devices; and 

(ill) That the device bear a label con­
taining the following statement: 

This device, generally licensed pursuant to 
g 30.21(c) of 10 CFR, Part 30, has been man­
ufactured and distributed pursuant to AEC 
license No. ________ by - . 

(Name of supplier) 

(2) Persons who own, receive, acquire, 
possess or use a device pursuant to the 
general license contained in subpara­
graph (1) of this paragraph: 

(i) Shall not transfer, abandon or dis­
pose of the device, except by transfer to 
a person specifically licensed by the 
Commission to receive such device; 

(II) Shall assure that all labels affixed 
to the device at the time of receipt and 
bearing the statement, "Removal of this 
label is prohibited by regulations of the 
Atomic .Energy Commission," are main­
tained thereon and shall comply with 
all Instructions contained in such labels; 

(ill) Shall have the device tested for 
leakage of radioactive material and 
proper operation of the on-off mecha-

Part 30 

nism and indicator, it any, at no longer 
than six-month Intervals; provided that 
devices containing only krypton need 
not be tested for leakage, and devices 
containing" only tritium need not be 
tested for any purpose; 

(iv) Shall have the tests required by 
subdivision (iii) of this subparagraph 
and all other services i nvolving the radio­
active material, it* shielding and con­
tainment, performed by the supplier or 
other person holding a specific license 
to manufacture, install or service such 
devices; 

(v) Shall maintain records of all tests 
performed on the dev ces as required un­
der this section, including the dates and 
results of the tests and the names of the 
specific licensees cot ducting the tests; 

(vi) Upon the occurrence of a failure 
of. or damage to, or any indication of a 
possible failure of or damage to, the 
shielding or containment of the radio­
active material or the on-off mechanism 
or indicator, shall immediately suspend 
operation of the devise until it has been 
repaired by the supplier or other person 
holding a specific license to manufac­
ture, install or service such device^, or 
disposed of by transfer to a person spe­
cifically licensed to receive the byproduct 
material contained in the device; and 

(vii) Shall be exempt from the re­
quirements of Part 20 of this chapter, 
except that such persons shall comply 
with the provisions of §§20.402 and 
20.403. 

(3) The general license provided in 
this paragraph is subject to the provi­
sions of §§30.32 t> 30.72, inclusive: 
Provided, That peisons who possess 
byproduct material I pursuant' to this 
general license shall not export such 
byproduct material without a specific 
license from the Commission authorizing 
such export. 

2. Add a new paragraph (f) ln\§ 30.24 
to read as follows: 

(f) Distribution o.' 
generally licensed utder § 30.2i(c). An 
application for a specific license to dis-

devices to persons 

tribute certain devices of the 
enumerated in § 30.2:. (c) to persons gen­
erally licensed unde: § 30.21(c) will be 
approved If: 

(1) The applicant satisfies the general 
requirements specified in § 30.23; and 

(2) The applicant submits sufficient 
information relating to the design, man­
ufacture, prototype testing, quality con­
trol procedures, labelling, proposed uses 
and potential hazaris of the device to 
provide reasonable assurance that: 

(I) The byproduct material contained 
in the device will not be lost; 

(II) That no .person would receive a 
radiation exposure to a major portion of 
his body in excess of 0.5 rem in a year 
under ordinary circu nstances of use; 

(ill) The device can be safely operated 
by persons not havir g training in radio­
logical protection; ai d 

(iv) The byproduct material within. 
the device would not be accessible to un-



authorized persons. 
(3) In describing the label or labels 

and contents thereon to be affixed to the 
device,, the applicant should separately 
indicate those instructions and precau­
tions which are necessary to assure safe 
operation of the device. Such instruc­
tions and precautions must be contained 
on labels bearing the statement, "Re­
moval of this label prohibited by regula­
tions of the Atomic Energy Commission." 

3. Add a new paragraph (e) in § 30.32 
to read as follows: 

(e) Each licensee authorized under 
§ 30.24(f) to distribute certain devices 
to generally licensed persons: 

(1) Shall report to the Director, Di­
vision of Licensing and Regulation all 
transfers of such devices to persons gen­
erally licensed under § 30.21(c). Such 
report shall identify each general li­
censee by name and address, the type of 
device transferred, and the quantity and 
type of byproduct material contained in 
the device. The report shall be sub­
mitted within 30 days after the end of 
each calendar quarter In which such a 
device Is transferred to generally li­
censed persons; and 

(2) Shall furnish to each general li­
censee to whom he transfers such device 
a copy of the general license contained in 
§ 30.21(c). 
(Sec. 161, 68 Stat. 848; 42 T/.S.O. 2201) 

Dated at Germantown, Md., this 9th 
day of February 1959. 

For the Atomic Energy Commission. 
A. R. LUEBECKE, 
General Manager. 

[FJt. Doc. 69-1309; Filed, Feb. 10, 19B9; 
2:18 p.m.] 
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Utpfintid froa 25 F. 8M 12169I Novtfflbtr 29, 3.960) 

Title 10-AT01C ENERGY 
Chapter I�Atomic Energy 

Commission 

PART 30�UCINSIN© OP 
BYPRODUCT MATIRIAL 

Licensing Criteria fer Radiography 

en March IS, 1800, the Cemmteilsn 
issu§d for public comment a propeied 
amendment te 10 CFB Part/ 30 which 
would eatabllih npeelal requirements for 
the iasuanee of specific licensed fer the 
use of sealed sources of byproduct mate-
rial hi radiography. Comments filed by 
Interested persons have been given care­
ful consideration. 

The following rules are published as a 
document subject to codification, effec­
tive 30 days after publication in the 
FEDERAL REGISTER. The requirements of 
this regulation are in addition to, and 
not in substitution for, other require­
ments of the Atomic Energy Commission. 

1. Add the following definitions to 
§30.4: 

(r) "Radiographer" means any indivi­
dual who performs or who, in attendance 
at the site where the sealed source or 
sources are being used, personally super­
vises radiographic operations and who is 
responsible to the licensee for assuring 
compliance with the requirements of the 
regulations of this part and the con­
ditions of the license. 

(s) "Radiographer's assistant" means 
any individual who, under the personal 
supervision of a radiographer, uses radio-' 
graphic exposure devices, sealed sources 
or related handling tools, or survey in­
struments in radiography. 

(t) "Radiography" means the exami­
nation of the structure of materials by 
nondestructive methods, utilizing sealed 
sources of byproduct materials. 

2. Revise § 30.4(1) to read as follows: 

(1) "Sealed source" means any by­
product material that is encased in a 
capsule designed to prevent leakage or 
escape of the byproduct material 

3. Add the following paragraph to 
§ 30.24: 

(g) Use of sealed sources in radiog­
raphy. An application for a specific 
license for use of sealed sources in radi­
ography will be approved if: 

(1) Tho applicant satisfies the gen­
eral requiremtnts specified in § 30.23; 
and 

Part 30 

(3) The applicant will have an ade­
quate program for training radiog­
raphers and radiographer!' assistants 
and submits to the Commission a eehed-
ule or description of such program wh| ieh 
specifies tho: 

U) Initial training;; 
(ii) Periodic training; 
(hi) On-the-job training; 
(iv) Means to be used by the licensee 

to determine- the radieirapher's kmwl-
edp and understanding of and ability 
to comply with Commission ret; 
and licensing requirements, and the op­
erating and emergency procedures of 
the applicant; 

(v) Means to be used by the licensee 
to determine tho radiographer's assist' 
ant's knowledge and understanding of 
and ability to comply with the operating 
and emergency procedures of the ap­
plicant; and 

(3) The applicant has established ind 
submits to the Commission satisfactory 
written operating and emergency pro­
cedures as described in § 31.202 of t|his 
chapter; and 

(4) The applicant will have an ade 
quate internal inspection system, or 
other management control, to ass ire 
that Commission license provisions, Com' 
mission regulations, and the applicant's 
operating and emergency procedures are 
followed by radiographers and radipg' 
raphers' assistants; and 

(5) The applicant submits a descijip 
tion of its overall organizational struc­
ture pertaining to the radiography p ;o-
gram, including specified delegations of 
authority and responsibility for opefa 
tion of the program; and 

(G) The applicant who desires to co|n 
duct his own leak tests has established 
adeiuate procedures to be followed in 
leak testing sealed sources, for possible 
leakage and contamination and submits 
to the Commission a description of such 
procedures including: 

(i) Instrumentation to be used, 
(ii) Method of performing test, elg., 

points on equipment to be smeared and 
method of taking smear, and 

(iii) Pertinent experience of the pir 
son who will perform the test. 
(Sec. 161, 68 Stat. 948; 42 U.S.C. 2201) 

Dated at Germantown, Md., this ia|th 
day of November 1960. 

For the Atomic Energy Commission. 

WOODFORD B. MCCOOL, 

IF.H. Doc ti>-llOH; Filed, 
8:15 a^u.| 

Secretary, 
Nov. 28, ie<>0; 
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Part 30 

Title 10-
Chapter I�Atomic Energy 

Commission 

PART 30�LICENSING OF BY 
PRODUCT MATERIAL 

Exempt Concentrations 

On October 31, 1958, the Commission 
issued for public comment a proposed 
amendment to "Licensing of Byproduct 
Material." 10 CFR Part 30, which 
would exempt byproduct material from 
licensing requirements when contained 
in products In specified low concentra­
tions. The amendment published below 
retains the substantive provisions set 
forth in the proposed rule although 
changes have been made in the text and 
concentration values tp reflect recent 
information from the National Commit­
tee on Radiation Protection and is con­
sonant with the Radiation Protection 
Guide approved by the President on 
May 13, 1960. 

The exemption is intended to facili­
tate the distribution of products sub­
jected to control procedures involving 
the use of byproduct material. With the 
exception of the person who Introduces 
the byproduct material into a product, a 
license will not be required in order to 
receive, use, transfer, or dispose of such 
products. The licensee who introduces 
byproduct material into a product may 
transfer the byproduct material only if 
the transfer Is made in accordance with 
a license issued pursuant to § 30.24(h) of 
the amendment. This limitation, how­
ever, would not restrict the transfer to a 
duly licensed person of byproduct ma­
terial intended for analytical or labora­
tory purposes or for waste disposal. 

The license-exempt concentrations in 
§30.73 Schedule C, of the following 
amendment are equal to the lowest value 
for each byproduct material given in 
Table I of Kational Bureau of Standards 
Handbook 69 for continuous occupational 
exposure (168-hour week). The values 
selected are those for soluble forms 
which in general are lower than for in­
soluble forms. The products in which 
license-exempt concentrations would be 
permitted are items such as oil, gasoline, 
plastics, and similar commercial or in­
dustrial items where inhalation or inges­
tion Is unlikely. In addition, while the 
concentration values in NBS 69 are based 
oi> continuous exposure for a whole life­
time, such exposure from the products 
involved here is highly unlikely. It is 
highly improbable, therefore, that any 
member of the public will receive an or­
gan dose in excess of a small fraction of 
0.6 rem, the Radiation Protection Guide 
fcr members of the general population 
recommended by the President in his 
memorandum dated May 13.1960. The 
proposed exempt concentrations are high 
enough to make quality control applica­

tions feasible from the measurement 
standpoint and low enough to assure 
safety of the public. 

The values set forth to the following 
amendment are established as concen­
trations which the Commission considers 
may be exempted from licensing require­
ments to the extent provided in this 
amendment. However, applicants for 
licenses pursuant to 8 30.24(h) of the 
amendment will "be required to show 
that, for their particular purpose, lower 
concentrations than those specified in 
§ 30^73 are not feasible. The Commis­
sion does not propose to license the dis­
tribution of products containing byprod­
uct material under this amendment if 
it is likely that such products will be 
ingested or inhaled. 

Persons licensed under this amend­
ment to distribute products containing 
byproduct material would be required to 
file an annual report describing the 
products transferred and the total 
amount of each byproduct material in 
such products transferred during the 
year. This will keep the Commission 
informed of the total amount of activity 
transferred in such concentrations and 
provide a basis for a continuing evalua­
tion of the addition of radioactivity to 
the environment. 

The scheduled concentrations pertain 
to the parent activity in those cases 
where a radioisotope disintegrates into 
other radioactive isotopes or daughter 
products. The proposed exemption does 
not extend to imports of byproduct ma­
terial. Requirements for the issuance 
of a license authorizing the transfer of 
products or materials containing by­
product material are separately stated 
in § 30.24(h) of the amendment pub­
lished below. 

The Commission has found that the 
exemption set forth in this amendment 
will not constitute an unreasonable risk 
to the common defense and security and 
to the health and safety of the public. 

Section 274 of the Atomic Knergy Act 
of 1954, as amended, establishes, among 
other things, procedures and criteria for 
the discontinuance of certain of the 
Commission's regulatory responsibilities 
with respect to byproduct, source, and 
special nuclear materials, and the as­
sumption thereof by the states. Not­
withstanding, any agreement between 
the Commission and any state for the 
assumption of regulatory responsibili­
ties previously exercised by the Com­
mission, the Commission is authorized 
under subsection 274c. to require, by rule 
or order, "that the manufacturer, proc­
essor, or producer of any equipment, de­
vice, commodity, or other product con­
taining source, byproduct, or special 
nuclear material shall not transfer pos­
session or control of such product except 
pursuant to a license issued by the Com­
mission," 

Prior to executing any agreement pro­
viding for assumption of regulatory re­

sponsibilities by a state, the Commission 
will consider exercising the authority 
conferred on it by subsection 274c with 
respect to distribution of products .cov­
ered by the following amendments. 

Pursuant to. the Admims trative Pro­
cedure Act, Public Law 404, 79th Con­
gress, 2d session, Title 10, Chapter I, 
Part 30, "Licensing of Bypioduct Mate­
rial," Is amended as follows, effective 
thirty days after publication in the FED­
ERAL REGISTER: 

1. Add a new § 30.9 to res d as follows; 
§ 30.9. Exempt concentrations. 

(a) Except as provided n § 30.32(f), 
any person is exempt from the require­
ments for a license set forth in section 81 
of the Act and from the regulations hi 
this part to the extent thai) such person 
receives, possesses, uses, transfers, owns 
or acquires products or materials con­
taining byproduct material in concen­
trations not in excess of those listed in 
§ 30.73. 

(b) This section shall n>t be deemed 
to authorize the Import >f byproduct 
material or products containing byprod­
uct material. 

§ 30.24 [Amendment] 

2. Add a new § 30.24(h > to read as 
follows: 

(h) Licensing the tranaf '.r of products 
containing exempt concent rations of by­
product material. (1) An a pplication for 
a specific license to trans: er possession 
or control of products or materials con­
taining exempt concentrations of by­
product material which tie transferor 
has introduced into the product or mate­
rial will be approved if th< applicant: 

(i) Satisfies the general requirements 
specified in § 30.23; 

(li) Submits a descriptlc n of the prod­
uct or material into which the byproduct 
material will be introduced, intended use 
of the byproduct material and the prod­
uct into which it is introduced, method 
of introduction, initial concentration of 
the byproduct material in the product 
or material, control methods to assure 
that no more than the specified concen­
tration is introduced into the product 
or material, estimated time interval be­
tween introduction asd transfer of the 
product or material, and estimated con­
centration of the radioisotope in the 
product or material at the time of trans­
fer by the licensee; and 

(lii) Provides reasonable assurance 
that the concentrations of 
material at the time of transfer will not 
exceed the concentrations In § 30.73. that 
reconcentration of the byproduct mate­
rial in concentrations exceeding those In 
8 30.73 is not likely, that 
material Is not likely to 
ingested, and that use of : 
tratlons is not feasible. 

(2) Bach person licenced under this 
paragraph shall file an annual report 
with the Director, Division of Licensing 

;he product or 
be inhaled or 
lower concen-

-1-

the uyproduct 



aP**" and Regulation, describing the kirn 
and quantities of products transferred, 
the concentration of byproduct material 
contained and the quantity of byproduct 
material transferred during the report­
ing period. Each report shall be filed 
as of June 30 and shall be filed within 
30 days thereafter. 

§ 30.32 [Amendment] 

* 3. Add a new 130.32(f) to read as 
�' follows: 

(f) Notwithstanding the provisions 
of §8 30.9 and 30.32(c) of this part, no 
person licensed by the Commission pur­
suant to the regulations in this part shall 
transfer possession or control of any 
product or material containing concen­
trations of byproduct material not ex­
ceeding those specified in § 30.73 which 
he has introduced into the product or 
material unless the transferor has re­
ceived a license from the Commission 
pursuant to § 30.24(h) authorizing such 
transfer. The provisions of this para­
graph (f) shall not apply to transfers to 
duly licensed persons of products or ma­
terials containing byproduct material for 
analytical, laboratory, or waste disposal 
purposes. This paragraph shall not be 
deemed to modify any authority granted 
to any person in a specific license issued 
by the Commission prior to the effective 
date of this paragraph. 

4. Add a new § 30.73 to read as follows: 

§ 30.73 Schedule C. 

Element (atomic 
number) 

Argon (18).._� 

Bromine (36) 

Calcium (20)....... 

Cerium (58)........ 

Chlorine 07) 

Cobalt (27) � 

Erbium (68). __._ 

Gadolinium (64) 

Gallium (31) 
Germanium (32)�. 

Hafnium (72) �.. 

Isotope 

Sbl22 
Sbl24 
Sbl26 
A 37 
A 41 
As 73 
As 74 
As 76 
As 77 
Ba 131 
Bal40 
Be 7 
B1208 
Br 82 
CM 109 
OdllSm 
CdllS 
Oa45 
Oa47 
014 
Co 141 
Cel43 
Oel44 
Csl31 
Osl34m 
Osl34 
0138 
Or 81 
OoS7 
Co 58 
Co 60 
On 64 
Dyl65 
Dyl66 
Erl69 
Erl71 
Eul62 
(T/2=9.2Hrs) 
EulSS 
F 18 
Gdl53 
Odl59 
Ga72 
Ge71 
AulSS 
Aul98 
Aul99 
H1181 

Column 
I 

Gas con­
centration 

uc/mli 

lXKM 
4X10-' 

4X10-' 

ixio-» 

9X10-' 

2XUH 

Column 
11 

Liquid 
and 
solid 

concen­
tration 
uc/ml« 

3X10-* 
2X10-* 
ixio-« 

6X10-» 
5XHH 
2X10-4 
8X10-4 
2X10-8 
3X10-4 
2X10"3 

4X10-4 
3X10-» 
2X10-' 
3X10-4 
3X10-4 
9X10-1 

6X10-* 
8X10-8 
9X10-* 
4X10-* 
1X10-* 
2X10-" 
6X10-* 
9X10-" 
4X10-' 
2X10-" 
5X10-8 
1XMH 
6X10-4 
3X10-' 
4X10-> 
4X1CH 
9X10-4 
1x10-8 
6X10-4 

2X10-« 
8X1(H 
2X10-' 
8X10-4 
4XMH 
2X10-* 
2X10-8 
BXUH 
2X10-8 
7X10-« 

Element (atomic 
number) 

Hydrogen (1) 
Indium (49) 

Iodine (63) 

Iridium (77) 

Iron (26) 

Krypton (36) 

Lanthanum (57). 
Lead (82) 
Lutetlum (71) 
Manganese (26). 

Mercury (80).... 

Molybdenum (42). 
Neodymium (60). 

Nickel p8) 
Niobium (Colum-

bium) (41). 
Osmium (76)...... 

Palladium (46)�. 

Phosphorus (15).., 

Platinum (78) 

Potassium (19)..., 
Praseodymium 

(59). 
Promethlum (61)-. 

Bhenfum (75).... 

Bhodlum (45).. 

Rubidium (37)... 
Ruthenium (44).. 

Samarium (62).... 
Scandium (21)-... 

Selenium (34).. 
Silicon (14).... 
Sliver (47) 

Sodimn (11).... 
Strontium (38). 

Sulfur (16) 
Tantalum (73) 
Technetium (43).. 

Tellurium (52)..... 

Terbium (65) 
ThaQlum (81)... 

Thulium (69).... 

Tin (SO) 

Tungten (Wolf­
ram) (74). 

Vanadium (23).. 
Xenon (54) 

Ytterbium (70).. 
Yttrium (39).... 

Zmo( 

See footnotes at end of table. 

Isotope 

H3 
In 113m 
In 114m 
1126 
1131 
1132 
1133 
1134 
IT190 
Ir 192 
Irl94 
Ee55 
Fo59 
Kr85m 
Kr8S 
La 140 
Pb203 
Lul77 
Mn52 
MnS4 
Mn56 
Hgl97n* 
Hgl97 
Hg203 
Mo 99 
Ndl47 
Ndl49 
N16S 
Nb95 
Nb97 
Osl85 
OslDlm 
Osl91 
Osl93 
PdlOS 
Pdl09 
P32 
Ptl91 
Ptl93m 
Ptl97m 
Ptl97 
K42 
Prl42 
Prl43 
Pml47 
Pml49 
Re 183 
Re 186 
Re 188 
RhlOSm 
RhlOS 
Bb86 
Ru97 
RU103 
RulOS 
RU106 
Sm 153 
Sc46 
Sc47 
Sc48 
Be 78 
SI 31 
AglOS 
AgUOm 
AglU 
Na24 
Sr89 
Sr91 
Sr92 
S35 
Tal82 
Tc96m 
Tc96 
Tel2Sm 
Tel27m 
Tel27 
Tel29m 
To 131m 
Tel32 
Tbl60 
T1200 
T1201 
T1202 
T1204 
TmlTO 
Tml71 
Snll3 
Snl2S 
W181 
W187 
V48 
Xe 131m 
Xel33 
Xel3S 
Ybl75 
Y90 
Y91m 
Y91 
Y92 
Y93 
Zn65 
Zn69m 
Zn69 

Column 
I 

Gas con­
centration 

uc/mli 

5X1CH 

3X10-« 
3XMH 
8X10-S 
1X10-8 
2X10-' 

1X10-H 
3X10-8 

9X10-" 

4X10-« 
3X10-* 
1XUH 

Column 
II 

Liquid 
and 
solid 

concen­
tration 
uc/ml» 

-e 

3XKH 
1X10-8 
2X10-4 
2X10-» 
2X10-" 
6X10-4 
7X10-» 
1X10-8 
2X10-8 
4X10-4 
3X11H 
8X10-3 
OXKH 

2X10-4 
4X1(H 
1X1(H 
3X10-4 
1XKH 
lXlCH 
2X10-8 
3X10-8 
2X10-4 
2X10-« 
6X10-4 
3X10-' 
1X10-8 
1X10-8 
9X10-8 
7X10-" 
3X10-8 
2X10-8 
6X10-4 
3X10-8 
9X10-4 
2X10-4 
1X10-8 
1X10-8 
lXKH 
1X10-8 
3X10-8 
3X10-4 
6X10-4 
2X10-8 
4X«H 
6X10-8 
9X10-4 
6X10-4 
1X10-' 
1X10-8 
7X10-4 
4X10-8 
8X10-4 
1X10-8 
1X10-4 
8X10-4 
4X10-4 
9X10-4 
3X10-4 
3X10-8 
9X10-8 
1X10-8 
3X10-4 
4X10-4 
2X10-8 
1X10-4 
7X10-4 
7X10-4 
6X10-4 
4X10-4 
1X10-1 
1X10-8 
2X10-8 
6X10-4 
3X10-8 
3X10-4 
6X10-4 
3X10-4 
4X10-4 
4X10-8 
3X10-8 
1X10-8 
1X«H 
6X10-4 
6X10-8 
9X10-4 
2X10-4 
4X10-8 
7X10-4 
3X10-4 

1X10-8 
2X10-4 
3X10-8 
3X10-4 
6X10-4 
3X10-4 
1X10-8 
7XWH 
2X10-8 

Element (atomic 
number) 

Zirconium (40) 

Beta and/or gamma 
emitting 
byproduct 
material not 
listed above with 
half-life less than 
3 years. 

Isotope 

Zr9S 
Zr97 

Jwh&e 

NOTE 1: Many radioisotopes disintegrate 
which are also radioactive. In est 
tratlons in Schedule O, the activity 
parent Isotope and takes Into account 

NOTE 2: For purposes of 8 80.9 wh 
a combination of Isotopes, the limit 
should be derived as follows: 

Determine for each Isotope in . 
between the concentration present _. 
the exempt concentration establlshe 1 
the specific Isotope when not in combination. 
of such ratios may not exceed "1'" ~ 
Example: 

Into Isotopes 
j the concen-

itated is that of the 
the daughters. 
e there is Involved 

or the combination 

. tht 

' 0*. 

Concentration of Isotope A In Prodi ct ^ 

Exempt concentration of Isotope i. 

Concentration of Isotopi 

Exempt concentration of Isotope B 

I Values are given only for those materials normally 
used as gases. 

a uc/gm for solids. 

Dated at Germantown, Md., this 8th 
day of August 1960. 

For the Atomic Energy Commission. 

B. E. HOLUUGSWORTH, 

Acting Gene rol Manager. 
[FJt. Doc. 60-7613; Filed, Aug. 16, 1060; 

8:45 ajn.1 

Column 
I 

Gas con­
centration 

uo/mli 

1X10-18 

Column 
II 

Liquid 
and 
solid 

concen­
tration 
uc/ml1 

BX1CH 
2X10-4 
1X10-8 

product the ratio 
n the product and 
" in Schedule O for 

nation. The sum 
i., unity). 

B In Product SI 

SPO 699809 



ATOMIC SitEEOY COMMISSION 

(Reprinted from 35 F. B., 12730, Datiember 13, I960) 

Part 30 

Title 10--
Chapter !�Atomic Energy i " 

Commission 

PART 30~l!CENSiNO OF 
BYPRODUCT MATERIAL 

Exemption of Luminous Dial Time-
;. pSeces Containing Hydrogen 3 

(Tritium) 
« On July 2,1980, the Commission issued 
.for public commeat a proposed amend­
ment te 10 cm Ste$ 30 to exempt from 
'licensing and other regulatory controls 
luminous dial timepieces containing trit­
ium. Comment ffled by interested per­
sons have been gSroa careful considera­
tion. 

TJi® amendment is designed to relieve 
from licensing ami AEC regulatory con­
trols persons who receive luminous dial 
timepieces eo&tatetog tritium to accord­
ance with the standards set forth in the 
amendment. 

faidloactivematsrlal or loss of mora than 
five percent of�the tritium will be con-: J 
'sldered a cause for rejection, , j 
� Further study is being given by the \ 
.Commission to exemption of other radio-' \, 
nuclides for use as luminescing agents ' 
for timepieces. 

Notice is hereby given that the follow­
ing amendments are adopted to be effec- , 
tive 30 days after publication in the 
FEDERAL REGISTER. 

1. Add a new g 30.10 to read as follows: 

to bound to the dlafe or hands. Thetrit-i 
lura will be considered 1» be properly 
bound ta the dials and hinds If there Is 
no visible flaking or chljplng and the 
total loss of tritium doei not exceed S 
percent of the total tritiu n when proto­
type dials and hands an subjected to 
the following tests in the order specified 

(a) Attachment of diali to a vibrating 
fixture and vibration at a rate of not less 
than 28 cycles per second and a vibration 
acceleration of not less than 20 for a 

§ 30.10 Certain luminous timepieces. period of not less than one hour; and 

made In the amendment as published on 
July 2,1860, as a notice of proposed rule 
making are as follows; 

(a) The amendment will provide for a 
nrelicensing evaluation of luminous dial 
timepieces to determine if the standards 
set forth in the amendment will be met 
rather than merely setting standards 
which licensees must meet in order to' 
distribute timepieces. A person who ap­
plies tritium to timepieces or imports 
timepieces containing tritium from a 
foreign manufacturer must obtain a spe­
cific license which would, authorize the, 
exempt distribution of luminous time-

(b) A requirement has been added to 
130.24 which requires an applicant for 
a specific license to submit detailed In­
formation on the type of luminous prod­
ucts which will be applied to timepieces, 

ft methods which will be used in anply-
the luminous products to the time-

ties, and the prototype and quality 
itrol testing which will be carried out 

.'to determine that the radioactive mate­
rial .is firmly bound to the hands or dials 
contained in the timepieces. 
- (o) A requirement has been added to 
130.24 which requires an applicant for a 
specific license to carry out specifio tests 
which include (1) bending of hands, (2). 
,a shock test by means of vibration of a, 
[timepiece and (3) an immersion testi 
!4ny visible flaking or chipping of the. 

(a) Except for persons who apply 
tritium to luminous timepieces or hands 
or dials and persons who import for sale 
or distribution luminous timepieces or 
hands or dials containing tritium, any 
person is exempt from the requirements i 
for a license set forth in section 81 of 
the Act and from the regulations in 
Parts 20 and 30 of this chapter to the 
extent that such person receives, pos­
sesses, uses, transfers, exports, owns or 

�acquires luminous timepieces or hands or 
dials containing tritium. 

(b) Any person who desires to apply 
tritium to luminous timepieces or hands 
or dials for sale or distribution, or desires 
to import for sale or distribution lumi­
nous timepieces or hands or dials con­
taining tritium, should apply for a spe­
cific license, pursuant to § 30.24 (i), which 
license states that the luminous time­
pieces or hands or dials may be distrib­
uted by the licensee to persons exempt 
from the regulations pursuant to para­
graph (a) of this section. 

g 30.24 [Amendment] 

2. Add a new paragraph (i) to § 30.24 
to read as follows: 

<i) Certain luminous timepieces, An 
application for a specific license to apply i 
tritium contained in luminous com­
pounds to timepieces or hands or dials, 
or to import timepieces or hands or dials 
containing tritium for use pursuant to 
§ 30.10 will be approved if: (1) The ap­
plicant satisfies the general lequlrements 
specified in g 30 23 and (2) the applicant 
submits sufficient information relating to 
the chemical and physical composition 
and characteristics of the luminous com­
pound (s) , the method of application of 
each compound, quality control proce­
dures and prototype testing of luminous 
dials, and 

(1) The tritium is bound in the lumi­
nous compound in a non-water-soluble 
and non-labile form and. the compound 

(b) Attachment of tba| hub ends of 
the hands to a clamp a: id bending of 
hands over a one-inch diaipeter cylinder; 
and 

(c) Total Immersion of] the dials and 
hands used In the tests described in (a) 
and 0>> of this subdivision in 100 milli­
liters of water at room temperature for 

a period of 24 consecutive hours and 
for its radio-
liquid scintil-

al of 26 mllli-

analysis of the test water 
active material content by ! 
latlon counting or other equally sensitive 
'method. 

Oil Not more than a tot 
curies of tritium will be applied per time­
piece; and I 

(ill) Not more than a total of 5 milli-
curles of tritium will be applied per hand 
and not more than IS milScuries will be 
applied per dial (bezels when used shall 
be considered as part of the dial). 
(Sees. 81,161,68 Stat. 835,048; 42 U.S.O. Sill, 
2201) 

Dated at Germantown, Ma., this 2d 
day of December i960. 

For the Atomic Energy commission'. 

WOODFORD B 

[FM. Poo. 60-11548; Filed, 
8:48 an.) 

McCoot, 
Secretary. 

Deo, 12, I960; 
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Title 10�ATOMIC ENER6Y 
Chapter I�Atomic Energy 

Commission 

PART 40�LICENSING OF SOURCE 
MATERIAL 

The following amendments to Part 40 
constitute an over-all revision of 10 CPR 
Part 40, "Control of Source Material". 

t Notice of proposed Issuance of the fol­
lowing rules was published in the 
FEDERAL REGISTER on September 7, 1960 
(25 F.R. 8619). A detailed statement of 
considerations explaining the provisions 
of the following amendments was pub­
lished with the notice of proposed rule 

making. Comments filed by interested 
persons have been given careful con­
sideration The following amendments 
are the same as those incorporated in 
the notice of proposed rule making, ex­
cept that § 40.42 has been revised to take 
into account long-period facility licenses 
which incorporate in a single document 
licenses also for source material which 
may be used as fuel or blanket material. 

Accordingly, effective 30 days after 
publication in the FEDERAL REGISTER, 10 
CFR Part 40 is amended to read as 
follows: 

GENERAL PROVISIONS 
Sec. 
40.1 
402 
40.3 
40.4 
40.5 
40.6 

Purpose. 
Scope. 
License requirements. 
Definitions. 
Communications. 
Interpretations. 

EXEMPTIONS 

40.11 Exemption for persons acquiring or 
transferring source material under 
contract with and for the account 
of the Commission. 

40.12 Carriers. 
40.13 Unimportant quantities of source 

material. 
40.14 Specific exemptions. 

GENERAL LICENSES 

4020 Types of licenses. 
40.21 General license to receive title to 

source material. 
4022 Small quantities of source material. 
40.23 General licenses to export. 

LICENSE APPLICATIONS 

40.31 Applications for specific licenses. 
40.32 Requirements for approval of appli­

cations for specific licenses. 
40.33 Standards for Issuance of export 

licenses. 

LICENSES 

40.41 Terms and conditions of licenses. 
40.42 Expiration. 
40.43 Renewal of licenses. 
40.44 Amendment of licenses at request of 

licensee. 
40.45 Commission action on applications 

to renew or amend. 
40.46 Inalienability of licenses. 
40.47 License requirement for persons pos­

sessing source material on the ef­
fective date of the regulation in 
this part. 

TRANSFER OF SOURCE MATERIAL 

40.51 Transfer of source material. 

RECORDS AND INSPECTIONS 

40.61 
40.62 
40.63 

Records. 
Inspections. 
Tests. 

MODIFICATION AND REVOCATION OF LICENSES 

40.71 Modification, revocation and termina­
tion of licenses. 

ENFORCEMENT 

40.81 Violations. 

SCHEDULE 

4050 Schedule A. 

AUTHORITY: §§40.1 to 40.90 issued under 
sec. 161, 68 Stat. 948, 42 U.S.C. 2201. Inter­
pret or apply sees. 62, 63, 64, 65, 182, 183, 68 
Stat. 932, 933, 953, 42 U.S.C. 2092, 2093. 2094, 
2095, 2232, 2233. For the purposes of sec. 
223, 68 Stat. 958; 42 U.S.O. 2273, sec. 40.41(c) 
issued under sec. 161b., 68 Stat. 948; 42 
U.S.C. 2201(b) and sees. 40.61, 40.62 and 
40.63 issued under sec. 161p., 68 Stat. 950; 
42 U.S.C. 2201 (p). 

GENERAL PROVISIONS 

§ 40.1 Purpose. 

(a) The regulations in this part es­
tablish procedures and criteria for the 
issuance of licenses to receive title to, 
receive, possess, use, transfer, deliver, or 
Import into or export from the United 
States source material and establish and 
provide for the terms and conditions 
upon which the Commission will issue 
such licenses. 

(b) The regulations contained in this 
part are Issued pursuant to the Atomic 
Energy Act of 1954, as amended (68 Stat. 
919). 

§ 40.2 Scope. 

Except as provided in |g 40.11 to 40.14, 
inclusive, the regulations in this part 
apply to all persons In the United States, 

§ 40.3 License requirements. 

No person subject to the regulations 
in this part shall receive title to, receive, 

by 

possess, use, transfer, 
into or export from the 
any source material after 
its place of deposit in 
authorized in a specific or 
issued by the Commission 
the regulations in tins pari} 

§ 40.4 Definitions. 

As used In this part; 
(a) "Act" means the 

Act of 1954 (68 Stat. 919), 
amendments thereto; 

(b) "Commission" meank 
Energy Commission or its 
ized representatives; 

(c) "Government agency, 
executive department, era 
dependent establishment, 
wholly or partly owned 
States of America which 
mentality of the United 
board, bureau, division, 
officer, authority, admi: 
other establishment in 
branch of the Government; 

(d) "License", except 
wise specified, means a 
pursuant to the regulations 

(e) "Person" means 
dividual, corporation, 
association, trust, estate, 
vate institution, group, 
agency other than the Co: 
State or any political 
any political entity within 
foreign government or 
litlcal subdivision of any 
ment or nation, or other 
(2) any legal successor, 
agent or agency of the 

(f) "Pharmacist" means 
registered by a state or 
United States, the District 
or the Commonwealth of 
to compound and dispense 
scriptions and poisons. 

(g) "Physician" means 
licensed by a state or 
United States, the District 
or the Commonwealth of 
dispense drugs in the 
cine. 

(h) "Source Material" 
uranium or thorium, or anj 
thereof, in any physical 

deliv ;r, or Import 
t'nited States 
removal from 

nature, except as 
general license 

pursuant to 

- 1 -

Atomic Energy 
including any 

the Atomic 
duly author-

means any 
icjimission, in­

corporation, 
the United 

is an Instru-
S bates, or any 
sjrvice, office, 
nstratfon,-* or 
the executive 

\frhere other-
license issued 

in this part; 
(1) any in-

partnershlp, firm, 
public or pri-

Government 
dunlssion, any 

subdivision of, or 
a State, any 

natibn or any po-
isuch govern-

entity; and 
representative, 

foregoing; 
an Individual 

territory of the 
of Columbia 
Puerto Rico 
drugs, pre-

in individual 
territory of the 

of Columbia 
Puerto Rico to 

practice of medi-

means (1) 
combination 
or chemical 

file:///frhere


lonnot (2^ oris which coiU.un'jyv» -ht 
oiio-Vwtntieth of one pc-crnt 'T 05 or 
moie of <«') uranium, ti) thorium or 
i (2« i any combination thereof Source 
material does not include special nu­
clear material 

ti) "Special nuclear material" means 
Hi Plutonium, uranium 233, uranium 
enriched in the isotope 233 or in the 
isotope 235, and any other material 
which the Commission, pursuant to the 
provisions of section 51 of the Act, de­
termines to be special nuclear material; 
or (2) any material artifically enriched 
by any of the foregoing; 

(j) "United States," when used In 
a geographical sense, includes all ter­
ritories and possessions of the United 
States, the Canal Zone and Puerto Rico; 

(k) "Unrefined and unprocessed ore" 
means ore in its natural form prior to 
any processing, such as grinding, roast­
ing or beneficiating, or refining; 

(1) Other terms denned in section 11 
of the Act shall have the same meaning 
when used in the regulations in this part. 

§ 40.5 Communications. 

All communications concerning the 
regulations in this part should be ad­
dressed to the Atomic Energy Commis­
sion, Washington 25, D.C., Attention: 
Director, Division of Licensing and 
Regulation. 

§ 40.6 Interpretations. 

Except as specifically authorized by 
the Commission in writing, no interpre­
tation of the meaning of the regulations 
in this part by any officer or employee of 
the Commission other than a written 
Interpretation by the General Counsel 
will be recognized to be binding upon 
the Commission. 

EXEMPTIONS 

§ 40.11 Exemption for persons acquir­
ing or transferring source material 
under contract with and for the ac­
count of the Commission. 

The regulations in this part do not ap­
ply to any person to the extent that such 
person receives possession of source ma­
terial owned by the Atomic Energy Com­
mission, or transfers, delivers, or exports 
source material owned by the Commis­
sion under and in accordance with a con­
tract with and for the account of the 
Commission. In any such case, such 
person's obligations with respect to the 
source material are governed by the ap­
plicable contract between such person 
and the Commission. 

§ 40.12 Carriers. 

Common and contract carriers, ware­
housemen, and the United States Post 
Office Department are exempt from the 
requirements for a license set forth in 
section 62 of the Act and from the regu­
lations in this part to the extent that 
they transport or store source material 
in the regular course of carriage for an­
other or storage incident thereto. 

§40.13 Unimportant 
source material. 

quantities of 

(a) Any person is exempt from the 
regulations in this part and from the 
requirements for a license set forth In 
section 82 of the Act to the extent that 

such i*i wu I'vcitrcs, pot-susic',;. us.. 
transffi't i?Hv r,< or imporro into (v ex 
ports from the Unit3d States .source 
material in any chemical mixture com­
pound, solution, or alloy in which the 
source material if by weight less than 
one-twentieth of 1 percent(0.05 percent) 
of the mixture, compound, solution or 
alloy. 

(b) Any person is exempt from the 
regulations in this part and from the re­
quirements for a license set forth in sec­
tion 62 of the act to the extent that 
such person receives, possesses, uses, 
transfers, or imports into the United 
States unrefined and unprocessed ore 
containing source material; provided, 
that, except as authorized in a specific 
license, such person shall not refine or 
process such ore. The exemption con­
tained in this paragraph shall not be 
deemed to authorize the export of source 
material. 

(c) Any person is exempt from the 
regulation in this part and from the re­
quirements for a license set forth in sec­
tion 62 of the Act to the extent that such 
person receives, possesses, uses, transfers, 
or imports into the United States: 

(1) Any quantity of thorium con­
tained in (i) incandescent gas mantles; 
(il) vacuum tubes; or (iii) welding rods; 

(2) Source material contained in the 
following products: (i) Glazed ceramic 
tableware, provided that the glaze con­
tains not more than 20 percent source 
material; (ii) glassware containing not 
more than 10 percent source material; 
but not including glass brick, pane glass, 
ceramic tile or other glass or ceramic 
used in construction; 

(3) Photographic film, negatives, and 
prints containing uranium or thorium; 

(4) Any finished product or part fab­
ricated of, or containing tungsten or 
magnesium-thorium alloys, provided 
that the thorium content of the alloy 
does not exceed 4 percent by weight and 
that the exemption contained in this sub­
paragraph shall not be deemed to au­
thorize the chemical, physical or metal­
lurgical treatment or processing of any 
such product or part; and 

(5) (i) Uranium contained in aircraft 
counterweights installed in aircraft; 
Provided, That any such counterweight 
has been Impressed with a statement, 
clearly legible after plating, which states 
"Caution-Radioactive Material-Urani­
um"; And provided further, That the 
exemption contained in this paragraph 
shall not be deemed to authorize the 
chemical, physical, metallurgical or 
other treatment or processing of any 
such counterweight or the installation 
In, or removal from, an aircraft of any 
such counterweight, without a specific 
license from the Commission. 

(ii) The exemptions contained in this 
section shall not be deemed to authorize 
the manufacture of any of the products 
described herein. 

§ 40.14 Specific exemptions. 

The Commission may, upon applica­
tion of any interested person or upon its 
own initiative, grant such exemptions 
from the requirements of the regulation 
in this part as it determines are author­
ized by law and will not endanger life or 

"O) crt. m he .n 
urity TILI >ro cihcxwi 

.rercst 
GENERAL LICENSES 

Si 10.20 T) pes of Hcen tea. 

ctf'-nsc 'i i<i 
so Li the publ. 

Licenses for source material 
types: general and specific 
licenses provided in this 
tive without the filing 
with the Commission or 
licensing documents to 
sons. Specific licenses 
named persons upon 
pursuant to the regulations 

are of t\\ o 
The general 

part are effec-
of applications 
the issuance of 
particular per-
are issued to 

amplications filed 
in this part 

§ 10.21 General license 
source material. 

A general license is 
authorizing the receipt cf 
material without regard 
This general license does 
any person to receive, 
use, import, export or 
material. 

lo receive title to 

hereby issued 
title to source 

to quantity. 
not authorize 

possess, deliver, 
transfer source 

40.22 Small quantitiejs 
terial. 

I transfer 

using 

(a) A general license 
authorizing use and 
than fifteen (15) pounds 
rial at any one time by 
following categories 

(1) Pharmacists 
material solely for the 
medicinals; 

(2) Physicians using 
rial for medicinal 

(3) Persons receiving 
source material from 
physicians in the form 
drugs; 

(4) Commercial and 
and research, educational 
institutions for research 
educational or commercial 

is hereby issued 
of not more 

of source mate-
persons in the 

the source 
bompounding of 

tiie source mate-
purposes 

possession of 
pharmacists and 
Of medicinals or 

And provided, That no 
pursuant to this general 
more than a total of 
source material in any 
year; and provided further 
eral license contained in 
shall not be deemed tc> 
export of source material, 
thorized in a specific or 
issued pursuant to this 

<b) Persons who receijve, 
or transfer source mateiial 
the general license issued 
(a) of this section are 
provisions of Part 20 of 
the extent that such recbipt, 
use or transfer are within 
such general license: Prtvided 
That this exemption shap 
to apply to any such 
in possession of source 
a specific license issued 
part. 

§ 40.23 General licensee 

(a) A general license, 
GRO-SMA, is hereby 
the export at any one 
(3) pounds of source 
United States to any 
destination except 
listed in § 40.90. Each 
source material pursuant 
license shall file with 

of source imi-

pidustrial firms, 
and medical 
development, 

purposes; 

such person shall 
license receive 

150 pounds of 
one calendar 
that the gen-

thls paragraph 
authorize the 
except as au-

general license 
part. 

possess, use, 
pursuant to 

in paragraph 
exempt from the 

this chapter to 
possession, 

the terms of 
however, 

not be deemed 
who is also 

material under 
pursuant to this 

pei son' 

to evport. 

designated AEC-
issjued authorizing 

of up to three 
material from the 
foreign country or 

countries or areas 
person exporting 

to this general 
the Collector of 



jdditi.'p to hose >ir"- "ise ••qu of 
■•he Shipper'^ Export Declai^tion ei-
ing each export, and mark such copy for 
transmittal to the Division of Licensing 
and Regulation of. the United States 
Atomic Energy Commission, Washing-
ton 25, D.C. 

(b) A general license, designated AEC-
GRO-SMB, is hereby issued authorizing 
the export of incandescent gas mantles 
containing thorium, without regard to 
quantity, from the United States to any 
foreign country or destination except 
countries or destinations listed in § 40.90. 

LICENSE APPLICATIONS 

§ 40.31 Applications for 
censes. 

specific li-

(a) Applications for specific licenses 
should be filed in quadruplicate on Form 
AEC-2, "Application for Source Material 
License", on Form AEC-7, "Application 
for Source Material Export License", as 
appropriate, with the United States 
Atomic Energy Commission, Washington 
25, D.C, Attention: Director, Division 
of Licensing and Regulation. Applica-
tions may also be filed in person at the 
Commission's Public Document Room at 
1717 H Street NW., Washington, D.C, 
or the Commission's offices at German-
town, Maryland. 

(b) The Commission may at any time 
after the filing of the original applica-
tion, and before the expiration of the 
license, require further statements in 
order to enable the Commission to deter-
mine whether the application should be 
granted or denied or whether a license 
should be modified or revoked. All ap-
plications and statements shall be signed 
by the applicant or licensee or a person 
duly authorized to act for and on his 
behalf. 

(c) Applications and documents sub-
mitted to the Commission in connection 
with applications will be made available 
for public inspection in accordance with 
the provisions of the regulations con-
tained in Parts 2 and 9 of this chapter. 

(d) An application for a license filed 
pursuant to the regulations in this part 
will be considered also as an application 
for licenses authorizing other activities 
for which licenses are required by the 
Act: Provided, That the application 
specifies the additional activities for 
which licenses are requested and com-
plies with regulations of the Commis-
sion as to applications for such licenses. 

(e) In his application, the applicant 
may incorporate by reference informa-
tion contained in previous applications, 
statements or reports filed by the ap-
plicant with the Commission's Division 
of Licensing and Regulation: Provided, 
That such references are clear and 
specific. 
§ 40.32 Requirements for issuance of 

specific licenses. 
An application for a specific license 

for purposes other than export will be 
approved if: 

(a) The application is for a purpose 
authorized by the Act; and 

(b) The applicant is qualified by rea-
son of training and experience to use 
the source material for the purpose re-

qufbleu i as pi fi 
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(c) The applicant's proposed equip-
ment, facilities and procedures are ade-
quate to protect health and minimize 
danger to life or property; and 

(d) The issuance of the license will 
not be inimical to the common defense 
and security or to the health and safety 
of the public. 
§ 40.33 Requirements for issuance of 

export licenses. 
(a) An application for a license to ex-

port uranium will be approved if the 
Commission determines that: 

(1) The proposed export is within the 
scope of and consistent with the terms 
of an agreement between the United 
States and the government of the recipi-
ent containing safeguards against di-
version of the material to military use; 
or 

(2) The cumulative quantity of ura-
nium specifically licensed for export to 
the consignee since July 1, 1957, does 
not exceed one hundred (100) kilograms, 
provided that the cumulative quantity 
specifically licensed for export to the 
recipient country since July 1,1957, does 
not exceed one thousand (1,000) kilo-
grams, excluding any amounts exported 
pursuant to either subparagraph (1) of 
this paragraph or § 40.23; and 

(3) The export will not be Inimical 
to the interests of the United States. 

(b) An application for a license to 
export thorium will be approved if the 
Commission determines that the export 
will not be inimical to the interests of 
the United States. 

LICENSES 

§ 40.41 Terms and conditions of li-
censes. 

(a) Each license issued pursuant to 
the regulations in this part shall be 
subject to all the provisions of the Act, 
now or hereafter in effect, and to all 
rules, regulations and orders of the Com-
mission. 

(b) Neither the license nor any right 
under the license shall be assigned or 
otherwise transferred in violation of 
the provisions of the Act. 

(c) Each person licensed by the Com-
mission pursuant to the regulations in 
this part shall confine his possession and 
use of source material to the locations 
and purposes authorized in the license. 
Except as otherwise provided in the li-
cense, a license issued pursuant to the 
regulations in this part shall carry with 
it the right to receive, possess, use and 
import source material and to deliver 
or transfer such material to other li-
censees within the United States author-
ized to receive such material. 

(d) Each license issued pursuant to 
the regulations in this part shall be 
deemed to contain the provisions set 
forth in sections 183a to 183d, of the 
Act, whether or not said provisions are 
expressly set forth in the license. 

(e> The Commission may incorporate 
in any license at the time of issuance, 
or thereafter by appropriate rule, regu-
lation or order, such additional require-
ments end conditions with respect to 
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§ 40.42 Expiration. 
Except as provided in 

except as may be provided 
issued for operation oi 
utilization facilities pursuant 
of this chapter, each specific 
expire no later than tl.ree 
the last day of the month 
issued. 
§ 40.43 Renewal of licenses. 

(a) Applications for 
specific license shall be 
ance with § 40.31. 

(b) In any case in which 
not less than thirty < 
expiration of his existing 
filed an application in 
renewal or for a new license, 
ing license shall not 
application for renewal 
license has been finally 
the Commission. 
i 40.44 Amendment of 

quest of licensee. 

§ 40.43(b), and 
in licenses 

production or 
to Part 50 

license shall 
years from 

in which it is 

renewal of a 
filed in accord-

a licensee, 
days prior to 
license, has 

proper form for 
such exist-

e^pire until the 
or for a new 
determined by 

licenses at re-

Applications for amendment of a 
license shall be filed in Accordance with 
§ 40.31 and shall specify the respects in 
which the licensee desinss his license to 
be amended and the grjounds for such 
amendment. 
§ 40.45 Commission action on applica-

tions to renew or 
In considering an 

licensee to renew or amfend 
the Commission will apply 
criteria set forth in §§ 

application by a 
his license, 

the applicable 
40.32 and 40.33. 
of licenses. 

ths 

any 

§ 40.46 Inalienability 

No license issued or 
to the regulations in 
transferred, assigned or 
disposed of, either 
untarily, directly or 
transfer of control of 
person, unless the Co; 
after securing full 
the transfer is in 
provisions of this Act 
consent in writing. 
§ 40.47 License requirei lent for persons 

material on the ef-
• a mendment. 

possessing source 
feet he date of this 

(a) Any person who 
date of this amendment 
material received 
license Issued by the 
be deemed to possess 
suant to a license issued 
lations in this part, 
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part shall be 
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license which are not inconsistent wit. 
or otherwise provided for in the regula­
tions in this part and shall expire 90 days 
from the effective date of this amend­
ment or on the expiration date contained 
in the previous license, whichever is 
later. 

(b) Any person who on the effective 
date of this amendment possesses source 
material received pursuant to a general 
license issued by the Commission shall 
be deemed to possess such material pur­
suant to a license issued under the regu­
lations in this part. To the extent that 
such possession is not authorized under 
an exemption or general license pursuant 
to §§40.11 through 40.14 or §§40.20 
through 40.23, respectively, the license 
granted pursuant to this paragraph 
shall expire ninety (90) days from the 
effective date of this amendment. 

TRANSFEB OF SOURCE MATERIAL 

§ 40.51 Transfer of source material. 

(a) No licensee shall transfer source 
material except as authorized pursuant 
to this section. 

(b) Any licensee may transfer source 
material: 

(1) To the Commission; 
(2) TO a specific or general licensee 

whose license authorizes him to receive 
such material; 

(3) To any person exempt from the 
regulations in this part to the extent 
permitted under such exemption; or 

(4) As otherwise authorized by the 
Commission in writing. 

RECORDS AND INSPECTIONS 

§ 40.61 Records. 

(a) Each person who receives source 
material pursuant to a license issued 
pursuant to the regulations in this part 
shall keep records showing the receipt, 
transfer, export and disposal of such 
source material. 

§ 40.62 Inspections. 

(a) Each licensee shall afford to the 
Commission at all reasonable times op­
portunity to inspect source material and 
the premises and facilities wherein 
source material is used or stored. 

(b) Each licensee shall make available 
to the Commission for inspection, upon 
reasonable notice, records kept by him 
pursuant to the regulations in this 
chapter. 

§ 40.63 Tests. 

Each 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) Source material; 
<b) Facilities wherein source material 

is utilized or stored; 
(c) Radiation detection and monitor­

ing instruments; and 
(d) Other equipment and devices used 

in connection with the utilization or 
storage of source material. 

MODIFICATION AND REVOCATION 

OF LICENSES 

§ 40.71 Modification, revocation and 
termination of licenses. 

(a) The terms and conditions of each 
license shall be subject to amendment, 
revision, or modification by reason of 
amendments to the Act, or by reason 
of rules, regulations, or orders issued in 
accordance with the Act. 

(b) Any license may be revoked, sus­
pended, or modified, in whole or in part, 
for any material false statement in the 
application or any statement of fact re­
quired 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 Com­
mission 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. 

(c) Except in cases of willfulness or 
those in which the public health, inter­
est or 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 
licensee in writing and the licensee shall 
have been accorded opportunity to dem­
onstrate or achieve compliance with all 
lawful requirements 

(d) The Commission may terminate 
a specific license upon request submitted 
by the licensee to the Commission In 
writing. 

ENFORCEMENT 

§ 40.81 Violations. 

An injunction or other court order 
may be obtained prohibiting any viola­
tion of any provision of the Act or any 
regulation or order issued thereunder. 
Any person who willfully violates any 
provision of the Act or 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. 

§40.90 Schedule A. 

Albania. 
Bulgaria. 
China, including Manchuria (and excluding 

Taiwan (Formosa)) (Includes Inner Mon­
golia; the provinces of Tslnghal and Sl-
kang; Sinklang; Tibet; the former Kwan-
tung Leased Territory, the present Port 
Arthur Naval Base Area and Liaonlng 
Province). 

Communist-controlled area of Viet Nam. 
Czechoslovakia. 
East Germany (Soviet Zone of Germany and 

the Soviet Sector of Berlin). 
Estonia. 
Hungary. 
Latvia. 
Lithuania. 
North Korea. 
Poland (including Danzig). 
Outer Mongolia. 
Rumania. 
Union of Soviet socialist Republics. 



ATOMIC ENERGY COMMISSION FARTS 30 AND 40 

(Reprinted from 26 Federal Register, 7824, August 23, 1961) 

Title 10�ATOMIC ENERGY 
Chapter I�Atomic Energy 

Commission 

PART 30�LICENSING OF 
BYPRODUCT MATERIAL 

PART 40�LICENSING OF SOURCE 
MATERIAL 

Exports of Byproduct Material; 
General Licenses to Export 

These amendments to 10 CPR Parts 
30 and 40 are designed to bring the 
Commission's regulations for the export 
of byproduct and source materials into 
consonance with the export regulations 
of the U.S. Department of Commerce 
with respect to exports to Cuba. 

Under the amended regulations export 
to Cuba of byproduct material having 
an atomic number from 3 to 83, contained 
in medicinals or pharmaceutical prep­
arations or in devices, applicators or 
appliances designed for use in medical 
diagnosis or therapy, is authorized under 
a general license. Applications will have 
to be filed with the Commission for a 
specific license for export to Cuba of any 
other byproduct material or of source 
material. Applications for use of source 
material for medical diagnosis or ther­
apy will ordinarily be granted. Individ­
ual applications will be reviewed in the 
light of the Agreement for Cooperation 
In the Peaceful Uses of Atomic Energy 
with Cuba which entered into force on 
October 10, 1957 (8UST1579; copies of 
this Agreement may be obtained from 
the Department of State). 

Inasmuch as these amendments in­
volve the foreign affairs functions of the 
United States, the Commission has found 
that general notice of proposed rule mak­
ing and public procedure thereon are 
Impracticable, unnecessary, and con­
trary to the public interest; and that 
good cause exists why these amendments 
should be made effective upon publica­
tion in the FEDERAL REGISTER without the 
customary 30-day period of notice. 

Accordingly, pursuant to the Adminis­
trative Procedure Act, the following 
rules are published as documents subject 
to codification and are effective upon 
publication in the FEDERAL REGISTER: 

§ 30.33 [Amendment] 

1. Paragraphs (b) and (c) of § 30.33 
are deleted and the following new para­
graphs (b), (c) and (d) are added: 

(b) Any licensee may export byprod­
uct material covered by his license to 
any foreign country except Cuba or coun­
tries or areas now or hereafter listed as 
Subgroup A countries or destinations in 
1371.3 of the Comprehensive Export 
Schedule of the United States Depart­
ment of Commerce (15 CPR 371.3): 
Provided, That the authority conferred 
by this paragraph shall apply only to 
byproduct material having an atomic 
number from 3 to 83 inclusive. 

(c) Any licensee may export byprod­
uct material covered by his license to 
Cuba to the extent that the byproduct 
material is contained in medicinals or 
pharmaceutical preparations or in de­
vices, applicators, or appliances designed 
for use in medical diagnosis or therapy: 
Provided, That the authority conferred 
by this paragraph shall apply only to 
byproduct material having an atomic 
number from 3 to 83, inclusive. 

(d) The Commission may upon appli­
cation by- an interested person Issue a 
license authorizing (1) the export of by­
product material to a country or area 
listed as a Subgroup A country or desti­
nation in § 371.3 of the Comprehensive 
Export Schedule of the United States 
Department of Commerce (15 CPR 
371.3), or (2) the export of byproduct 
material not having an atomic number 
from 3 to 83, inclusive, or (3) the export 
to Cuba of byproduct material other than 
the byproduct material which may be 
exported under the general license es­
tablished in paragraph (c) of this 
section: Provided, That the Commission 
will not issue a license authorizing such 
export if, in the opinion of the Commis­

sion, the proposed export would be inim­
ical to the common defense and security. 

2. Section 40.23 General licenses to 
export is amended in the first sentence 
of paragraphs (a) and (b) to include 
"Cuba or" Immediately after "to any 
foreign country or destination except". 
As so amended § 40.23 reads as follows: 
§ 40.23 General licenses to export, 

(a) A general license, designated AEC-
GRO-SMA, Is hereby issued authorizing 

of up to three 
from the 

country or 
ojr countries or 

Each person ex-
to this 

Jwith the Col-
Fjostmaster one 

otherwise re-
Declara-

^nd mark such 
Division of 

of the United 
Commission, 

Ekport] 

the 

the export at any one time! 
(3) pounds of source material 
United States to any foreign 
destination except Cuba 
areas listed in § 40.90. 
porting source material pursuant 
general license shall file 
lector of Customs or the 
copy, in addition to those 
quired, of the Shipper's 
tion covering each export, 
copy for transmittal to 
Licensing and Regulation 
States Atomic Energy 
Washington 25, D.C. 

(b) A general license, 
GRO-SMB, is hereby issued 
the export of incandescent 
containing thorium, without 
quantity, from the United 
foreign country or destiijiation 
Cuba or countries or des 
in § 40.90. 

Dated at Germantown, Maryland this 
14th day of August 1961. 

For the Atomic Energy Commission. 

HAROLD D. ANAMOSA, 
Actint i Secretary. 

[FJB. Doc. 61-8040; Hied, fug. 22, 1861; 
8:45 ajn.] 

designated AEC-
authorizing 

gas mantles 
regard to 

States to any 
except 

;t|nations listed 
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ATOMIC ENERGY COMMISSION PARTS 30 AND 40 

(Reprinted from 26 Federal Register, 7824, August 23, 1961) 

Title 10�ATOMIC ENERGY s30-33 CA�*»* 
Chapter I�Atomic Energy 

Commission 

PART 30�LICENSING OF 
BYPRODUCT MATERIAL 

PART 40�LICENSING OF SOURCE 
MATERIAL 

Exports of Byproduct Material; 
General Licenses to Export 

These amendments to 10 CPR Parts 
30 and 40 are designed to bring the 
Commission's regulations for the export 
of byproduct and source materials into 
consonance with the export regulations 
of the U.S. Department of Commerce 
with respect to exports to Cuba. 

Under the amended regulations export 
to Cuba of byproduct material having 
an atomic number from 3 to 83, contained 
in medicinals or pharmaceutical prep­
arations or in devices, applicators or 
appliances designed for use in medical 
diagnosis or therapy, is authorized under 
a general license. Applications will have 
to be filed with the Commission for a 
specific license for export to Cuba of any 
other byproduct material or of source 
material. Applications for use of source 
material for medical diagnosis or ther­
apy will ordinarily be granted. Individ­
ual applications will be reviewed in the 
light of the Agreement for Cooperation 
in the Peaceful Uses of Atomic Energy 
with Cuba which entered into force on 
October 10, 1957 (8UST1579; copies of 
this Agreement may be obtained from 
the Department of State). 

Inasmuch as these amendments in­
volve the foreign affairs functions of the 
United States, the Commission has found 
that general notice of proposed rule mak­
ing and public procedure thereon are 
Impracticable, unnecessary, and con­
trary to the public interest; and that 
good cause exists why these amendments 
should be made effective upon publica­
tion in the FEDERAL REGISTER without the 
customary 30-day period of notice. 

Accordingly, pursuant to the Adminis­
trative Procedure Act, the following 
rules are published as documents subject 
to codification and are effective upon 
publication in the FEDERAL REGISTER: 

1. Paragraphs (b) and (c) of § 30.33 
are deleted and the following new para­
graphs (b), (c) and (d) are added: 

(b) Any licensee may export byprod­
uct material covered by his license to 
any foreign country except Cuba or coun­
tries or areas now or hereafter listed as 
Subgroup A countries or destinations in 
§ 371.3 of the Comprehensive Export 
Schedule of the United States Depart­
ment of Commerce (15 CPR 371.3): 
Provided, That the authority conferred 
by this paragraph shall apply only to 
byproduct material having an atomic 
number from 3 to 83 Inclusive. 

(c) Any licensee may export byprod­
uct material covered by his license to 
Cuba to the extent that the byproduct 
material Is contained in medicinals or 
pharmaceutical preparations or in de­
vices, applicators, or appliances designed 
for use in medical diagnosis or therapy: 
Provided, That the authority conferred 
by this paragraph shall apply only to 
byproduct material having an atomic 
number from 3 to 83, inclusive. 

(d) The Commission may upon appli­
cation by- an interested person issue a 
license authorizing (1) the export of by­
product material to a country or area 
listed as a Subgroup A country or desti­
nation in § 371.3 of the Comprehensive 
Export Schedule of the United States 
Department of Commerce (15 CPR 
371.3), or (2) the export of byproduct 
material not having an atomic number 
from 3 to 83, inclusive, or (3) the export 
to Cuba of byproduct material other than 
the byproduct material which may be 
exported under the general license es­
tablished in paragraph (c) of this 
section: Provided, That the Commission 
will not issue a license authorizing such 
export if, in the opinion of the Commis­

sion, the proposed export would be inim­
ical to the common defense and security. 

2. Section 40.23 General licenses to 
export is amended in the first sentence 
of paragraphs (a) and (b) to include 
"Cuba or" Immediately after "to any 
foreign country or destination except". 
As so amended § 40.23 reads as follows: 
§ 40.23 General licenses to export. 

(a) A general license, designated AEC-
GRO-SMA, is hereby issued authorizing 

the export at any one time of up to three 
(3) pounds of source material from the 
United States to any foreign country or 
destination except Cuba or countries or 
areas listed in § 40.90. Each person ex­
porting source material pursuant to this 
general license shall file with the Col­
lector of Customs or the Postmaster one 
copy, in addition to those otherwise re­
quired, of the Shipper's Export Declara­
tion covering each export, and mark such 
copy for transmittal to the Division of 
Licensing and Regulation of the United 
States Atomic Energy Commission, 
Washington 25, D.C. 

(b) A general license, designated AEC-
GRO-SMB, is hereby issued authorizing 
the export of incandescent gas mantles 
containing thorium, without regard to 
quantity, from the United States to any 
foreign country or destination except 
Cuba or countries or destinations listed 
in § 40.90. 

Dated at Germantown, Maryland this 
14th day of August 1961. 

For the Atomic Energy Commission. 

HAROLD D. ANAMOSA, 
Acting Secretary. 

[FJB. Doc. 61-8040; Filed, Aug. 22, 1961; 
8:45 ajn.] 
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ATOMIC ESERGY C0MMIS3I0E PART kO 

(Published in 26 Federal Register en Tuesday, April 11, 1961) 

Title 10�ATOMIC ENERGY 
Chapter I�Atomic Energy 

Commission 

PART 40�LICENSING OF SOURCE 
MATERIAL 

Unimportant Quantities of Source 
Material 

On January 14, 1961, the Atomic En­
ergy Commission caused to be published 
in the FEDERAL REGISTER an over-all re­
vision of its regulations 10 CFR Part 40, 
"Licensing of Source Material". These 
revised regulations became effective Feb­
ruary 13, 1961. The regulations in 10 
CFR 40 theretofore in effect contained 
therein an exemption from licensing with 
respect to rare earth metals and com­
pounds, mixtures and products contain­
ing not more than 0.25% by weight 
thorium, uranium, or any combination of 
these. This exemption was not included 
in the revised regulations which became 
effective February 13,1961. 

On March 6, 1961, American Potash 
and Chemical Corporation filed a peti­
tion with the Commission reauesting the 
re-establishment of this exemption. In 
its petition the Corporation described, 
among other things, the industrial proc­
esses and commercial products in which 
such rare earth chemicals are used and 
the absence of justification for licensing 
from the standpoint of the health and 
safety of the public. 

The Commission has given careful 
consideration to the petition filed by 
American Potash and Chemical Corpo­
ration. Based on radioactivity exposure 
data furnished by the Corporation with 
respect to its rare earth material manu­
facturing operations since 1956, and on 
other data available to the Commission, 
the Commission has found that posses­
sion and use in the United States of 
source material in the materials and 
products for which the exemption is 
sought are not of significance to the com­

mon defense and security and that such 
activities can be conducted without any 
unreasonable hazard to life or property. 

The Commission has also found that 
since the following amendment would 
relieve from rather than impose restric­
tions under regulations currently in 

effect and will not adversely affect the 
public health and safety, general notice 
of proposed rule making and public pro­
cedure thereon are unnecessary and good 
cause exists for making the amendment 
effective upon publication in the FEDERAL 
REGISTER. 

The Commission will welcome sugges­
tions and comments from interested per­
sons regarding the following amendment. 
Such comments should be submitted 
within thirty days from the date of pub­
lication of this notice in the FEDERAL 
REGISTER and should be addressed to the 
Secretary, United States Atomic Energy 
Commission, Washington 25, D.C, Atten­
tion: Director, Division of Licensing and 
Regulation. The Commission will re­
consider this amendment if comments 
received within the designated period 
should warrant such action. 

Accordingly, pursuant to the Admin­
istrative Procedure Act, the following 
amendment is published as a document 
subject to codification and is effective 
upon publication in the FEDERAL REG-

Section 40.13(c) (1) of 10 CFR Part 40 
is amended to read: 

(1) Any quantities of thorium con­
tained in (i) incandescent gas mantles; 
(ii) vacuum tubes, (ill) welding rods; or 
(iv) rare earth metals and compounds, 
mixtures and products containing not 
more than 0.25% by weight thorium, 
uranium or any combination of these. 

Dated at Germantown, Md., this 5th 
day of April 1961. 

For the Atomic Energy Commission. 

WOODFORD B. MCCOOL, 
Secretary. 

[FA. Doc. 61-3186; Filed, Apr. 10. 1961; 
8:48 a.m.] 
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ATOMIC ENEBGf COMMISSION PAST 70 

I.AEC Reprint Containing Amendmenta Issued Through February 25, 1^60) 

TITLE 10�ATOMIC ENE1GY 

Chapter I�Atomic Enargy Commission 

PART 70�SPECIAL NUCLEAR MATERIAL 

GENERAL PROVISIONS 

Sec. 
70.1 
70.2 
70.8 
70.4 
70.5 
70.6 

70.11 

70.12 
70.13 
70.14 

Purpose. 
Scope. 
License requirements. 
Definitions. 
Communications. 
Interpretations. 

EXEMPTIONS 

Persons using special nuclear material 
under contract with and for the ac­
count of the Commission. 

Carriers. 
Department of Defense. 
Specific exemptions. 

LICENSE APPLICATIONS 

70.21 
70.22 
70.23 

FUlng. 
Contents of applications. 
Requirements for the approval of 

applications. 
7054 Additional requirements. 

70.31 
70.32 
70.33 
70.34 
70.35 

70.36 
70.37 
70.38 

Issuance of licenses. 
Conditions of licenses. 
Renewal of licenses. 
Amendment of licenses. 
Commission action on applications to 

renew or amend. 
InallenablUty of Ucenses. 
Disclaimer of warranties. 
Reduction and termination of alloca­

tions. 

ACQUISITION, USE, AND TRANSFER OF SPECIAL 

NUCLEAR. MATERIAL 

70.41 Authorized use of special nuclear ma­
terial. 

70.42 Transfer of special nuclear material. 
70.43 Licensee's responsibility for special 

nuclear material. 

RECORDS, REPORTS AND INSPECTIONS 

70.51 Records. 
70.52 Reports of accidental crltlcallty or 

loss of special nuclear material. 
70.63 Inspections. 
70.54 Tests. 

MODIFICATION AND REVOCATION OF LICENSES 

70.61 Modification and revocation of li­
censes. 

70.62 Suspension and operation In war or 
national emergency. 

ENFORCEMENT 

70.71 Violations. 

AUTHORITY: §§ 70.1 to 70.71 issued under 
sec. 161, 68 Stat. 948; 42 V. S. C. 2201. Inter­
pret or apply sees. 51, 53, 182, 183, 68 Stat. 
929, 930, 953. 954. 42 XT. S. C. 2071, 2073. 2232, 
2233. For the purposes of sec. 223, 68 Stat. 
958; 42 U. S. C. 2273, IS 70.32 (a) (6) and 
70.41 (a) issued under sec. 161b, 68 Stat. 948; 
42 V. S. C. 2201 (b) and S§ 70.51 to 70.54, In­
clusive, Issued under sec. 161p, 68 Stat. 950,42 
V. S. C. 2201 (p). 

SOURCE: §§ 70.1 to 70.71 appear at 21 F. R. 

764, Feb. 3, 1956, except as otherwise noted. 

GENERAL PROVISIONS 

§ 70.1 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 nu­
clear material. 

(b) The regulations contained in this 
part are issued pursuant to the Atomic 
Energy Act of 19S4 (68 Stat. 919). 

§ 70.2 Scope. Except as provided in 
§§ 70.11 to 70.13, inclusive, the regula­
tions in this part apply to all persons in 
the United States. 

§ 70.3 License requirements. No per? 
son subject to the regulations in this part 
shall receive, possess, use or transfer spe­
cial nuclear material except as author­
ized in a license issued by the Commis­
sion pursuant to these regulations. 

§ 70.4 Definitions. As used in this 
part, 

(a) "Act" means the Atomic Energy 
Act of 1954 (68 Stat. 919), including any 
amendments thereto; 

(b) "Atomic energy" means all forms 
of energy released in the course of nu­
clear fission or nuclear transformation. 

(c) "Atomic weapon" means any de­
vice utilizing atomic energy, exclusive of 
the means for transporting or propelling 
the device (where such means is a sep­
arable and divisible part of the device), 
the principal purpose of which is for use 
as, or for development of, a weapon, a 
weapon prototype, or a weapon test 
device; 

(d) "Commission" means the Atomic 
Energy Commission or its duly author­
ized representatives; 

(e) "Common defense and security" 
means the common defense and security 
of the United States; 

(f) "Government agency" means any 
executive department, commission, inde­
pendent establishment, corporation, 
wholly or partly owned by the United 
States of America which is an instru­
mentality of the United States, or any 
board, bureau, division, service, office, 
officer, authority, administration, or 
other establishment in the executive 
branch of the Government; 

(g) "License", except where other­
wise specified means a license issued 
pursuant to the regulations in this part; 

(h) "Person" means (1) any individ­
ual, corporation, partnership, firm, asso­
ciation, trust, estate, public or private 
institution, group, Government agency 
other than the Commission, any State or 
any political subdivision of, or any po­
litical entity within a State, any foreign 

- 1 

government or nation or sny political 
subdivision of any such government or 
nation, or other entity; and < 2) any legal 
successor, representative, agent or 
agency of the foregoing; 

(i) "Produce", when used In relation 
to special nuclear material, z leans (1) to 
manufacture, make, produce, or refine 
special nuclear material; (2) to separate 
special nuclear material fron other sub­
stances in which such material may be 
contained; or (3) to make o- to produce 
new special nuclear materia]; 

(j) "Research and development" 
means (1) theoretical analysis, explora­
tion, or experimentation; or (2) the ex­
tension of investigative findings and 
theories of a scientific or technical na­
ture into practical application for ex­
perimental and demonstrati m purposes, 
including the experimental production 
and testing of models, devices, equip­
ment, materials, and processes; 

(k) "Restricted Data" means all data 
concerning (1) design, manufacture or 
utilization of atomic weapons; (2) the 
production of special nuclear material; 
or (3) the use of special nucl jar material 
in the production of energy, but shall not 
include data declassified or r< moved from 
the Restricted Data category pursuant to 
section 142 of the act; 

(1) "Source material" means source 
material as defined in section 11 s. of the 
act and in the regulations contained in 
Part 40 of this chapter; 

(m) "Special nuclear material" means 
(1) plutonium, uranium 25 3, uranium 
enriched in the isotope 233 or in the iso­
tope 235, and any other ma «rial which 
the Commission, pursuant to the provi­
sions of section 51 of the act determines 
to be special nuclear material, but does 
not Include source material; or (2) any 
material artificially enriched by any of 
the foregoing but does not Include source 
material; 

(n) "United States", wheh used in a 
geographical sense, includes all terri­
tories and possessions of the United 
States, the Canal Zone and Puerto Rico, 

§ 70.5. Communications. 
nications concerning the 
this part should be 
Atomic Energy Commission, 
25, D. C. Attention: Division 
and Regulations. 
reports may be delivered In 
Commission's offices at 
NW., Washington, D. C or 
Germantown, Md. 

[Amended] 

CHANGE: ; 703 amended by 

"Division of Licensing and 

addres sed 

171 r 

All commu-
re^ulations in 

to the 
Washington 
<>f Licensing 

Communications and 
pprson at the 

H Street 
its offices at 

substituting 
for Regulation" 



"Division of Civilian Application" and add­
ing last sentence at 23 P. R. 1122, Feb. 21, 
1958. 

§ 70.6 Interpretations. Except as spe­
cifically authorized by the Commission 
in writing, no interpretation of the 
meaning of the regulations In this part 
by any officer or employee of the Com­
mission other than a written interpreta­
tion by the General Counsel will be 
recognized to be binding upon the Com­
mission. 

EXEMPTIONS 

§ 70.11 Persons using special nuclear 
material under contract rvith and for 
the account of the Commission. The 
regulations in this part do not apply to 
any person to the extent that such per­
son receives, possesses, uses or transfers 
special nuclear material under, and in 
accordance with, a contract with and 
for the account of the Commission. In 
any such case, such person's obligations 
with respect to the special nuclear ma­
terial are governed by the applicable 
contract between such person and the 
Commission. 

§ 70.12 Carriers. Common and con­
tract carriers, warehousemen and the 
United States Post Office Department 
are exempt from the regulations in this 
part to the extent that 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 the Department receives, possesses 
and uses special nuclear material in ac­
cordance with the direction of the Pres­
ident pursuant to section 91 of the act. 

§70.14 Specific exemptions. The 
Commission may, upon application of 
any interested person, grant such exemp­
tions from the requirements of the reg­
ulations in this part as it determines 
are authorized by law and will not en­
danger life or property or the common 
defense and security and are otherwise 
in the public interest. 

LICENSE APPLICATIONS 

§ 70.21 Filing, (a) Applications for 
licenses should be filed in triplicate with 
the United States Atomic Energy Com­
mission, Washington 25, D. C, Atten­
tion: Division of Licensing and Regula­
tion. Papers may be filed in person at 
the Commission's offices at 1717 H Street 
NW., Washington, D. C, or its offices at 
Germantown, Md. 

(b) An application for license, filed 
pursuant to the regulations in this part 
will be considered also as an application 
for licenses authorizing other activities 
for which licenses are required by the 
act, provided the application specifies 
the additional activities for which li­
censes are requested and complies with 
regulations of the Commission as to ap­
plications for such licenses. 

(c) Any application which contains 
Restricted Data shall be prepared In 
such manner that all Restricted Data 
are separated from the unclassified 
information. 

(d) Applications and documents sub­
mitted to the Commission in connection 
with applications may be made avail­
able for public inspection in accordance 
with the provisions of the regulations 
contained in Part 2 of this chapter. 

(e) In his application, the applicant 
may incorporate by reference informa­
tion contained In previous applications, 
statements or reports filed with the Com­
mission: Provided, That such references 
are clear and specific. 

[Amended] 
CHANCE: § 70.21 (a) amended by deleting 

"1901 Constitution Avenue, NW", substitut­
ing "Division of Licensing and Regulation" 
for "Division of Civilian Application," and 
adding last sentence at 23 F. R. 1122, Feb. 
21,1958. 

§ 70.22 Contents of applications, (a) 
Each application shall contain the fol­
lowing information: 

(1) The full name, address, age 
(if an individual), and citizenship of 
the applicant and the names and ad­
dresses of three personal references. If 
the applicant is a corporation or other 
entity, it shall indicate the State where 
it was incorporated or organized, the 
location of the principal office, the 
names, addresses, and citizenship of its 
principal officers, and shall include in­
formation known to the applicant con­
cerning the control or ownership, if any, 
exercised over the applicant by any 
alien, foreign corporation, or foreign 
government. 

(2) The activity for which the special 
nuclear material is requested, or in which 
special nuclear material will be produced, 
the place at which the activity is to be 
performed and the general plan for car­
rying out the activity; 

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

(4) The name, amount, and specifica­
tions (including the chemical and 
physical form and, where applicable, 
lsotopic content) of the special nuclear 
material the applicant proposes to use or 
produce; 

(5) To the extent applicable to his 
application, 

(i) The estimated date on which the 
applicant desires to receive the first 
shipment of special nuclear material and 
an estimated schedule, by years, for 
subsequent receipts; 

(ii) A schedule, by years, showing the 
estimated production, consumption and 
operating losses of special nuclear ma­
terial, and 

(hi) An estimated schedule, by years, 
for the transfer of special nuclear ma­
terial to the Commission or to other 
licensees. Supporting data for such 
estimates shall be included. 

(6) The technical qualifications, in­
cluding training and experience of the 
applicant and members of his staff to 
engage in the proposed activities in ac­
cordance with the regulations in this 
chapter. 

(7) A description of equipment and 
facilities which will be used by the ap­
plicant to protect health and minimize 
danger to life or property (such as han­
dling devices, working areas, shields, 
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measuring and monitoring instruments, 
devices for the disposal of radijactive 
effluent and wastes, storage facilities, 
etc.). 

(8) Proposed procedures to brotect 
health and minimize danger to life or 
property, including procedures to avoid 
accidental conditions of critically and 
procedures for personnel monitori|ng and 
waste disposal. 

NOTE: Where the quantity of material re­
quested, or the nature of the propose! activ­
ities, is such as to require consideration of 
the following factors, the Commission wUl 
request the applicant to submit info rmation 
with respect to his financial qualil lcatlons 
(1) to engage in the proposed activities In 
accordance with the regulations in this chap­
ter, (2) to assume responsibility for 1he pay­
ment of Commission charges for use, con­
sumption or loss of special nuclear : naterlal 
and (3) to undertake and carry out � lie pro­
posed use of special nuclear material for a 
reasonable period of time. Consideration of 
such factors wUl normally not be nvolved 
In the consideration of applications for small 
quantities of special nuclear material for use 
In research and development. 
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The types of research and development 
activities specified In section 31 are those 
relating to: 

(1) Nuclear processes; 
(2) The theory and production dl atomic 

energy, including processes, materials, and 
devices related to such production 

(3) Utilization of special nuclear material 
and radioactive material for medical, blologl-

a cor-
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(b) The Commission may at 
after the filing of the original 
tion, and before the expiration 
license, require further statements 
order to enable the Commission 
mine whether the application should 
granted or denied or whether a 
should be modified or revoked. 
plications and statements shall b6 
by the applicant or licensee or 
porate officer thereof.-

[Amended] 

CHANGE: 8 70.22 (b) amended by 
the words "under oath or affirmation' 
F. R. 1675, March 11, 1958. 

(c) Each application and statement 
shall contain complete and accurate dis­
closure as to all matters and things re­
quired to be disclosed. 

§ 70.23 Requirements for the approval 
of applications. A license application 
will be approved if the Commission de­
termines that: 

(a) The special nuclear mateitial 
be used for the conduct of 
development activities of a type 
in section 31 of the act,1 in activities 
censed by the Commission undei 
103 or 104 of the act, or for 
uses as the Commission determir|es 

purposes; 
material, 

cal, agricultural, health or miUtary ] 
(4) Utilization of special nuclear i 

atomic energy, and radioactive material and 
processes entailed in the utilization or pro­
duction of atomic energy or such material 
for all other purposes, including Industrial 
use, the generation of usable energy, and 
the demonstration of the practical value of 
utilization or production facUltlei for in­
dustrial or commercial purposes; a id 

(5) The protection of health and the pro­
motion of safety during research and pro­
duction activities. 



appropriate to carry out the purposes of 
the act; 

[Amended] 
CHANGE: § 70.23 (a) amended to read as 

set forth above, 23 F. R. 8956, Nov. 18, 1958. 

(b) The applicant is qualified by rea­
son of training and experience to use the 
material for the purpose requested in 
accordance with the regulations in this 
chapter; and 

(c) The applicant's proposed equip­
ment and facilities are adequate to pro­
tect health and minimize danger to life 
or property; and 

(d) The applicant's proposed proce­
dures to protect health and to minimize 
danger to life or property are adequate; 
and 

(e) Where the quantity of material 
requested, or the nature of the proposed 
activities are such as to require con­
sideration of these factors by the Com­
mission, that the applicant appears to 
be financially qualified to assume re­
sponsibility for the payment of Commis­
sion charges for use, consumption or 
loss of special nuclear material and to 
engage in the proposed activities in ac­
cordance with the regulations in this 
part. If the allocation (pursuant to 
§ 70.31 (b)) of a substantial quantity of 
special nuclear material Is requested, the 
application should demonstrate that the 
applicant appears to be financially able 
to undertake and carry out the pro­
posed use of special nuclear material for 
a reasonable period of time; and 

(f) The special nuclear material can 
be made available to the applicant sub­
stantially In accordance with the esti­
mated schedule, if any, in the applica­
tion. In the event that applications for 
special nuclear material exceed the 
amount available for distribution, the 
Commission will give preference to those 
activities which are most likely, in the 
opinion of the Commission, to contribute 
to basic research, to the development of 
peacetime uses of atomic energy, or to 
the economic and military strength of 
the Nation. In the event that applica­
tions for special nuclear material for use 
in activities licensed by the Commission 
pursuant to section 104b of the act 
exceed the amount of special nuclear 
material available for such use, the Com­
mission will give preference to such of 
said applications as will, in the opinion 
of the Commission, lead to major ad­
vances in the application of atomic 
energy for industrial or commercial 
purposes. 

§ 70.24 Additional requirements, (a) 
In addition to any other requirements of 
these regulations, each licensee who un­
der any license Is authorized to possess 
in excess of 500 grams of contained 
U-235, 300 grams of plutonium, or 300 
grams of U-233 shall in accordance with 
plans approved by the Commission: 

(1) Maintain in each area in which 
special nuclear material subject to such 
license is handled, used, or stored, a 
monitoring system, including gamma or 
neutron-sensitive radiation devices, 
which will energize clearly audible alarm 
signals In the event a condition of ac­

cidental critically occurs which gener­
ates radiation levels of 300 rem per hour 
one foot from the source of the condition. 
The monitoring devices in the system 
shall have a preset alarm point of not 
less than 5 millirem per hour (in order 
to avoid false alarms) nor more than 20 
millirem per hour. In no event may any 
such device be farther than 120 feet 
from special nuclear material being han­
dled, used, or stored; lesser distances 
may be necessary to meet the require­
ments of this subsection on account of 
Intervening shielding or other perti­
nent factors. 

(2) Maintain comprehensive emer­
gency procedures in each area in which 
special nuclear material subject to such 
license is handled, used, or stored to 
assure that all personnel withdraw to an 
area of safety upon the sounding of the 
alarm. These procedures shall include 
the conduct of drills to familiarize all 
personnel with the evacuation plan; 
plans and designation of responsible In­
dividuals for determining the cause of 
the alarm; and placement radiation sur­
vey devices in accessible locations for 
use in such emergency. 

(b) Each applicant for a license shall 
describe his plans for compliance with 
the requirements of this section as a 
part of his application for a license. 

(c) Each licensee, who on the effec­
tive date of this section holds a license 
described in paragraph (a) of this sec­
tion, shall file his plans for compliance 
with the requirements of this section in 
sextuplicate with the Commission for 
approval within 30 days after the date 
upon which this section becomes effec­
tive. This report shall include the date 
by which he proposes to complete the 
installation of the monitoring system. 
Information previously filed with the 
Commission in applications, statements 
or reports may be incorporated by ref­
erence, provided that such references 
are clear and specific. The require­
ments of this section shall be deemed to 
have been suspended with respect to any 
licensee filing a report pursuant to this 
paragraph pending further action by the 
Commission. 

(d) Any licensee who believes that 
good cause exists why he should be 
granted an exemption in whole or in 
part from the requirements of this sec­
tion may apply to the Commission for 
such exemption. Such application 
shall specify his reasons for the relief 
requested. 

[Added] 

SOURCE: § 70.24 appears at 23 F. R. 8747, 
Nov. 11, 1988. 

LICENSES 

§ 70.31 Issuance of licenses, (a) 
Upon a determination that an applica­
tion meets the requirements of the act, 
and of the regulations of the Commis­
sion, the Commission will issue a license 
in such form and containing such con­
ditions and limitations as it deems ap­
propriate or necessary to effectuate the 
purposes of the act. 

(b) (1) The Commission will normally 
Include in licenses issued pursuant to 

.section 53a (1)' of the act provisions 
establishing the availability to the licen­
see, as needed, of the quantities of special 
nuclear material required for conduct 
of the activities authorised by the 
license. Such provisions usially will be 
in the form 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 
special nuclear material; and may in­
clude an estimated schedule: or a reason­
able period of time of special nuclear 
material transfers to the applicant and 
of special nuclear material returns to 
the Commission. 

(2) Provisions allocating special nu­
clear material will not be included in a 
license where the special nuclear ma­
terial involved Is to be clarged 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 lice ase. 

(c) Any license issued to a person for 
use of special nuclear material in activi­
ties In which special nuclear material will 
be produced shall (subject to the pro­
visions of § 70.41 (b)) be deemed to 
authorize such person to possess, use, 
and transfer the special nuclisar material 
produced in the course of suclji authorized 
activities. 

(d) No license will be isiued (1) to 
any person for a use which is not under 
the jurisdiction of the Unite i States; or 
(2) to any person if the Commission 
finds that the distribution of special 
nuclear material to such person would 
be inimical to the common defense and 
security. 

§ 70.32 Conditions of licenses, (a) 
Each license shall expire (except as pro­
vided to I 70.33 (b)), at the tl ne specified 
in the license and shall coniain and be 
subject to the following conditions: 

(1) Title to all special nuilear mate­
rial shall at all times be in 
States; 

(2) No right to the special nuclear 
material shall be conferred 
cense except as defined by 

by the li­
the license; 

(3) Neither the license nor any right 
under the license shall be assigned or 
otherwise transferred In violation of the 
provisions of the act; 

(4) All special nuclear material shall 
be subject to the right of recapture or 
control reserved by section 108 and to 
all other provisions of the a:t; 

(5) No special nuclear material may 
be used in any utilization or production 
facility except in accordance with the 
provisions of the act; 

(6) The licensee shall nbt use the 
special nuclear material to construct an 
atomic weapon or any component of an 
atomic weapon; 

(7) The licensee will hold the United 
States and the Commission harmless 

the United 

9 The regulations in Fart 50 of 
contain procedures for obtaining 
of special nuclear material for 
operation of facilities licensed 
mission under section 103 or 104 
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from any damages resulting from the 
use or possession of special nuclear ma­
terial by the licensee; 

(8) The license shall be subject to, 
and the licensee shall observe, all ap­
plicable rules, regulations and orders of 
the Commission. 

(b) The Commission may incorporate 
in any license such additional conditions 
and requirements with respect to the 
licensee'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 or to minimize 
danger to life or property; 

(3) Protect Restricted Data; 
(4) Guard against the loss or diver­

sion of special nuclear material. 
(5) Require such reports and the 

keeping of such records, and to provide 
for such inspections, of activities under 
the license as may be necessary or ap­
propriate to effectuate the purposes of 
the act and regulations thereunder. 

§ 70.33 Renewal of licenses, (a) Ap­
plications for renewal of a license should 
be filed in accordance with 88 70.21 and 
70.22. Information contained In previ­
ous applications, statements or reports 
filed with the Commission under the li­
cense may be incorporated by reference: 
Provided, That such references are 
clear and specific. 

(b) In any case in which a licensee, 
not less than thirty (30) days prior to 
expiration of his existing license, has 
filed an application in proper form for 
renewal of a license, such existing li­
cense shall not expire until the appli­
cation for a renewal has been finally 
determined by the Commission. 

I 70.34 Amendment of licenses. Ap­
plications for amendment of a license 
shall be filed in accordance with § 70.21 
(a) and shall specify the respects in 
which the licensee desires his license to 
be amended and the grounds for such 
amendment. 

I 70.35 Commission action on appli­
cations to renew or amend. In consid­
ering an application by a licensee to 
renew or amend his license, the Com­
mission will apply the criteria set forth 
in § 70.23. 

§ 70.36 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 trans­
ferred, assigned or in any manner dis­
posed of, either voluntarily or involun­
tarily, directly or indirectly, through 
transfer of control of any license to any 
person unless the Commission shall 
after securing full information, find that 
the transfer is in accordance with the 
provisions of the act, and shall give its 
consent in writing. 

§ 70.37 Disclaimer of warranties. 
Neither the Government nor the Com­
mission makes any warranty or other 
representation that special nuclear ma­

terial (a) will 'not result in injury or 
damage when used for purposes approved 
by the Commission, (b) will accomplish 
the results for which it Is requested and 
approved by the Commission, or (c) is 
safe for any other use. 

§ 70.38 Reduction and termination of 
allocations, (a) The Commission may, 
to accordance with the procedures pro­
vided in Part 2 of this chapter, reduce 
the quantities of special nuclear material 
allocated to any licensee pursuant to 
§ 70.31, upon the ground that the quan­
tities allocated exceed those reasonably 
required, or estimated to be required, 
for conduct of the activities authorized 
by the license. 

(b) The expiration, revocation or 
other termination of a license shall ter­
minate all special nuclear material allo­
cations incorporated therein. 

ACQUISITION, USE AND TRANSFER OF SPECIAL 
NUCLEAR MATERIAL 

8 70.41 Authorized use of special nu­
clear material, (a) Each 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 sub­
ject to the provisions of the license and 
the regulations in this part. 

(c) Nothing contained in the regula­
tions in this part or in any license issued 
pursuant to the regulations In this part 
shall authorize or be deemed to author­
ize (1) the distribution of any special 
nuclear material to any person for a use 
which is not under the jurisdiction of the 
United States or (2) the export from or 
import into the United States of any 
special nuclear material. 

8 70.42 Transfer of special nuclear 
material, (a) No licensee shall transfer 
special nuclear material except as au­
thorized pursuant to this section. 

(b) Any licensee may transfer special 
nuclear material: 

(1) To the Commission; 
(2) To a licensee whose license au­

thorizes him to receive such special nu­
clear material; 

(3) As otherwise authorized by the 
Commission in writing. 

8 70.43 licensee's responsibility for 
special nuclear material, (a) Any li­
censee who receives special nuclear 
material from the Commission shall be 
responsible and shall reimburse the Com­
mission for any loss, consumption or 
contamination of, or damage to, such 
special nuclear materal occurring from 
the time of delivery of such material to 
the licensee or to a carrier for delivery 
to the licensee and until such material 
has been returned to the Commission by 
delivery at the laboratory, plant or office 
designated for the return of the material 
in his license or other written instruction 
from the Commission. 

(b) The transfer of special nuclear 
material by a licensee to another licensee 
shall not relieve the transferor of re-
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RECORDS, REPORTS AND INSPECTIONS 

§70.51 Records. Each licensee 
keep records showing the receipt 
tory and transfer of special 
material. 

§ 70.52 .Reports of accidental criti-
cality or loss of special nuclear material. 
Each licensee shall promptly mport to 
the Commission any case of accidental 
criticality and any loss, other than 
normal operating loss, of special nuclear 
material. 
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§ 70.53 Material Status Report/s. 
licensee shall submit to the 
on Form AEC-578 reports 
special nuclear material 
the Commission pursuant to se 
of the Act and received 
possessed by the licensee or for 
licensee is financially reponsibl^. 
reports shall be made as of 
and June 30 of each year and 
filed with the Commission wlthir 
after the end of the period 
the report, except that any 
during the six months preceding 
had losses or burnup of less 
grams of special nuclear materia; 
not receive or transfer any 
clear material, or financial 
therefor, is required to file only 
nual report as of December 
Commission may permit a 
submit Material Status Reports 
times when good cause Is shown 

[Added] 
SOURCE: § 70.53 appears at 25 F.R. [1607, Feb. 

23,1960 

§ 70.54 Material Transfer Reports. 
Each licensee who transfers and each 
licensee who receives special nuclear ma­
terial shall submit to the Comm ission on 
Form AEC-388, in accordance urith the 
instructions set out therein, rep >rts con­
cerning each transfer of special nuclear 
material which has been distributed by 
the Commission pursuant to section 53 
of the Act. Such reports shall be trans­
mitted to the Commission promptly after 
the transfer takes place. 

SotrRCE: § 70.64 appears at 25 FIJI. 12731, 
Dec. 13, 1960. 
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spect special nuclear material 
premises and facilities wherein 
nuclear material is used, produced, 
stored. 
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possession, use or transfer of special 
nuclear material. 

§70.56 Tests. Each 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 wherein 
special nuclear material is utilized, pro­
duced or stored, (c) radiation detection 
and monitoring instruments, and (d) 
other equipment and devices used In 
connection with the production, util­
ization or storage of special nuclear 
material 

[Amended] 

CHANGE: §8 70.53 and 70.64 designated 
88 70.54 and 70.56 respectively at 26 F.R. 
1607, Feb. 25, 1980. Subsequently §§70.54 
and 70.55, redesignated 88 70.65 and 70.58 re­
spectively at 25 F.R. 12731, Dec. 13, 1960. 

MODIFICATION AND REVOCATION OF LICENSES 

8 70.61 Modification and revocation 
of licenses, (a) The terms and condi­
tions of all licenses shall be subject to 
amendment, revision, or modification by 
reason of amendments to t he Atomic 
Energy Act of 1954, or by reason of 
rules, regulations or orders issued in ac­
cordance with the act or any amend­
ments thereto; 

(b) Any license may be revoked, sus­
pended or modified 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 state­
ment 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 applica­
tion, or for failure to construct or operate 
a facility in accordance with the terms 
of the construction permit or license, the 
technical specifications in the applica­
tion, or for violation of, or failure to 
observe any of the terms and conditions 
of the act, or of any regulation of the 
Commission. 

(c) Upon revocation, suspension or 
modification of a license, the Commission 
may Immediately retake possession of all 
special nuclear material held by the 
licensee. In cases found by the Commis­
sion to be of extreme Importance to the 
national defense or security, or to the 
health and safety of the public, the 
Commission may recapture 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 public health, interest 
or safety requires otherwise, no license 
shall be modified, suspended or revoked 
unless, prior to the institution of pro­
ceedings therefor, facts or conduct 
which may warrant such action shall 
have been called to the attention of the 
licensee In writing and the licensee shall 
have been accorded opportunity to dem­
onstrate or achieve compliance with all 
lawful requirements. 

8 70.62 Suspension and operation fn 
war or national emergency. Whenever 

Congress declares that a state of war or 
national emergency exists, the commis­
sion, if It finds It necessary » the com­
mon defense and security, may, 

(a) Suspend any license it has issued. 
(b) Order the recapture of special 

nuclear material distributed. 
(c) Order the operation of iny licensed 

facility. 
(d) Order entry into any 

cllity In order to recapture 
clear material or to operate 
Just compensation shall be 
damages caused by recaptuije 
nuclear material or by open tion 
facility, pursuant to this section. 
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ENFORCEMENT 

8 70.71 Violations. An 
other court order may be obtained 
hibiting any violation of 
of the act or any regulation 
Issued thereunder. Any 
willfully violates any provision 
act or any regulation or 
thereunder may be guilty of 
upon conviction, may be 
fine or Imprisonment or 
vided by law. 
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Part 72 

TITLE LO - ATOMIC ENERGY 

Chapter 1 - ATOMIC ENERGY COMMISSION 

Regulation to Protect Against Radiation in the 
Shipment of Irradiated Fuel Elements 

NOTICE OF PROPOSED RULE MAKING 

STATEMENT OF CONSIDERATIONS 

The following proposed regulation is designed to assure that appropij-iat 

cautions are taken in connection with shipments of irradiated fuel element 

protect against accidental criticality, radiation exposure of individuals 

release of fission products. Requirements to protect against hazards in 

ment of unirradiated special nuclear material and other requirements re 

the shipment of special nuclear material are prescribed in other parts o 

Commission's regulations and in regulations of other agencies having juri 

over means of transportation. This proposed regulation would govern pers 

subject to licensing under Part 70 of the Commission's regulations (10 CF|R 
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levant 

The increased number of both domestic and foreign reactors, and the fact that 

a number of licensed reactors will soon be due for refuelings have created a 

need for criteria for irradiated fuel element cask design and shipping procedures 

which will be acceptable from a radiological and nuclear safety standpoin: The 

proposed regulation has been written to provide cask manufacturers, reactor 

licensees and other persons interested in the transportation of irradiated fuel 

elements with criteria to meet this need 

In March, 1960, the Commission issued for public comment a proposed regulation 

to establish general criteria for the design of shipping containers, and to 

establish shipping requirements to protect against accidental criticality and 

radiation exposure in the shipment of irradiated fuel elements Many comments and 

- 1 -



suggestions have been received in response to the notice of proposed rule making 

In addition, conferences were held with members of the industry concerned wl|th the 

shipment of irradiated fuel elements and with a Task Group of the American 

Standards Association working on this problem. The comments received and information 

developed in the conferences have been taken into consideration in preparation of 

the proposed regulation set forth below. In formulating this proposed regulation, 

the AEC also had the assistance of AEC prime contractors and the Interagency 

Committee on the Transportation of Radioactive Materials, which consists of 

representatives of the Interstate Commerce Commission, Bureau of Explosives 

Federal Aviation Agency, Coast Guard, Post Office Department and the AEC. 

In accordance with this proposed regulation, a license may be issued uider 

Part 30 and Part 70 to any person to carry out any of the three operations Lnvolved 

in the transportation of irradiated fuel elements: loading of the fuel elements 

into the cask, transportation of the loaded cask, and unloading of the fuel 

elements from the cask. The license may authorize these operations in connection 

with irradiated fuel elements used by the licensee or as a service to another 

licensee. Once approval of a cask design and procedures has been obtained, a 

licensee may make an unlimited number of shipments, using casks of the samel design, 

subject to the provisions of the Commission's regulations and to the conditions 

and limitations-of his license. 

The proposed regulation specifies the information which an applicant n.ust 

submit in an application for a license. This includes the applicant's evaluation 

of the adequacy of the cask to protect the public health and safety from hazards 

relating to criticality, heat transfer, radiation shielding, structural 

integrity, and control of contamination. 
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Il:e criteria in the proposed regui at lor. deal with i,he desigr: �". f t 

pi'_cedures fcr packaging and shipping of the irradiated fuel elements I 

of mounting casks on vehicles or vessels and operation of these vehicles 

are not covered in this regulation 

Pursuant to the exemption in Part 70, Section 70 12 (10 CFR Part 70) 

carriers and warehousemen are exempt from special nuclear material licens 

.'--�»!< k Hi 

tie 'iLfcthcds 

or vessels 

ing 

requirements, and hence from the requirements of 10 CFR Part 72s to the extent that 

they transport or store irradiated fuel elements in the regular course of carriage 

for another or storage incident thereto Whether a special nuclear material 

licensee transports irradiated fuel elements in his own vehicle or delivers them 

to a carrier for shipment, he must meet the packaging requirements outlined, 

The criteria specified in the proposed regulation involve complex technical 

considerations in such areas as criticality, heat transfer and structural 

integrity. In some areas, particularly structural integrity,, adequate technical. 

information is not available to provide completely satisfactory answers to many 

of the problems encountered- For example, reliable methods of predicting the 

extent of plastic deformation of some of the metals used in fabricating casks, a. 

well as the forces developed as a function of angle of impact, are not at present 

available. 

The proposed regulation is based on the assumption that there is reasonable 

assurance that a cask designed and constructed in accordance with the spec(ifi' 

cations in the regulation will withstand extreme conditions of transportation to 

which any shipment is likely to be exposed The extreme conditions assumed axe; 



1. A 15 foot free fall on a large flat unyielding surface with 

the cask so oriented that it lands on any side. A force of 60 

times the weight of the loaded cask applied for not less than 

16 milliseconds is considered equivalent to that condition. 

2. A puncture type of accident in which a force of 30 times 

the weight of the cask applied for not less than 16 milliseconds 

on a 6 inch diameter area of any side of the cask is followed 

by a fire, 

3. Exposure to a standard 1-hour fire. 

4. Submersion In water. 

The crash shield (if one is used) must retain and protect the cask under 

single impact of the magnitude assumed in Item (1) above. Subsequent impacts, 

such as from rolling down an embankment, are assumed to be of lesser magnitude. 

In either case, provision should be made to prevent the possibility of displacement 

of the lid. 

Some of the principal differences between the proposed regulation set forth 

below and the original proposed regulation published in March, 1960, are summarized 

in the following paragraphs: 

Section 72.3 - License Requirements. The proposed revision of Part 72 

applies only to shipments of fuel elements containing 2000 curies or more oi 

total radioactivity. The original proposed regulation would have been applicable 

to the shipment of any irradiated fuel element. 
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Sei.ii n ° '- x)e *• tuitions. ''ft n;s ions alreadv pr~vided in par' }0 

Pa, t 70 have not been restated, but are incorporated by reference. The di 

of "carrier" and "cask" have been revised, and definitions of "criticalit 

"decay heat", "neutron poison"3 and "primary coolant", added. 

■nd 

fintttms 

ten the 

safety 

?ct and, 

Section 72.21 - Contents of Applications. In support of an applicat 

applicant must submit his evaluation of the ability of the cask to provide 

from accidental criticality, heat transfers loss of radioactive material 

radiation shielding and structural integrity under conditions likely to be 

encountered in transport. 

Section 72.31 - Radiation Protection. This section is new and specifies 

general performance criteria to be met in packaging irradiated fuel elements, 

Section 72,32 - Structural Integrity. The original proposed regulation 

specified that a cask be able to withstand a 30 foot drop onto a solid obj; 

assuming that the cask fell on a cover edge9 that it contain the radioactive 

material and that the cask and cover remain intact* As a result ©f contnsen':s and 

further discussions with stress analysis experts, it has been determined that-

sufficient information is not available on plastic deformation of the various 

materials used in cask construction and the variation of the impact forces as a 

function of angle of impact under dynamic loading conditions to design a cask in 

such a way as to predict with confidence that it would meet the 30 foot drop test, 

It was also noted that the meaning of "a solid object" under such an impact was 

uncertain. The structural integrity requirements have been rewritten to specify 

forces, both static and dynamics which a cask must be able to withstand. Within 

certain limitations, a cask may now be designed with the available technical 

http://Sei.ii


information on stress analysis to demonstrate theoretically that the specified 

conditions have been met. The objective of the structural integrity requirements 

is to provide reasonable assurance that a cask will retain the fuel element!; in 

the event of a serious accident. The magnitude and duration of the impact Eorce 

of 60 times the weight of the cask and contents is based on a 15 foot free fall 

with a three (3) inch deformation and an assumption of uniform yield. The 

deformation of the cask must be limited in such a manner that external radiation 

levels will not exceed 1 rem per hour. A liquid or gaseous coolant would in all 

probability be lost in the event of a severe accident. However, the amount of 

the shipment is limited so that in case, of an accident causing loss of all liquid 

or gaseous coolant and failure of mechanical cooling devices, there would be only 

a limited release of radioactive material. 

Information based on actual drop tests of containers is highly desirable in 

formulating structural integrity requirements, and the AEC is proceeding to 

obtain such data. The results of such tests may provide a basis for furthejr 

revision of the proposed regulation. 

Use of mechanical cooling devices, and shipment under pressure up to 

50 pounds per square inch gauge, are permitted under this proposed 

These techniques provide additional carrying capacity as a result of impro\ 

heat transfer characteristics. 

Section 72.33 - Internal Structural Components, is new and specifies 

structural requirements for fuel element holders and neutron poisons which are 

purposely built into the cask. The object is to prevent mechanical damage to fuel 

elements and release of radioactive material into the cask coolant and to Assure 

regulation 

ed 
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of this 

r.hrit, if essential to the control of criticality, the geometry of fuel elements 

does not change and neutron poisons do not lose efficiency because of damage or 

change of position 

Section 72.34 - Exterior and Attachments, is new and specifies punctjure 

resistance of the external surface of the cask. This surface provides protection 

of the cask from penetration by flying objects or impalement of the cask on a 

protruding object such as a bridge girder or railroad rail. The strength 

surface adds to the assurance that the cask will remain intact in the event of an 

accident. Requirements have been added with respect to exposure to a standard 

1-hour fire to assure that the cask maintains its shielding efficiency, and with 

respect to the strength of hooks, handles, trunnions or other external 

appurtenances which might be used to handle a cask. It is also provided 

lifting device on the lid of the cask, which is intended only for lifting 

must be covered during transit in order to prevent its use for lifting th 

cask, 

1; be 

that a 

the lid, 

entire 

It is required that in the case of pressurized shipments, a cask must 

equipped with a pressure relief device in order to prevent the pressure 

exceeding 75% of the design pressure The cask vent or the pressure relief device 

must be equipped with appropriate filters to prevent the loss of particul 

radioactive material and, under certain conditions, the loss of radioiodiita: 

The cask must be provided with a flash arrester or appropriate measures 

taken to prevent an explosive mixture of gases from accumulating. 

from 

late 

sane Section 72.35 - ShieIding, The external radiation levels are the 

those originally published in the proposed rule. Requirements have been a 
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that the shielding be supported in the cask so that it cannot change position during 

normal transport and, in case of accident, will not cause an excessively hijih 

external radiation level. External pipes and attachments which might conta:.n radio­

activity during shipment must be shielded. 

A new Section 72.36 - Materials and Methods of Cask Construction, spec 

performance requirements for materials and techniques used in construction 

cask. 

fies 

f the 

In Section 72.37 - Standards for Control of Criticality, an alternative 

criterion has been added which provides that the effective neutron multiplication 

constant (k �) shall not exceed 0.9 under specified conditions. 

Neutron interaction between casks or shipments of special nuclear material 

must be taken into consideration in the design of the cask and in establishing the 

limits for the contents. The shipper will know the contents of other casks or 

the kind and amount of material at the point of origin of the shipment or wtiich he 

will place on the same vehicle with any particular cask and, he can therefore 

evaluate possible interaction with that material. However, there may be ottier 

shipments at points of trans-shipment or on the same vehicle and shipments on other 

vehicles, the contents of which he cannot be expected to know. For other shipments 

at intermediate points or on the same vehicle, the applicant must consider 

possible effects of interaction with his shipment and in some cases take positive 

action to control the interaction between shipments or to insure that other 

shipments are maintained at a safe distance. Because of the factors of safety 

inherent in the assumptions on which the safety of a shipment of irradiated fuel 

elements is based in this regulation, the contribution due to neutron interaction 

between a shipment made under this regulation on one vehicle and any shipment of 
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jecial nuclear material on a separata vehicle is considered to be insignificant 

and need not be further evaluated by the applicant. 

Section 72,38 - Heat Removal, has been completely revised. The original 

proposed regulation required that the fuel elements should not reach a temperature 

greater than 180°F below the melting point in the event of loss of coolant. This 

original requirement did not adequately protect against the loss of fission 

products resulting from rupture of some types of fuel elements at temperatures 

below the melting points of the elements, nor did it provide appropriate criteria 

for ceramic»type fuel elements. The present proposed regulation meets th?se 

deficiencies. 

The present requirements specify maximum temperatures which any fuel element 

may reach during normal and emergency shipping conditions in terms of the 

failure temperatures of the type of fuel element. The failure temperature may 

be determined by actual operating experience in a reactor or may be calculated 

from reliable experimental data. The intent of the requirements is to provide 

reasonable assurance that during normal transport, fission products are not 

released from the fuel elements into the cask in excessive quantities and that 

under emergency conditions which may cause loss of gaseous or liquid cook.nj; and 

failure of mechanical cooling devices, the release of fission products as a 

result of elevated temperatures will be limited to specified quantities. In 

no case may the fuel elements reach a temperature as high as the melting point 

of the fuel or cladding. 

To determine the maximum temperature cf any fuel element in the fuel 

holder, the temperature gradient across the fuel element holder must be 

e lement 

established by calculation or experiment for both normal and emergency shipping 
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conditions. Wherever possible, a mockup of this arrangement should be used 

justify the assumptions made in any design. 

to 

place. 

When the amount of decay heat generated in the fuel elements and the transfer 

of heat to the surface of the fuel element holder has been established, the 

transfer of heat to the inner cask wall and subsequent transfer and dissipation 

of that heat by the cask must be established. To verify the assumptions made in 

the design of the cask in regard to bonding of various components and the huat 

dissipating properties of the external surface of the cask, operating 

characteristics of the cask as they relate to the original design must be established 

prior to initial use of the cask. Wherever possible, it is preferable to vsrify 

the effectiveness of the over-all cask design with fuel element loading in 

Under Section 72.44, the calculated heat transfer characteristics of each cjask 

must be verified by experiment or by a thorough check of the initial loading of 

the cask, both as to internal and external temperatures. After the temperature 

gradients across the cask are established, the internal temperature can usually 

be determined indirectly, under normal circumstances, by measuring the temperature 

of the outer wall. In addition, where it is possible during the initial loading 

of the cask to carry out such an experiment without serious risk, it is desirable 

to simulate emergency conditions by draining the primary coolant, if it is a 

liquid, and determining both internal and external temperatures of the cask. The 

temperature of any surface of the cask which may be in contact with any part of a 

vehicle in land transport must not exceed 350°F. This temperature, which is well 

below the self-ignition point for wood shavings, will prevent charring of vood 

structures of vehicles. 
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Ihe original proposed regulation required that casks operate at atmospheric 

inch gauge 

inch 

pressure. The present proposed regulation allows pressurization of casks to a 

maximum of 50 pounds per square inch gauge or 50% of the design pressure, 

whichever is lower. Each cask must be designed for 20 pounds per square 

pressure and tested for leaktightness at no less than 5 pounds per square 

gauge pressure. As a result of this leaktightness gases released from cakks 

should be released only through the filter required in the vent or pressure relief 

device. Shipping the cask under pressure with a pressure relief device will help 

prevent loss of the coolant should the cask be overturned and will also help in 

the retention of fission gases which may be released into the cask during transport, 

The advantages of pressurized casks include the ability to increase substantially 

the number of fuel elements which may be shipped in one cask because of the 

increased heat transfer efficiency of the cask at a slight pressure and somewhat 

elevated temperatures. The disadvantage of a pressurized cask is that, in the 

event of loss of pressure, some of the coolant may be lost from the cask ly 

ejection and by evaporation if the cask reaches a temperature greater than the 

boiling point of the coolant. However, experience indicates that pressure systems 

can be fabricated with a high degree of reliability. Under the criteria specified 

in the proposed regulation, even if the cask loses all of its coolant the heat 

transfer characteristics must be such that there will not be a substantial 

release of fission products, 

Other new Sections, 72,41 through 72.46, deal with the canning of ruptured 

fuel elements and specify tests to be carried out on each new cask, prior :o each 

shipment, and in case of accident, 
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The labeling requirement in the original proposed regulation has been Eliminated 

in view of the existing requirements for marking and labeling of the Interstate 

Commerce Commission. 

Notice is hereby given that adoption of the following rule is contemplated. 

All interested persons who desire to submit written comments and suggestion^ for 

consideration In connection with the proposed rules should send them in triplicate 

to the Secretary, U. S. Atomic Energy Commission, Washington 25, D. C. withjln 

90 days after publication of this notice in the Federal Register. Pending 

adoption of the proposed regulation as an effective regulation the Commission 

will apply the criteria in the proposed rule in its review of applications |for 

license to transport solid irradiated fuel elements. 
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AUTHORITY 

Sections 72.1 - 72.71 issued under Sections 53 and 161; 68 Stat. 
930 and 948, as amended; 42 U. S. C. 2073 and 2201. 

GENERAL PROVISIONS 

72.1 Purpose. Part 72 establishes procedures and criteria for 

obtaining Atomic Energy Commission approval of cask design^ and 

procedures for the shipping of irradiated solid nuclear 

reactor fuels and certain requirements for such shipments. 

The criteria include safeguards against accidental conditions 

of criticallty, overheating of the cask, meltdown of fuel 

elements, release of fission products or special nuclear 

material, and excessive exposure of individuals to radiation. 

Requirements to protect against hazards in the shipment of 

unirradiated special nuclear materials are prescribed by other 

parts of this chapter. Special nuclear material shipments pre 

also subject to the regulations of other agencies having 

jurisdiction over means of transportation. Accordingly, 

the requirements of this part are in addition to and not 

in substitution for other requirements. 

72.2 Scope. This part applies to all persons licensed pursuant 

to Part 7i of this chapter to receive, possess8 use or 

transfer special nuclear material in the form of solid 

irradiated fuel elements. Shipment of nuclear fuel in 

other than solid form is beyond the scope of this part. 

Shipment by air is not authorised by this part. 
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72.3 Requirements for Shipment of Irradiated Fuel Elements. No 

licensee shall receive, transport or deliver to a carrier 

for transportation any irradiated fuel element outside the 

confines of his plant or other authorized location if the 

total amount of radioactivity in a single cask, is in excess 

of 2000 curies, unless the cask and procedures used have 

been approved by the Commission. Approval will be granted 

by the issuance of a license or an amendment to a license 

under Part 30 and Part 70 of this chapter. 

72.4 Definitions. As used in this part 

(a) "Carrier" means a person who is exempted by Section 

70.12 from the regulations in Part 70 of this chapter; 

(b) "Cask" means a container in which irradiated fuel 

elements are transported. A cask may consist of an inner 

container or receptacle Immediately surrounding one or more 

fuel elements and an outer container which may include 

shielding, arrangements for cooling, and auxiliary equipment. 

An inner and outer container may constitute a single structural 

unit. An external structure may enclose or be attached to 

the cask for the purpose of absorbing mechanical shock, 

controlling access, or providing space for cooling; 

(c) "Commission" means the Atomic Energy Commission or its 

duly authorized representatives; 

(d) "Criticallty" means the state in which the effective 

neutron multiplication constant (kgff) of an array of 
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special nuclear material equals or exceeds unity, so that 

a nuclear chain reaction occurs; 

(e) "Decay Heat" means heat caused by radioactive decay; 

(f) "Neutron Poison" means a substance which effectively 

absorbs neutrons; 

(g) "Primary Coolant" means a gas, liquid or solid, or 

combination of them, in contact with one or more fuel 

elements or the interior of a cask and used to dissipate 

heat. 

Terms defined in Part 30 and Part 70 have the same 

meanings when used in this part. 

72.5 Communications. All communications concerning the 

regulations in this part, and applications filed under 

them, should be addressed to the Atomic Energy 

Commission, Washington 25, D. C., Attention: Director, 

Division of Licensing and Regulation. 

72.6 Interpretations. Except as specifically authorized by 

the Commission in writing, no interpretation of the 

meaning of the regulations in this part by any officer 

or employee of the Commission other than a written 

interpretation by the General Counsel will be recognized 

to be binding upon the Commission. 

72.7 Specific Exemptions. The Commission may, upon application 

of any interested person, or upon its own initiative, 

grant such exemptions from the requirements of the 
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regulations in this part as it determines are authorized 

by law and will not endanger life or property or the 

common defense and security and are otherwise in the 

public interest. 

72.8 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 

necessary to protect health or to minimize danger to 

life or property. 

72*9 Casks Now In Use. Any cask which has been approved by 

the Commission for transportation of irradiated fuel 

elements prior to the effective date of this part may be 

used for that purpose until the Commission shall have 

acted upon an application for a license authorizing its 

use pursuant to this part; provided that (a) an application 

is submitted to the Commission within 90 days of the 

effective date of this part, and (b) each shipment is 

made in compliance with all of the provisions of this 

part except Sections 72.31 to 72.36 inclusive and in 

substantial compliance with the provisions of Sections 

72.37 and 72.38. 

LICENSE APPLICATIONS 

72.21 Contents of Applications. An application for a license 

or for amendment of a license to receive, possess, use or 
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transfer special nuclear material under the authority 

of Part 70 of this chapter, may request approval of one 

or more proposed methods of transporting irradiated fuel 

elements. The application shall be organized and 

presented in accordance with the requirements of this 

section and shall include: 

(a) The applicant's evaluation of the adequacy of the 

cask and procedures to protect the public health and safety 

against ionizing radiation and the release of radioactive 

subs tances, includlng% 

(1) Structural integrity of the cask, including 

an analysis of the design in accordance with the 

applicable provisions of Sections 72.32, 72.33 

and 72.34; 

(2) Resistance of the cask to fire, including 

an analysis in accordance with the provisions of 

Section 72.31 and paragraph 72.34(b); 

(3) Shielding against ionizing radiation, including 

an analysis in accordance with the provisions of 

Section 72.35; 

(4) Prevention of the occurrence of criticallty, 

taking into account the possibility of accidents 

including flood, fire and change of configuration, 

in accordance with the provisions of Section 72.37; 
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(5) Removal of decay heat, in accordance with the 

provisions of Section 72.38; 

(6) Adequacy of available equipment and facilities 

to handle the cask at all planned loading, transfer 

and unloading sites. 

(b) Supporting information as to the design and 

construction of the cask, including: 

(1) Information and engineering drawings describing 

the cask, a description of the fuel elements proposed 

to be transported in it, with experimental information, 

calculations and references to published information; 

(2) Testing program to confirm the structural 

integrity of the cask and its leaktightness, and 

test results; 

(3) Characteristics of fuel element holders, coolant, 

valves, sampling ports, handling devices, and other 

features of the cask; 

(4) Shielding against the transmission of radiation 

from the cask, including the composition, structure, 

means of attachment, and other characteristics, with 

experimental information, calculations and references 

to published information; 

(5) Devices designed to protect against accidental 

conditions of criticallty during all loading, transport 

and unloading of the fuel elements and the cask; 
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(6) Structural, mechanical and other means of 

transfer, dissipation and removal of decay heat, 

with experimental information, calculations and 

reference to published information. 

(c) Supporting information as to proposed handling and 

shipping procedures, including? 

(1) Type, maximum number, physical state, chemical 

composition, irradiation history and dseay history 

of fuel elements to be transported, and maximum 

radiation levels and maximum decay heat anticipated 

at any time during loading, transport and unloading; 

(2) Procedures for loading fuel elements into the 

cask and unloading fuel elements from the cask, 

stating gross weights, methods for control of 

criticallty, and methods of control of exposures 

of personnel to radiation, maximum anticipated 

coolant pressures in all portions of the cask cavity, 

and methods of measuring and relieving coolant 

pressures; 

(3) Mode of transport, general route, Including 

destination and any transfer points, anticipated 

solar heat load, maximum predicted temperature of 

the fuel elements and the exterior surface of the 

cask during transport, and methods of handling the cask, 

including any special handling and emergeacy precautions; 
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(4) In the event that any ruptured or damaged fuel 

element is to be shipped, a description and 

evaluation of the adequacy of the proposed method 

of interior containment, with supporting information 

as to methods of handling and special precautions; 

(5) Procedures for measuring: 

(1) temperatures of the internal and external 

surfaces of the cask; 

(11) levels of radioactivity of the coolant and 

of the external surfaces of the cask; 

(ill) radiation levels outside of the cask; 

(6) Procedures for testing the loaded cask for 

leaktightness; 

(7) Procedures for confirming the presence and 

effectiveness of neutron poisons. 

72.22 Elimination of Repetition. An application may Incorporate 

by clear and specific reference any information in previous 

applications, statements or reports filed with the Division 

of Licensing and Regulation of the Commission. 

PACKAGING 

General Packaging Requirements 

72.31 Radiation Protection 

(a) Any irradiated fuel elements to be transported shall 

be contained in a cask which is leaktight within the limits 

prescribed by paragraph 72.45(c), and is securely closed by 
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a positive fastening device which cannot be ©pemed 

unintentionally or by any predictable internal pressure. 

(b) The cask shall constitute a shield, or shall be 

enclosed in a shield, adequate to reduce external 

radiation levels within the limits prescribed by 

paragraph 72.35(a). 

(c) The cask and shield shall be adequate to prevent 

reduction of effectiveness of shielding which would 

permit radiation levels in excess of the limits pre­

scribed by paragraph 72.35(b) or loss of radioactive 

materials, as a result of the action of the standard one° 

hour fire (see Appendix A), water, and the application 

to the cask of the forces described in Sections' 72.32 and 

72.34; corrosion of the cask and attached devices by the 

contents; changes in temperature and pressure; eontaminati^a 

of the surfaces of the cask and shield; and explosive or 

other effects of gases which may be generated by radi@lytic|s 

chemical or other processes. 

(d) The construction of the cask, including internal fuel 

supporting structures and neutron poisons, shall be such 

that criticallty cannot be attained under the normal 

conditions of transport or the conditions described in 

paragraph 72.31(c). 

(e) The cask shall be so constructed that decay heat will 

not, under normal conditions, significantly impair its 
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effectiveness as a shield or container either through 

melting of the shielding or cracking of the cask, cause 

any internal fuel container to melt, or alter the form or 

nature of the fuel. 

Construction Details of the Cask 

72.32 Structural Integrity 

(a) The cask, regarde



72.33 

A force equal to 60 tilmes the weight of the loaded cmk 

and lasting not less than 16 milliseconds may be deemed equal 

to the impact force described in this paragraph. 

(c) The lid and the lid closing mechanism, including 

bolts, clamps and other positive fastening devices, 

shall be capable of withstanding a force in any direction 

of at least 60 times the weight of the lid and the contenti 

of the cask and, if the lid projects above the body of the 

cask, at least 15 times the weight of the loaded cask, 

without stress at any point exceeding the ultimate strength 

of the material. The duration of the applied force shall 

be assumed to be not less than 16 milliseconds. 

(d) The cask shall be capable of withstanding a design 

pressure equal to an internal gauge pressure of not less 

than 20 pounds per square inch or twice the operating 

pressure, whichever is greater, with stresses which do 

not exceed the yield strength of the material of which 

the cask is composed. 

Internal Structural Components 

(a) Fuel element holders shall be adequate to protect 

fuel elements from mechanical damage under normal 

conditions of transport, and to avoid criticallty when 

the cask is subjected to the forces described in Section 

72.32 if preservation of the geometry of the fuel elements 

is necessary for that purpose. 
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(b) Neutron poisons shall be so constructed and 

installed that application to the cask of the forces 

described in Section 72.32 will not result In loss of 

efficiency and so that built in neutron poisons will 

remain present and effective at all times. 

(c) Any internal container for one or more fuel 

elements shall be leaktight and shall be so constructed 

that the maximum stress in the material of the container 

will not exceed the yield strength under normal conditions 

of transport. 

72.34 Exterior and Attachments 

(a) Every exterior surface of the cask shall be capable 

of withstanding a force equal to 30 times the weight of 

the loaded cask, applied normal to that surface and 

over any circular area 6 inches in diameter, without 

exceeding the ultimate strength of the material of which 

the exterior surface is constructed. The duration of 

the applied force shall be assumed to be not less than 

16 milliseconds. An exterior surface of steel with a 

total thickness equal to or greater than that indicated 

below satisfies the requirements of this paragraph. 
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Loaded Cask Weight Thickness of Steel 
(in pounds) (in inches) 

5,000 to 20,000 3/8 
20,000 to 30,000 1/2 
30,000 to 40,000 5/8 
40,000 to 55,000 3/4 
55,000 to 70,000 7/8 
70,000 to 90,000 1 
90,000 to 120,000 1-1/8 
120,000 and above To be determined on 

specific application 

(b) Uranium or any substance having a melting point lower 

than 1000°F used as shielding shall be completely encased 

in welded mild steel or other material having a melting 

point higher than 1000°F, having all joints welded and 

having a minimum wall thickness of 1/8 inch for not more 

than 6 inches of shielding thickness or 1/4 inch for more 

than 6 inches of shielding thickness. If shielding material 

has a melting point lower than 1000°F, provision shall be 

made for assuring, by deformation of the container walls o^ 

controlled voids in the shell or similar means, that the 

welded shell will not rupture if the cask is exposed to a 

standard one-hour fire as defined in Appendix A to this 

part. The use of fusible plugs or discs or other types of 

vents in order to avoid rupture of the welded shell is 

prohibited if such use could result in loss of shielding 

to such an extent that the level of radiation could exceed 

1 roentgen per hour &t a distance of 1 meter from 

accessible surface of the cask. 
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(c) The cask shall be provided with adequate hooks, handles, 

trunnions, skids, base plate, or other devices which will 

permit adequate tie down and support during transport and 

facilitate normal handling. 

(d) Any device which is attached to the cask and which is 

designed or could be employed to tie the cask down during 

transport shall be sufficient to withstand a static force 

having a vertical component of 2 times the weight of the 

loaded cask and a horizontal component of 10 times the 

weight of the loaded cask without exceeding the yield 

strength of the materials in the device. 

(e) Any device which is attached to the cask and which is 

designed to lift the cask shall be capable of lifting 6 

times the weight of the loaded cask without exceeding the 

yield strength of the materials in the device. 

(f) Any device which is attached to the cask and which is 

designed to lift the lid shall be capable of lifting 6 

times the combined weights of the lid and contents of the 

cask without exceeding the yield strength of the materials 

in the device. If the device is attached to the lid during 

transport, it shall be securely covered during transport 

unless it complies with paragraph 72.34(e) above. 

(g) The cask shall be capable of withstanding vibration 

incident to shipment without impairing the integrity of 

the closure or of the cask itself. 
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(h) Means shall be provided for applying a seal so that 

the lid cannot be opened without destroying the seal. 

(1) Means shall be provided for measurement, either 

directly or indirectly, of the internal cask wall 

temperature at any time. 

(j) Valves, piping, expansion tanks and other external 

functional parts of the cask shall be protected from 

mechanical damage to be anticipated during normal 

handling and transport. Any such part projecting beyond 

the contour of the body of the cask or the lid shall be 

so constructed or protected that mechanical damage will 

not cause loss of shielding which would permit the level 

of radiation to exceed 1 roentgen per hour at any point 

one meter from the accessible surface of the cask. 

(k) Any valve, other than pressure relief devices, through 

which primary coolant could leak during transport to such 

an extent that the level of radiation could exceed 1 

roentgen per hour at a distance of one meter shall be 

protected by a sealed, gasketed or welded closure adequate 

to retain leakage and shielding sufficient to reduce 

radiation to that level. A means shall be provided for 

detecting and safely removing coolant which may leak 

through any such valve. 

(I) Any valve through which primary coolant can flow shall 

be provided with a lock, which shall be locked during transport. 
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(m) Any cask in which the operating pressure exceeds 

atmospheric pressure during transport shall be equipped 

with a pressure relief device which will prevent 

exceeding 75% of the design pressure prescribed by 

paragraph 72.32(d). 

(n) Each cask vent or pressure relief device shall be 

equipped with a filter capable of removing at least 

99.9% of particles greater than 0.3 micron in size, and 

of sufficient capacity for the maximum rate of discharge 

of the vent or device. The filter shall be protected 

against impairment of efficiency by mechanical shock or 

absorption of moisture. 

(o) When the total amount of iodine 131 which will be 

released from the fuel element under the conditions 

specified in paragraph 72.38(b) exceeds 10 curies or the 

amount of iodine 129 which will be released under those 

conditions exceeds 1 curie, the pressure relief 

system shall be equipped with an iodine gas removal 

device having a removal efficiency and retention capacity 

in the anticipated temperature range adequate to reduce the 

total iodine which may be released from the cask to those 

quantities. 

(p) In any case in which an explosive mixture of gases or 

of gas and vapor may accumulate within the cask, provision 

shall be made to prevent explosion by equipping the cask 
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with a flash arrester, pre-purging void spaces with inert 

gas, adding an appropriate catalytic re-combiner, or 

assuring that the maximum temperature of the fuel will 

remain under all circumstances, including loss of all 

liquid or gaseous coolant and with all mechanical cooling 

devices being inoperative, at least 200°F below the 

ignition temperature of the explosive mixture. 

(q) Means shall be provided, either by a sampling port 

or pipe connection or otherwise, for obtaining samples of 

gas or liquid coolant in the cask while the lid is in plac 

and the cask is in the vehicle or vessel. 

(r) Means shall be provided for safely equalizing the 

internal pressure of the cask with the pressure of the 

atmosphere. 

(s) The pressure relief system shall have sufficient 

capacity to avoid a pressure surge exceeding the design 

pressure of the cask in the event of steam generation 

resulting from the introduction of water after loss of 

gas or liquid coolant. 

(t) Pipe connections shall be provided capable of removing 

substantially all liquid from the interior of the cask 

while the lid is in place. 

(u) Any piping passing through lead shielding shall be so 

installed that damage will not result from settling or 

deformation of the lead during handling and transport. 
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(v) Provisions shall be made to prevent freezing in the 

cask or its attachments of any liquid normally present 

or resulting from condensation, unless freezing of the 

liquid will not impair the efficiency of the cask or 

damage the cask or its contents. 

72.35 Shielding 

(a) The external radiation level shall not exceed 200 

milliroentgena per hour at the accessible surface of 

the cask or of the external structure, if used, or 10 

milliroentgena per hour at a distance of 1 meter from 

the accessible surface of the cask or the external 

structure, except that when transport of a single cask 

has the exclusive use of a freight car or other vehicle 

the radiation level shall not exceed 200 milliroentgens 

per hour at the accessible surface of the cask or 10 

milliroengens per hour at a distance of 3 meters from 

such surface. 

(b) The shield shall be so constructed that in the 

event of the escape of all substances which are liquid 

at ordinary temperatures, and in the event of loss of all 

external shielding which is not an integral part of the 

cask, radiation levels will not exceed 1 roentgen per 

hour at a distance of 1 meter from the accessible surface 

of the cask. Shielding provided by any solid coolant may 

be taken into account in determining compliance with 
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this paragraph only if that coolant will remain in the 

cask in the event of any accident. 

(c) Shielding shall prevent beaming of radiation to the 

exterior of the cask, and shall be free of voids other 

than controlled voids designed to contain shielding in 

the event of melting. 

(d) Shielding shall be supported in the cask so that it 

cannot change position or configuration under normal 

conditions of transport. The inner shell of the cask 

shall be supported so that it will not be displaced if 

the shielding should melt. 

(e) Any pipes or other attachments which might contain 

radioactivity during shipment shall be shielded in 

accordance with paragraph (a) of this section, taking 

into account the possibility of flow of liquid primary 

coolant as a result of thermal expansion or the release 

of radioactive gas from fuel elements. 

72.36 Materials and Methods of Cask Construction 

(a) Materials of which the cask and any components or 

internal structures are constructed shall be such that 

there is no significant chemical, galvanic or other 

reaction between them or with fuel elements. 

(b) There shall be no pockets or crevices on the 

external surface of the cask which will not drain free, 

or which are not easily accessible for decontamination. 
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(c) All external and internal exposed surfaces of the 

cask shall be free of pits, cracks or porosity from which 

contamination is not readily removable. 

(d) All welding and brazing of the cask shall be performed 

in a workmanlike manner and free of significant defects, 

and shall provide a mechanical joint efficiency of not 

less than 85%. The melting point of any brazing material 

shall not be lower than 1000°F. 

(e) Any hole drilled In the body of the cask and extending 

into low melting point shielding material shall terminate 

within a boss pad welded to the shell of the cask body through 

which the hole penetrates, unless loss of shielding material 

through the hole cannot occur. 

Criticality and Heat Removal 

72.37 Standards for Control of Criticality 

(a) The transportation of irradiated fuel elements will be 

permitted only if either: 

(1) The number of fuel elements in a single cask does 

not exceed 75% of the number required to attain 

criticality under the conditions specified in 

paragraph (b) of this section, or 

(2) The effective neutron multiplication constant 

k8ff, does not exceed 0.9 under the same conditions. 

(b) In determining whether either of the conditions specified 

in paragraph (a) of this section exists, the following 

assumptions shall be made: 
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(1) Water is in and around the cask in such 

quantities and so distributed as to cause maximum 

reactivity. If more than trace quantities of 

beryllium, graphite or heavy water are present 

then further evaluation is required. 

(2) If reactivity decreases with irradiation, the 

fuel elements are unirradiated. If reactivity 

increases with irradiation, the fuel elements are 

irradiated to the condition of maximum reactivity. 

(3) Fuel elements are in the most reactive array, 

unless the proposed spacing will assure less than 

maximum reactivity and the fuel elements cannot be 

rearranged into a more reactive array. 

(4) Structural materials, including spacers, cask 

components, and neutron poisons intentionally 

built into cask components or fuel elements may be 

considered if their effectiveness as neutron poisons 

cannot be reduced by application to the cask of the 

forces described in Section 72.32, by melting of 

the fuel or neutron poison, or by other cause under 

normal conditions of transport or in the event of 

accident. 

(c) Each cask and each shipment, whether including one 

or more casks, shall be so constituted as to avoid 

criticality resulting from neutron interaction between 
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casks or other shipments of special nuclear material 

on the vehicle or at point of origin, trans-shipment or 

delivery. Bracing and dunnage shall be adequate to 

prevent relative movement of each cask under normal 

conditions of transport. 

72.38 Heat Removal 

(a) The cask shall be so constructed and loaded that 

under normal conditions of transport: 

(1) The temperature of any easily accessible 

surface of the cask or of any external structure 

will not at any time exceed 180°F. The temperature 

of any surface which may be in contact with dunnage 

or any part of the vehicle or vessel shall not 

exceed 350°F in land transport or 180°F in water 

transport. 

(2) Any coolant or cooling system meets the following 

conditions: 

(i) Primary gaseous or liquid coolant is not 

circulated outside of the shielding of the cask. 

(ii) Provision is made to prevent freezing of 

any liquid coolant under the most adverse 

weather conditions to be anticipated and with 

any proposed fuel loading. Any antifreeze is 

of a type which will not under such circumstances 

undergo chemical change which might impair the 

efficiency of the cooling system. 
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(ill) The temperature of any liquid primary 

coolant will remain at all times at least 2©°F 

below its boiling point at the anticipated 

operating pressure within the cask, under the 

conditions described in paragraph 72.38(b). 

(iv) Any primary coolant will not cause 

significant corrosion of the fuel element, 

fuel element cladding or any interior surface 

of the cask, or react with any components of 

fuel elements or cask with which it might 

come in contact. 

(v) The gauge pressure of the primary coolant 

will not exceed 50 pounds per square inch or 

50% of the design pressure, whichever is lower. 

(vi) Each cask equipped with a mechanical cooling 

device is equipped with a standby cooling 

device of similar characteristics which operates 

automatically in the event of failure of 

performance of the first device, unless failure 

of performance of the first device will result 

neither in a rise in temperature exceeding 100°F 

nor an increase of pressure beyond 75% of the 

design pressure. 
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(3) The maximum surface temperature of any fuel 

element will be no higher than the highest of the 

following: 

(1) 300°F; 

(ii) The maximum temperature which the type 

of fuel element has maintained during at 

least 30 days of irradiation in an operating 

reactor, without failure of any portion of 

the fuel element, as measured directly or 

calculated from experimental data; or, if 

the type of fuel element has not been 

irradiated for at least 30 days, then the 

average temperature which the type of fuel 

element has maintained during the maximum 

period of irradiation and not less than two 

days; 

(iii) 300°F below the failure temperature of 

the type of fuel element, with due consideration 

for the irradiation and decay history of the 

fuel elements to be shipped in the cask. 

(4) For the purposes of paragraph 72.38(a), failure 

temperature shall be considered to be the minimum 

temperature at which initially sound fuel elements 

of the character and amount being considered as the 

cask load will, within 48 hours, release to the 
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primary coolant 100 curies of beta°gamma radio­

activity or one curie of alpha radioactivity. In 

no case may failure temperature be taken as higher 

than the melting point of the fuel or cladding, 

whichever is lower. 

(b) The cask shall be so constructed and loaded that, in 

the event all liquid or gaseous coolant should be lost, 

and mechanical cooling devices have become inoperative, 

but solid coolants including granular solids remain in 

the cask, the maximum surface temperature of any fuel 

element will not exceed a temperature of 100°F above the 

temperature specified in subdivision 72.38(a)(3)(iii). 

Fuel element surface temperatures may exceed the melting 

point of the cask shielding material if melting of the 

shielding material will not occur. 

(c) Computation of the temperature within the cask shall 

In every case assume ambient air at 1©0°F without wind, 

with maximum solar heat load anticipated for the proposed 

route and conditions of shipments and, in the circumstances 

described in paragraph 72.38(b), loss of any sun shade or 

enclosure which would intercept solar radiation. 

SHIPPING PROCEDURES 

72.41 Ruptured Fuel Elements. Prior to the transport of any fuel 

element having any break or defect in its cladding, the 

licensee shall completely enclose the fuel element in an 
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internal container, unless the fuel element can be carried 

in the cask without significant reaction or contamination 

of the primary coolant in excess of 1/10 of the permissible 

limits prescribed in paragraph 72.45(d). 

72.42 Defective Casks. The licensee shall not transport or cause 

to be transported irradiated fuel elements in any cask 

which the licensee knows or has reason to believe is 

defective in any respect having a potentially significant 

adverse effect on the efficiency of the cask. 

Testin^^Ofcsks 

72.43 Requirements for Tests 

(a) No irradiated fuel elements shall be transported until 

the licensee has completed the tests described in Sections 

72.44 and 72.45 and has determined that the loaded cask 

complies with the provisions of this part and the 

conditions of the license. 

(b) Ho cask which has been Involved in any accident or 

in which significant corrosion is suspected shall be 

employed for the transportation of irradiated fuel 

elements until the licensee has tested the cask and 

determined that it complies with the provisions of this 

part. 

72.44 Preliminary Tests 

(a) Prior to the first use of any cask, the licensee shall 

experimentally verify the calculated heat transfer 

. 40 -



characteristics of the cask and any mechanical cooling 

device under normal conditions of transport. 

(b) Prior to the first use of any cask, the licensee shalL 

determine the effectiveness of the cask shielding and 

shall establish the absence of cracks, pinholes, 

uncontrolled voids or other defects. 

72.45 Routine and Periodic Tests 

(a) External Radiation Levels. Prior to each shipment of 

any cask, the licensee shall determine that the external 

radiation levels of the loaded cask comply with the 

provisions of paragraph 72.35(a). 

(b) External Contamination. Prior to each shipment of any 

cask, the licensee shall survey representative parts of 

the surface of the loaded cask for external contamination 

by wiping an area of approximately 100 square centimeters 

with clean absorbent paper, applying moderate finger 

pressure, and measuring contamination on the paper through 

standard counting techniques for beta-gamma and alpha 

activity. Surface contamination so measured shall exceed 

neither 4000 disintegrations per minute per 100 square 

centimeters of beta-gamma activity nor 500 disintegrations 

per minute per 100 square centimeters of alpha activity. 

(c) Pressure Test. Prior to each shipment, the licensee 

shall test the loaded cask with primary coolant in place 

for leaktightness using an internal pressure at least 
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50% higher than the maximum anticipated internal gauge 

pressure, and in any event not less than 5 pounds per 

square inch. 

(d) Activity of Coolant. If all or any part of the 

primary coolant is liquid or gas, the licensee shall 

take a representative sample of the coolant prior to 

each shipment. The sample shall not be taken until 

at least 4 hours after the fuel elements and the primary 

coolant have been placed In the cask. The licensee 

shall measure the activity of the sample and the 

following limits of activity shall not be exceeded: 

Liquid coolant: 10"5 curies of beta or gamma activity 

per milliliter 

1Q-7 curies of alpha activity per 
milliliter 

Gas coolant: 10*°7 curies of beta or gamma activity 
per milliliter 

10-10 euries of alpha activity per 
milliliter 

(e) Neutron Poisons. The licensee shall perform periodic 

tests to establish that any built in neutron poisons; are 

present and effective in accordance with the approved cask 

design. 

72.46 Temperature and Pressure 

(a) The licensee shall not transport or cause to be 

transported any cask containing irradiated fuel elements 

until the temperature of the cask and contents has reached 
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equilibrium or until it has been determined that 

equilibrium conditions will comply with Section 72.38. 

(b) Prior to shipment, the licensee shall determine that 

the internal pressure of the cask will not exceed 50 

pounds per square inch gauge or 50% of the design 

pressure, whichever is less, under normal conditions of 

transport. 

NOTIFICATION, RECORDS AND INSPECTION 

72.51 Notification of AEC. At least 20 days prior to the date 

each shipment is scheduled to be made, the licensee shall 

forward to the Director, Division of Licensing and 

Regulation, Washington 25, D. C., the following 

information concerning the intended shipment: 

(a) Date of the proposed shipment, the proposed route, 

mode of transport and destination. 

(b) Type of cask and AEC license number under which the 

shipment is authorized. 

(c) Description of the irradiated fuel to be carried, 

including the type of fuel element, irradiation history 

and cooling time, estimated «>*■»< mum fission product 

content and estimated maximum heat output. 

(d) Any special conditions of shipment, such as any 

ruptured or leaking fuel elements, with special 

precautions to be taken. 

- 43 -



72.52 Records. Each licensee shall keep the following records 

with respect to the irradiated fuel elements in the 

licensee's possession and shipments which the licensee 

has made: 

(a) Identification of each fuel element and the amount 

of special nuclear material contained in each fuel 

element prior to use in a reactor. 

(b) The Irradiation history of each element. 

(c) The time during which each element has cooled since 

its removal from the reactor. 

(d) Details of any abnormal condition of any fuel element. 

(e) Details of each shipment, including list of fuel 

elements, type and quantity of coolant, grosa weight, 

shipping date, mode and general route of transport. 

(f) Details and results of tests and observations made 

on each cask, including calculated and observed rates of 

heat generation and dissipation, coolant and cask 

temperatures and pressures, and radiation and contamination 

surveys. 

72.53 Inspection and Tests 

(a) Each licensee shall afford to the Commission at all 

reasonable times opportunity to inspect irradiated fuel 

elements, casks, and the premises and facilities wherein 

irradiated fuel elements or casks are used, produced, 

tested, stored, or transported. 
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(b) Each licensee shall make available to the Commission 

for inspection all records required by this part. 

(c) Each 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. 

ENFORCEMENT 

72.71 Violations. An injuction or other court order may be 

obtained prohibiting any violation of any provision of 

the Act or any regulation or order issued thereunder. 

Any person who wilfully violates any provision of the 

Act or 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. 
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APPENDIX A 

The "standard one-hour fire" mentioned in this part assumes 

exposure for one hour to a fire in which the following 

temperatures are reached at various times after the beginning 

of the fire: 

1000°F after 5 minutes; 

1300°F after 10 minutes; 
1550°F after 30 minutes; 
1700°F after 1 hour 

Note: The standard fire is described in specifications of the 

National Fire Protection Association (NFPA, No. 251) and 

the Aflsntatifcaa for Testing Materials (ASTH, Design E 

119-50). Details of methods for testing by means of the 

standard fire may be found in the cited references. 

Dated at Germantown, Maryland, this day of , 1961. 

For the Atomic Energy Commission. 

Secretary 
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CONFOiff-IED 
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SUBCONTRACT NO. 2070 

THIS AGREEMENT, made and entered into this second day of February, 1961, 
by and between UNION CARBIDE NUCLEAR COMPANY, DIVISION OF UNION CARBIDE 
CORPORATION, a corporation organized and existing under the laws of the 
State of New York, with an office located at Charlotte Hall, Oak Ridge, 
Tennessee, (hereinafter referred to as the "Company"), and CAREY SALT 
COMPANY, a corporation duly organized and existing under the laws of the 
State of Kansas, with an office located at Hutchinson, Kansas, (hereinafter 
referred to as the "Seller"). 

WHEREAS the Company has heretofore entered into Contract No. W-7405-eng-26 
(hereinafter referred to as the "Principal Contract"), with the United States 
of America (hereinafter referred to as the "Government"), as represented by 
the United States Atomic Energy Commission (hereinafter referred to as the 
"Commission"); and 

WHEREAS in furtherance of the Principal Contract, the Company desires to 
procure from the Seller, for and on behalf of the Government, certain mine 
space and services in connection with such mine space, for conducting 
experiments to determine the feasibility of disposing of reactor fuel 
and reprocessing wastes in rock salt. 

AND WHEREAS the Seller is willing to furnish the mine space and services 
upon the terms and conditions hereinafter set forth: 

NOW THEREFORE, the parties hereto mutually agree as follows: 

ARTICLE I - STATEMENT OF WORK 

A. 1 The Seller shall furnish required mine space in the Seller's mines 
near Hutchinson, Kansas and Lyons, Kansas necessary for the performance 
of Company's experiments in determining the feasibility of disposing of 
reactor fuel reprocessing wastes in rock salt. The mine space to be 
furnished will be at different locations throughout the mines but will 
not exceed 500,000 cubic feet of mine space in the mine near Hutchinsc>, 
Kansas and 500,000 cubic feet of mine space in the Seller's mine at 
Lyons, Kansas. The mine near Hutchinson is hereinafter referred to as 
the "Hutchirson Mine" and the mine at Lyons is hereinafter referred to 
as the "Lyons Mine". 

2 The terra "Mine Space" as used herein means space in the Seller's 
mines assigned to the Company for its exclusive use in conducting 
its experiments. 

The Company will from time to time during the term of this Agreement make 
requests in writing for the assignment of Mine Space required for conducting 
experiments and will set forth its space requirements in such requests. The 
Seller agrees to furnish the lequired Mine Space as and when requested by 
the Company, within the limitations set forth above, at. suitable locations 
for the performance of the experiments. 
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C. The Seller further agrees to furnish such materials, equipment, and &ervices 
necessary to permit ingress and egress to and from the Mine Space as may be 
necessary for the Company to obtain access to the Mine Space and for the 
transportation of personnel, materials, and equipment required by the Company 
in conducting its experiments. It is agreed and understood that if in the 
opinion of the Seller and the Company additional facilities or equipment is 
required to effect this transportation, not already installed in the mines, 
the Seller shall, with the approval of the Company, have such facilities 
installed and the reasonable cost of such additional facilities and equip­
ment required solely for the Company's benefit as approved by the Company 
will be for the account of the Company. The Seller shall not install any 
additional equipment or facilities for the account of the Company unless 
authorized in writing by the Company. Failure to agree upon such cost 
shall be a dispute as to a question of fact which shall be resolved 
pursuant to the paragraph entitled "Disputes". 

D. A lift and shaft have been installed by the Seller in both the Hutchinson 
Mine and the Lyons Mine. The Seller agrees to maintain the lift and shaft 
in each mine in operating condition and operate the lift during the term 
of this Agreement for the transportation of Company equipment, personnel, 
and materials to the interior of the mines during normal working hours. 
If the Seller operates the lift for the sole benefit of the Company during 
other than normal working hours, the Seller shall be paid its direct labor 
cost for such lift operations. 

E. It is understood and agreed that in conducting its experiments the Company 
shall not introduce any radioactive waste material into the Hutchinson Mine. 
It is further understood and agreed that tne Company shall have the right to 
use radioactive materials in conducting its experiments in the Lyons Mine. 
It is further understood and agreed that the Company shall have the right 
to introduce radioactive tracer material in the Hutchinson Mine subject to 
the approval of the Seller. 

F. The Seller agrees to maintain adequate ventilation in each of the mines at 
all times during the term of this Agreement when the Company is conducting 
its experiments therein. Seller further agree1- to maintain the mine shaft 
ana access corridors to the Mine Space being utilized by the Company in a 
3afe condition. 

ARTICLE II - TERM OF THIS AGREEMENT! 

A. The parties hereto hereby agree that the initial term of this Agreement will 
be for the period beginning March 1, 1961 and ending February 28, 1962, 
provided however, that the Company may at its option and under the terms 
and conditions as herein contained by written notice to the Seller prior 
to February 28, 1962, and prior to February 28, of each calendar year there­
after cause the term of this Agreement to be extended for additional periods 
of one (1) year each. 

B. The parties further agree that with respect to any additional one (1) year 
period of this Agreement, beginning on March 1, 1962 to any March 1, there­
after, the Company may terminate all or any part of this Agreement upon a 
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sixty (60) day notice in writing to the Seller setting forth the extent of 
the termination. 

C. The parties further agree that at any time after January 1, 1970, but not 
before, the Seller may terminate all or any part of this Agreement upon a 
sixty (60) day notice in writing to the Company setting forth the extent of 
the termination. 

D. Upon expiration of this Agreement or prior termination under Paragraph B. or 
C. above, the Seller agrees to allow the Company or the Commission to enter 
upon the Seller's premises in order that the Company and/or Commission may 
remove therefrom all equipment, materials, and supplies that belong to or 
are otherwise subject to the control of the Government; providing, that 
nothing herein shall prevent the Company or the Commission, with the consent 
of the Seller, from abandoning any property owned or controlled by the 
Government at such time as the Company withdraws from the Seller's premises. 

ARTICLE III - ACCESS TO MINE SPACE 

The Seller agrees that authorized Company and/or Commission personnel will be 
afforded access to the Mine Space at any time during the term of this Agreement. 

ARTICLE IV - CONSIDERATION /S/ l.'.'UT. ; ..'.'. 

a,35 - co 
The Seller shall be paid $-tr25G.-QG- per month for the duration of this Agreement, 
its direct labor cost for lift operation during other than normal working hours 
as provided in Article I Paragraph D. hereof, and such other costs under this 
Agreement as are approved by the Company, the total of which payments shall 
constitute full and complete consideration for the Seller's undertakings here­
under. In the event of the occurrence of a casualty or mishap which results in 
a termination of the Agreement as provided in Article VI hereof, the monthly 
payment to the Seller of $1,350.00 shall cease effective at the end of the 
month in which the casualty or mishap occurs. 

ARTICLE V - TERMS OF PAYMENT 

The Seller shall submit invoices after the end of each calendar month and payment 
against proper invoices shall be made within thirty (30) days after the receipt of 
such invoices. 

ARTICLE VI - CASUALTY OR MISHAP 

Seller shall be responsible for normal maintenance of the equipment in the said 
salt mines, inc. ing the lifts and shafts of the said salt mines. In the event 
of any casualty or mishap rendering either mine or any equipment therein, includ­
ing the lifts and shafts, unusable or only partially usable, Seller shall not be 
obliged to repair or replace the said equipment or the lifts or shafts. However, 
Company shall have the right to repair or replace or cause to be repaired or re­
placed the said equipment, lifts or shafts at the expense of the Company, or 
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Company may, in addition to any other right of termination herein contained, 
terminate in whole or in part this Agreement effective at the end of the 
month in which such casualty or mishap occurs. 

ARTICLE VII - SAFETY. HEALTH AND FIRE PROTECTION 

The Seller shall take all reasonable precautions in the performance of the work 
under this Agreement to protect the health and safety of employees and of members 
of the public and to minimize danger from all hazards to life and property, and 
shall comply with all health, safety, and fiie protection regulations and require­
ments (including reporting requirements) of the Company and the Commission. 

ARTICLE VIII - CESSATION OF MINE OPERATIONS 

If, for any reason Seller shall determine at any time to cease the operation 
of either or both of its Hutchinson or Lyons Mines, it shall have complied 
with all of its obligations hereunder by continuing to make available to 
Company the salt mine or mines and equipment therein, and Company may operate 
all of Seller's equipment to accomplish Company's operations and experiments 
hereunder. In that event the maintenance and operation of such equipment 
and facilities shall be for the account of the Company, and Company and 
Seller shall negotiate in good faith for an adjustment of the consideration 
to be paid to Seller under the terms of this Agreement. 

ARTICLE IX - EXAMINATION OF ACCOUNTS AND RECORDS 

The Company and the Commission shall have the right to examine any directly 
pertinent books, documents, papers, and records of the Seller for the purpose 
of verification of any direct lar ..r ortnr charges invoiced under the terms 
of this Agreement. 

ARTICLE X - TERMS AND CONDITIONS 

The provisions of "Terms and Conditions" design-it ed as File No. 2-53 (9-60) 
attached hereto are hereby made a part of this Agreement except that Articles 9, 
10, 16, and 17 are hereby deleted. 

ARTICLE XI - APPROVAL REQUIRED 

This Agreement shall have no fur.t i. ft lee t until approved i i w: *~ing by a 
duly authorized represent ative of 1 he Commission. 
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IN WITNESS WHEREOF, the parties hereto have executed this Agreement as of the 
day, month and year first above written. 

UNION CARBIDE NUCLEAR COMPANY 
DIVISION OF UNION CARBIDE CORPORATION 

u <^_i"> o 

CAREY SALT COMPANY 

By . - -•-

General Purchasing Agent 

Title 

APPROVED IN BEHALF OF THE UNITED 
STATES ATOMIC ENERGY COMMISSION 

By ^■"%^-^r. 
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ti. Tli*? term "■'- vtr- in i" IHO.II.V ih» I'tiiietl .State* *>r ^eri*~a and iacludeii the Com-
aiiasion s« Agent • f moi >u behalf <•' the C*ov*mmeut. ami 
<. ['he t**i*r *'' '"mpaoV -T'V > the firm, nctiuj: m^er Contract No. W-740-c»«eag',>6I 

2. OFPtCfALf NOT TO BENEFIT 

No merger ci .H* aeleeate io Congress or resideut commissioner shall be admitted to 
anv shire or p.«rt of this contract cor to any bewfit that mav arts*' therefrom, but this 
pr*.. VI-M ii >hali uit :>e consi-ued to c'en-I u> this contra.*.! .{ tpade witb a coiporatiou 
(or its ^eucial heQpfii. 

3. CONVICT LABOR 

In "~ottU'-^tiOB v.s*h the performance of .work under tlii*> contract, the .Seller agrees not 
t J tsroplyj any per* .a undergoing sentence of imprisonment at hard labor. 

4. NONDISCRIMINATION IN EMPLOYMENT 

a In conrectit-u with it** performance M work j^der this contract, the belief agrees 
in to dieenrrntiaie against am employee or api_ii'aii1 for employment becarts*: of ratf. 
reii»;io"v, "■•]-;, ,.r national -.ngiu. Tht aforesaid provision shoJi include, but not be 
limit*!'J to, the following: (Employment, ap(?tading, oerr.ot'on, or transfer; recruitment or 
r<*oruttirt<*M adver!t«ia('; tavoif or termination; r*t-ji* of tw Pr other forms of c-omptn-
Kt-ttcr ■>!.(! ".election Tor traiainp,, in< luding appre- •ioesmp. Th'1 Seller agrees io poat 

ir employees and applicants for employ-
pMvicea ti) lae l,om:ri9!*;'io -ieum* forth the provisi.itts ->f the 

toad'scrim matton artic'e. This provision shall n.i apply i* this coatract if foi standard 
--immercial *ui plies or raw material.-*. 
h. If the .Seller ha* not alreaa\ posted rjoUrei- (,Fon:; No. 28-S-~!01-I L entitled "Kqual 
Economic GpportanN"), th«* Seller snail request such notices from the Conpatv 
without delay, 

S ADMINISTRATION AND PAYMENT 

It is uaiersvond and agi^ci that this contract 'a en'ered into bv the Company for and 
. on behalf of tr»e Government; that the Company is authorized lo and will mak* payment 

^ereuatk"- from Uummeul funaw advanced and agrotti to be advanced to it bv the 
1 oaimtsauiti an^ not 'ti^ri i*i own aaset*., an i a rim in t *t i*r \hx? con tract in other respects 
'• r the r„-imi--''ion, mil-s<* Mher»i.« spe-nft-aj'}; provided for herein: that a.urtai."-
. can oti if th'*. rentre<-! mav he traLU^ferred from lue ( ~iipi»iy tc *bP Commissi it. '.* 'is 
.rvig&ee. '*-J"' in «*e »f n.i'.-h irannf^t and aoinv ic,<-t^oj i,i t',,1* Viler the Compaa* 
•^iidlfhAVc -at- 'i.rihcr res pf>a«bi hues hereunder: anu E.MI nothing uerriu shall preclude 
liability . ! 'he ivvcranieu' fr<r any payw.-nt proper!) Jue hereunder if for ao> re-asuu 
aui-h payneii'. is ant made b\ the Comi>an> [rum such Goverutn?jit funds 

her«^r»,r It, c«a<*picooJ!» plwces, availaMe f< 
me'it, •> itic<"- to he nrfividea b> the (lorn 

6. ASSIGNMENT 

NeHttei t^s* colitra-1, nor 
■ r traaaferrrc! by [he V-I1<" 
ol tin- Ct..t,^ny. 

7 secuff'rr 

iy intere*! herein nor < lai'ti thf-ieun'^'t, shall b*j *>^-.ign«.i 
■ anv partv • T pnrtK ■*, ctcept on the i.rior ^r'nen npnroval 

a. Svffer'r Duty to Sotoguard Restricted Data and Othor C'oasitiad Information. In the 
performance of the wotV 'I'.der lh:-s contract tht; Seller «ihall, in aci-ordaoc-; with the 
Commission's &ecarny is-^nlations atid requiren.cnta. be rv.sponsibie for salt*(tuardiug 
Rt-strirted Data andothn Classified matter and proteri't;(; Hgainst sab-jla^f, eHplonajt**. 
los> sad theft, the rlasBJified do'nnifui?, material*, equipment, processes, etc., u«* 
well a« such other material of high intrinsic ^r strategic v-»lue as mav be ia the S?l{i*r'*-
possession m ^onneclwn with pert-.nauce oi wurk under ihi«* coutr«tn. f-xt-ept as oiaer-
WIH* etpri*!««l) puvi 'ert in tha specif;nttionrt the feller .shall upon -impletion or 
ten'iiiiation of .tns contrart tmnsnit to t;te Comp^nv any cj.jnsified muttpr in the pns-
se^^ion of tW S«ller or any p«rt-on na^iei the >ell'T,s coutrn] rn conae^tion with per'ot-
man-^e of this contract. 

h. Regulation*, The Seller Pgrees to conto'i:. to all «-r>-u-it> r*>pi 1 ation» tnt 1 rrquirt-
ments ef the Commission. 
<-. Def'n/'fon of Restricted Data. The term "Bestrirled Data," us us«,i is this* article. 
.i'1-aas all dnta concerning (i) design, mannfarture, or utilization o* atomic weapons; 
"ij the prod'i'tion of special nuclear material; ir (iii) the us*- of special micle"t mat*-
-i:il in ihe production ol energy, bnt shall act iriclaHe -lata ■!*■< l^^^ifieH or reriu.\ed from 
♦ ii" UcstTH-led Data rau-Horv piisoant to Seeiion 142 cf ihe \t<>m'r f'.nerp- V*t of 1954. 

t- Secorfty C'eoroncs o' Pe*K>rmef. fixcept ss the l->niiTi-.->i.)n i u •« > .lulhrriirc, in av-
<>rinucp with !;.*■ Atnmir Energy A.ct cf 1954, .he Seller ^hall not pem.it any iudhi.hja! 

to have »coess to Re-*trictt»d Data unti' ihe designated ia-^stigating n^eiv \ Khali hav 
v. hdf. an mvpf-iigation and report to the ( ommi^^it1!! on ih* c'iaracter, t»^>r>cintions, ,iud 
lrvaltv of «uch indi\idnal and the Commission shall have .ietermJu>-d tl*a* pctnu'lin^ 
.luch person t-l have access tc Hestricted Data v*.il! not enridn?'.'r the "umacn fef-nHc 
i-.id se.nritv. \.s us-d in this yarau;raph. the tern "d^Hi^cdtc-i iuvei*tgating apct. .-v'' 
r. -Mas- tbe lait^.l States Civil Seivu-e Commipsieu or thr I > i;-'ral Hurt ..: of Inv—-■ 
iratiou, "vr lioth, as rt^teni.iueil pursuani t^ the provi^ioi't ^1 the A.t..rv'. . u, rjry *.■ i 
i'*"-t, \(A>-SS to clf.ssifi'-rl mfonnation >i:her thau Besiri--ie'J V->' -* »:ia»i u *i 1« yra-j • 
MHIP-JS the recipipnt possesses appropr'mie secttily clearance. 

f. Cn.nlnul Llainlity. It i* andTStood tha. disclosure of infomiatioa reUiinw to u.-
*vork or servicr"* ordered her^nnder to an* pe.-ion not *-nlitleri toreveiv* u. orl^ii'ir*- ' 
safeguard any Restricted Data or any Top Secret, Secret, or (>,.'t<i»otia! matter ta^t 
r-j\ come to the icllei or anv person under the Seller's control ia connection with work 
under this cot.tract, mav subject the Seller, hii. agents, employees, and sabcoutrai tor*. 
to criminal liability under the laws of the I nited States. (Sec the Atomic tnergy Act -1 
l'*.~4. Oft Stat. 91^ ^e «*l-o Lxe'-utive Order .'M04 of Febr-iarv 1, 1950, IS V. H. So:1-
f. St,acoMractM ttnei PvrcJiiaa Orders, r x cpt JS otherwise authorized in »n! T.^ by tht* 
Company, the Seller shall m^ftit pro\isn<:,s. similar to ihe foregoiaR m all SUJ. uoUf '<• 
ai>d purchase orders t nHer thin (ontrart. 

.H. DISPUTES 

a. fin ' .is o.tr •••vise pr 
oi fn< ? arisius iTii^r thi-5 '. i utrncr w*i ich 

'•1 :ti this c>ntM''i. aov -nspufe' ic*ruma a fju*-
?cr<*etrent sh;*-. 

rided by the ' 'i^'r.tctiuj iiiMcer ,.t Vw ("o.vpan'v ( oti»..». t V. ft-^iOuK-^ ■-*•: 
ihf ("ovpr"-"Hni who «itf.'' u-'l'sce hi*- ■!»*. i-iou to wriiinK »^^ r<*»i' * otheiwist furD!-i> 

a cop\ the«-'.*of. toK'MheT w,n, .^(.xvific :,.ilm«s of (HCI nnd a n>y. i' tut* Coin'iiission 
4'M.]It;s ' ftacedure iii i-.-ntr^ct "ipivni-*" U -le n! r'mier^l Sn-iUlmns, Title 1 
Cl.apttM i, Part ,1) tt> i ; • ■ .ow^aw -ind »h«' '•filer. The deriv*-' -f th« Ooutractn., 
Dffi'.f r siiiitl be tin*' ;ni i ' n» iusive anl--Ht, -\ iih;n thiit\ <<(iv* ■ :*\- -iate .-f **icett 
■* "U'!! copiew, the .•!•!%*' :iaii-> or oth'*-vM--p ftirntsh*- tc v- ■ti*«t.*tnp ',f*icer . 
-\fitit>n appeal »ldre^sr-n to 'be {„o'ttrois,*u-.». l'h« <iecisi«i. «■ ■ • • Mm-v -ti piall In-
(«jial nnrl r--[ic li;-*i w al .pss -' ■tC-nU'"'1 bv t. . .mrl of ' o ■• • - ■ -' T ;oh? 

'utjjiv ba., tiiitl), o J -J'-' -••»,.'p or tr d 'n s. ;..n-in'ial . > t.lcu<.e. •. ..u wiiii ■ 
rtp-VK-al proi.f-duift am:-.-? t»u.-. artUie. :U' Seller shall lie aff.a t- - -j-.Manjtv u 
h-'iT*. ' 'J 'o t-fFt.T *x;.l«--. c. support -J* |t« ,J(-j-„i, Pen- niji 'i*- • i-u-jii >* 

K'JINiS 

n. Ihi< 'DiHputrs" article doc* not ptec'n-i-* > onsideration of !»** ■;tirs:ior.^. n .on-
u*-t tiou »ith decisions provided lor in pur**.' nph a. shove; provided that nmhius in 
t'us contract shall be con»trueH at* maitirp fin-it the decision of anv ad'iini«tr»iive 
official, representative, or board on n questtou of law. 
i. in any dispute novered by this article, the procedures, print if.?s, a'i 1 la« appli-
cable Lo the resolution of disputes under contrails entered into bv the Commission 
ihall apply. 
d. The term "Contracting Officer" as used m this* jniri' meann the p.-rsou executing 
on behalf of the Govenwneat the Ccinpanv's contracl hereinbefore referreu to nud in-
cludes his. successors or any dulv authori/^ri teuresettativf of such person, 

9. P-tfFUT'j 
a. It it understood and agreed that whenever the Commission, the Co a pony, or j 
teller determines that au inveo'ion or discovpn has be ti made or conceived i^ribe 
roars*- of, in connection with, or under the t«ritfl of this >:c*nti"ar.i, "viler sh^Tfurninh 
the f"i?t.ipany with complet? infon.taiion thereon .'ud shall render sm h jrfsistancre as 
is f^ue-ited in the co'ir^e id the in^ esii^atir:, of such invention ^^liarovprv; and 
tht- Comtnission snail havo the sole ;>ower to d?teimin< *tietheyw Uut an! wher- a 
pat tut application **h«U l»e filed. :m-l to determine th? dispoamou of in" title U, and 
the rights undw any aoplicatioa -t patent that -nay r-su^*Tlt ir> furth* i n:i ierstood 
an<: apree*1 that the judtfiuent of th*- (,o;nmi»sion on arfrr> matters shall h** accepted 
as f.nat, und Seller lor rtiuself aud his employ9*» agrees that the- inventor or iu-
ventors will oxecute .ill doraments and do all U*VU(T& necessary ot prop*r to earn out 
the jadgment ot th* Comnussion. 

b. Seller further Acre & that no claim a^ctai"is for pecuniary award ,-« compensation 
imder *h<* prov'sioua of tht Ato^icj^nT^y vis of 1946 and 1954 shall be asserted 
by Heller or his R-nployecs wit^»*teR(. ■. t to .my inventions or discoveries made or 
conceiver! in the course of, Jn connection with. •>' under the term^ sf this contract. 

r\i.'-pt as otber.v.Fte^Cthorired ir, writiin* b> tin 
patent agif-emenis w^effectuate the puxposcr- <t 
from ill per<*onsv^uo perform any jian of th" wori* 
auJ umnuel iftfc'or persouuei who will uot have *i 

l.xcap as otherwise anthorW.ed in writii^K bv 
In all ^ub-Bubconlra-ts provisions tnak-Uf, '1. 

^contractor and its emplcvees, 

mmissiou th" Scl.or will nbtam 
1'iragrapit «. KUC b. of tfi^ article 

A uxid-.r this c-»nfact except clerical 
■AT- tu tecnnirja! data. 

Co i*sioL, tb" Seller will 
appli* abb* »o tht sub-

K. fiATFNT imFUMIY 
■\. lhc Seller a^'-c^ to in*i-"i:i!K the (it»^j..anv -a<\ 'he (,-ivernn«''il, their^^Ticers, 
Htj^m*.. vervaats aid .-t'tpiovr***- aaa.jst liability --f -\u\ kind fim UjiiirtjcoMi* and 
f \pen«ie?, incurr»d) for tiie ja* of anv invention or discovery anA^irf^the inhingvuiffnt 
c! anv l.ett'ii** Patent 'not irj'ludi-ie liabilttv, arising purs^rfPto Section IHii. Title 
15. H9J2) \. 5. Code, prior tc- tfce issuance of I ettepie'r^tent) occurrin? in the per-
formance *>f thtA c< ntract cr arismf; bv >- iSOi^n^T." 'is^ of lispn«sal t". of fir the 
a.-( turn! of *h» f'i'!ipau> and/or 'be l..(. tjfB*wT. iu,("s r.ian.it -.-rured ■ ' - -pplit 
und«r this contrv:. 

■ ime will either 
to ufl*- -iuch atti»^*^ff( mate 
Government JMB^T ^ifct. rr*pl 
or matjyw*tT7 »r *tik.>'.ify it so 

furTjr.asr- pin •' if paid. 

i I. EXAMINATION OF RECORDS 

■ , '■*'• —r wtUiiti -i tt-jsona.i'" 
it »U"r's fvt*i,-<p tiu- ru-hl 

s e*pen*e and as In*- (*on>pauy <n 
aierin! *v:th uot)-;r.f'inK-v^ articl" 

ting, cr 'o-iiivr ti and re'nu-i 

-.. ]h. vllrr ■"".■- Lhll th*- {.ntpiioUet t>t aria 
• presentatives Mball ha\ <. au e 
iiik**, docij'i'*Mits, papers and i 
i 'iiiis ci>ntr:ict for H ner iod of tl 

1 -I :h. HUM-
rifiiit ti* fXi-mme an> 
• iler i- -. .dv mn trans-
final (vtMniMlt uud»?i 

anv trpusarticn ntuie 
• ['ri" tin 

:>. \o!h:tm in 'his 
V- ■ otiulinp nflicf >A 

\2. PtTPOWTfNG OF ROYALTIES 

"ilv*»-i anj royahv pavm^nts or if th' .'-(.II.II oi an\ rovaltv pavnents 
price nf this 'ontraii, th>" Seller Uitrrees to -epnrt in vvi'ing to thf 

*:ns cjiitr-i.-i i;id |)rior to it< completion or final 
t-3 or oilier hceu-o -iayiwent> paid or 'o be pai'. b> 
. i'.h the pcrfor-!.'\ce of thir* contra, i together with 
in «ii ;';-. -ttu ii ;iav iiients arc iti-idf HH>I eitlier th-

■ - refl^. ted 
Company durmp l:n" perfor*ti,<n( < ■■ 
senlement iljf; amount <ti auj rt,ija»t 
' directly to ciders in cooncct.oi; 
:he iiainr* an'! addrc^st-s .<f ii'cu.-tor t 
patent natiibers involved ut s i--n otb'-i 
putenth or other lias;-, m wi.ich th' (■, 

-iMssion of anv individual payment or '-
frwr.i cootesttng 'he euiur eabilitv va 
whu "i Hm-\) r-»ya'tv iw puid <# sm 1. o-iy 

idcui'..:ioi, J^ .vill juifptrit c'ctit if i u ion ot the 
■ iltic^ ir- in u- pui.l. I'll:- approval of the Com-
a!ly shall i.ot **sttu :He f'.-jv.-jL.Tu, til at an) lira* 
idity ur scoi'P of, or tit!* to. a.iy rment imd»-r 
K-W i.- -raU 

i '-omnu it-ion, 
; or bona hi*" 

•; CONVENANT AGAINST CONTINGENT FEES 

1 '. Vl:»t warrants?, that n • person or -ii-U.iu ■■(.■MU \ iif^ Sci-ii - rupluye 
-••' .1 -x -ecur* thi^ i>niiir«--t lipor' HU anterv:,cnt ^ under st itiH inp foi 
--.'•ti'^nc. hr ikerne.'. «• ( ontirtpei,; foe. f*r>*ptiup bona fi'l* <"i-o!nv 
>• Ji >'•'■ tf-ht- ! oT[Mi,ercial or scliutt a^f-m !•■- .i.a in'tai*iej bv the Scilc* tor Hit* parpo*- of 
• iTiaj; l»i .ine^s. f'c l.-.e.c.1. ot vioLdt.ott oi iiii.-* w.irratjrv tho Company, *itn ihf 

ti, , i 'ival of tnf Comimsbiou. sua 11 havi- the richt to annul thn. ■ utrar.t v* itbom 
t- ni*. >r in it-' ii^cr<-ii -.i u> dedm t Iron he cciiin* 11 pric* or "onrtiderat.ou, i.r other-

>* tse receiver th'' fu'l an.t ..f! of *»yt h eoinmission. p^""'.-*nta^e, •/'>.erspf, i^ m.tinpent fee. 

14. EIGHT-HOUR LAW OF 1912 - OVERTIME COMPENSATION 

'his ■ 

I';lii 
' -If i .s. tode 
t HIS ■. .odi-

id!..v. 

rlmdr do 

if- •? a . narac-tc --;>f*v i<K*d ;u the i..ttht-11'ur I a * 
!'2K>?i"0 nud is nc<* ..vi*r.;d bv u,»- Wnhh-Uea lev 
'*>4.V, « snhj-c*. to the rollo-.viroi pr-j-iitonrt atid 
..[ IWj^, .,*- .. JI-MIK 1, an'1 l.» all other prov.s.ons 

n th.-

l>" 

:.i "H«ii,.r cvr anv --ub^.-nt 
«', shail >c require-; or per 
dav upon <uch wnrk, t*x ■*[ 
'.ib.jT'*r or me .ban" in -i 

ies of even sud. laborer a 
iu*- subt u'i'fat tor engaged in thf p^rtorn1 " 
j. « l>t*-*i'' day rule of eight hours aer dm.-
■rtv i- permit'ed only upon 'he o-.mditiwri 
sHa'l be co;;, »-osate l i,K alt hoins «nflied i 
- m<« thaii .'«.■ and one-h?ii ti-nrrs the fiisi--
i-.l!-ii'"mril' ■ .! thl*» Hitirlc, -i \« i.,i '.- . ..( ' 
'.ihi.'^r *r ».--bani< for ^-v^,v t-.',]*.., h>- ' n-
pc-rmit'.e^ to labor more t*i tti '•'., ht 1\.,iir- up* 

Jht 

work f o-itcmjilated bv this :ontra<-t, 
f >r >-nutrat rinp fot nny part of >«id 
ft :o wt-rk r.ioie tlnn f-i^.t hour in 
i-'n.the conditim (hat conipensi tion 
ord.^Ticc with the provisions of this 
■'teehauie emploveH bv tin* Seller or 

■ ii :his .-oiilt-itt shal' b<- lompuled 
jd -^ irit in i"o'8» of ei^ht hours per 
il "v*,-v su n laborer and m"«dianic 
f\i. PUS of eiph'. r-ours uer dav at not 
it. M pav . 1- or each violation of th<* 
. dollar- :hsH :.e mv•"*«**! I-J» ed.th 
\*hj..h surh *-*t;j-toyee «•% '"quire: or 

■ 1**; ami V. pMfl'i"* t'as it-.^cse-' 
floU be hit f.-»r th-
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wind /oi th^ 
(■b the right to furnish 

of the worl under 

shed h\ the { ompany shall remain in 
in thi*» article. r xcept at* otherwise 
iiilr to a]l purchased materials, eouip-
of evon km*1 anH descript on, the cnst 

OVERNMEMT PROPERTY 

a Fvmt thing o* Governmont Property 
ii'iy (to'-ernineiil pr fwn. of servic-t*. i*-
tJus <nU«tCi 
1 Tttle r© Property, fille to all propert' 
Mie CovornrwM except as otberwiHe pruv 
approved b\ the ( ompdnv and the ( -» mi^flinr 
went, suj>piies, an f tarifpblf* personal propert' 
<f wjiifti is allowable a*» a direct Hem of » owl under this r_cnrrnrt, shall pass dm ctlr 
from the oWIer thereof to the Covemment fit It- to rfbcr properrv, the cost of wriuh 
i* allovtble under th * ontraet shall pas^ to wd veM n the Governnent upon (I) 
lssiictm e for u**e if nm h property m the ret for nunc** c-f tftih * ontraet, or (2) come ence-
roent or processing CJT use of vm h proptrti m ptrforvan e of this contract, or (31 oav-
mei t io the Seller of the cnM if creed, wl it *iever first M urs Ptopfrtv furnished by 
ue ( ompaiiv and porches* J property or propertv fnr* nhed bv the Neller, 'itie to which 
vest*, in the ( * vermiif nt under tfii*» p< fnpr ijih. ar< i.ere nafter n furred Io as l.ovprn-
iie'it pri>pertv I it'« t Co\t*rtin« n' proof it * ahal! iot be affect *d bv ihe int. orporation 
*t tht property tine or the dilat hmei.1 ol it to an> irop**rtv not "v*t»f<< »v the Go ero 
TI i-nt, aor t»hall such Governir»iil pro,*-" *>• vr any part tuereof, be nt become a fixture 
T lose lid ideniny a*- pr'-ona h \ by reasor of uffmation to tiny realtv 

i Uonttft cation, To UK i Uent tUrc^ted bv the Company, the S* liar shall identify 
(>o*.i-nimcjit property i uouug into the ssller'b p*.*-.se--siou or ustody by marking or 
*»egrtj(ali«n in fau^h a HSV ;*.«( isfactors to fht C oinpanv, an shall indicate its owner 
•*hip In t ,e Government. 
d Disposition, lee- Seller shall make siKJh dispontti'in of Government property which 
btt*. route into th** poa^ssmn or lUModv of (he Se'Mr under tbi» contract as the CQ*»-
pan , with the approval ol tht ( ommisaiort, shall direct, ft hen autno i/fd in writing 
by tijt Conipa/i) during the progress of the *■ ork or uj_oii completion oi i-'mimatt'wi of 
this contract, the Seller wwy. upon -*uch hrms uno v.ondmonci as the Conimission may 
approve, s»*U or exchange such property, or acquire su< h property at a price agreed 
upon by the Company, with the approval >f the C >mnis-4ion, and the Seller as the fair 
vaJue tfa< reof. Hie amuum received by the St Her at- the result of any disposition, or 
the aaioum of the agreed fair value of any sut h pr iprrty acquired by th Seller, shall 
d<_ applied in reduction of (oots allowable under flue or tract, or shal be otherwise 
credited to the account of the Government, a« the ( ompany may dire t (. pon om-
pletion of the wori or the termination of this contrail, or at such earlier tune as may 
bi reyu stci by th** Company, the Seller ahall rentier a*, decounting, as prefcnbed by 
the Company, of allCovernment property which ha«* come into the possession or custody 
of the Seller under ibis contract 
e Protection of Government Property- Clamtlfled Motvriol* The Seller shall take 
afl reasonable precautions, as directed by the Company, or in the absence of such di-
ectiooa ID accordance with sound industrial practice, to safeguard and protect Gov-
ernment property in the Seller's possession or custody. Special meaaurca shall be 
taker by the Seller m the prote -tjon of an accounting for anv classified or special 
materials involved in ta« perf irmanct of tins ( ontraet in a< cur dance with the regu-
lation* and raquirpmenta of tt e Con* msion. 

f. Kink of LOBS of Oev»'Dm«/»» Property The Seller shall not be haMe for loss or 
de&trttctioa of or damage to Government property m the Cellar's po*n«seion unle«s such 
loss, destruction or damage remult* from wiiful miscoBdoct or isca of good faith on the 
part of the Seller's meaagenai personnel, or unless such loss, destruction or damage 
"esulta from a failure on the part of the Seller's managerial pemonael to take ail rea-
sonable stapo to oetoply witb any appropriate written directives of the Company to safe-
guard HK-n property aaasr paragraph (©) hare of, Tba term "Seller's loaAagerisi paraon-
nei" am ased Ler»ia msaas the Sailer'* directora, officers and any of ite msaagora, 
anperlntandente, or othor eot»val«at represeatativee who have WBerviaion or diveotMsa 
of (1) ail or substantially all of tbo Seller'a buaioeuo, or (2) all or aobaUatiaJly all oi 
the Seilor'a eperation at any one plant or •apftrat* location ai 'yhioh this caniraet ia 
being performed; or (S) e separate and complete major Jnduatrial operation In connection 
with the performance of thia contract; or fi' a separate and complete major conatractios, 
alteration or repair operation in aeanect'or with performance c*f tain oost-ect. 

g, Step* fe ee Yskan la Cveof e/ UBBB, Upon tae happening of anv lece or deamsctiee 
ot at darnoae to Govemrae»t propewr ni tee poeeeeaion or ooetody ef the foliar, tee 
Seller ehal* immediately inform the Company of the occasion and extent thereof, anal! 
take ell reaaonahle ctepa to protect the property remainfa$, and shall repair or replace 
the loa* lest.'oyfcd, or daraaged property If and ss directed by the Company, but ehali 
'ake DO action prcfudiaial to the right of the Ceveronent to recover there for and shall 
furnleh to the Coapany or the government on revest all reaaonahle aealatasce i* 
ootaining '■eeeverv, 
h, Oevereevefrt P*op**ty for Government Use Ontf. Except as otherwiac aothtfiSed by 
the f oapevy, with the approval of tiie Coatmieeion, Cororament property shall be asaV 
onlv far the performance ef thia contract. 

credit* fixed fee 

f ropertv foirmg 

a. The Seller agrees to not if \ the Company, who in tori; will notify the Commia& 
of any %ate or local ex, fee, or charge levied or purported to be levied on or coUw-tefl 
frorr the Sailer with r^spe* t t the contract work or anv transaction t^efeunoer 
end constituting an a'loHau'e iei of cost if due and payable, but w^ch, in the 
opin on ef the Seller or under the poeitios, of the Commlsefon so coemituiicated tw 
the Seller is inapplicable or .nvalid, and the Seller further a^reearto refrain from 
paying; any such tax, fee, or charge unless authorised by the CompMrv with the appioval 
of the Commiasiee. Aav State or local tax, fee, or charge pald/vt the direction of the 
Company with the approval of the Comrnleaion or on the bmtna of advice bom tha 
Company with the concurrence of the Commission that a^ch tax fee, or chary* is 
app-icable and valid, and which would otherwise be aw*Cl!o*ei*3e item of cost, shall 
not be disallowed aa en hem of cost by reason QpHEny subsequent ruling or deter-
mination that such tax, fee, or charge was m facvfliapplicable or invalid 

b Tne Seller agrees to take such action i 
panv v.i»h the concurrence rf the Corruri-fai 
rfferrad to above to be p«i j uuder i-ro^ 
quired or approved bv the Confapv jwli 

' be requtrt d or aj proved bv the Com-
to cause anv such tav, fee, or r-harfT** 

and it take su^h actions as r J\ be re-
.• < oiicurreece of tn^ l omi ssion to seek 

recovery of any payment nsde, jirf'ladin^ assitfnment to the Governraenr or its des-
ignee of all rights to an di>ttt^rf£en* ir refold thereof, arid gr&nting pernnesien for 
the Govp.ni ent to joii wiu^Se V if*r r anv proc-eeamgs 'or the rp( o*-ery thereof 
or t • sue for reco.er, intif name of tn* iejfr If the Comms'ilijn Erects the Sp'le-
to iBS'iule litigation le*ei v n trie cllr tion of or to ret over payment of an1 *> i*.a 
tax, fee. or therpe referred to ahov«, or, it a c'sim or suit is filed ageinat the Sel'nr 
tor a tax. fce. Grjmaipe he nas refrauied froni paying in accordance with thia article, 
the v>lier ohaUwompry with p^'cedtraa and requirements of the Costfaissieu, and the 
cats sod <wj*1enses incurred b* "K ~*cijer shall be allowable items of coet, as pro-

"idtd inj^mi f-ctrict, tc^etiier win ue amount of ariy judgment rendered against the 
Seller, 

*«• (. npany and the '" erne rent shall save the Seller harmless from penalties 
' firtiflrrrti -nrrrT"1 ''-rnrg*! ■ rvr'■*"* '"itii j^^j^y^" 

^.rcnnuTK affrntrnt AM mtPPmnu ^ 
a Actototte, lite Seller shall ma'^'i; flfiiliilM^Wi aiMiiiiiii1ii| ill" 11111M iTi If n imrl nthnr evid«.ce 
thowmg ei|d1^jmi|ieHlljj ur nil I i III i mill i iaenrred, revenues or other applicable 

UCV-fiJflA 

itb /^Derail' t iiS^ i 
) no ting pri 

be receipt, use, and disposition of all Covenunenf< 
posa^^^B of the Seller under this contract The systraa'V 

the SellJ^^V be satisfactory to the Corcpaay and m, mcetttmace 
■f*d tcconntlng principles consistently applied. jr 

b Inspection emdTAudit of Acsomnfa aad Aecards. 4J1 beeka of aceeent >>d eecordjs 
relating to thia contract shall be sab-eet to inspection and endit by the Costpany sad/or 
the Comnjismtto at all reasonable times, before did daring tax peried^T retention pro-
vided for in d. belovt, and the Seller shall afford the Company aad^erthe Conrrni arias 
proper facilities for such inspection and andiu yr 

c Autllf of StAconfroerora' ffecoed*. Ttie Seller also agrees^Plth respect to any sub-
contracts fine luding tump-sum or ontt-price snbcontractB4? pejrcnaae orders) where, 
under the term* of the subcontract, costs incurred are a faaeor la determining the ametar? 
puvable to the subcontractor of anv tier, to conduct ^raadit of Ihe costs of the eob-

ntractor in a manner satisfactory to the Company>sT to have the audit conducted by 
the ne*t high*sr tier subcontractor ID a manner satteaeetory to the Seller, the Company, 
and the Commission, except when the Company jnTd die Commission elect to waive so eh 
audit or approve other arrangements for the cfiafouct of the audit. 

d. Dt*po*ttlon of Record*. F'*cept as a»*ed upon by the Company and the Seller, all 
financial and cost reports, books of aoeeuiit end supporting docameata, and ether data 
evidencing costs allowable and revenues and other applicable credits under this con* 
trn'-t m the possession of tae SeUef relating to this contract shall be preserved by the 
Seller for a period of six (6) yeaseafter settlement of the contract or otherwise disposed 
of m such manner as may be e^reed upon by the Company and the Seller. 
e. Report * The .Seller anal! fond ah such progress repefta and schedules, financial 
and coat reports, tmtMiLher reports concerning the wtk Oder this contract as the 
Company mav from ton to time require. 
f /nmpectfotia. JBe Company an^ the Commission shall have the right to inspect the 
work and actfjeties of the **Wler dader this ceatract st such tmte end hi seen meaner 
us thev shal|«e©in appropriate 

r 5ohcp*wr»ct8 The Seller farther agrees le require the inclusion of provisions similar 
to thoST in paragraphs a Uirough this paragraph g. of this article m all subcontracts 
(inoKdiflg lump-strm or unit-price subcontracts or purchase orders) of any tier entered 
ia«> hereunder where, under the terms of the subcontract, costs incurred are a factor in 

nfe*..—.-i.r **.. ^..^tt p^-^*- «» »^**«^«iiiw*iif. . 

78. MISCSLLANCOUS 

a. fthenever an actual or potential labor dispute is delaying or threatens to delay 
the performont e of this contract, the Seller shall immediately notify the Company in 
writing. 
b. Seller ajgreea that the work hereunder will be performed hi accordance with die 
Fair Labor Standard* Act of 199), as amended. 
. To the e it tent that this contract is subject to the Waleh-Heatev Public Contracts 

\cl, as amended (41 I. S. C. 3V45), there are hereby incorporated fcy reference all 
representations and stipulations required by said Act and regulations issued there-
under by the Secretary of Labor, such representations and stipulations being sebject 
to all applicable rulings and interpretations of the Secretory of Labor which ere now 
or mav hereafter be in effect. 

d. If this contract is subject to the Renegotiation Act of 19*51, Be amended, the 
fo'lowing provisiona shall apply 

UJ This con tree: » subject to the Renegotiation Aet of 1951, aa amended (P. L. 
9, 82d Ccas., M Stat. 7, P. L 7«4, B3d C««., 68 Stat 111* P, L. 216, 0«h 
Cong., m Stat. 44*. P. L. B?n, 04th Cong.. 70 St*. TBfS) and shall be deemed to 
contain all the provisions requfrsd *iy section MM ef aatd Act* 

(2) The -*e'-er agrt-oe te taflert the provision ot this ptrtgraph, in eluding this sub-
paragraph tl* la adl subcoottacw aa that term hi defined in section 10% of the 
Henogotie*^* Act ef 1951. 

19, ENTtRg COwrftACr 

It is axprm** y agreed by i*e pert lea h«v»te that this eaKraet coast It atea Aa e*4ire 
and on'y oor.tr ert b«t<*e«^ »ve parties aereto, tnat that* are no aye erne ate, tutdar-
at&ndinfft rr ce%enaet« bet<*wi the parttse hereto of any kistf, nature or deaeriptioa, 
exprsM &r im^ M, erst or oecetwise, whJ* h isvs not been set forth herein, 

X BU> *.*£«/C*4> ACT 

a. 1B stawriai end products, the Uuy American Act (41 U. S. Code 10 a-dT provides 
that *- Oovertsserit gtva preference to dom-at'c source end products. For the pur-
pose r* ^ate arttc.ei 

(\ * smponerts" means those articlas, -naterlals, and supplies, which are directly 
i»r<«r»H>rated fli .fte end products, 
(? #nd procacte* cneens those articles, materials, and supplies which ere to he 
s «*vtred onder tn« eon tract for public use; and 

(t o "domestic SOLTC. end product* means (a! an unmanufactured end product 
*<htc** ha* been miied or produced In the I'nlted States, and 'h) an end product 
ri'Wscttired tn the I'nlted States If the cost of the components thereof which are 
mlr<ad, produced, or manufactured In the United States exceeds **0 percent of the 
cost of all *TB components. For thf purposes of thia s. (3) (b). components of 
foreign origin of ne same type or kind aa the products referred to in b. (2) or (3) 
of this article sua!! o*> treated aa components rained, produced, or manufactustd in 
the Lnited States. 

h. """he Seller agrees that >.h<*re wfll be delivered under this conn-act onlv domestic 
aourre end products, except end product % 

tit which ere for use outside the United Ststea; 
{2) which the Government determines are not mined, produced or manufactured in 
the United States In sjffinent and reasonably available uommeretaT quantities and 
t f a satisfactory qua lav 

(1) as te which the Commission determines roe domestic preference te he taeon-
s^stant *ua the pnblic mtfreat; or 
f4) IB *o wh-ch tne ( ommissioB Vtenntnea Uie ^ost to tae Government to be 
uureaso&stj'e. 
[The fore go tag requirements are administere* in ace irdance with Executive Order 
No. 10582, dated Decet >«r 1", 19^4./ 

?/. DATA AND INFORMATION 

La lass otherwise agreed to n Mnttng bv the Company, ail data and information dis-
closed to or furnished the Company in connection with this contract shall become the 
property of the Government and mav be used bv the ( overntnent for anv purpose whst-
pver without any cieim TO the part of the Seller for additional compensation. 
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PU it CHASE ORDER SUBCONTRACT 96X-42124-C 

THIS SUBCONTRACT, entered into this the 9th day of February, 1959, by and 
betv/een UNION CARBIDE NUCLEAR COMPANY, DIVISION OF UNION CARBIDE 
CORPORATION (hereinafter referred to as the ' Contractor" or the "Company") 
a corporation organized and existing under the laws ot the State of New York 
with an office Iccated at Charlotte Hall, Oak Ridge, Tennessee and THE CAREY 
SALT COMPANY (hereinafter referred to as the "Seller" or the Subcontractor"), 
a curporation organized and existxng under the laws of the State of Kansas, with 
an office located in the City of Hutchinson, Kansas; 

WITNESSETH THAT: 

WHEREAS, the Company has heretofore entered into Contract No. W-7405-eng-
26 (hereinafter referred to as the "Contract") with the UNITED STATES OF 
AMERICA (hereinafter referred to as the "Government") as represented by the 
UNITED STATES ATOMIC ENERGY COMMISSION (hereinafter referred to as 
the "Commission'1), and 

WHEREAS, in furtherance of the Contract, the Company desire^ that the 
Subcontractor furnish mine space nnd necessary utility services required to 
conduct a series of tests to determine the feasibility of the disposal of teactor 
fuel reprocessing waste in reck salt and 

WHEREAS, the Subcontractor has signified , Is willingness to perform the work 

as required by U e Currpinj 

NOW, THEREFORE, the parties hereto do * . ."laliy agree as follows-

ARTICLE I - STATEMENT OF THE WORK 

The Subcontractor shall pi ovu'r mine space and the necessary utility St. ces 
required to conduct a series r sis which w:ll help to de»ermine the feasi­
bility ot the disposal of react',*� 1. » 1 rfiiroct -sing wastes in rock salt. The 
Subcontractor will further prov.of ill necessary vrork, seinces, facilities 
equipmen* and excavate the U «t civiuta -xi d ms^'l ''est equipment, Teat 
equipment will be provided and opeiated bv the Company. In general, the 
work will '.onsidt of t'.e tollowing 

ri.ase 1 - Preparatio-, of Self-cte-i Test Sue. The Subcontractor will 
(3) stale ar>y loos^ ro V off ihe ce > rig and whitewash the walls and 
ceilmc, of the selectee test . ' c w», \l) provide adequate lighting 
a *;d \eaT:Iation of ea d cnambei, and [1\ provide such power cables 
and uLi\'et;» ;�< s may be required to operate the test equipment and 
assot lated control panels 

Pi:ise II - Installation of Tea* IV. iities Unless otherwise dirertedby 
'.he Company, the Sub« oniracto* shi'.' (') excavate two cavities, approxi­
mately l-\il'\l I'Z'x 10' ^epa- -itt-d be ^ lineal distance of 100 feet, 
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(2) core drill 120 thermocouple wells in floor of chamber at locations 
designated by the Company; (3) transfer test equipment from the surface 
down to the test chamber; (4) assemble and install all test equipment in 
accordance with specifications designated by the Company; (5) assemble 
the segmented cavity-cover according to specifications designated by the 
Company; (6) conduct necessary tests to determine that all equipment 
and facilities are functioning properly; and (7) transfer approximately 
7,000 gallons of Company furnished synthetic, non-radioactive, reactor 
fuel reprocessing waste from the surface to the test cavities in measured 
amounts for each cavity specified by the Company; and (8) perform all 
other work necessary or incident to the performance of the above work. 

Phase III - Operation of Test Facilities. The Subcontractor shall provide 
the necessary services, labor, and equipment to permit continuous opera­
tion of the test equipment by Company personnel. 

Phase IV - Clean Up of Test Chambers. At the conclusion of a test, the 
Subcontractor shall remove the wastes from the test cavities, and dispose 
of the wastes as directed by the Company. Prior to completion or termina­
tion of this Subcontract, the Subcontractor shall refill the test cavities only 
after notice from the Company that all test data have been accumulated. 

Options for Additional Tests. In consideration of the award of this 
Subcontract to the Subcontractor, options are hereby given by the Sub­
contractor to the Company whereunder the Subcontractor will provide 
manpower, facilities, and services as outlined in Phases I, II, III, and 
IV above to enable the test program to continue beyond the present calendar 
year until such time as the Company has satisfactorily concluded its test 
program. Any option to be valid must be exercised in writing at least 
thirty '30) days prior to tentative commencement date associated with 
said option. The following is a list of additional test3 covered by these 
options with tentative commencement and completion dates indicated: 

Tentative Commencement 
No. Test No. and Completion Dates No. Cavities 

I II January 1,1 760 - June 2 
30, I960 

II III February 1, I960 - July 1 

31, 1960 

til IV Jul* 1, I960 - December I 
31. 1960 

Option 
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Tentative Commencement 
Option No. Test No. and Completion Dates No. Cavities 

IV V August 1, 1960 - January I 
31, 1961 

V VI August ls I960 - January I 
31, 1961 

VI VII January 1, 1961 - June 2 
30, 1961 

Dependent upon results of the test program, the Company may desire 
to introduce the use of radioactive tracers in the waste material. 
It is, however, specifically understood that the introduction of 
radioactive tracers in the waste will be permitted only upon Company's 
receipt of written authorization from the Subcontractor. 

ARTICLE II - PERIOD OF PERFORMANCE 

The period of performance of the work under this Subcontract, exclusive of 
options, shall begin on or before March 2, 1959 and shall continue until all 
test work is completed. It is presently estimated that the test will be 
completed on or before December 31, 1959 

It is presently contemplated that work under options exercised by the Company 
shall be commenced and completed substantially in accordance with the tentative 
dates associated with each option under ARTICLE I of this Subcontract. It is 
specifically understood that the Subcontract work will not extend beyond June 30, 
1962 unless said date is further extended by mutual agreement. 

ARTICLE III - CONSIDERATION 

Exclusive of any work performed by the Subcontractor under any option exercised 
by the Company, the Subcontractor shall receive a fixed fee in the amount of 
Five Thousand Dollars ($5, 000. 00) and will be reimbursed for the allowable 
costs incurred in the performance of this Subcontract to the extent specified in 
Appendix A attached hereto and made a part hereof. 

The Subcontractor will be reimbursed for allowable costs incurred in the 
performance of the work covered by any option exercised by the Company to 
the extent specified in the attached Appendix A, plus a fixed fee as indicated 
below: 
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Option No. Fixed Fee 

I $5,000.00 

II 2,500.00 

III 5,000.00 

IV 2,500.00 

V 2,500.00 

VI 5,000.00 

ARTICLE IV - TOTAL COST 

It is estimated that the total cost to the Company for full performance of the 

work hereunder, exclusive of options, will not exceed the sum of Seventy-Two 

Thousand Dollars ($72, 000. 00), exclusive of fixed fee, and the Subcontractor 

agrees to make every reasonable effort to keep said costs within said estimate. 

Neither the Company nor the Subcontractor guarantees the accuracy of said 

estimate. If the amount payable to the Subcontractor hereunder shall have 

equalled such total estimated cost, the Subcontractor shall not continue per­

formance of the Subcontract unless and until the total estimated cost shall 

have been increased by the Company The Subcontractor shall notify the 

Company of the date when, in the Subcontractor's estimation, the total estimat­

ed amount payable hereunder will equal such estimated cost; such notice shall 

be given at least fifteen (15) days prior to such date 

The maximum amount authorized by the Company for reimbursement for work 

performed and commitments made prior to June 30, 1959, including a fixed fee, 

is Forty-Five Thousand Dollars ($45, 000. 00) Any expenditures or commit­

ments in excess of this amount made by the Subcontractor prior to June 30, 1959, 

will be for the account of Subcontractor. Unless written authorization for 

additional funds is ^iven by the Company to the Subcontractor prior to June 30, 

1959, or such other date as the parties may mutually agree upon, the Sub­

contract will terminate, and the Subcontractor will be reimbursed for its 

expenditures and allowable fee in accordance with the termination article of 

this Subcontract relating to termination for the convenience of the Government, 

but not in excess of the amount authorized for work performed prior to 

June 30, 19 59. 

The estimated total cost designated in line three of paragraph one of this 

ARTICLE IV shall automatical! y be increased by the amounts set forth below 

for work performed by the Subcontractor under any option which is exercised 

by the Company: 

Option No Amount 

1 $72,000.00 

11 36,000.00 

III 72,000.00 

IV 36,000.00 

V 36,000 00 

VI 72,000 00 
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ARTICLE V - PAYMENTS 

A. Reimbursement for Allowable Costs. The Subcontractor will be 
reimbursed monthly within thirty (30) days after receipt of 
invoices for its allowable costs expended in accordance with 
ARTICLES III and IV hereof upon submission by the Subcontractor 
of duly certified vouchers or such other documents as the Company 
may require and in the form required by the Company, 

B. Provisional Overhead Rates. For the purpose of making payments 
in accordance with ARTICLE V A. of this Subcontract, the follow­
ing provisional overhead rates shall apply: 

1. Operating Overhead 130 % of direct labor 

2. General and Administrative 13 % of Subcontractor's 
allowable costs excluding 
G & A expenses. 

C. Determination of Overhead Rates. Upon the determination of the 
revised rates for overhead allowance as provided in Appendix A, 
the Subcontractor shall pay to the Company the amount, if any, by 
which the overhead allowance paid under the provisional rate exceeds 
the amount payable under the revised rate, or the Company shall pay 
to the Subcontractor the amount, if any, by which the overhead allow­
ance paid under the provisional rate is less than the amount payable 
under the revised rate. 

D. Fixed Fee. Ninety percent (90%) of the fixed fee shall be paid in 
monthly installments as follows: 

1. The Subcontractor shall receive each month a sum bearing the 
same ratio to ninety percent (90%) of the fixed fee as the allow­
able costs reimbursed to the Subcontractor in accordance with 
paragraph A. of this ARTICLE V bears to the total estimated 
cost established under paragraph A. of ARTICLE IV. 

2. Upon completion and acceptance of the work hereunder and upon 
completion and submission by the Subcontractor of property 
accounting, patent disclosure, and assignment and final release 
in a form required by the Company and upon determination of 
the revised rate for overhead allowance and the payment of 
any amount due the Company by the Subcontractor under 
paragraph C. of this ARTICLE V, the Company shall pay the 
Subcontractor the remaining amount of the fixed fee. 



� � � � 

96X-42124-C 
Page 6 

ARTICLE VI - INDEMNIFICATION 

A. Subject to the availability of appropriated funds, the Subcontractor 
shall be indemnified and held harmless against all claims, losses 
and expenses on account of personal injury or property damage 
(including injury to the Subcontractor's employees or damage to the 
Subcontractor's property), not compensated by insurance or other­
wise, based on or caused by the simulated radioactive waste:; or 
radioactive tracer material furnished by the Company and used by 
the Subcontractor in the performance of the work under this Sub­
contract, unless such claim, loss or expense is caused directly by 
bad faith or willful misconduct on the part of the Corporate Officer 
of the Subcontractor or the supervising representative of the Sub­
contractor for the performance of the work under this Subcontract, 
and provided such claim, loss or expense is not specifically mad® 
an allowable cost elsewhere in this Subcontract 

B. Subcontractor shall also be indemnified and held harmless against 
all claims by or on behalf of Company employees under Workmen's 
Compensation laws. 

ARTICLE VII - SUB-SUBCONTRACTS AND PURCHASES 

A. While it is the intent of this Subcontract that the Subcontractor will 
perform the major portion of the work defined in ARTICLE I hereof, 
with its own forces, it may enter into sub-subcontracts for work and 
services which the Subcontractor is obliged to perform under 
ARTICLE J hereof subject to the limitations set forth in this 
ARTICLE VTI. 

B. The Subcontractor shall reduce to writing all sub-subcontracts (except 
contracts with its employees) made pursuant to this Subcontract. 

C. The following prior written approvals are required for all sub-
subcontracts entered into by the Subcontractor: 

1. All cost reimbursement type sub-subcontracts regardless of 
amount and all sub-subcontracts over $100,000. 00 are subject 
to the prior written a^roval of the Company and the Commission. 

2. All sub-subcontracts in excess of $2, 500 and less than $100,000. 00 
are subject to prior written approval of the Company. 
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3. All lump sum and unit price sub-subcontracts in which the 
consideration is over $500. 00 and less than $2, 500. are 
subject to the prior written approval of the Company except 
sub-subcontracts awarded to the low bidder on the basis of 
proposals received in reply to inquiries sent to competitive 
suppliers. 

D Record of Sub-Subcontracts. The Subcontractor agrees that the 
records of files for each transaction in which the consideration is 
more than $500. 00 shall contain information establishing the 
justification for the award. 

E. For the purpose of this ARTICLE, the term "sub-subcontract" shall 
include contracts, sub-subcontracts, purchase orders and commit­
ments (except contracts with the Subcontractor's employees). 

F. The Company or the Government may furnish any equipment facilities 
or other items necessary for the performance of the work and if the 
Company notifies the Subcontractor that the Company or the Govern­
ment will furnish any equipment, facilities, or other items, the 
Sub-contractor shall not purchase such equipment, facilities, or 
other items unless otherwise directed in writing by the Company. 
The Subcontractor shall obtain the approval of the Company of 
any building alterations and/or construction to be performed by 
the Subcontractor as well as that to be performed by any third party. 

G. The Subcontractor agrees to comply with requirements of the 
Company's subcontract purchasing procedure dated January 2, 1958, 
a copy of which has been furnished to the Subcontractor and which 
is incorporated herein and is made a part hereof by reference. 

ARTICLE VIII - RELEASE OR PUBLICATION OF INFORMATION 

The results of the work under this Subcontract may not be published by the 
Subcontractor except with the prior written approval of the Company. 

ARTICLE IX - ADDITIONAL INSURANCE 

Premiums paid by the Subcontractor for additional insurance t,o cover risks 
directly attributable to this Subcontract shall be reimbursed as a direct coat. 
Such insurance shall be specifically designated as applicable solely to this 
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Subcontract. Payment thereof by the Company shall not exclude allowance 
of Subcontractor's general insurance cost as an overhead expense. 

ARTICLE X - TERMS AND CONDITIONS 

The provisions of "Terms and Conditions", designated as File No. 2-53 (1-58) 
pages 1, 2, and 3B are attached hereto and made a part hereof except 
Paragraph e of ARTICLE 21 is hereby deleted. 

ARTICLE XI - APPROVAL REQUIRED 

This Subcontract shall have no force or effect until approved in writing by a 
duly authorized representative of the Commission. 

IN WITNESS WHEREOF, the parties hereto nave executed this Subcontract as 
of the day, month and year first above writtsn. 

UNION CARBIDE NUCLEAR COMPANY 

DIVISION OF UNION CARBIDE CORPORATION 

By 
ran 3 m 1 

General Purchasing Agent 

THE CAREY SALT COMPANY 

By � '� n�ei-

Title <-r>- ir^ ri. � _ . 'nar' e jf ^c-f )n: 

APPROVED IN BEHALF OF THE UNITED 

STATES ATOMIC ENERGY COMMISSION 

By 



1 i\e ,i ]- 0 TEW S AND CONDITIO © o 
T. DEFINITIONS 

AM uat-d in this contract the terrrs '*! niled Mates Atumu 1 nergy Ccmiuissiou" and 

"Atomic Energy ( otm ission** an ' **( ommissiou" shall cnoan the Lnitcd StaLes Atomic 

Energv C orrmisMci or its duly authorized representative or representatives. The 

term "Se'ler" shall mean the subcontrac tor. The term "Company" shall mean I nion 

Carbide ^clear ( ornanv, Division ol 1 uion Carbide Corporation, acting nnder Con-
tract No W-"40S-ec^ - 26. Fhe te-m "Government" shall mean thetnited States of 
America. 

2. OFFICIALS NOT TO BENEFIT 

No member ti or delegate to Congress or resident commissioner shall b«* admitted to 

anv share or part of thi-> coutrart nor to anv benefit that mav arise therefrom, but 
this prov siun shall not he construed to exteno to this contract if made with a corpo-
ration for us general benefit 

3. CONVICT LABOR 

In ton lemon with th** performance of work under this contract, the Seller agrees not 
to employ any person undergoing sentence of imprisonment at hard labor 

4. NONDISCRIMINATION IN EMPLOYMENT 

In connection with the performan'e of work. under this contract, the Seller agrees not 
iu discriminate against any employee or applicant for employment because of race, 
religion, color, or national orig'n. The aforesaid provision shal' include, but not he 

limited to, the following* Fmployroent, upgrading, demotion, or transfer, recruitTnen* 

,<r reoruitmeit advertising, lav&ff or termination, rates of pav or rther forms of com-
pensation, and selection fur training, including apprenticeship. The Seller agrees 
in pest hereafter in onspicuous places, available for employees and applicants for 
em- 'v-jie it, nutirrs to be provided bv the Conp^nv setting forth the provisions of the 

< rim mat ion clause This provision shall not applv if this contract is for stan lard 

a) : appi or row mateuals 

5. ADMINISTRATION AND PAYMENT 

!t is understood and agreed that this fon'ra< t is entered into by the f omjanv for and 

on behalf of the Government, that the Coinpai.v .s authorized to and will make payment 
hereunder from Government funds ad.iuced and agreed to be ad\anceJ to it bv the 

' ommission and not fr-im its own assets. and administer this contrac t in oth"r re 

spe*ts for the ( onuiiissjon unless otherwise specifically provided for herein, that 
adm.lustration of •uis contract mav be "raii-.terred from tra Companv io the Commis 
sion or its designee and in case cf «-u< h transfer and notue tlureoi to the Seller 
the Companv shal' have no further respt nsibihties hereunder, and that nothing herein 

shall preclude Until it) of 'he Government for anv pavment prop*- rlv dm hereunder 
if for any reason such paymeit is not made bv the ( ompan\ from sue h l.overnment 
'unit. 

6. ASSIGNMENT 

Neither inn contract nor any interest therein nor cimn. thereunder, sh.ill be assigned 
or transfer'-^i bj the Seller to an> party or padn s, except on the prior written approval 
cf tne ( mipan/. 

7 SECURITY 

a. In th* perfon rince r*" the worst un't-r this contract l( Seller shall, m accordant. 
with the f nrrn is^n.ri*- security regi'ation- and p ^uirements, safeguard Htstri. ltd 

Data and j'h-r . 'as« fit d matte** and protect against sal otage, e*-riionagr, loss and 

■.heft the 'issif fd do i lents i iaterials, equ t meni processes, el... as »c ! as 
suc'i other i laterIB' or high intrinsic or strateK c value as may be in 'he S I M'S 

possession in connect n u with performance of werx under this contract 

te Seller agrees to nform tu all security regulations and requirements of the 

Fht term "Restrict* d Data** means all data ( om crning (1» oesign, man jfac, t ■> . 
>r utid/ation of atomif weapon-, (2) the production of special nuclear naterial r>r 
(1) the ise of special nut lear naterial in the production of energy, bu* shall n >l 
include lata declassif <*<1 or re i < ved frc the Restricted Data cation pursuant u 

teition 142 of the At *um i nergy \ t of \^rA. 

d 1--crept as the (oimissi)n ma\ sithorizr, u accordance with the* VOU.L Fnerg. 
VI of 1^4, the SCMP- -jhall not , crn it an> mdividuV t have ai n-ss tn Rest-icted 

[>aia until the desijnated investigating a^encs shall nave made an invest gati n and 

report to tht Comimss on or, the < liar act <^r associations, and lo\a)t\ of sucl indi 
vidua! and tht (on mission shail have dete mined 'hat permitting - uch peisun to 

tnve actess to Restrictel Data w !! not endanger the mui, ion defense and securitv 

As used in this para^aph the tern "designated uvestiguting agen»yM nieans the 

I nited S'tites Civil Service ( o nrtia.sion or the Tt Ural Bureau of Investigation or 
both, as de'err-ined pursuant tt the provision-, uf trie Atomic J nergy Act of 1954. 

p It is undtrstond th^t discKi ire of information relating to the work tr ser%i'f-s 
i on'ra t-*d for heifundei to any person not entitled to rct-ene it, or failure t s>af» 

guard any Restricted Data or anv iop secret s( * I. or onGdential matter tha, rrj\ 
omc io the Seller or any peison under thD S"*II'rs ( ontro) in coi necMon with worfc 

inler thin contract ma> subje< t tne Seller 'o -innnal liability undtr the laws ^* 

»ht Lnited States (See the Momic r nerg\ \ t of 1954, 68 Stat «19 See also 

l xecutivt Oder JUlUt of }• ebruar^ 1T T>SO, IS r R S9? ) 

DISPUTES 

i Yceot ..•**• Lithtrwise pro' 
i agree on nu\ quest} 

-uLuiilted for arbitralio: 
()ff w , ' mi States V 

k.nate* rei r> sc ,tativ* 

snut* . ihall .'e fj ia( 
i-, rWern ned bv i c ->ur 

1 e u| [ i r «ii bv suiisi *nt 

^ ^c i hrrein, wli" i vtr the ' mram and tht -* tier are unar e 

un of fact ansmg u'ider this contract, tie dispute shall be 

i ami d termiuuion to the Manager Oak Ridge Operati-is 
c I ■• f-->crfirv ( ommission, whos*- decision, ir that of his des-
if *»»*esentat ive-» >r board duh authorized o d* cide su< 1 

• r*i I>I t I'liiv? upon the parties he-eto, unites such decis' n 

t of t n petent jur s-*n tioii to hav** been fraudulent cjr < a^ri-
gross'y ern neou- as leiessariiv to imnl\ bad faith >i not to 

Mile e Pending final decision if a dispute hereunder 

,icr' rmance 
tormam tt 

b en 

irac t 
oirpleted, thx "^**ller shall procc-»*1 diligentlv witl 

oruante w. ii the ( oniuanv*-, nistrattions. 

Seller determines that an invention or discovery has been* made or conceived in the 

course of, in connection with, or under the terms of this contract, Seller shall furnish 

the Companv wtb complete information thereon and snail render such assistance es 
is requested in the course of the investigation of such invention or discovery, and 

the Commission shall have the sola power to determine whether or not and where a 

patent application shall be filed, and to determine the d*sposition of the title to and 

the rights under <oiy application or patent that may result. It is further understood 

and agreed that the judgment of the Commission on such matters shall be accepted 

as final, and Seller for himself and his employees agrees that the inventor or in-
ventors will execut.* all documents and do all things necessary or proper to carry out 
the judgment of the Commission. 

b. Seller further agrees that no claim or claims for pecuniary award or compensation 

under the provisions of the Atomic Energy Act** of 1946 and 1954 shall be asserted 

by Seller or his e-nplovees with respect to any inventions or discoveries made or 
comeivd in the course of, m connection with, or under the terms* of this contract 

c. ticept as otherwise authorized m writing bv the Commission the Seller will obtain 

patent agreements to effectuate the purposes of paragraphs a. and b. of this article 

from all persons who perform any part of the work under this contract except clerical 
and manual labor personnel who will not have access to technical data 

d. txcept as otherwise authorized in writing by the Commission, the Seller will 
insert in all sub-subcontracts provisions making this article applicable to the sub-
sub' cmtractor and its employees 

70. PATENT INDEMNITY 

a. The Seller agrees to indemnify the Company and the Government, their officers, 
agents, servants and employees against liability of any kind (including costs and 

*>xpenses incurred) for the use of any invention of discovery and for the infringement 
of any Letters Patent (not including liability, arming pursuant to Section 183, Title 

35, (1952) t. S. C"»de, prior to the issuance of letters Patent) occurring in the per-
formance of this contract or arising bv reas m of the use or disposal by or for the 

actount of the Company and or 'he Government of items manufactured or supplied 

under this contract, 

b In case .he use of any article or material is enjoined, Seller within a reasonable 

time will e.ther secure for the f ompany and Government at Seller's expense the right 
tc use such article or material or will, at Seller's expense and as the Companv or 
tjovernment mav elect, repla « such arti le or material with non-infringing article 

or material, or modify H st trial it beemts non-infringing, or remove it and refund 

the purchase price if paid 

7) EXAMINATION OF RECORDS 

i. I he seller agrees that tne I omptioiler General ot lie ' tilted Slates or anv of his 
duU authorized iepresentatives shall have ac ess to and the right to examine an, 
directlv pertinent b« >ks documentst payors and records of the Seller involving trans 
actions relate * to t> s nntrat* for a period o* three >ears after final payment under 
this c ontract 

h. Nothing .n his contract shall be deemed to pre< lude an audit bv the General 
A> < ountmg Office if any transaction under this c ontrac* 

12 REPORTING OF ROYALTIES 

'f this contract invoK^s anv royaltv >r «>ther Incise payments or if the amount of 
an/ royalty or other license payments is reflected 4n tho prue of this c ontrac t, the 

Seller agrees tc report >n writing to the Compaii) cur rig ihc performance of this 
ronUact and pr or to its, ecmp'etion or final --eulernent the amount of anv rovalties 
r jther license pavments paid or to be paid Lv it lire '1 to others in tonne tion 

witf the performan e of this contrail logethei w t J* the names and addresses of lie en 

s*or tc whom suth payiretits 'ire made did either the patent numbers involved uT 

such oiht-r information as will i> 'mil identification of the patents or other basis on 

whir-h the royalties are to be paid The approval by th ■» Commission of any individual 
payments <r royaH.es so reported -.hal! not estop the f overnment at any time from 

cor testing iae enfnfceabilu), valuity of sc < pe of. ->r title to, an> patent under which 

such ri»aliie& or other luen-*» pavtients are mae'e. 

13 COVENANT AGAINST CONTINGENT FEES 

H e S** ler warrants mat ru& person or sfllins agency has been employed or retained 

*o soli ii or secure i ts contract upon an ugrfement or understanding lor a c munis si on 

p* TC enrage, Prokera^.*-, or ontuigent f*e, excepting bona fide employees or bona 

hde ectabl shed o™ ifi ial ut selling agencies maintained by the Seller fur the 

r urpot>p )f securing tm-iue-ss 1* or breach or violation of this warranty the Company, 
with t e approval of he ( nrt utsion, shall havf the right to annul this contract without 
lalihtv '»r m i*s ' *-<reti.,i to deduct from the t ontract price or consideration the 

full amount of such omn s*-ion, percentage, brokerat-e, or contingent fe*. 

U. EIGHT HOUR LAW OF 7972 

This contra't, to the extent that it 
uf 1912 a* amended UO 1 . S ( 
Public f u.i* acts -V t (41 I . S ( . 
ex cption^. cf said ritfht-l'our la 

and c X' ept ions of sai J 'aw, 

is of a character specified m ine Fight-Hour Law 

324-126) and is not covered bv the Walsh-Healev 

'ii 45> is -.ubject to the followjng provisions and 

of 1912 as ar ei fed and to a! uther provisions 

PATENTS 

ed that wher* the t t inn sjoii 

No iat ore- or nit< t«nc doin« anv tart of the worL contemplated h-- *ms --oniract, 
in the en f lo\ of the Seller ir an^ s ihr ontrac tor mtf acting for anv part of the 

said work, shall be require' <>r pern it ed to work nore than eight hours in any 

„ne calendar d^.v uron such work, e\ < pt upon the condition that compensation 

is paid to such 'aborer or net hanic in accordance w th the ptovisions of thi-
rlause. 1 hs wag^s o' every su h laborer and m**chain employed bv the Seller 
or anv bubcontra< t or engage 1 'n the pe-f^rmance of this contract shall be computed 

on a bas c day i ite of ng'it hours per dav, and work in exceas of eight hours per 
lav i*> [einatted onlv u on the condition that everv s ich aborer and mechanic 

shall be i onpensatec for all hours worked in excess of eight hours per day at not 
'ess than >ne an J u e-hult tuuts ihe basic rate of pay. For each violation of the 

etju remenis of this clause a penally of five dollars sha'l le iposed upon the 

Seller or each ■> i h ^bor*"* or mechanic for every calendar dav n which *-uch 

emplovee n req-i •• *d or permitted to labor more than eight hours upon said w :»rk 

v ithout rec ivmg pipensacicn coiipil*-! in accoiduuce wuh 'his clause, am «l) 
penalties l LS imposed sha ' 1 >- wit held hi the use and ben I of the Gcnernmr nt 

■ i-

t^^^^^smtftmmm 
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hilr \» 2-"3 (1-S8) O • 
. GOVERNMENT PROPERTY 

a Furnishing of Government Property. The Company reserves the right to furnish 

any Government propertv or services required for the performance of the work under 
this contract. 

h. Title to Property*. Title to all property furnished by the Company shall remain m 
the Government except as otherwise provided in this article. Fxcept as otherwise 
approved bv the Company and the Comrr ission, title to all purchased materials, equip-
ment, supplies, and tangible personal pioperty of every kind and description, the cost 
of which is allowable as a direct item of cost under this contract, shall pass directly 
from the Seller thereof to the Government. Title to other property, the cost of which 
is allowable under this contract, shell pass to and vest in the Government upon (1) 
issuance for use of such property in the performance of this contract, or (21 commence-
ment or pro essing or use of such property in performance of this contract, or (3) pev 
ment to the Seller of the cost thereof, whichever first occurs. Propertv furnished bv 
the Companv and purchased properly or property furnished by the Seller, title to which 
vests in tht Government under this paragraph, are hereinafter referred to as Govern-
ment propertv Title to Government propertv f»hall not be affected by the inc orporition 
>f the propertv into or the attachment of it to an> propertv not owned by the Govern-
ment, nor shall such Government property, or any part thereof, be or become a fixture 
or lose its identity as personaltv bv reason of affixation to any really. 

c. Identification. To the extent directed by the Company, the Seller shall identifv 
Government property « ommg into the Seller's possession or custody by marking or 
seKregation in such a wa>, satisfaclorv to Uie Company, as shall indicate its owner 
ship by the Government. 

d. Di*po*/rfon, The Seller shall make such disposition o Government propertv whi h 
has i ome into the possession oi c ustodv of the Seller under this contract as the Com 

with the approval of the ( umnissior, shall direct when authorized in writinp 
•e Company during the progress of the work or upon completion or termination oi 

t tl-c contract, the Seller ma\, upon such terms and conditions as the Commission nia\ 
affa-nve, sell nr e\ hange such property, or acquire such property at a price agreed 
upon by the C >mpanv, with the approval of the Commission, and the Seller as the fair 
value thereof. The amount received bv the Seller as the result of anv hsjosition, or 
the arrount of the agreed fair value oi any such propertv acquired by the Seller, shall 
be applied m reductior of costs allowable under this contract, or shall be otherwise 
credited to the account of the Government, as the Companv mav direct I pon com 
pletion of the work or the ternination of this ronlrac I, or at such earlier time as rra\ 
be requesied bv the C nrnpan) , the Seller shall render an accounting, as irescnHecl bv 
the C ompany, of all Gen eminent r roperty wl h has rome into th* possession or custom 
f the Seller under ti is contract. 

e. Protection of Government Property - Classified Materials. The Sellei shall take 
j't reasonable precautions, as directed bv the ( ompanv, or ir the abse i e of such u-
recnons in accordance with sound industrial practice, to safeguard and prot> t G *■ 
ernmeht property in the Seller's possession or cu-wrdv Special measures shall »• 
taken b\ the Seller in the protection of an < t ounting for any classified or spec i a 
muierials involved in the performance if tnis contract, in accordance with the r* _*u 
lations and requirements of the C on n ssion 

f Risk of Loam of Government Property I he Seller shall not be liable for loss i 
festrur lion of or damage to Government propertv in he SefK r's poss >-sion unless sue r 
loss, destruction or damage results from wilful nuscondu t or lack if good faith on the 
I iri of the Sel]e(-'s nanagenal personnel, or unless -,ac r loss, destruction or damaj*^ 
tcsults frcr a failure on the part cf the Seller's mil i) erial per^om e-1 tt take all re a 
sonable ster s to comply with anv appropriate written directives the Conif anv to sate 
Miard such uiipcrtv under paragraph fe) hceof. The tern "seller's managerial person 

*' us used aercin means th* Seller's directors, offi c rs and anv of us managers 
intendents, nr ^ther equivalent reprc sf tatives wh< have surer is on or direc ti >r 

,l all or su'-aai tiallv all of the SeUei*-- business ■* (2^ a'1 >r substantialn all t ! 
the Seller's op* rat on at any one plant or separate location at <%hich this cot t i. 
1 ' mf. perform* d ox {1) a separate an r omple major industrial operat IT in < JH ' n 
with the performance of this contra. or (4 i separate and eMnpleti i| T const n, 
alterati m or repair operation in connec tior with per'ormanc e ol thi^ cntrut 

i_. Steps to be Token in Event ot Loss L f >n the happening nt anv -s t,r des j >• 
ot or damage to dnvpn iieni (fcpertv in *Yf possession or custody < 'I** V'l^i re 
Sellei sh'1! immediately mfonr tli (ompanv of the occasion aid exte i her' si ul 
ake ill reasonable steps t i protect the propertv renaming, and -nail • i,ur or n i la e 
the 'ost, festroved, or dd nttri Tip r* v if and as directed bv u c ( ompanv, but -li-n 
take no a tion prejudicial to the rigi t of the Government to recover therefor and shut 
furnt-h to the (ompany ™- 'h** Govrnre it on request all reasonable assistant c in 
ot taming recovery. 

h Government Property for Government Use Only r xcej ,■*<- pfterwi-* auti on/e bv 
the ( ompanv, with the apuoval of the ( >n mi« sit n, Go ■"»• nn.ent. pr | ert\ sh ill I >■ ->*■ ^ 
only for ht perforn*mce of this c ui trac 

76 STATE AND LOCAL GOVERNMENT TAXES, FEES AND CHARGES 

a The seller agrc* s c notifv the I mpai), who in turn w . fv the < -.i 
»( an. state or It c al tax, fee or < har^e 1* ^ IP i or puri orted t- v if on r *. u t 
from the Sell.r vith respect to tic ontraci work or u a 
ind c Mtut ir g an allowable it* n of ( ost if due and o ai !e 
ipin r ' the Seller or un ler i he position of tht ( n t ■> i 
l scj„ inapplicable or inv ilid ami trie Se ei j .er a*r, 
pn\ i it, a' sucii tax, fee or cfarge inltsa a ithorized h*. lit rrp.. 
t the- f inn ss on Anv Matt >r lew al tax fee, >r L. i tr^ (mid »* 

f ui, a i) with the uptr vai ct the Commissi Q or m ttic b^is 
t oiupam with the r on urrenc -* of the (. mission 'hat -*u< h lax, 
apnhral i aid val rt and which *cuid ctUrwise be an allowable 
n 1 h isdllowed as an it^ m tf , bv rt ason of tnv s insequ 
mmati JI nat su h tax fee or r\ <&#? was n fact inapr'itabit ir 

to seek recovery of any payment made, including assignment to the Government or 
its designee of all rights to an abatement or refund thereof, and granting permission 
for the Government to join with the Seller in any proceedings for the recovery thereof 
or to sue for recovery in the name of the Seller. If the Commission directs the Seller 
to institute litigation to enjoin the collection of or to recover payment of any sucb 
tax, fee, or charge referred to above, or, if a claim or suit is filed against the Seller 
for a tax, fee, or charge he has refrained from paying in accordance with this article, 
the Seller shall comply with procedures and requirements of the Commission, and the 
costs and expenses incurred by the Seller shall be allowable items of cost, as pro-
vided in this contract, together with the amount of any judgment rendered against the 
Seller. 

c The Company end the Government shall save the Sellei harmless from penalties 
and interest incurred through compliance with this article 

77 ACCOUNTS, RECORDS AND INSPECTION 

a. Accounts. The Seller shall maintain accounts showing and supporting all allowable 
costs incurred, revenues earned, fixed fee accruals, and the receipt, use, and dis-
position of all Government Propertv coming into the possession of the Seller under 
this contrac1. The system of accounts employed by the Seller shall be satisfactory to 
the Company and in accordance with generally accepted accounting principles, 

b. Inspection and Audit of Accounts and Records. All books of account and records 
relating to this contract shall be subject to inspection and audit oy the Company 
and /or the Commission at all reasonable times, and the Seller shall afford the Company 
and/or the Commission proper facilities for such inspection and audit. 

c Audit of" Subcontractor's Record's. The Seller also agrees, with respect to any 
subcontrac ts (including lump-sum or unit-price subcontracts) where, under the terms 
of the subcontract, tosts incurred are a factor in determining the amount payable to 
the subcontra tor of anv tier to ccuduct an audit of the costs of the subcontract m 
a manner satisfacturv to the Companv or to have the audit conducted by the next 
higher tier sub ontra'-tor in a manner satisfactory to the Seller and the Companv 
except where the ( ompanv upon the recommendation of the Seller elects to wai 
such audit or to approve uher arrangements for the conduct of the audit 

d. Disposition of Records r Xc ept as otherwise directed bv the (ompanv or agree'' 
upon by the ( ompan\ and the VI'T all financial and cost reports, books of account 
and supporting documents and i ier data e idem ing costs allowable and rover. ie 
accrued under thi* ti tract in the possessi m of the Seller relating t ih is cotitr i 
shall be preserved *iv the Seller f ir a [leriol cf six <6) vears aflcr f tul scttletii'ii 
of tne contract or otherw se disj os->d il in such n anner as mav he agreed upon 
the f ompanv and the Seller 

e Reports. The Seller shal' furnish such progress reports and schedules financial 
and cost rept i s, ard other reports concerning tSe work under this contract as the 
< ompan\ mav f-an time to time require 

f Inspections 1 he ( ompanv shall ti ive the right to inspe * ihe we rk ard activities 
f the *>elier under this contract at such time an 1 in iuch manner as it -.hall deem 

appropriate 

g Sutcontrocts. The Seller further agrees to require the inclision of previsions 
similar to these in paragraphs a t hr ugl f. of this ar' u le m a'l subcontracts A at y 
tier negotiated f-eunder including lump sun or unit-price subc on'rac ts) where un ler 
the terms of the -.ul c ntrac t osts u irred are a factor in determining the amoi nt 
payable to tne subr intrac tor 

78. MISCELLANEOUS 

a Whenevi an eciual or potentia labor dispute is delaying or threatens to detav 
ihe performance f tins contract, ihc Seller shall imniciiatelv notifv he Company 

■ he 

' 
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ithili 

' ,hr 

i fr 

•MPrnal 

'rn II 
or har^p -

i of < ost ->hd 
'ulmg oi 6 i r 

1 The Seller .i^i *s tu take such ae ' 
( n panv with *he cone urren e of the i 
hargc referred to above 'o be (.aid unde 

< re 1uired or aDproved by he (orpa i 

n as mav be reqci red or approved bv the 

Mission io "ausp anv such tax. fee or 
pr (test and to take sue h actions as n a1. 
with tht t c ncurrenc of he t ommi&sion 

Seller agrees that the * ork hei under will hi 
r I ahor Standards \ t of 1938 as amended 

fur i ed c c ordant e with the 

' In th** event hat "vt ( overnm* n pursinnt tc tht Defense Pr » luction V t of 19*S0 
>r ther applicable e^i-'aticn o^ nv va1 d * Jer rule ur regulation issued there 
i ler shal establish a maxirrum price fcr 41 \ -y[ the supi lies purchased under this 
ntra ' wh h is lower thai the price fasable m accordance with the provisions 

hen of tie pn e tc be paid 'urejnder for su h suppl es snail b» such maximum price 
ii c ffec t as >i the date of deliverv f sue h supplies. 7 tie establ shment of anv sm_h 
naximum price sf ail not Llhtr-vise affect ihe r i:rts f he_ parties hereunder nor shall 
it uitstjtutc u lausi foi i-rm nation or -*\oidani_i u' this c. intract bv anv cf tie 
part it- s l en I o 

n. Io the extent t^dt tti s c J'ra t is subject to the walsh-Healev Public Contracts 
\ t ^ amended (411 s ( ,*> 4s), there are herebv incorporated 1> reference all 
epre -1 nt.tt ions and stipi iHoris -equired b\ sair1 A t and regulations issued there-
under l\ tie Secretary cf I ihor such representatic>ns and stipulaticns beirg subject 
it all ap] 1 cabic r- in^s and interpretations c f the Secretary of I abor whit h are now 
or may hereafte be it ctf" t 

Act 19si, amended the 

of 1051. as an ended i6u 
c uniain all the precis ons 

e If this contra t is .abject i> the Henegotiatie 
following pn visions shall apply 

(1 r!u-. ontrac' is sihi t To the Re eg jtiatn n \ct 
^tat ", P 1 "64, 83d t mtrress) ani snal' be deeme i t 
retjuirti4 J\ Sec ' 1 11 ii»4 sail A t 

12) Ti Viler agrees to iiisct he prov siont- ol ti is paragi uph nc nidmc this 
subpaiat^T-iof (2), n all sub ontracts s, ft lfiecl n section 103(g nf If Hcne 
gotiaticij \ t of 1°<M pr >\ ided that the Seller shall not be required to insert 
the frt\isi us of his paragraph in anv subcontriU pxt mptc nv or pursuant to 
Section ir,o of the H^ncKc tiaiio 1 \c t c f IQM as ame ided. 

T9. ENTIRE CONTRACT 

It .s expicsslv aerfcj oy the parties here o that this 
and I'J.V < ontract ti tweei "he parlies hereto, thft t 
sian ifs (« covenants between tic partic - heret jf 1 

t xpi ss r implied < r 1 r otic v. se, which na\e n t 

ontract constitutes the entir 
1* are no agreements, under 
iv Kind, nature or des nption, 
been set to--tl her^n 
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DRAWINGS, DESIGNS, SPECIFICATIONS 

All drawings, sketches, designs, design data, specifications, notebooks, technical and 
scientific data, and all photographs, negatives, reports, findings, recommendations, 
data and memoranda of every description relating thereto, as well as all copies of the 
foregoing relating to the work or any part thereof, shall be subject to inspection by the 
Company and the Commission at all reasonable times, and the Seller and his subcon-
tractors shall afford the Company and the Commission proper facilities for such inspec-
tion and, further, shall be the property of the Government and shall be delivered to the 
Government, or otherwise disposed of by the Seller either as the Company or the Com-
mission may from time to time direct during the progress of the work or in any event 
as the Company or the Commission shall direct upon completion or termination of this 
contract. It is understood and agreed that, at any or all time or times, in its discretion, 
the Government shal] have the right to use all or any part of said material for any 
purpose whatsoever, including but not limited to the right to reproduce said material 
and to disseminate it to the public. 

TERMINATION 

a. Notice of Termination for Default or Convenience. The Company may at any 
time terminate performance of the work under this contract in whole or in part for the 
default of the Seller, or m whole or from time to time in part for the convenience of 
the Government, by written notice to the Seller stating the ground for termination. 
Such termination shall be effective in the manner and upen the date specified in 
said notice and shall be without prejudice to any claims which ihe Company and/or 
the Government may have against the Seller. Upon receipt of such nonce, the Seller 
shall, unless the notice directs otherwise, immediaiely discontinue all work and the 
placing of all orders for materials, facilities, and supplies in connection with p*:r-

nance of this contract and shall proceed to cancel promptly all existing orders 
terminate all subcontracts insofar as such orders or subcontracts are chargeable 

.his contract. 

b. Termination for Default. The performance of the work may be terminated for 
default if the Seller refuses or fails to prosecute the work, or any separable part 
thereof, with such diligence as will insure its completion within a reasonable time; 
Provided* That the performance of the work shall not be teiminated for default bee ause 
of any delays in the completion of work due to unforeseeable causes beyond the 
control and withom the fault or negligence of the Seller, including, but not restricted 
to, acts of God, or of the public enomv, acts of the Government in either its sovereign 
or contractual capacity, fires, floods, epidemics, quarantine restrictions, strikes, 
freight embargoes, and unusually severe weather or delays of subcontractors due to 
such causes, if the Seller shall withn ten (10) days from the beginning of any such 
dela> (unless the Company i»hall grant a further period of time prior to the dat>- of ™« 
final settlement of the contract) notify the Company in writing of the causes of dela\, 
who shall ascertain the facts and the extent of the delay and extend the time tor 
completing the work when in its judgment the findings of fact justifv such an ex-
tension, and its findings of fact thereon shall be final and conclusive on the parties 
hereto, subject only to appeal by the Seller to the Commission in accordance with 
the article entitled "Disputes." 

for the default of th? Seller, the Companv may enter upon the premises 
and take )i i i 'TI'HWIIIH of all materials, tools, machinery, equipment, and appliance^ 
which may be owned bv'or'~tTt liiM^osse&sion of the Seller and of all options, pnv ileges. 
and rights, may complete or i IM| ViTi nw» yi In i person or persons to complete the 
work and the Seller shal! be liable tr> the d infill in umj^or the Government for costs 
occasioned the Company and/or the Government by riie' a"P+a^ii^_ Rental shall he 

:d to ihe Seller for Seller-owned equipment so retained by thf 
i ml itlad **f i aawLfci 

u. Terms of Settlement. Inon the termination of performance of work undo, this 
contract, full and complete settlement of al! < lainis of the Seller with res pec i - »m ■** 
terminated work shall he made as follows-

0) Assumption of Seller's Obligations. The Company mav, at its uis< n-limi, 
assume and become liable for all obligations, commitments ™d claims that the 
Seller may have theretof.jrc m god faith undertaken or incurred in connection 
with the terminated work, the cost of which would be allowable in accordance with 
the provisions of this contiaet; and the Seller shall, as a condition of receiving 
the payments mentioned in this article, execute and deliver all such papers and 
take all such steps as the Company may require for the purpose of fully vesting 
in the Company all the* rights and benefits of the Seller under such obligations oi 
i ommitments. 

(2) Payment for Allowable Costs. The Cornpaii) shall reimburse the Seller or 
allow credit for all allowable costs incurred in the |>erf'.r.. ance of the terminated 
work and not previously reimbursed or otherwise discharged. 

Ci) Poyment for Termination Expense. If performance of work under the contract 
i« terminated for the convenience of the Government, the Companv shall reimburse 
the Seller for such further expenditures made after the date of termination 'or the 
protcc tion of Government property and for such I^gal and accounting servi. es 
in connection with settlement as are required or approved by the Company. 

(4) Payments on Account of Fined Fee. If performance of work under the . ontract 
is terminated for the convenient** of the Government, th** .Seller shall be paid that 
portion of the fixed fee whir f, the work actual I) con pleted, as determ jed by the 
Company, hears ti> the entire work under ibis contra* l less payments previousU 
made on account oi tne fee. If performance of ihe work under the contract is 
terminated for the default of the Seller, no further payments on account of the 
fixed fee shall accrue. 

'5) Computation of Amount Due. In arriving at the amount due the Seller under 
this article, there shal! be deducted (Pi all unli juidated advance or other un-
liquidated payments on account theretofore made in ihe Seller, (2) any claim which 

the Company and/or the Government may have against the Seller in connection 
with this contract, and (3) deductions under the terms of this contract, and not 
otherwise recovered by or credited to the Company . Nothing contained in this 
paragraph shall be construed to limit or affect any other remedies which the 
Company may have as a result of a default by the Seller. 
(6) Disposition of Advances, If performance ot the work under the contract is 
terminated for the default of the Seller, the Seller shall forthwith remit to the 
Company the unliquidated balance of any advance under the contract. If per-
formance of work under the contract is terminated for the convenience of the 
Government, the unliquidated balance of any advance shall be deducted from any 
payment otherwise due the Seller, and if the sum due the Seller is insufficient 
to cover such balance, the excess thereof shall be remitted by the Seller to the 
Company after demand and final audit of all accounts hereunder. 

(7) Property Accounting and Release. The Seller shall furnish an accounting for 
Covernment-owned Property as required by the article entitled "Accounts, Records 
and Inspection." 

22. BUY AMERICAN ACT 

The Seller agrees that in the performance of the work under this contract the Seller, 
subcontractors, material men and suppliers shall use only such unmanufactured 
articles, materials and supplies (which term "articles, materials and supplies'* is 
hereinafter referred to in this clause as "supplies") as have been mined or produced 
in ihe Pnited States, and onlv such manufactured supplies as have been manufactured 
in the United States substantially all from supplies mined, produced, or manufactured, 
as the case may be, in the United States. The foregoing provisions shall not applv 

(1) with respect to supplies excepted by the Commission from the application of the 
Buy American Act (41 1 . S. C. 10 a-d), (2) with respect to supplies for use outside 
the Pnited States, or (V with respect io the supplies to be used in the performance 
of work under this • ontract which are of a class or kind ietermined by the Commissior 
not to be mined, produced, or manufactured, as the case may be. in the I nited States 
in sufficient and reasonablv available commercial quantities and of a satisfactorv 
quality, or (4) with respect to such supplies, from which tht supplies to be used ir. 
the perf <rmance i t vsork under this contract are manufactured, as are of a class or 
kind determined b* rh** Commission not io be mined, produced, or manufactured, as 
the case may be, n. the Pnited States m sufficient and reasonablv available com-
mercial quantities and of a satisfactory quality, omvided that this exception (4) shall 
not permit the us* .n the performance of work under this contract of supplies manu-
factured outside tit.- Pnited States if such supplies are manufae lured in the I nited 
Mates .:. sufficient and reasonably av ai lab le commercial quantities and of a satis-
factorv quality. 

CHANGES 

a. Changes and Adjustment of Fee. The Company may at any time and without 
notice to the sure! ies, if anv, issue written directions requiring additional work 
within the genera! scope of this contract or directing the omission of or variation 
in work covered by this contract. If anv such direction results in a material change 
n: ihe amount or character of the woik described in the article entitled "Statement 
of ^ irk," an equitable adjustment of the fixeu fee shall be made in accordance with 
the agreement of the parties and the contract shall be modified in writing accordingly. 
Any claim by the Seller for an adjustment under this article must be asserted in writing 
within thirty days from the date of receipt by the Seller of the notification of change 
unless the Company grants a further period of lime. A failure to agree on an equitable 
adjustment under this article shall be deemed to be a dispute within the meaning of 
the article entitled "Disputes." 

Ii. Work to Continue. Nothing contained in this article shall excuse ihe Seller fr*>iu 
proceeding with the prosecution of the work in accordance with the requirements of 
a»iv direction hereunder. 
LITIGATION AND CLAIMS 

a. (nitration of Litigation. If (he Company, with the app.oval of the Commission, 
requires the Seller to initiate litigat.on. including proceedings before administrative 
agencies, in connection with this . ontract, the Seller shall proceed with the litigation 
in n,i <,d faith as directed from time to tune by thc-Comoam with the approval of the 
Commission. 

b. Defense and Settlement of Claims. Ihe Seller -.hall give the Company immediate 
notice in wrilinp (1) of any action, includ.ne any proceeding before an administrative 
agenc), filed against ihe Seller arising out of the performan* e of this contract, and 

(2) of any claim against the Seller the cost and extense of which is allowable or 
reimbursable under this contract, Except as otherwise directed by the Compaii) in 
writing, with the approval of the Commission the Seller *hall furnish immediately 
to the Company copies of all pertinent papers -eceived bv the Seller with respei t to 
such action or claim. To ihe extent not m conflict with any applicable policy of 
insurance, the Seller may, with the approval of the Company and the Commission. 
settle any such action or claim, shall effect al ihe Commission's request an assign-
ment and subrogauin in favor of the Government of all of the Seller's riRhts and 
claims (except those against the Company or the Government) arising out of any such 
action or claim against the Seller, and, if -equip-d by the Commission, shall authorize 
representatives of the Government to st tile or dejfend any such action or claim and to 
represent the Seller in, or lake charpp of an\ ,uch action. If the settlement or defense 
of an action or claim against the Seller is undertaken by the Government, tne Seller 
shall furnish all reasonable assistance in effeeling a settlement oi asserting a de 
fense. Where an action against the ^eller is not covered by a pnlicv of iusuran.ee 
•he Selhr shall, with the approval of the Companv and the Commission, proceed 
with the defense of the action in good faith, and in such event the defense of the 
action shall be reimbursed to the Seller; providing, however, ttud the Companv and 
the Government shall not be liable for such expense to the extrnt that it would have 
bee n compen- ited for bv insurant e which wasrequired by law or bv the written direction 
of the Company, v ah the approval ol the Commission, but which* the Seller-failed tc 
secure through ii s ow fault <»r negligence. 

■3B-

http://iusuran.ee
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APPENDIX A 

The Carey Salt Company 

Subcontract 96X-42124- C 

STATEMENT OF ALLOWABLE AND UNALLOWABLE COSTS 

I - ACCOUNTING PROCEDURE 

The Subcontractor represents that it has, and has had throughout 
its current and next preceding fiscal years, an established accounting pro-
cedure which will accurately reflect all of the costs allowable hereunder; 
that such established accounting procedure is in accordance with generally 
accepted accounting principles, consistently applied; that such established 
accounting procedure is fully reflected in its books of account; that it will 
maintain its books of account in accordance with such established accounting 
procedure for the period of this Subcontract unless otherwise approved in 
writing by the Company, and that it will maintain its books of account in a 
manner conducive to verification by audit. 

II - ALLOWABLE COSTS 

A. Basis for Determination of Allowable Costs The allowable costs 
to be reimbursed to the Subcontractor under this Subcontract shall be all 
costs and expenses necessarily incurred by the Subcontractor in the proper 
performance of this Subcontract; provided, however allowable costs shall 
not include, directly or indirectly. (1) any costs or expenses designated in 
this Subcontract, or this Appendix as unallowable, and (ii', any costs or 
expenses for overhead and other indirect costs except to the extent provided 
in paragraph B. (2) of this Article 11. 

B. Examples of Allowable Costs. The following are examples of items 
of cost which are allowable under th-s Subcontract to the extent indicated. 

1. Direct Costs. 

(a) Direct Labor. Direct labor costs consisting of 
salaries and wages including premium pay actually paid by 
the Subcontractor and properly chargeable to the perform-
ance of this Subcontract in accordance with the established 
accounting procedure of the Subcontractor, consistently 
applied. In the event the full time of an employee of the 
Subcontractor is not applied on the work hereunder, his 
salary shall be prorated on the basis of the actual time 
worked in the performance of this Subcontract. 
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(b) Engineering Labor. Engineering labor costs consisting of salaries 
and wages actually paid by the Subcontractor and properly chargeable to the 
performances of this Subcontract in accordance with the established account­
ing procedure of the Subcontractor, consistently applied. In the event the 
full time of an employee of the Subcontractor is not applied on the work 
hereunder, his salary shall be prorated on the basis of the actual time 
worked in the performance of this Subcontract. 

(c) Materials. The cost of purchased materials, tools, supplies, 
apparatus, equipment, and other articles (including processing and testing 
thereof and rentals of apparatus and equipment) and services (all of which 
are collectively referred to in this paragraph as "Materials"), including 
transportation charges thereon as are consumed during or necessarily 
acquired by the Subcontractor solely for, the performance of its undertak­
ings hereunder. If such Materials are furnished from the Subcontractor's 
common inventory, such Materials shall be charged at the Subcontractor^ 
inventory cost thereof in accordance with the Subcontractor's established 
accounting procedure, consistently applied. In calculating the cost of 
Materials, there shall be deducted all cash discounts, trade discounts, 
rebates and other allowances and credits available to the Subcontractor, 
including credit for any Materials returned to stock or to vendors. The 
Subcontractor shall physically inventory Materials left over after the 
performance of this Subcontract and shall furnish the Company with a 
certified copy of such inventory. 

(d) Cost of Travel. Cost of travel for the Subcontractor's engineering 
and operating employees in connection with matters directly related and 
pertinent to the performance of the work under this Subcontract. Cost of 
travel for employees in other than engineering and operating classifications 
shall be charged to overhead accounts. Reimbursement shall be limited to 
the actual cost of transporportation, communications and lodging plus an 
allowance of Seven Dollars '$7. 00} for each full calendar day each employee 
is in travel status in lieu of subsistence and all other expenses for travel 
performed. One-fourth (1/4) of the daily allowance is payable for each 
6-hour period, or less, of travel status time. Transportation and lodging 
receipts shall be retained with report of travel expenses, to the extent 

that obtaining and retention of such receipts is consistent with the Seller's 
practice. Cost of travel in private automobiles shall be reimbursed at the 
rate of 7 cents per mile based upon mileage distances set forth in the Rand-
McNally Road Atlas. 
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(e) Other Direct Costs. The cost of such other direct 
expenditures by the Subcontractor as may be approved or 
ratified by the Company as properly allocable to the perform­
ance of the work hereunder and which are specifically certified 
by the Company in writing to constitute an allowable item of 
cost. 

2. Indirect Costs. 

(a) Operating Overhead. An allowance to cover all of 
the Subcontractor's overhead and indirect expenses (except 
G k A expenses set forth below) properly allocable to the 
performance of the work under this Subcontract other than 
the unallowable costs set forth in Article III of this Appendix 
A shall be paid to the Subcontractor. Such an allowance shall 
be the sum that bears the same ratio of the direct labor cost 
exclusive of engineering labor allowable under this Sub­
contract as the total overhead and indirect expenses of the 
Subcontractor bears to the total direct labor exclusive of 
angineering labor in the fiscal year or years covered by 
this Subcontract. 

(b) General and Administrative Expense. An allowance 
to cover all general and administrative costs of Subcontractor, 
other than the unallowable costs set forth in Article III of 
this Appendix, shall he paid to the Subcontractor. Such 
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allowance shall be the sum which bears the same ratio to 
the total allowable costs under this Subcontract, exclusive 
of the costs allowable under this item (b), as the total 
general and administrative expenses of the Subcontractor 
bears to the total cost of the Subcontractor's sales in 
the fiscal year or years covered by this Subcontract. 

(c) Determination of Overhead Rates. Upon the com­
pletion or termination of this Subcontract, the Company, 
in consultation with the Subcontractor, shall determine the 
actual rates of operating overhead and general and adminis­
trative expense allowances applicable to this Subcontract 
in accordance with items (a) and (b) above, and the parties 
shall execute and appropriate amendment to this Subcontract 
setting forth the rate agreed upon which shall apply to the 
entire period of the Subcontract. In determining Subcon­
tractor's total operating overhead and total general and 
administrative expenses under items (a) and (b) above, there 
shall be excluded from such totals (i) all costs and expenses 
which are similar to or of the same class as costs and ex­
penses which are unallowable or are allowable as direct costs 
under this Subcontract or this Appendix and (ii" all costs 
and expenses which, in accordance with Subcontractor's es­
tablished accounting procedure, are charged on Subcontractor's 
books of account as direct costs of another job or contract. 
If the Company and the Subcontractor fail to agree upon such 
revised overhead and general and administrative rates within 
ninety (90) days (or extended period to which the parties 
may agree) after expiration or termination of this Subcontract, 
the failure to agree shall be deemed to be a dispute within 
the intent and meaning of Article 8. DISPUTES, of the 
attached "Terms ard Conditions". 

Ill - UNALLOWABLE COSTS 

A. Examples of Items of Unallowable Cost. Irrespective of whether 
they are treated as direct costs or as indirect costs, the following items are 
considered unallowable except as indicated. Failure to mention any item of 
cost specifically does not imply that it is allowable, 

1. Advertising, except "help wanted" advertising and other 
advertising clearly necessary for the performance of the Subcon­
tract. 



Appendix A 
Page 4 

2. Bad debts (including expenses of collection) and pro­
visions of reserves for such debts. 

3. Bonuses, and similar compensation under any other name, 
which are not consistent with a practice so established as to 
constitute a condition of employment. 

4. Compensation pursuant to any agreement or understanding 
for payment of a commission, percentage, brokerage, or contingent 
fee to any person or selling agency employed or retained to solicit 
or secure a Government contract. 

5. Contingency reserve provisions (except provisions for 
self- insurance reserves). 

6. Contributions and donations. 

7. Depreciation in excess of that calculated by application of 
the straight-line method, on the basis of expected useful life, to 
the cost of acquisition of the related fixed assets less eatimatad 
salvage or residual value at the end of the expected useful life. 
Any amount for depreciation in excess of that computed in accord­
ance with the foregoing is not allowable- regardless of whether auch 
excess is included in tax amortization certificates or is acceptable 
for income tax purposes under liberalized depreciation methods 
permitted by the Internal Revenue Code and Regulation. Amortiza­
tion or depreciation of unrealized appreciation of values of assets 
or of assets fully amortized or depreciated on the Subcontractor's 
books of account is unallowable. 

8. Dividends provisions or payments. 

9. Entertainment expenses. 

10. Federal, state and local taxes on income and excess profits. 

11. Interest on borrowings, however represented, bond discount 
and expenses, and financing charges. 

12. Legal, accounting, and consulting services, and related 
expenses incurred in connection with organization or reorganization, 
prosecution of patent infringement litigation, prosecution or defense 
of anti-trust suits, or the prosecution of claims against the United 
States. 
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13. Losses from sale, exchange, or abandonment of capital 
assets, including investments 

14. Losses on Dther contracts. 

15. Maintenance, depreciation and other costs incidental to 

the Subcontractor's excess facilities (including machinery and 

equipment) other than reasonable standby facilities. 

16 Premiums for insurance on the lives of any persona where 

the Subcontractor is the beneficiary directly or indii ectly. 

17 Selling and distribution activities and related expenses 
not applicable to this Subcontract products OT services 

18 Taxee and exoenses in connection v/ith fmanc-.ng, refinanc-
ing, or refunding operations, including ths listing of securities 
on exchanges 

19. Employee compensation and beneiit plans- :nciuding pen-
sion. vacation, sick leave hospitalization, termination pay, 
retirerr.ert, bonus group health, accident life insurance, etc., 
employee relat.on programs, int. lading awards recreation house 

organ operation of ■': ?pens> ries etc except thotie currently 

in effect as cf the dc n of '"if Suh«.o; tract a? a condition, of employment. 

siO Fines and ueu-il'ieij except < >- provj led for elsewhere in 

th'- s Subccr-r.j i ■ 

21 Except .s otl'f'r-*»se yxov.ded ir *hs Subcontract, losses 
and expenses (not ccmpens.^eii bv j-suMne r, •• otherwise) sustained 

in the pe i for man. i-"3 oi th?a Subcontract 

ZZ Movies expent.es of employees .-na the-- ff-.miiies except 
as specifically provided in *h; s Subcontrac ; 

I' Any proi.ts ir- c;r- ctior «-.'.v * '■tv-i - c omp,\*,v transactions 
and transactions *v th sul:s-" -net .« r J •" .; 'ts of the Subcontractor 

http://expent.es
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B. Examples of Unallowable Costs Unless Spc 
Approved by the Companv. 

1. R eari �rangement or relocation of facilit,� � i 
acuities or plant sites. 

2 Repair and replacement of Governm.nf 
government-owned property. 

3. Se 
CUritymeasure8°f a special natu re. 
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PURCHASE OBDER SWCGNTRACT 9bX-k212h.~C 

SUPl'LEMENTAL AGREEMENT NO. 1 

THIS SUPPLEMENTAL AGREEMENT, made and entered into this the 10th day of 
March, 1959, by and between UNION CARPIDF NUCLEAR COMPANY, DIVISION OF 
UNTON CARBIDE CORPORATION (here .rffter referred to as the "Contractor" or 
the "Company") acting under Contract No. W-7^+01-eng-26 with the UNITED 
STATES OF AMERICA (hereinafter referred to as the "Government") as represented 
by the UNITED STATES ATOMTC ENERGY COMMISSION (hereinafter referred to as the 
"Commission") and THE CAREY SALT COMPANY (hereinafter referred to as the "Seller" 
or the "labcontractor") 

WITNESSETH THAT: 

WHEREAS the Company and the Subcontractor have heretofore as of the 9th day 
of February, 1959 entered into P^rcuase Order Subcontract lyoX-42124-C (herein-
after referred to PS the "Subcoutract"), and 

WHEREAS, it is found acvantageo'^ and in the best interests: of the Contractor and 
Government to modify said Subcontract as hereinafter set forth, 

NOw, THEREFJRE, in consider a + < on >f tne premises f..nd the r.utuax agreements 
hereinafter set forth, tht cub--ont>net . s nereby modified n tne fol owing 
particulars only. 

1. In Article VI - INDET<INIF1'.ATT T. Paragraph A , line lU, the word 
"allowable'' is hereby deleted, auJ the word jnailovable' substituted 
in lieu thereof 

2. In Arti.-le IX - ADDITIONAL INSURANCE • * e vjrds "3ui;e<-t \o the approval 
if the Company' ^hall be inserted tre^edinc *-he f •»-<=+ sentence of the first 
c ibpax igraph, beginning with ti.t wo- ■ FrenuunK . 

3 [n Appendix "A' - STATEMENT CF Arb'WArjIj? .'-'MD UNALLOWABLE COSTS, under 
subparagraph 1.1 L, ^dd the fol^wir.,' 

"4. Overtime work and r*->*eu co;u;*?rsu'. ^oi y direct and indirect labor". 

All ^hei :"" /visio>-]> ' erus and rondit i ar-^ ot ~;ie .■vf-H ontract shall remain 
un ha-i^ed and in iul, * J.-I e aur tie t 

IN VZTJJLSF ..HERE jJr the pnrtie3 nereto bav execute' *nl Supplemental 
Agrec^er.^ as if "he la r.,on* h and year fir^t a bo wr.'*p;i 

;TJI^ N '-HRBIDE NUCLEAR COMPANY 

THE CAREY CAI.T 1 HVkHi LS'W.y V UNION CHRBIDE CORPORATION 



" i' olT* ' Vi*rr£' A J "1'» , ■nade a~d e-'ered i'/i ii s e 2'tr. 1a\ of 
■. (,• s', 1^ , v P'd fwfon T' M A^M™1" T'l'iZA? fMPAN . IV 1ST " "S 
,4Ti'\ "A ,pTr ''-1 IV I N r.e.f iHl er ~ef<"r-pd to ae "rP "ontrac4 c r or 
• ,p -pa'A a-4in* -i.dei "o-Ma^t «' *-'« 1-r^-?' v,' >ve T'l"1-: STAI _ 
r rvJ-rI -^ •••*»' '-.afl< 'ef'-ired c Pb ♦ rO»<*:nmrnt" is represer4*»d b" 
t.e 'JlITTi- A7-c AT"",M' ' FN~RC' ''W; -' I b<?r«*1-af4er referred tr as +.ie 

'"■"rani ssli a.ii "^ AR*"7 ~ALT MI-AT4 ^rf'-aft^r referred *o as * he 

^~Il*>r" ' 4 e ^ I'Mir/jn^or ) 

*TTTtS^ r\ ^ V" 
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after -e4>tifi *c as ' *- ' ^ v ' * ra . a, 1 

V -f *h A", .' i" '.<. \*nr a^ an4<V'Oi3 a* * t e • . ~4 *> 43 ' e *"' r4" at r» 

and rVovernm*»nt fc «j^dl4^ ii ' " 4>^r- ra< e^ ie*< i-iaf* t s'*' * °v, 

"Cw, TtZ'^i *■ 0r , ■" "" TiP'1 l°i^*a. ^' ^ prp" ses a * •" TT.4 in. a.*v"e* TI«-
. ereinaf^e4 bet *r — , *he i"*"1 .a * c> t- t

 x • r* I'fie. 1 *» * w 

particulars -"V ; 

1- "r4. .e ' - " v?*- "," p 7-5 •, R*;. a v. -e *< 4a ^ e ' c^-
r>4i^ da*- .f 7* c Nc. "" "r^m .P ^0, "> ' 'pen ': '1, io* >. 
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F:N:FASE ORDER SUBCONTRACT KG. 96X~LZL2U~Z 

SUPPLEMENTAL ADRFEKENT NO. 5 

THIS SUPPLEMENTAL AGREEMENT, made and entered into this the 9th day cf March, 
1^61, by and betweer 7NI0N CARBIDE NUCLEAT. COMPACT, DIVISION OF UNION CARBIDE 
CORK RATION 'hereinafter referred tc as the "Company") acting under Contract 
No. W-740l-eng-26 with THE UNITED STATES OF A-ZRICA (hereinafter referred to 
as the "Government") as represented by THE UNITED STATES ATOMIC ENERGY COM-
MISSION (hereinafter referred to as the "Commlsalon") ®nd THE CAREY SALT 
COMPANY fhereinafter referred to ae the "Seller") 

WITNESSETH THAT; 

WHEREAS the Company and the Seller have heretofore ae of the 9th day of 
February, 1959 entered into Purchase Order Subcontract 96X-k212U-C (herein-
after referred to as the "Agreement"), and 

WHEREAS the Agreement has heretofore been modified by Supplemental Agreement 
Numbers 1, 2, 3, and U, arid 

WHEREAS it is f~und advantageous and in the best interests of the Zorc-pb^y and 
jcvemment to modify said Agreement as hereinafter set forth, 

NOW, TKLREFv-M., ir. consideration of the premises and the mutual agreements 
hereinafter set forth, the Vreement is hereby modified in *. A f~llowing 
particulars only 

1. In Article IV - MAXIIL'?' A. :;rT Ai:D I LNLTkTl JJS, del°t- *aragre.jhs A and 
: ir. their entirety and insert the following ir. i'.ei. t,herecf. 

"A It is estimated that the total c^et to the t mpany fcr performance 
of th-9 Agreement for tne per.od March 2, 195^ thrc 12,: June 311, 1961 
will net exceed a nax;jnum aroint f 590,J>*' . "1, whicl .amount consists 
cf £F5,CX.OG estimated cost <*nd *c,s50. K fee. 

. . Ir Art cle VI - INNE^'LFIIAIION, D&ragraph A, line 13, the 'word "a^low 
al^e" is heresy deleted and the w< rd "unallowable" substituted in lieu 
thereof. 

All - ther prov^si'; .-», terns &-'d :ono.it -ns 
■-.darged and in f .11 i. "ce end effect. 

the Agreement shall remai: 

IN ti' T ESS WHFRLGF, thts parties hereto hav* executed t>us Supplemental Agree 
ment a< of the day, month and year first &N ve written. 

\ Jlii -Jrt i . v It Ai> I A 11?:- 'd'CLEAR OMPANY 

• "NT T; '\K INE C UP' ' A"; 

T7_J^s^fe±r±^d 

"It! e/^_c« *'■ f* ^ Jbu\*Ut**e i_-a, 

an-"5.1 curebasing A^er.' 

http://ono.it
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PURCHASE ORDER SUBCONTRACT NO, 96X-42124-C 

SUPPLEMENTAL AGREEMENT NO. 4 

THIS SUPPLEMENTAL AGREEMENT entered into the 2nd day of February, 1961 and 
effective the 1st day of March, 1961, by and between UNION CARBIDE NUCLEAR 
COMPANY, DIVISION OF UNION CARBIDE CORPORATION (hereinafter referred to as 
the "Contractor" or the "Company"), acting under Contract No. W-7405-eng-26 
with THE UNITED STATES OF AMERICA (hereinafter referred to as the "Govern­
ment"), as represented by THE UNITED STATES ATOMIC ENERGY COMMISSION (herein­
after referred to as the "Commission"), and THE CAREY SALT COMPANY (hereinafter 
referred to as the "Seller"), 

WITNESSETH THAT: 

WHEREAS, the Company and the Seller have heretofore as of the ninth day of 
February, 1959, entered into Purchase Order Subcontract No. 96X-42124-C 
(hereinafter referred to as the "Agreement"), and 

WHEREAS the Subcontract has heretofore been modified by Supplemental Agreement 
Numbers 1, 2 and 3, and 

WHEREAS the parties hereto have altered into Subcontract No. 2070 whereby the 
Seller has agreed to furnish the Company certain mine space and services in 
salt mines of the Seller located near Hutchinson and Lyons, Kansas for the 
purpose of conducting certain experiments to determine the feasibility of 
disposing of reactor fuel reprocessing wastes in rock salt, and 

WHEREAS the Company is desirous of securing additional supporting services 
from the Seller in conducting the said experiments and the Seller is willing 
to furnish such services as hereinafter provided 

NOW, THEREFORE, in consideration of the premises and mutual agreements herein­
after set forth, the Subcontract is hereby modified in the following particulars 
only: 

1. Articles I, II, III, IV, V and VI are hereby deleted in their entirety and 
the following Articles I, II, III, IV, V and VI are substituted in lieu 
thereof. 

"ARTICLE I - STATEMENT CF M)RK 

"A. In support of the Company*® experiments to .determine the feasibility 
of disposing of reactor fuel reprocessing wastes in rock salt (herein­
after referred to as the "Work"J, the Seller shall render service and 
furnish facilities as set forth below for the periods shown. Test 
equipment will be provided and operated by the Company. 

"During the Period March 2. 1959 through February 28. 1961: 

"1. The Seller shall provide space in its Hutchin3on, Kansas mine 
and provide the following supporting services for the Work: 



Supplemental Agreement Nc. 1 
rurchase Order Subcontract 96X-42124-C 
lage 2 

a. (1"! Scale any loose rock off the ceiling and whitewash the 
walls and ceiling of the selected test chamber; (2) provide 
adequate lighting ana ventilation of said chamber; and (3) 
provide sucn power cables and v. it lets as may be required tc 
operate the test equipment and associated control panels. 

b. (1) Excavate two cavities, approximately 7-1/2* x 7-1/27 

x 10*, separated by a lineal distance of 100 feet; (2) 
c .re drill ±20 thermocouple wells in floor of chamber at 
locations designated by the Company; (3) transfer test 
equipment from the surface down to the test chamber; (4) 
assemble and install all test equipment in accordance with 
specifications designated by the Company; (5) assemble the 
segmented cavity-cover according to specifications designated 
by the 1ompany; (6) conduct necessary tests to determine that 
all ^squipment and facilities are functioning properly; (7) 
transfer approximately ^,000 gallons cf Company furnished 
synthetic, non-radioactive, reactor fuel reprocessing waste 
from the surface to the test cavities in measured amounts 
for each cavity specified by the Company; and (8) perform 
all other work necessary :r incident tc the performance of 
the above work. 

c. Fill the two cavities 7-1/2* x 7-1/2' x 10* with brine solution. 
Excavate twi. experimental test chambers in the wall of the 
large test room. The bottom plane ;f each chamber is to be 
located 3* o-oove and parallel tc «t.e fl-or of the test roor..; 
each being 10* wide x 6* high x V* ieop; each to have one 
19" square x 24" deep excavated hole located in accordance 
with the sketch "Suggested Location for Experiments 1 and 2"i 
dated May 11, 1^59- Each chamber is to have approximately 
12 thenr.(.ct.uple holes located at the direction of the Company. 
Nxcava4 e one civiiy " square x 24." deep on the floor of the 
mine in tne area ad,1 a cent t' the ^arge test room. 

Tbe >eller shall provide mine space, supporting labcr, material 
and utii ty services to enable Company personnel to conduct 
the f Hew r.p experiments ''n the Selier-s 'iutchinscr mine: 
a * Ctudy _o f Cavity Alteration lor Synthetic .'ianford Type [urex 

'■/aate in .took 3a... t. An experiment consisting of two 3" 
diameter cylinders 3* long containing synthetic waste. The 
cylinders will i e stsaled with salt blocks and heated over a 
period of time. be char ?e in shape of the cavities will 
the*! be studied '\ ']etai_. 
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*r- • Detorminau ons of olff&ct of Temperature Variation of Thermal 
Prop'-rtie? ■>.? Salt on Applicability of Supe.rno6i.tion Principle. 
ibis sxperioout will cone:o: of the .o.c'aivr-emeno of temperatures 
around an array of buried heaters and around a single heater. 

c • Field Measurement of 'leat Flow Patterns from Cylindrical Radio-
active Sources stored in Natural Salt Formations. A 1ong 
cylindrical heater <%" active length, will be buried in the 
floor vith 41 thermocouples installed at various distances and 
various lepths in eight h.las around this heater. A second 
cylindrical heater will be buried in the wall of the large 
pillar adjacent to the Company7s previous experiments, and 
will also have 41 thermocouples in eight similar Holes. Dial 
type strain gauges will be installed to measure floor to 
ceiling movement and "leid" type gauges to measure f^ocr to 
ceiling and wall to wall movement. 

1. "Room and Puddle" Test. A amaii '18" x 18" x 24,; cavity cut 
into, the faco of a rillar arid having a recessed floor will ce 
used tc evaluate the concept cf disposal on shall--w ^ayer? on 
the floor of a cavity in salt. 

'3- The Seller shall furnish without charge ex.cept for iab-~r and 
transportation six (6) clocks ot salt, total -stimated weight 
""j~ pounds, and shall ship via .repaid mot- - freight t:. the 
following adaress■ 

Eugene 1 v V*-rtson 
leoioglo-.a Survey 

A.con; ruiHing 
b^-ttoT-r Avenue and ivwh., 1 Str-tt 
c ver Sprun er j -iaryl-".''d 

<L. The lei; or will -?re dru.1.1 at. approximately four ^4/ locations in 
thp lyoru- mine. !'r.?rp will be tw< M core holes at ea oh li-'-at.i on. 
'T:t !1) -(-re h:j.e will be In tne ilo^", 30 +'-: 40 fe^t l*ep. Hie 
other t, i.e. .n tne r<o..f, '->■-■ near ver' cally as possible, 10 t.. <+d 
feet at--: , "Vr, „-f the four core fiole icooibos are foxed as follows 

1.) At toe extreme south end -A' the "Mo hao'! entry. 

'2\ At uhe extreme west end of Untry I :>. 5 off the "'lo i a-" entry. 

locations <-f the two add't: oa oore drill hoif* vili be dete mined 
after the work begins. 

'Loirinp the Per; >d '-Arch 1 t ld6l_ thr.,agh June .1:, _l'rlol : 

5.- Tn addition t. th o cui;t;r-uato or: of the Itatem^nt of Work outlined 

http://Supe.rno6i.tion
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•-. Article- I A abr j<>, the Seller shall provide s1 pporting labor, 
mater iu ■ ,4 ity eenac 4' enable the lompany or bompany 

'ort. - * i : - ur „ ^r- ^uct th= fola owing i°°orob,5l stud1 *=>=. 
relates! to i^att.. flow ",o iv 4y al l"ty, ii space in the 

Seller's Hutches.: and Lyons, . a; ov - mine1- provjJed <~ 4' ind^r 
space i"ieemert Sit contract . o. 1 " vetween the "ompanv ana 

the ie_ -r , 

a. \PX r^ximateiy thr^c ( j) rooms ■ appi. /-i mutely *' x <-' x: <; ' ^ Ml 
will e excavated an J heated tc vari us tern;erat n*s. The 

plastic flew (creer rate,s will ve measured in t'-f 3e smal^. rooms 
at amr^ent tanrers4 .o°s and at the elevated tempe-atures. "y 

locating the ; _oms a. ire&o of d:fCerent -'tress t .e pffecr, 
m^tTai SLrese «vii a sr e st idi v>. 

b. leasurements at am e^* ler oerature -n various r^tans i *' 
thr- Seller'.-- coW 1 ns ^ and j.y.ns, hansas min^s w^li 4e 

a'."''- to iote1-" ir* 4' *- "ffects f depth, roop s^ze, and 

pillar so «L n , " a<= o" : o,; ~h<- rata l ~om these measure 

ments »iil :e us>e^ tc P.PP'I e ^u ; "~ oa^ ri.at: onship s 
oet"wc?n depth1 a ,d stress " a't." f-"* , and +he result r.^T 

structural mt^jr* .ty i area^- .. =«. fi r storage i : radio 

ac4_ve wastes. 

". -em "° J- - '" o isn of ■ft^e -ru nanirsaant o- d-^ec+eo 1; 
thf ,ompan> . 

"Durlrc the I eriod .bi; 1, 1 v_ _. ibH jtj_ __Juru_ 30* 1? _ JL 

f -ierv^oeM suppo t..u; 4re 

it ' .;ri.r. ar - i j, - ^, ^arsa' ir.nes 
c r -i roc ict . 21 *~ betwc"" 
' -. -...f c Or. *- e iv "f IT', —: 
_, j r^-. \ *< f

 Ky wr tten \' re 

ri°,j fr-" the Company'<- r^co-.* iti-ui"r to thj seller, ar. '-
tne . -. t " -\v\A firni'' fV buox <. 3ct ff rt.i ', i°reon. 

' at. ^- . i • r, iv 4 jr-0rt <>- ' * T^ ^er , *e . •■ :e'0sar7 t 
.n^4! i te&4 ^^u -w «o, iL •-r"-. ° \r"fo . b rert^rr. J. O^ 

(.un* Ooo;slj -—f s . "a . prr^ut. 

I erforrr i,.pi r t-j ^ *-<•-•■ ta.i * - - n: r-ct^Oii ^Itf 4r^ Wcr<. 

c. Alter nar o in ' i * ' a- * -; . '-d K,y tne v^;/-^^' f ^ 

'■ranspcrt .£ <r ^t4 . i? -q ^ n.^'t, cr4« .er^ axil pater.al, 
some - f '^.di i - ' 1' >act ve 

d -Xi' /d" rorbu ' i rag* < J samples, see cf <diirh nay 

. •= r ' ->r t "J e. 

'-, loo S^1 b ' ohal-L f.mis trie 

JV r in " _-„ e n tin- o° "' 
;r ■ ,n: i r i*u r .;-iOf 
"■ r- " - . any "' d ti'j oel' ■ r -
,v i . 4oo c

3nd self" ^ 
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e. Remove and dispose of wastes and equipment as directed by 
the Company. 

f. Provide the privilege of and facilities for ingress and 
egress to the work areas of the Company and its contracted 
personnel and equipment deemed necessary by the Company to 
maintain progress in the Work. 

w7» It is understood and agreed that radioactive tracer materials 
may be used in the Hutchinson mine subject to the prior approval 
by the Seller. It is further understood and agreed, that the 
Company shall have the right to use radioactive reactor fuel 
reprocessing wastes and other radioactive materials in con-
ducting its experiments in the Lyonsr mine. 

' • S 0 0 "V ' T 
"ARTICLE II - PERIOD OF PERFORMANCE 

"A. The period of performance of this Agreement shall commence March 2, 
1959 end continue until June 30, 1964- The work shall be in three 
stages. The periods of performance of each stage are as follows: 

1. March 2, 1959 through February 28, 1961. 
2. March 1, 1961 through June 30, 1961. 
3. July 1, 1961 through June 30, 1964. 

"ARTICLE III - CONSIDERATION 

"A. Payment for allowable costs to the extent specified in Appendix "A" 
attached hereto and made a part hereof and fees as set forth in this 
Article shall constitute complete compensation for the Seller's 
services including profit and all items and kinds of expenses not 
allowable under the terms of this Agreement. 

1. Fixed fee for performance set forth in Paragraphs A-l, A-2, A-3 
and A-4, Article I cf this Agreement - $5,600.00. 

2. Fixed fee for performance set forth in Paragraph A-5, Article I 
of this Agreement - $250.0<J. 

3- A fixed fee will be negotiated annually for the performance 
described in Paragraphs A-6 anc' A-7 of Article I of this Agree-
ment. Prior to July 1st of e&« 1 year (beginning year 1961) the 
Company will present to the S&.' _er the scope of the work to be 
performed during the auccesdin twelve-month July-through-June 
period, and the parties agree ) negotiate in good faith the 
reasonable estimated cost of 1 sh work. The fixed fee for that 
twelve-month period shall be f j.ve percent (5$) of the agreed 
estimated cost. Failure of the parties to agree upon such 

■ o :>s; (i : . .' - 1 . • -. cur •.-' u. • . tor; in; tl • ?r 4;.IF 
, '0.0 " o*v •' 'T:- ■'• h'- ' ''" '"" rof'Jl ler-4 c v t'es, 

. .„ • ' > - ' ^ "- lie . . ' <x . 
% 



o • c © 
Supplemental Agreement \o. 4. 
Purchase Order Subcontract 96X-42124 C 
Page 6 

estimated cost shall be deemed to be a dispute within the intent 
and meaning of Paragraph % DISPUTES, of the Terms and Conditions 
of the agreement. 

"ARTICLE IV - MAXIMUM AIOP'I AbD LIMITATIONS 

WA. It is estimated that the total cost to the Company for performance 
of tbois Agre^irent fcr th<= period ^ar.h 2, 195^ through February 28, 
1961 will n<vt exceed $85,600.00, .rhich amount consists of $8"),000.00 
estimated c<- st and ,^,600.00 fee. 

"B. It is estima+ea that .he total cost to the Company for performance 
cf this Agreement for the period March 1, l^ol through J .die 3P, 1961 
will not exceed a nax_urum amount of $c,25'J.OOs which amount consists 
of $5,000.no estimatPo ccs+ and $250.'X) iee. 

"1. Th<-' estimated V tal cost tc the ompany fcr i rformance of *'i.s 
Agreement d^"ii.g t..e period Ju_y 1. I'W thr - Juii* ^ , ~-r-* and 
the fixed fe^> Uicliri»i !?va . <- ietecrr"'' «■- ir - rdc » > Art cle 
III A.3 hereof. 

"D. The dell er agrees to use J.& oest el! * "■ To oplet • trfjrmanct 
of this Agreement within sa d eatonr <-«_. osTa, . it r>e_t: e: t: e 
Company nor th<=> Seller rvarantees 4 agorae; ot the est-matea 
costs. 

**£J. The Seller shall k^et 4h° „ompv-y cuTrorTiy a^vused of "^p'rnd'tures 
and commitments ana shial not r>pen» arc /> r c JTB it any ■ui unts m 
excess of tr* estimated -•os+s ts set out ir. A^^cle *. H I J 1". B. 
and as shalu oe det-iTfuu.ed ^ 
Th° Company s \±+ not ' - re., 
excess Nf th» maximum art our ^> 
a.m irts m?y ^ suoseq >ently r<-
Sei-e^ -njOl *ct u,; r os+3 i* [PU man-" cf »b ^ \jTe"nei4 ■> i 
ax^^s jf :h= -* t ictoc! ->c?t - -; /f.to"- .. t«- a ..ess aad .nt - th<° 
1 " ujjiy =hal . r> tne „oj_^er wr tt ,c r- 4^'p ucrM mg the -<nimoted 
cos. and stat^ui th" revised ^t ...nated '.st uK « al_ thT0 lpor. 
oonr+ 4.te 4'* -. i-joated c<-ret .f r<~rf rraar-e f„ • r"- rer >d '-f trus 
A'rtrer.t. bj>n \uo' the V 1". rot, -e of wy iur-h i^v^e*"1 est mated 
coed, the ^ onpany "sha.l \ja.i ~ *■< ~ 'igbt u ^^'ol; whi'^ ^o: .r. oi 
t^e i'rrk -ind ther 'b Lgatxrus unuer th > vfTeerrant tbr ~- .or s.ial1 

^.or.t JMIC to perfor. 

,!F. V id~Uf+merit shall ..- m .d u trr aaou . of ti» fjre<* f*« _t tt-e 
^ent that the act a. -' °d oi th'" -•' rk: n. " es fr-jr ' e p^-ma-' <* 
cost th-.r- f r u. tic - *a t V-- e^ ..mated cost - s "K: ^-J as 
1 fl.reio5 v V*P provued, evCfd i-> p-cv ^e^ f^r "n x ra pnr» "Tciph "T -e 

ccon 

ed 

=; be-
* t 

•inct 
Jiir 

"•Ojl^ti 

1 li >. 

with Art 
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r/ liig by 

C-L r 
4 > 

ud . 
4 tie 

ihe 
■iS 

.. hereof. 
^■=•11 er in 

t., h naodiaurr 
\ mpouiy» rcid the 



Supplemental Agreement No. 4 
Purchase Order Subcontract 96X-42124-C 
Page 7 

attached "Terms and Conditions" entitled "Changes". No claim for 
any adjustment of fixed fee shall be made or entertained because of 
error or omission in computing the estimated cost of the work. 

"G. The giving of any notice by either party under this Article shall not 
be construed to waive or impair any right of the Company to terminate 
the Agreement under the provisions of the Article entitled "Tennination-" 

"ARTICLE V - iAYMENTS 

"A. Payment for Allowable Costs. The Seller will be paid monthly within 
thirty (10) days after receipt of invoices for its allowable costs 
expended ir. accordance with Articles III ana TV hereof u^n submission 
v,y the Seller of duly certified vouchers or such other documents as 
t.ue Company may require and in the form required by the Company. 

"^- 1 rovislonal Overhead Rates. For the purpose of uaKir.g payments in 
accordance with Article 7 A. of this Agreement, th*0 fc 11 � wr? pro­
visional overhead rates shall apr_!y* 

I. Ope J at in g overhead 1041? of direct labor 

*>. leneral and Administrative - ?% of Seller's allowable costs 
excluding 0- & A expenses 

"l^- Qgtermlnation of verr.ead Rates. Upon determination f th" aet.ua. 
rates for >verhead allowance and general and administrative expense 
as trc\-;ded in Appendix: "A'!, the Seller shall p»y to the company the 
amo'Tit, if any, by whi ca th* overhead allowance and ceneral and 
administrative expense paid under ..he provisional rates exceed the 
"i^uirit payab1 e aider th* a^'ual --ates; or the Seller ohall > e paid 
th* ano uot, if any, by vvt oh the ---»-head allowance and general and 
actu-.v stc oive expense ] a- i under th-* orovd^ical r&V;s is less than 
the amoc.nt payable under the actua. rates. 

"r'« Fixed F-se. Ninety percent (907,, ;f tne fi^ei fee shall o» paid 
in monthly installments as follows: The "e^i or shall bi pti^d 
each mc.nth a sum bearing the sare rat:\ t- rlnety percnet ' b'"",'.; 
of tne i ix«d fee as the allows1 1 *. costs reimh j-aeo t- the Sell'1-" JI 
such .TkUth :n accordance with >aragraph A. of this Article V bears 
-e^-f-eot'/ely to tne total estimated cost established unaer Fa-agrr.yhs 
A., -, -." C. of Article IV. "jor completion and accept a-ice r the vr rK 
her »'inder and upon complet . or. and P i>mi<'si-.n by the Sell f property 

0 "courting., patent disclosure, assignment and final release in th.* 
1 Tr. required by th-3 lompanyv and upon d*ierminat',o." of 4hc pctua] 
r*<t^j for fr^rhead ..1 i wncp ani central and a.hrnl^t- t' -.-<? f-v-p^n0'-
arid tne payment f any aroour-4 due fr. rn the Seller ur; :er ».iraroaoh ". 
cf tnis Article 7, one Sell °r ,°ha^ ' w.a paid the rernft'- IP a'", -n4 
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.5. The Company's letters of J^ne 12, 1959> November 17, 19^ and July 27, 
I960 are nerged wita and superseded by this Sapplomental Agreement� 

AJJ other provipjuns, terms ar.d conditions of the Subcontract shall remain 
unchanged and in fall force ana effect. 

This Supplemental Agreement bha].l have no force or effect until approved in 
writinr by a duJy auLr.orizea representativt of the commission. 

EC WITIvTil'.S WI-CJuiT-, the parties hereto have executed this Supplemental 
Afreeraant as ~<f tha aeyl month ana year first above written. 

TP'T^:; CAIIL-IDE NU'J.UIAR COMFIT 

ui7isioi: OF WTIPN :\im~jE CORPORATION 

*v , 

il-eneral Purchasing Agpnt 

THE CARJTf 3A17 C«' "OAT. 
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Chronelogic'sl Summary of AEC Contact with 

Petroleum Research Corp. and Atomic Storage Co. 

January, 1960 - A. I. Levorson, consulting petroleum geologist, acting 

on behalf of PRC, wrote Director, U. S. Geological Survey, for help in 

arranging a meeting with AEC staff for presentation of PRC ideas on waste 

disposal. 

February 24, 1960 - Meeting with Gilman Hill, President PRC, J. A. 

Lieberman, RDT, and representatives of USGS. 

June 17, 1960 - Letter from Lieberman to Hill requesting an informal 

indication of "the nature and scope, including estimated cost, of laboratory 

and field investigations... to demonstrate and prove the concepts..." Stated 

that budget limitations precluded commitments for new projects. 

June 24, 1960 - Letter from W. A. Colbum, Vice President PRC, to. 

Lieberman transmitting and elaborating on an outline of research (total 

cost - $248,000). 

August, 1961 - PRC negotiated with Blackfeet Indian Tribe on a joint 

venture to drill test wells on the Indian reservation and to develop a . 

facility for subsurface disposal of Hanford high-level wastes. AEC was 

not approached on this proposal and was not a party to the discussions 

between PRC and the Blackfeet Tribe. See staff papers 180/17, August 17, 1961; 

180/18, October 30, 1961; 180/19, November 13, 1961; and 180/20, November 9, 1961. 

Voluminous correspondence and much discussion involving Senators Mansfield 

and Metcalf, Governor Nutter, and numerous private citizens. Blackfeet 

rejected the proposal. 
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January, 1963 - Ex-governor McNichols of Colorado approached JCAE staff 

on behalf of PRC for information on the status of a proposal to AEC by PRC 

to dispose of radioactive wastes. A proposal of this nature had not been 

made at the time. Review of contacts with PRC sent to JCAE staff. 

January, 1964 - *Joint proposal from Steams Roger Manufacturing Co., 

E. A. Polumbus, Jr. and Associates, and Atomic Storage Co. submitted to RDT. 

Detailed discussion of the proposal between R. W. Akerlow, Stearns Roger 

W. A. Colburn, and RDT and Production staffs. Copies of proposal sent 

by Colburn to Senators Mansfield and Metcalf. 

February 12, 1964 - *Proposal rejected by letter from Pittman to Colburn 

on the basis of unacceptable problems in safety and economics of the concept 

after technical review by RDT and Production. 

April 8, 1964 - *Rebuttal attempt by Colburn, submitting a series of 

"questions, answers, and discussion". 

June 8, 1964 - *Detailed response to questions posed by Colburn in 

letter from Vander Weyden. 

May 1, 1965 - Letter from Colburn to Senator Jackson requesting information 

on incidence of cancer and leukemia in Washington. Expresses concern that 

radioactive waste is escaping from Hanford. Letter referred to AEC by 

Senator Jackson. 

May 20, 1965 - Response to Senator Jackson by General Manager. 

*Copy Attached. 
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RESUME 

Atomic-waste disposal will play a vital role in the development of 
the civilian nuclear industry as well as in the continuation of the 
United" Sta1^sl\.toHic~En'eYgy~C^mission plants. 

A "fail-safe", economically competitive method for storing atomic 
waste was de.ve 1 ope&Jay_the_Jgej;gQleum_R~esearchJ^orporation and is 
presently owned and being promoted, by^bhe_A.tomic_.SAarage^.C.ompany. 

In a limited number of locations, the pressure of the water in 
deeply buried geologic formations is lower than the pressure else­
where in the same formation and also lower than the pressure in other 
permeable formations above and below it. When toxic fluids, such as 
atomic waste, are injected into the formation by conventional pet­
roleum-industry techniques, the fluids will remain perpetually in 
storage. These low-pressure zones, therefore, constitute "fail-safe" 
storage zones for toxic fluids because the existence of faults, 
fractures, etc., will result only in the further dilution of the 
waste by fluids from the outside. 

The sites where these storage zones exist can be utilized effec­
tively both as industrial centers for new fuel-element-processing 
and isotope-production plants and as storage sites for waste from 
'existing plants. The latter application will require that the 
"atomic waste be removed from the temporary storage tanks, be treated 
in preparation for shipment, and be transported to the storage site. 

Extensive work has already been done by many organizations on each 
of these operations,, but a coordinated feasibility study of the 
entire program has not yet been carried out. 

It is hereby proposed, therefore, that a detailed feasibility study, 
as described below, be conducted by the following team under the 
auspices of the United States Atomic Energy Commission: 

Stearns-Roger Corporation (Prime Contractor) 

E. A. Polumbus, Jr. and Associates 

Atomic Storage Company 
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� "JRCDUCTION 

The role that atomic-waste disposal will play in the overall develop­
ment of a dynamic nuclear industry will be, by necessity, a vital 
one. Literally every phase of the nuclear industry, from the mining 
of the ore to the reprocessing of the fuel elements, products atomic 
waste that must be stored for from hundreds to thousands of years. 

Although the cost of atomic-waste storage is not the principle 
expense of the nuclear industry, the danger to man's environment 
posed by the waste is a principle problem for the industry. 

Numerous storage methods have been proposed and many more will be 
forthcoming. Many 'of these methods involve some form of deep burial, 
such as in salt mines, in low-permeability shales, in isolated 
sandstone lenses, and in depleted oil fields. The method advocated 
in this proposal also involves deep geologic burial but in a very 
advanced form. 

Many factors must be considered for any permanent storage methods, 
but three of them are paramount � (l) the absolute protection of 
man's environment, (2) conservation of natural resources, and 
("3")~lfae economies. 

Undoubtedly, the most important feature of waste storage must be 
absolute safety. Not only must the method be "fail-safe" under 
normal conditions, but also, it must remain "fail-safe" even in the 
event of such natural or man-made catastrophies as devastating 
earthquakes or thermonuclear explosions. 

The conservation of our natural resources must also be a major con­
sideration. Many very valuable radionuclides are present in atomic 
waste, and therefore, the s'trategic need for them must be evaluated. 
Fortunately, the projected generation of valuable radionuclides (from 
civilian applications alone) exceeds the projected production cap­
abilities of even the proposed isotope-production plants. Therefore, 
such plants can be fully supplied by fresh waste from other facil­
ities and, consequently, the. requirement for saving the existing 
waste is eliminated. In the interest of safety, it is very desirable 
to keep the amount of waste in temporary tank storage to the barest 
minimum. The very presence of large quantities of high-level 
atomic waste in the vicinity of prime military targets may pose a 
major tnreat to international safety. Although an attack on such an 
installation -Is highly improbable, every eventuality must be antici­
pated. 

Safety, conservation, and economics can all be realized by building 
reprocessing plants and isotope-production plants:at sites where 
the waste can be stored by a "fail-safe" method. Such a,method is 

/^\ 
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proposed by the Atomic Stor^e Company. This method involves the 
injection of the waste into very selective deeply buried geologic 
formations that are under very low geologic-fluid pressure because 
of the natural conditions of salinity, electrical potential, and 
temperature that exist in the geologic formation at the storage 
site. When atomic waste is injected into such a geologic formation, 
the waste will not be able to move from the storage site and will 
remain perpetually in storage. Such a storage facility is literally 
"fail-safe" because the existence of faults, fractures, etc. will 
result only in the further dilution of the waste by fluids from the 
outside. 

These storage sites can be efficiently utilized, in two very general 
ways (l) by building new fuel-element processing and isotope-
production plants at the storage sites so that the surplus waste can 
be permanently and safely stored immediately after it is generated, 
and (2) by transporting existing waste (and new waste from existing 
plants) to the nearest storage sites. Of course, each site can be 
used for both applications. 

Detailed theoretical, laboratory, and field investigations of this 
storage method have been performed. However, because of the criti­
cal nature of the atomic waste, it will be necessary for similar 
technical and economic feasibility studies to be carried out under 
the auspices of the United States Atomic Energy Commission before 
the storage method can be utilized for atomic was^e. 

Such feasibility studies will require the combined efforts of engi­
neers, geologists, and scientists who are familiar with handling 
radioactive materials, with chemical plants, with petroleum drilling, 
completion, and injection practices, and with the detailed knowledge 
of the low-pressure storage method. Therefore, Stearns-Roger Corp-
'oration, E. A. Polumbus, Jr. and Associates, and the Atomic Storage 
Company have formed a team to carry out such feasibility studies. 

Stearns-Roger Corporation will provide all architectural and struc­
tural, electrical and mechanical engineering, and chemical processing 
for the processing plants, transportation systems, and special 
radioactive-material handling equipment. Stearns-Roger Corporation 
will also provide all project-management personnel and be respon­
sible for coordination and planning of the entire project. E. A. 
Polumbus, Jr. and Associates will provide drilling, completion, and 
reservoir engineering services similar to those provided by them 
for the deep disposal well drilled at the Rocky Mountain Arsenal 
near Denver, Colorado. The Atomic Storage Company will furnish the 
detailed knowledge of the storage method, the hydrodynamic evaluation 
of the storage sites, and the geologic interpretation of the storage 
sites. 
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Because each site can be used both as a location for new reprocessing 
plants and as a storage site for waste from existing facilities, a 
detailed feasibility study of one site will serve a dual purpose. 
The largest single quantity of existing waste is at the Hahford Plant 
at Richland, Washington, ana. the nearest safe storage site to the 
Hanford Plant is in northern Montana. 

It is proposed, therefore, that detailed feasibility studies of (l) 
the storage method, (2) the storage site in northern Montana, (3) 
the transportation of waste from the Hanford Plant, and (k) the 
techniques for handling the waste be conducted by this team under 
the auspices and supervision of the United States Atomic Energy 
Commission. 

n,\ 
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HISTORY 

Since 1951, the Petroleum Research Corporation has .devoted, most of 
its efforts to the study of ground-water flow and its effects on 
petroleum trapping, production, secondary recovery, etc. 

Through this extensive research and evaluation program, a number of 
sites were discovered in the continental United States where the 
ground water is flowing toward each site from all directions: north, 
east, south, west, above and below. These flow patterns have been 
fully documented and verified by large volumes of reliable pressure 
data obtained from the petroleum industry. 

To explain these apparently paradoxical conditions, extensive 
research programs were carried out both with staff members and with 
numerous consultants from universities, research institutes, and in­
dustry. The cause of these closed-low-pressure conditions has now 
been established to be electro-chemical osmosis the same pheno­
menon which brings water to the leaves of trees and which causes 
many physiological and biological processes to take place. Labora­
tory and field investigations have verified quantitatively that the 
pressure conditions in such "closed-low-pressure" sites are consis­
tent with the electro-chemical and geologic conditions which exist at 
such sites. 

A very complete disclosure of the theory and practice of utilizing 
these closed-low-pressure areas for atomic waste storage was pre­
pared and submitted to the United States Atomic Energy Commission 
(on a company-confidential basis) in February, i960. However, a 
complete proposal was never submitted to USAEC, nor was USAEC re­
quested to evaluate the method. 

Soon after the closed-low-pressure-zone method of storage was dis­
closed to "the USAEC, the groud-water hydrodynamics of the States 
of Washington and Oregon were investigated in search of storage 
sites, but no satisfactory sites could be found. At the request of 
USAEC, the results of the study were sent to USAEC and. to members of 
the AAPG Subcommittee on Atomic Waste Disposal. 

As a result of the extension of the study of the States of Washington 
"and~Oregon, two storage~Til^"e~s~we're"~discovered in norther Montana. One 
was under the Blackfeet Reservation. Therefore, in June, I96T, a' 
proposal was presented to the Blackfeet.Indians at Browning, Montana, 
whereby the storage site under the Reservation would be developed. 
Ultimately, the Blackfeet Tribe rejected the proposal with the 
expressed fear that the U. S. Government would condemn the Reser­
vation if the atomic-waste material were injected under the Reser­
vation. 

In June, 19&3> Gilman A. Hill and William A. Colburn applied for a 
patent on this toxic-fluid storage method,.-and assigned all rights 
to the Petroleum Research Corporation. 

fr-\ 
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On February 16, 19&3; the Atomic Storage Company was formed to 
promote this waste disposal project; _and, subseqiuen>tly,'~aTr~r^ggts 
to the project were purchased by the Atomic Storage Company. 

Subsequently, a study team has been organized that is capable of 
carrying out all areas of the investigation. 

This unsolicited proposal constitutes the next step in the verifi­
cation of this method as a practical solution to the storage of 
atomic waste. 
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DESCRIPTION OF THE PROJECT 

The proposed feasibility study will consist of four separate, but 
closely interrelated divisions of study. Division I will be devoted 
to a detailed study of the storage method. Division II will involve 
the evaluation of the geologic conditions and pressure systems 
in the storage site. Division III will consist of technical and 
economic evaluations of transportation-container designs and trans­
portation systems. Division IV will consist of investigating 
waste-handling systems and facilities. 

Division I The Storage Method 

The practice of injecting salt water into permeable aquifers is rou­
tine and accepted practice in the petroleum industry. Because of 
the need for salt-water disposal, pressure maintenance, water 
flooding, etc., the petroleum industry has extensively developed 
the science, engineering, and art of such injection practices. 

In October, 1958, the Subcommittee on Disposal of Radioactive 
Waste of the American Petroleum Institute submitted a report on the 
deep-well disposal of liquid-radioactive waste entitled, "Problems 
in the Disposal of Radioactive Waste in Deep Wells." This report 
was very optimistic in its evaluation of the deep-well disposal 
system and indicated no insurmountable obstacles. The addition of 
the closed-low-pressure storage method to conventional petroleum-
industry operations provides an economically competitive "fail-safe" 
storage system. 

This "fail-safe" method of storing radioactive waste involves 
injecting the waste into deeply buried geologic formations that are 
under abnormally low pressure because of the natural conditions of 
salinity, electrical potential, and temperature that exist in the 
geologic formation at the storage site. The very fine pore spaces 
between the individual platelets of a shale mineral have properties 
similar to those of a membrane. Whenever a membrane-like material 
separates two waters of different salinity, of different electrical 
(redox) potential, or of different temperature, osmotic "pumping" 
of water across the membrane results. However, only water molecules 
are "pumped" across the membrane because the membrane filters out 
the salt ions. Because of osmotic "pumping", water will be removed 
(l) from the permeable formation with the fresher water, across the 
shale, to the formation with the more saline water, (2) from the 
permeable formation with the more positive electrical potential, 
across the shale, to the formation with the less positive electrical 
potential, or (3) from the permeable formation that is at a higher 
temperature, across the shale, to the formation that is at a lower 
temperature. 



Under certain combination- ci* na-cural osmotic pnd geologic condi­
tions, closed-low-pressured and/or closed-high-pressured zones are 
maintained. In a closed-low-pressured zone, water is flowing toward 
the zone from all directions: north, south, east, west, above and 
below. Consequently, one ~r " '"f.^e is placed in the closed-low 
pressured zone (storage .. u will not; be able to escape. Even 
if an earthquake should cz<-~r a.id cause a major fault to open up' 
through the storage zone, The only effect would be that water from 
the outside would enter the storage zone and merely further dilute 
the waste. No radioactive ions could escape. 

Furthermore, with, the procedures proposed for the utilization of this 
storage method, even after the injection of atomic waste, all of the 
chemical, electrical, and thermal conditions will continue to be such, 
as to naturally maintain the zone as a closed-low-pressured storage 
site. 

The results of the theoretical, laboratory, and field verifications 
of geologic osmotic pumping are immediately available for the feas­
ibility study. Therefore, the division of the feasibility study that 
will pertain to the storage method will involve reviewing, challenging, 
evaluating, and presenting current data, procedures, and results. 



Division II The Storage Site 

The proposed storage site in northern Montana was discovered as an 
extension of the investigation of the States of Washington and Ore­
gon for possible sites. In the storage zone, the Cut Bank sandstone 
dips to the west and is from 380.0 to 5200 feet deep. Pressure in 
the Cut Bank sandstone at the storage site is approximately 500 
pounds per square inch lower than it would have been if hydrostatic 
conditions, had existed. 

Although the storage zone in the Cut Bank sandstone is at the lowest 
datum pressure in the area, water-withdrawal (or bleed) wells will be 
used (l) to lower the pressure further in order to improve the effic­
iency of injection, (2) to insure that the pressure near the injection 
wells will not become excessive due to the injection rate, (3) to 
furnish water to elutriate the radioactive ions from the containers, 
(4) to furnish water to dilute the waste, (5) to control the distribu­
tion of the waste in the storage aquifer, etc. 

The evaluation of the storage site will be carried out in two phases. 
In the first phase, one test well will be drilled, cored, logged, and 
thoroughly tested; and detailed, geologic, reservois engineering, and 
hydrodynamic studies of the greater storage area will be made. An 
appreciable amount of data are already available from the petroleum 
industry. However, because most of the petroleum exploration wells 
in the area were drilled prior to the acceptance of hydrodynamics by 
the petroleum industry, insufficient pressure data are available to 
delineate the exact extent of the storage zone. .Data, from the first 
well, when compared with existing data, will (l) establish that the 
storage site does exist, (2) provide water samples for .use in Divi­
sion IV, (3) indicate the probably storage capacity of the site, and 
(4) provide geologic, pressure, and chemical data which will be 
necessary for the design of the injection system. 

Subsequent wells to be drilled in the second phase of Division II will 
delineate the areal extent of the storage site and also will provide 
data necessary to locate the "eye" of the closed-low-pressure zone. 
A review of existing data indicates that from four to six wells pro- . 
bably will be needed to complete the second phase of Division II. 
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Division III TransportaTion 
Unfortunately, the geologic czi& pressure conditions at the Hanford 
"giant site are not favora"ole~for the storage ofwaste in salt beds, 
""or in fractures in low-permeablmty shales, or in "isolated" porous 
stratum, or in cxosoa-xov^>ressure zones. Therefore, tne"'transport-
ation division of this project will add" materially to the serious 
consideration of any of these storage systems for the Hanford waste. 

It would be vexy difficult, and perhaps even impossible, to overes-
timate the importance of a detailed, comprehensive, and unbiased study 
of the transportation division of this project. The operation of the 
other divisions of the project will be carried on within the confines 
of restricted areas populated by trained personnel. However, for the 
transportation division, the waste will be in the public realm even 
though it is being handled by experts. The absolute security and 
safety of the public are paramount, but perhaps of equal importance 
is the conviction of the populus that every precaution is being taken 
and that the new storage site will alleviate potential hazards of the 
present storage systems. 

The feasibility study of the transportation system will also involve 
two phases. The first phase will involve the selection of the proper 
transportation-container for the waste and the selection of the optimum 
means of transportation of the containers. The second phase will invol-
ve the preparation of preliminary engineering designs and cost estimates 
for the container and the transportation system. 

While negotiations with the Blackfeet Indians were being carried out, 
preliminary studies were made of the optimum container for transporting 
the waste. Considering the methods of loading, heat dissipation, ease 

. of coupling the container to the injection well, ease of handling the 
containers, the availability of handling equipment, ease of maintenance 
of the containers, etc., it was suggested that metal containers 2 to 6 
inches in diameter and 10 to 60 feet long would be applicable. Depend-
ing upon the method of waste handling that is adopted and depending upon 
the physical state in which the waste is placed in the capsules, addition 
al concentric cylinders may be required as insurance against accidental 
spillage. Of course, the method of transportation that is ultimately 
selected may suggest another shape of container. 

Five forms of transportation have been suggested for evaluation by the 
reasiDiiity'stuay — transportation by railroad, by truck, by propuls-
ion of the sealed containers through pipelines, by aircraft, and by aer-
ial tramway. 

The use of cask cars on the railroads for transporting radioactive mat-
erials is already an accepted practice, and Stearns-Roger Corporation has 
designed and built such rail cask cars. 

( 
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The use of trucks has similiarly been accepted for the transportation 
of radioactive materials in casks. 

The propulsion of the sealed containers through pipelines is not ah 
^bviou"s~transporog.tioii~sys:5em, so some elaboration is necessary. In 
the recent past, department stores used pneumatic tubes to carry 
metal capsules from one part of the store to another. Similarly, but 
on a much more technical scale, the pipeline industry "pumps" very 
large solid "pigs" through the pipeline in order to separate different 
materials or to clean out the pipeline. The "pigs" used for cleaning 
the pipeline are equipped with wire brushes, weigh on the order of 500 
pounds, and are capable of passing-through 37-^eg^se bends. Consequent 
ly, the technology of moving the containers through the pipeline is 
routine and operational, but many other considerations are still to be 
evaluated. 

Transportation of containers by aircraft was studied to a moderate ex­
tent. Technically, the method is feasible, but public apprehension 
is anticipated. 

The use of aerial trams to transport shielded casks is feasible and app 
arently economically competitive. However, only a cursory evaluation 
of this system was made. 



Division IV Waste Handling 

A vast amount of research and development work has already been done 
on the handling of atomic waste as part of the routine operation of 
the USAEC plants, as part of the Waste Management Program, as part 
of the isotope-product ion programs, and as part of the study of waste 
disposal. 

However, the particular flow sheet for handling the waste that is to 
be injected into permeable geologic formations must be designed to meet 
the requirements of the injection and transportation systems. 

The first phase of Division IV of this study will involve (l) a review 
of current waste-handling methods, (2) an investigation into the pos­
sible need for modifying such methods, (3) an investigation of the avail 
ability of facilities at Hanford, and (h) a preliminary design of a 
flow sheet for processing and handling the waste. 

The second phase of Division IV will involve (l) a detailed study of the 
chemical flow sheet, (2) a detailed study of systems for loading the 
waste into the containers, (3) a detailed study of systems for elutriat 
ing the waste from the containers, (k) a study of the compatability of 
the reservoir water and the waste, (5) a preliminary design of the waste 
handling facilities at the storage site, and (6) a preliminary design of 
the water-treatment plant at the storage site. 

Through many years of experience in salt-water disposal and water flood­
ing, the petroleum industry has developed highly the technology of in­
jecting fluids into permeable geologic formations. Of the many factors 
-to be considered, the two most important axe (l) that the waste must be 
in liquid form, and (2) that the waste must be compatible with the water 
that is in the geologic formation. 

With respect to the transportation of large volumes of high-level atomic 
waste, no formal criteria have been established. However, to insure 
maximum safety, it is suggested that the waste should be in coarse gran­
ular form. 

All of these requirements can be met by the use of solvent extraction 
and ion-exchange techniques. The containers can be Allied with coarse 
granular ion-exchange- material "and then the aqueous solution of waste 
can be passed~throuph the containers. After the exchange material is 
properly loaded, air can be blown through the container to dry the ex-
changer and then the containers can be sealed. 

At the storage site, treated formation water can be used to elutriate 
the waste from the ion-exchange material. By this system, even though 
the waste is transported to the storage site in solid form, it is in­
jected into the storage formation in liquid form as a compatible salt 
solution. 
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KESUM3 0? C/^.3ILETf CO P5RP0RM DATA 

The particular abilities ar- , -�:::.�c:r.ce of each member of the team as 
they pertain to the feasible. . ,- st-dy ere as follows: 

Stearns-Roger Corporation C -"-r~ctor) 

The Special Projects Divisicr, ct £ c.a'_-.s-Roger Corporation is a widely 
diversified group which was or c x. cd \o fondle projects such as nuc­
lear engineering, cryogenic. : .t,:ie launch complexes, and test fac­
ilities.' 

This division is supported "-.y c centralized engineering department that 
coordinateu the needs for designers and draftsmen for all divisions of 
Stearns-Roger Corporation. 

The portions of this projec .[_ sci GO Steams-Roger Corporation are 
normal functional products a:.u services. The chemical portions, the 
designing of "cask"cars, the design and construction of pipelines, the 
design and construction of remote-handling-equipment, etc., are con­
ventional projects for Stearns-Roger Corporation. 

E. A. Polumbus, Jr. and Associates 

The functions assigned to E. A. Polumbus involve operations for which 
they are specialists. Their abilities were demonstrated specifically 
by their performance on the waste disposal well at the Rocky Mountain 
Arsenal near Denver, Colorado. 

E. A. Polumbus and Associates are internationally recognized for their 
abilities in petroleum engineering, reservoir evaluation, secondary re­
covery programming, water flooding, drilling-testing-logging supervision, 
and petroleum property evaluations. 

Atomic Storage Company 

The functions assigned to Atomic Stox-age Company for this project in­
volve the theories, data, and techniques developed by the Petroleum 
Research Corporation and purchased by William A. Colburn doing business 
as the Atomic Storage Company. 

As Vice President for Research for the Petroleum Research Corporation 
during the entire period of research and development on the study of 
causes and effects of groundwater flow (1954 to 1963), William A. Col­
burn was involved directly in all phases of the theoretical, laboratory, 
field, instrumentation, and testing work of Petroleum Research Corp­
oration. Furaaermore, William A. Colburn Is co-inventor of this method 
of toxic-fluid storage and, through contractural agreements with Pet­
roleum Research Corporation, possesses the rights to all of Petroleum 
Research Corporations's theoretical, laboratory, and field data which 
may be needed to verify, explain, or defend the Atomic Storage Comp­
any's method. 



'CO RPO RAT ION"1 *"*' 

Petroleum Research Corporation's activities were devoted mainly to: 

1. The study of the causes and effects of geologic pressure 
systems. The causes of pressure systems include gravit­
ational forces, differences in salinity, differences in 
temperature, differences in oxidation and reduction con­
ditions, geologic compaction, and man-made fuid withdraw­
als and injection. 

2. The reduction to practice of the results of these studies 
in fields both related to and unrelated to the petroleum 
industry. � 

3. The collection, evaluation, extrapolation, and interpret­
ation of ovei- 30,000 geologic fluid pressures which were 
measured by the petroleum industry. These pressure data 
have been made available to the petroleum industry through 
Petroleum Research Corporation's Data Centers. 

4. The invention of instrumentation and equipment for geolog-
icformation evaluation and production. 

T^Hr\ 
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plan is considered to be er.tarcCy adcr/nco. 

As you know, this Division h,-c CCr a a*, "jar of years considered that 
deep-well injection of radicnctlce flu.."- .v-y hold precise for the 
ci^pocvd of certain typco of iai ."v., p .wl^cd the subsurface geolocic 
and hydrolcgie conditions are f~\ ^rabl^ -c the sloe of tho plant 
generating the wastes. Zl io ^oCio obvious that an anomalously hich 
fluid pressure in a potential disposal reservoir would be an unfavor-
abic condition,, cut beyond this-, the relative i-port-acco of fluid 
pressures to oilier factors, each ^s pcru.ea"..�iiby, stability of the 
mineral asssablage in the pro-cuee of cooto, salinity of too native 
water, ate, has not been couple^ely determined. 

In discussing your proposal, ic was pointec. oat thai during the past 
throe years the research Oad Icvelopauan; effort ha^ boon redirected. 
frou consideration of hive accivic;* wae^ec to.irrcl application of the -
reetbud for low and intcrucdiacc activity wastes-. Although this ihinhing 
h-s bean evolutionary in nature ana. is ia part a product of favorable 
dcvolopuonts ia recthoos and tcohnicv.cs far converting hi^a activity 
wostoe to solid, relatively i;<crt Cora, ia which thoy can "oc a.oro safely 

else aoveloiaa a ur.& conveniently transported and ator. 
result of the vary definite and I.perc .re lialtatlons of deep-well 
disposal methods for hash level wi-to.,, o.£*> 2.) "^ho high decree of 
pretreatnent required, 2) the site-dencevaaaecj and 3) -eotisratod costs. 

This is not to say that tho concede of deep-well injection of high 
, activity wastes has boon irrevocably clooardcC, bac that low cad 
intcrue&Iato-activity wastes {-.re e_Xrr; o pi - dec-d. Docaueo of their 
lower ionic content and Generally ciralcr th, a.ctry such wastes will 
require much lacs pro-injection c:cwti.cn.., ^ai arc less iiholy to 
create problems in handling, i:ijccwion, an... forantica plu3~eiavv<> 1&Qy 
are, however, just as dependent O.J favorable subsurface conditions 
ac tha sits. Cn the other hand, tho rercirc.c-t that tho wastos ax*© 
confiaod to inat part of the disposal i'-serve Cr In the iooiediate 
vicinity of tho injection well Is ,0,0a lose s.�ct la tho case of 
low aad Intermediate-activity wastes so la. j v. e wo are able to predict 
reliably the rate and direction of nova eat of hazardous radionuclides. 
Current research and worlr. planner for cic future Is directed at improving 
theco predictive techniques. Insofar ac car current appraise! of tho 
role of formation-fluid prosf-uro Jlstribaclon in deep-wall injection 
of wastes is concomod: it is caly one- of aaaay important factors to 
consider at any plant oito where deep-well injection appears to offer 
a solution to a specific waste disposal .roblcn ana low pressure 
anomalies would not noccssarily be require! for low and intermediate 
level wastes. 



Dr. VlilioJi A. Colburn 

In suer:ory, tho proposal as cv. 
inj, site and economic limita^' 
hl.-h level waste disposal syst 
development. f«'*o therefore Co . 
proposal is warranted. 

Uo thank you and the Stcarns-Cc. 
program and for the effort that 
proposal. 

1 o-ve certain engincer-
~ :s vh^ caaparod with 
-. zdvaaczS. state of 
._-j sajport of your 

Corpc.-j.cion for your interest in our 
re in.a tuc ^reparation of your joint 

S.\,."zlx. Pitteun, fdrector 
Division of Reactor Development 

cc. Stoarns-Rcgcr Corp. 

bcc. Director, Division of Production 
Attention: Mr. B. Schwartz 
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Dr. William A. Colburn 
Atomic Storage Ccr.pany 
1525 Josephina Street 
Denver 6, Colorado 

Dear Dr.- Colburn: 

This is in response to year latter ex April os 1964, with tho list of 
si:: questions, answers» and discussions year Company has prepared on 
the transportation and storage of atcsic x;as£e. 

Your ■latter itapiics that tho Stacrns-Roger proposal nay have boon 
essential details that 

has assured ce that iv,viiA ii_iW 
rejected because it was-too briar, or las. 
might have influenced our evaluation, avy 
tho proposal and tho Petrolcar?. lie search Corporation reports, augmented 
by the, long discussion with yoa ar.-.d lir. Akcrlc.? of Stcams-Eoger, and 
Jir. Schwarts o£ our Division of Productions provided a sufficiently 
detailed description of the ecc.ee...;e and plants for us to reach a firm 
decision not to support tlio pre-iu :. ;. trr;:',.. There wore no unresolved 
issues. 
Although the proposal contains.:.' 
visaed to undertake nor did it 
wells, those points would have 
had warranted support. 

As you nay kncw9 ono of tho A3.' 
and/or disposal of the highly 
processing operations Is to pc. 
ccoaeasurata with tho safety r.. 
which wo have examined for tr;.v 
wastes off-site for disposal ir. 
unattractive. Cur reluctance : 
site disposal of radioactive w. 
consensus that tha sites where 
held in tank storage also can 1 
certain precautionary measures 

Cray^-ica on cost of the work you 
::h'j. sits for tha proposed injection 

cc,. larjcrtara only if tho proposed work 

T.nTic--

.-ae In tho long tora storage 
/a castas Iran its chceiical 
c-.el; aa oconccrically as possible 

;.•■: cor the long tera. Any plan 
1 :-^G quantities of radioactive 
•.-:...\'c ac to bo completely 
: :..:;;oaciva operations for off-
:a.;v.ngtaenod'by oar general 
.-alioactivo wastes now aro boing 
La for long term storage provided 
u This io true particularly of,., 
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the Hanford sito. Insofar as '-a cava been able to ascertain, disposing 
of the Hanford radioactive was cos in lloatraa would bo a groat deal mora 
expansive than taking tka necessary preeautiono to safely contain those 
wastes at their present locations. 

Several points brought out la the quoad'-as, answers, and discussion are 
erroneous, or indicate a lack of understanding of xraste handling and 
treatment technology as wall as of the Cera.1salon's policy on high-level 
was to management;. Uc have reviewed tho cuestion-and -answer material and 
have the following eorracnts: 

1. Is there an economically feasible, sale, transportation systcsa for 
atomic waste? 

In the ccatont of the Stcarus-noger proposal, this Question refers to 
high-level liquid radioactive wastes, fhe coat of transporting high-
level liquid wastes 300 miles or jac-ra would have to be added to the 
costs of present waste storage noshoes, because transportation, per so, 
would not clivoinato the need for present treatment and storage. In 
fact, additional treatment would be re/aired for several of tho trans­
portation methods proposed. This might be "feasible" in the sense of 
being possible, but it would not be economically competitive with. 
existing and projected waste-: sanngcJtcaw aiethcds. 

Because of the mobility of liquid wastes and their extremely high hazard 
potential, accidental release during transport could not be tolerated. 
Tho cost of any systen for chipping the largo voltcio of waste under 
consideration, which is designed to T:. iintain its integrity under credible 
accident conditions, would bo prohibitively high. 

The matter of the feasibility of chipping solid containers of strontiuta 
and cesium on an ion-axchaago roaiun through pipelines ic not pertinent; 
strontium and cesium are separated frcci the wastes and stored for 
possible future use in snail nuclear porer devices and other radiation 
sources. Furthermore, the recovery of these useful fission products to 
the extent contemplated (95 to 3570 docs not eliminate the waste problem. 
Several hundred years of storage will be required before tho residual 
radioisotopes in the waste have decayed to an ianocuouo level. 

2. Is the liontana site safe? 

She proposed disposal reservoir (the Cut Dank sandstone, lying at a 
depth of 33G0 to 5200 foot) cay very well be an adequately safe reservoir 
for certain typos of liquid waste. The safety of the "site" would depend 
on other factors as well, such as the local hydrology, geology, and 
<T->T '-"'->? c<-y - A \nyrrri r>T-:t nff ir^n^m Is yore susceptible to severe 

j J- - ��- ' . , ; 
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earthquakes than tho vicinity of tho Hanford site. Facilities would 
hove to bo designed with this in uind. 

"he American Petrolcua lastituto study of deep-well injectiou of high-
level radioactive wastes, conducted ia 175-, d.id not consider long 
distance transportation. The x;crl: was based oa the postulate that 
sore future fual-elcoicnt reprocessing plana sight be located where 
subsurface conditions X70uld permit deep-well injection. As indicated 
in our previous discussions and corrcspondenco, since 1953 the conversion 
of high-level wastes to solids has progressed to the point that deep-well 
disposal of those wastes is lose attractive than it x?as in 1953. 

3. Can the waste bo efficiently injecced iato the storage formation? 

She answer to this cannot bo en unqualified "yes511 based solely on the 
thickness and permeability of il-.c injection Ior.eetion. Efficiency of 
an injection wall operation is c'atcrr.iaed by a comparison of injection 
pressures xjith the rate of buildup of formation pressure. It may be 
possible co inject fluids efficiently into the proposed disposal 
reservoir, but this has not beo-i deaonscrated. 

4. Is prctrcatcieat of the waste for injection prohibitively expensive? 

Tfaother the cost of pretreaaacat is prohibitive depends in part on other 
operating costs. Treatment to effect in-tank solidification is totally 
incompatible with tho pretrcatrcnt necessary to prevent pluggtog of an 
injection well. Preliminary estimates indicate that the cost of pra-
injecsion treatment of high-activity, high-solids-content wastes would 
bo relatively high. 

It is not the case, as staccd in your discussion, that radionuclides 
could bo removed Iron the seolite materials with treated foraatioa 
water. Strong acid is required to clute the radionuclides. Furthermore, 
thay would, of nacassity, cone off in highly concentrated form, and 
elaborate and expensive facilities would accordingly be required to 
handle tho high levels of radioactivity involved. 

5. Is it necessary for cer'tain radionuclides to be saved for possible 
future use? 

-This question has no bearing on the Stearns-Soger proposal. Tho rission-
product removal program doas not create off-site safety problems, as your 
answer implies. 

http://or.ee
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6. Are tho climate and ground conditions at Hanford reliable 
safety factors for waste that might inadvertently escape to the 
ground? 

The inherent advantages of a relatively arid climate and relatively 
great depth to the water table have never bean relied upon as the 
only barriers to movement of radioactivity that might be inadvertently 
discharged. Neither Hanford nor likely any other site provides 
"ideal" environmental conditions for the unconfirmed, long-term storage 
of liquid radioactive materials. Conditions like those at Hanford are 
certainly preferable, however, to those of humid climates and shallow 
water tables. The conditions at Hanford have.been used advantageously 
for many years for tho management and disposal of a wide variety of 
radioactive wastes without adverse effects. 

In. your discussion, you fail to consider the fact that Hanford piano 
to solidify their high level wastes by a combination of long lived 
radionuclide removal and subsequent adsorption on zeolites together 
with in-tank solidification o..: -'..:■. resulting low heat content x?astes. 
This program is described in C:. a.i! in the booklet "Radioactive Waste 
Management" to which you refer ..-vera! times in your discussion. 

Utilisation ef tho Hanford geologic subsurface for disposal of low 
level xrastas has bean accompanied by a detailed program of monitoring 
of xvraate movement both in zrA a'..'-ova- the a one of ground-water saturation 
and by an intensive research ;•..■ ;.;r. i on the flow of aqueous solutions 
of radionuclides through por.-....c :.■•,;'.:'.a, please be assured that we are 
not relying only on consist*: .:-,:::.;:.-cr conditions to protect public 
health for centuries to come.. 

If one compares.the geohydroI-.;.;; :c C'.:r,r.licions at Hanford with conditions 
encountered by a pipeline fr- : " -■'■'■■ ru -..? nor thorn Montana, the 
advantages of the Hanford si:..) ;:•• - readily ba CSQII. The pipeline would 
have- to cross major streams, .-ccc through soues of higher rainfall, 
and cross through the seismically active bait extending all across 
V7e3tern Montana. 

In summary, after reviewing the original Stearns-Roger proposal and 
tho material submitted with .■:-■ . lector of April 3» we have confirmed 
our judgment that tho proposal ,".cc« not warrant AEC support. As my 
staff pointed out to you last January, the long-distance transportation 
of gross quantities of radioactive liquid wastes, by any method, xrould 
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entail unacceptable safety hazards not present on the Hanford 
reservation and would result in unjustified and unnecessary costs 
for waste management. 

Sincerely yours, 

cc: Stearns-Roger Corp. 
Attn: Mr. E.. W. AkcrL: 

Mr. B. Schwartz, P»EQ 
Joint Committee on Atea;.-. 
Attn: Mr. J..'Graham 

Frank IC. Pittman, Director 
Division of Reactor Development 
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TRANSPORTATION AMD STORAGE 0? ATOKIC WASTE 

April 7, 19^4 

A review of the correspondence concerning the Atomic Storage Companyfs 

proposed methods for the transportation and storage of atomic waste indicates 

that a few critical issues are not yet resolved. 

For convenience, a "question-answer-discussion" form of presentation of 

the Atomic Storage Company's interpretation of these issues was chosen. 

It is respectfully submitted to the United States Atomic Energy Commis­

sion for further consideration. 

ATOMIC STORAGE COMPANY 

^//L^< #, 
William A. Colburn, President 



2. 

Question 1. 

Is there an economically feasible, safe transportation system for 

atomic waste? 

"Answer 1. 

Yes, but it should be evaluated further under the auspices of the 
USAEC to be sxire that all factors have beon considered. 

Discussion 1. 

This system entails propelling sealed containers through pipelines 
using conventional pipeline-industry techniques. 

General Electric has developed a container (Figure 8, "Radioactive 
Waste Management") that is intended to store cesium, strontium, and cer­
tain rare-earth elements on synthetic zeolites for centuries. 

The pipeline industry routinely propels solid devices called "pigs" 
through pipelines to clean the pipeline, to remove condensed material, 
and to separate different products which are being transnorted. For ex­
ample, when jet fuel is to be followed by crude oil, a "pig" is placed 
between the two phases as a spacer. 

It is proposed that the General Electric container be placed inside 
another* steel cylinder (which actually comprises the body of the "pig") 
and that the "pig" then be propelled to the storage site through a buried, 
welded, steel pipeline. The emptied containers would be returned to Han-
ford through a parallel pipeline. The waste that is in transit will be 
enclosed by three, separate, high-integrity, steel containers (l) the 
General Electric container, (2) the steel body of the "pig", and (3) the 
welded stoel pipeline. Because the General Electric container is already 
designated as being independently safe for holding the waste for centu­
ries, the other two steel containers are additional factors of safety. 

The economic aspects of this transportation system will depend, to a 
great extent, upon the organization,' operation, and purposes for the pipe­
line. 

It is proposed that the pipeline be organized as a common carrier that 
is"capable of carrying water, petroleum products, and other materials in 
addition to the atomic-waste-3aden "pigs". It could be financed in a num­
ber of ways including low-interest government loans, quasi-municipal bonds, 
a public stock corporation, or a corporation formed by private entrepreneurs. 

This method of transportation has been reviewed in detail b:,r the-engi­
neering staff of a major pipeline company, and no major problems could be 
found. Special techniques will have to be used for some phases of the pipe­
line construction and the pumping stations, but all of these techniques are 
within the art of the trade. 



ni scussion n : (Continued) 

"or s^mlic'ty, this discuss'on was 1'Vited to nronelling "^igs" con-
taining the General Elociric cylinders through the nirelines but, of course, 
other containers and other radionuclides should be included in further in-
vestigations. 

Question 2. 

Is the Montana site safe? 

Answer 2. 

Yes. Waste that is placed in the storage formation cannot ©scare under 
any conditions including earthquaves. 

discussion 2. 



Discussion 4. (Continued)^ 

If the ion-exchange system is used for all waste which i.s transported, 

no plugging of the formation is possible because treated, storage-formation 

water will be used to remove the radionuclides from the zeolite materials. 

Chemical precipitation deep in the reservoir possibly could result if 

' raw waste i.s injected directly into the formation and if precautionary 

action is not taken. However, the science, technology, and art of disposing 

of undesirable fluids in deep wells by-the petroleum industry are so well 

advanced that techniques for taking such precautionary action should be 

available from the petroleum industry. 

Question """. 

Is it necessary for certain radionuclides to be saved for possible 
future use? 

Answer 5« 

From information available to the public, it appears that the projected 
supply of such nuclides from the civilian nuclear industry is greater than 
the projected need for the nuclides. Production of such nuclides from mili­
tary applications would further assure an adequate supply. The critical 
decision is probably whether the ready availability of certain radionuclides 
outweighs the inherent danger of near-surface storage.' 

Question 6. 

Are the climate and ground conditions at Hanford reliable safety 

factors for waste that might inadvertently escape to the ground? 

Answer 6. 

Perhaps not especially for long periods of time. 

Discussion 6. 

Unfortunately, reputable geologists have honestly answered an unqual­
ified "yes" to this' question and, under ideal conditions, "yes" would be a 
correct answer. However, ideal conditions cannot be assured to -exist or to , 
remain for the centuries over which this waste is intended to bo stored. 
Some of the "ideal" conditions which are required are: 

a) That the "dry" soli.d must, be perfectly homogeneous and must 
" not consist of layers of different pore sizes, permeabilities, 
porosities, or mineral content. Figure 2 of "Radioactive Waste 
Management" by GE suggests that this condition does not exist at 
.Hanford. 



"fliscussion 6. (Continued) 

"The detailed explanation of this requirement depends \ipon the 
combination of geologic, pet role^n-rcservoir-cngi nee ring, and soils-
mechanics technologies. However, only a simplified discission will 
be presented here. If the "dry" soil is composed of layers of 
coarse and fine soil, any fluid will percolate easily through the 
coarse material but will be held back to some extent by the finer 
sediments. Some well-known occurrences of "perched" water tables 
are examples of such phenomenon. Part of the fluid which is hold 
back by the finer sediments will flow along the tops of the fine 
sediments in the direction of dip of the beds. Irregularities in 
the lateral extent, the direction of dip, and the pore-size distri­
bution of the 'finer beds make monitoring of the flow along these 
bedding planes almost impossible. Furthermore, because the flow 
path is largely along bedding planes, only part of the fluid follows 
the di.stribution shown in Figure 3 of "Radioactive Waste Management." 
Moreover, the flow along the beds is often in a very thin layer so 
that the adsorption of the radioactive nuclides by the minerals may 
actually be so .negligible that the waste may flow great distances 
almost intact. It would be almost impossible for anyone to positive­
ly assure that the flow paths for skilled or cribbed wastes are 
known if the soil is not completely homogeneous. 

b) That if, for the next few centuries, no single rainfall eyer 
exceeds the average rainfall, then eliwatic conditions can be con­
sidered favorable. However* a surge or "slug" of water which would 
result from a single moderate!-- heavy rain would, first, greatly 
amplify the effects described br.' efly in (a) above and, second, 
significantly modify and ex-end the distribution pictured in Figure 
3 of "Radioactive ..'aste. Management." The effects of such surges 
or "slugs" of water through "dry" sediments was studied in great 
detail by the Petroleum Res^r.-jh Corporation in connection with a 
secondary recover;/- method fcr oil. The results of these studies 
emphasized that consistent ,-.-3a\h.?r conditions cannot be depended 
upon to protect public health Tor centuries to come. 

c) That no earthquake activl -.- ts'-es place at or near Hanford. 
Of course, the intensity of ih.: earthquake will determine what is 
meant by "near" Hanford. 

Some areas can be designated as highly susceptible to earth­
quake activity, but no area can be guaranteed to be free from earth­
quake activity, for centuries .. re;.e. If the Alaskan earthquakes 
could have been predicted, thj - craged cities would not have been 
built at their present sites. Certainly, no" such earthquakes were 
anticipated. 

In the location of cities, calculated risks must be taken. 
Ho\*ever, when there is even a remote possibilit?/- that^the Columbia 
River and the Japanese currents could be contaminated, not even 
calculated ris'-s should be taken. 

file:///ipon
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON 25, D. C. 

April 15, 1960 
MEMORANDUM FOR t CHAIRMAN MC CONE 

COMMISSIONER FLOBERG 
COMMISSIONER GRAHAM 
COMMISSIONER WILLIAMS 
COMMISSIONER WILSON 

SUBJECT : BURIAL OF PACKAGED RADIOACTIVE WASTES 

The attached report, has been prepared by the staff In response to 
your request of March 17, 1960 for economic Information on packaged 
radioactive waste disposal. The survey of AEC offices and licensees 
which was completed In the last three weeks revealed that licensees 
arid AEC offices do not maintain cost records which can conveniently 
provide the Information requested in your memorandum. Because of this 
fact, and. because the type of waste, the size and type of containers 
used, the waste handling techniques and accounting procedures for dis-
posal on land or at sea, vary over a considerable range, the cost com-
parisons presented can only be considered approximate. Although some 
of the cost information is approximate, it is felt that the conclusions 
drawn would not be altered upon receipt of more precise information. 

In summary, the conclusions which can be drawn from the information 
presented in the-attached report are: 

1. The interim regional burial sites at Oak Ridge and Idaho can 
immediately begin receiving packaged waste from licensees. 
Charges of 70$ per cubic foot of properly packaged waste with 
a minimum charge of $21.00 for 30 cubic feet or less have been 
developed on the basis of our full cost recovery policy. An 
announcement, similar to Attachment D, will be made on the 
establishment of Oak Ridge and Idaho as Interim regional burial 
sites. 

2. Uhe matter of the need for AEC to make land available for 
regional burial sites other than existing AEC sites should,be 
re-examined after the AEC obtains, during operation of its 
interim disposal sites, additional experience and data for a 
more comprehensive study. 

As a result of this review, it appears desirable to- also re-
examine the earlier conclusion (AEC 180/12) that waste disposal 
on privately-owned land should be prohibited. Under suitable 

a.\-d*^L /«—? ■.'2-^.t^.i-ei : ,5"^ ?-&o 
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arrangements which would provide for the Government assuming 
responsibility when the private party could no longer do so, 
private disposal operations may he feasible. The problem 
will be the subject of discussion in a forthcoming paper on 
industrial chemical reprocessing. 

The experience with licensees' waste shipments and the addi­
tional time for the more comprehensive study would enable 
AEC to obtain needed information in the following general 
areas: 

a. The volume of waste from licensees compared to that from 
AEC installations. 

b. The economics of a new regional burial ground from which 
specific conclusions can be drawn on an operating frame­
work with maximum private participation - because of the 
low volume of waste generated by licensees, a new regional 
burial site requires waste from AEC installations before 
it would be an attractive commercial proposition unless 
the disposal activity would be an adjunct to an existing 
operation. 

c. State interest in the establishment of waste disposal sites. 

d. The burial of licensee radioactive wastes by the private 
processor of irradiated fuel. 

The decision to re-examine AEC's participation in new regional 
burial sites should not hamper the development of the nuclear 
industry because: 

a. Adequate AEC burial land is available to handle all low-
level wastes generated in the U. S. during the period 
1960-1965. 

b. The cost of transportation, rail or motor, is not signifi­
cantly high for shipments not requiring heavy protective 
shielding and the continuation of Oak Ridge or Idaho as 
interim disposal sites for an extended period, up to five 
years, should not be a serious economic burden to licensees 
as long as suitable land burial areas are set aside,, 

3. Land burial of low-level radioactive waste, requiring no protective 
shielding, is generally more attractive economically than sea dis­
posal. The commercial cost of sea disposal (excluding concrete 
packaging) for drums of waste under a contract LRL has with 



Chairman McCone - 3 -

Coastwise Marine is approximately $11.00 per 55-galIon concreted 
drum (equivalent to $22.00 to $33.00 per 55-gallon drum of waste 
prior to concreting depending on type of waste being packaged 
in concrete for sea disposal). The Army Chemical Center total 
concrete packaging and sea disposal costs are expected to be 
approximately $29.80 per drum of waste. The quoted sea disposal 
commercial price to the military for waste delivered f.o.b. 
Company's facility is $48.75 per 55-gallon drum (includes 
cost of concrete packaging and other sea disposal costs by 
the Company). The Air Force, through negotiations obtained a 
reduced price of $41.75 per drum. These unit costs are higher 
£han the AEC land burying charge of $5.15 per drum of waste for 
quantities of four drums or more. When transportation and 
shipper handling costs are included, the total cost of sea 
disposal is again found to be generally higher than total 
land burial costs for licensees included in the survey. A 
similar conclusion is reached for off-site shipments of 
packaged waste by AEC contractors. However, selection of sea 
disposal over land disposal could still be made in isolated 
cases such as: 

a. Companies that own ships could continue to find sea dis­
posal convenient and economically attractive. 

b. The military use of transportation and sea training pro­
grams to off-set some of the costs of disposal places 
sea disposal on a more competitive basis in the military 
establishment. 

c. The small waste generator, e. g., New England Deaconess 
Hospital, located near the seacoast may continue to pay 
a premium for a convenient disposal service by their own 
choice. 

4. With respect to shielded containers, the cost contribution of 
transportation becomes significant. Therefore, Brookhaven and 
LRL may still find sea disposal more economical than land burial 
for some of its waste. Up to now, the volume of waste from 
licensees requiring heavy protective shielding is small. 

"5. If'shduta* be rioted that this paper does not deal with the problem 
of liquid wastes, particularly in bulk quantities, which are 
logical candidates for direct dumping at sea without packaging 
or without solidifying as would be required for land burial. 
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w. Although Federal, State and Local regulatory or reporting require­
ments are burdensome, they should not unduly affect the free move­
ment of waste. The one possible future problem area is the pro­
posed action by the railroads to remove irradiated material re­
quiring heavy protective shielding from common carrier status. 
The railroads have asserted a right to refuse to transport such 
material for licensees if they are not satisfied with public 
liability coverage for such shipments. 

Since the disposal of low-level solid wastes is more in line with the 
responsibility of an operating division, I have assigned to the Division 
of Production the responsibility to coordinate and supervise the 
operational phase of providing to licensees waste disposal services 
at- AEC sites and to further study the need for AEC to establish addi­
tional regional disposal sites. Subsequent reports will be submitted 
to the Commission on the progress of the program. 

General Manager 

Enclosures: 
Report w/Tables & attachments 



BURIAL AND DISPOSAL OF LOW-LEVEL RADIOACTIVE WASTES 

This report is limited to low-level solid waste properly packaged for 
land burial or sea disposal. Such waste includes properly packaged 
liquid wastes but disposal of bulk liquid wastes is not included. 
The waste disposed of by licensees usually contains minor quantities 
of radioactivity. This is illustrated in Table I which summarizes 
the quantity of radioactive waste now stored by licensees for disposal 
at sea. The waste does include some AEC generated material. In com­
parison, AEC operating sites bury and dispose of at sea significant 
quantities of activity. The radiation level of some equipment buried 
at Hanford during 1958-1959 is illustrated in Table II. 

This report will provide information on the items noted in the Chair­
man's March 17, 1960 memorandum. 

A> AEC CHARGES FOR BURIAL OF WASTE AT OAK RIDGE AND IDAHO 

The Oak Ridge and Idaho Operations Offices have each submitted detailed 
breakdowns on the cost of burying low-level wastes at their respective 
sites based on the AEC policy of full cost recovery. Procedures for 
burial of wastes have also been developed for each of the sites. A 
copy of the Oak Ridge shipment data form is attached (Attachment A) 
to illustrate the type of data required on each shipment. The pro­
posed unit charge for burial at each of the two sites is 70$ per cubic 
foot for properly packaged waste, with a minimum charge of $21.00 for 
shipments of 30 cubic.feet or less. This is essentially equal to the 
charges previously used by Oak Ridge. The assumptions which were used in 
preparing the cost at the two sites are included as Attachment B and the 
cost elements used to derive the ABC charges are presented in Attachment C. 

A public announcement (Attachment D) will be simultaneously released by 
Washington, Oak Ridge and Idaho after the Commission has reviewed this re­
port , 

B. COMPARISON OF LAND BURIAL AND SEA DISPOSAL 

1. Licensees 

The cost of waste disposal to the licensee was obtained by con­
tacting a number of selected licensees. The licensees were 
selected so as to include both sea and land disposal operations. 
Because of the various disposal arrangements which are available 
and because of the different types of wastes being generated, 
a wide unit cost range was reported by the licensees. The unit 
cost breakdown supplied by the licensees was not always complete 
since the records maintained by licensees were not of the type 
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which could supply the details on short notice. It is evident 
from a comparison of Tables III and_ IV that, in general, the 
total cost of sea disposal ($10.00 to $40.00 per drum) is 
higher than total cost of land burial ($10.00 to $25.00 per 
drum) for a given quantity of waste. Some anomalies are noted 
in the Tables, viz., a $4.00 unit charge for sea disposal and 
a $62.00 unit charge for land burial. These are not considered 
representative in light of price information received from AEC 
contractors and the military. Companies that use their own 
ships for disposal could find sea disposal convenient and 
economically attractive. With respect to an organization such 
as New England Deaconess Hospital, factors other than economics 
appear to contribute to the selection of sea disposal over land 
burial. 

2. AEC Contractors 

Based on operating information from several AEC installations 
disposing of solid or packaged radioactive wastes off-site, by 
either land burial or disposal at sea, the following conclusions 
are drawn: 

a. For wastes not requiring shielding (estimated at greater 
than 90% of total volume of all waste shipped off-site for 
disposal), approximately 1.5 to 3 times as much waste 
(volumetrically) goes into a typical 55-gallon drum package 
destined for land burial than in a similar package destined 
for disposal at sea due to the extra concrete required for 
weighting purposes in the latter packages. 

b. On a cost per 55-gallon drum basis, the total cost for land 
burial (includes packaging, shipping and burying) ranges 
from $9.00 to $18.84 and for disposal at sea comparable 
total costs range from $23.31 to $69.00 (See Table V). 

c. For disposal by land burial the distribution of unit cost 
(i.k e., $9.00 to $18.84) is roughly as follows: 

1) Packaging 55 to 677. 
2) Shining 10 to 37% - depending on distance and mode of 

transportation 
3) Disposal 8 to 26% 

d. For disposal at sea the analogous distribution of unit cost 
(i. e., $23.31 to $69.00) is: 

1) Packaging 28 to 45% 
2) Shipping 5 to 10% 
3) Disposal 45 to 66% 
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e. Cost savings possible by shifting to land burial from sea 
disposal are indicated by the following examples: 

1. In 1959 Bettis shipped 2148 drums of generated waste 
to Earle, New Jersey, each weighing 900 pounds average 
and containing about 3 mc/drum. Cost per drum was 
$65.95 with $41.40 or about 63% being the cost for 
dockside handling and sea transport and disposal. The 
total cost was $141,500. If land burial (at 0RNL) were 
utilized, it is estimated that 1075 drums would have 
been required each weighing 300 pounds and containing 
about 6 mc/drum. No concreting would be necessary. 
The estimated cost per drum would be about $20 with 
about 1/4 of this cost being disposal cost at the 

., burial ground. The total cost would have been $21,500 
or a savings of $120,000. For wastes requiring shielding 
(318 drums from Bettis in 1959), the savings would have 

� been due only to the difference in final disposal costs, 
1. e., $41.4Q/drum for sea disposal out of Earle , 
New Jersey, versus about $12.00/drum for land burial. 
Thus the savings for wastes requiring shielding would 
have been about $6175. A similar operation near the 
New Jersey Coast would increase the total land burial 
costs by approximately $25 to $33 per drum for trans­
portation depending on final drum weight. 

2. The LRL, because of shielding requirements for its waste, 
has determined that no economic advantage is apparent at 
this time to force a shift from sea disposal to land 
burial for its waste. With present packaging .methods, 
current estimates show an annual savings of approxi­
mately $60,000 over land burial at Hanford or Idaho. 
A contract with a private concern for sea disposal of 
waste included a unit price of $11.00 per 55-gallon 
drum of concreted waste. 

Since the waste volume per drum would be reduced by 
one-half or one-third when the waste Is prepared for 
sea disposal, the sea disposal unit cost eompQasafc ; 
to compare with land burying only would be $2l.0t>.to . , 
$33.00 per drum of waste: The packaging of waste in 
concrete was done by LRL and the costs are not included. 

3. Military 

The Army Chemical Center, Edgewood, Maryland, is responsible for 
sea disposal of radioactive material for the Department of Army. 
The current disposal rate is about 60-55 gallon drums of waste 
per month. The contaminated waste covers a wide variety of 



materials such as tubes, radium dials, low level reactor wastes, 
laboratory waste and equipment, etc. The waste has been packaged 
according to U. S. Navy density specification of 10C# per cu. ft. 
for concreted drums. According to Army experience, the volume 
increase from unconcreted waste to concreted waste is approximately 
50 to 200 percent. The current annual volume of waste being 
generated within the Department of Army is equivalent to one-tenth 
of an acre of land burial. The waste volume from the Department 
of Army is expected to double over the next few years. The other 
two services have about the same volume of waste being prepared 
for disposal. The cost of packaging the waste for sea disposal 
is about $21.60 per drum of waste. The transportation and sea 
disposal operations were performed as part of training programs 
and no charge had been made. The Navy has discontinued the dis­
posal service and future sea disposal service is expected to be 
provided by the Military Sea Transport Service at about $10.00 
per drum of concreted waste. MSTS has submitted a licence appli­
cation for the sea disposal operation. 

The Departments of Army and Air Force received bids from commercial 
sea disposal companies ranging from $41.75 to $48.75 per 55-gallon 
drum of waste. The Army Chemical Center is now studying the economics 
of land burial versus sea disposal. 

C. TRANSPORTATION OF LOW-LEVEL RADIOACTIVE WASTES 

Federal, State and Local Regulations on Transportation of Low-level 
Wastes 

It is concluded from a review of the ^ulatory requirements 
(Attachment E), that the Federal, State and Local regulations 
on transportation of low-level radioactive materials do impose 
operating and procedural conditions which are burdensome to 
some degree, compared with shipments of non-radioactive, non-
hazardous materials, but that they should not unduly impede the 
free flow of low-level waste shipments nor would they significantly 
increase the total cost of shipment provided that ICC would continue 
to allow exemptions as in the past. It is also concluded that 
securing transportation services should not present a problem at 
this time and low-level waste packaged in accordance with Inter­
state Commerce Commission regulations should move freely in commerce. 

Increased interest by local authorities in the transportation of 
radioactive material through their jurisdictional districts has 
come to our attention. For example, the shipper must now furnish 
the New York City Department of Health certain advance shipping in­
formation. This procedure is virtually unique in that usually the 
carrier would be required to handle such notifications. 
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The increased cost to AEC, if the AEC chooses not to use the 
exemptions provided in the ICC. regulations, are indicated by 
the following examples: 

a) In 1959 GE-ANPD, Evendale, shipped 150 packages to the Oak 
Ridge National Laboratory under an ICC exemption, i. e., 
with an escort, at a total cost of $3500. If ICC require­
ments were to be met on a non-exempt basis, this cost would 
have been about $40,000. 

b) In 1959 KAPL shipped to ORNL 1300 cu. ft. (out of total of 
about 30,000 cu. ft.) by utilizing the box car as the package, 
i. e., the wastes npt requiring shielding acting as shielding 
for the material having a high radiation level, at a cost of 
$26,000. If each package had to comply with ICC regulations, 
this cost would have been approximately $143,000. 

c) Brookhaven National Laboratory estimates that approximately 
twice as many packages would be required and that this would 
result in about a 30% cost increase (about $40,000 in 1959-
1960). 

d) Argonne National Laboratory shipments to ORNL have met ICC. 
requirements. This has been accomplished through use of a de­
cay storage facility at ANL. 

2. Shipping Costs 

Government shipments of low-level waste, by motor or rail carriers, 
may be made under rates published in (1) carrier tariffs, or (2) 
carrier quotations by authority of Section 22 of the Interstate 

, Commerce Act as a matter of expediency or economy in lieu of publi­
cation in carrier tariffs. Section 22 rates are not available for 
use by private shippers. 

Private common carrier shipments must be made under published rates 
in tariffs filed by the carriers with the Interstate Commerce 
Commission. The basic levels of the rates contained in these 
tariffs are prescribed for use by all shippers, including the 
Government. Adjustments to these rates may be negotiated through 
established carrier procedures. 

The direct transportation charges (exclusive of any packing, local 
drayage or local costs) are based on a percentage of the Class 100 
rates in published tariffs between point of -origin and destination. 
Table VI is a schedule of freight classification ratings as a per­
centage of Class 100 rates for representative materials currently . 
being shipped as waste. Table VII is a table of approximate Class 
100'rates from representative points generating low-level waste to 
burial areas. For estimating purposes, this scale of rates may be 
used for rail and motor freight transportation. For example, the 
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Class 100 freight cost from Los Angeles to San Francisco is 
$2.56 per 100 pounds. Shipments of scrap iron would move at 
50% of this rate for LCL shipments and 22.5% of this rate for. 
CL Shipments. 

From Table VII it is seen that there is a large difference in 
freight cost between Oak Ridge and Idaho for the various points 
generating waste east of the Mississippi River and ':'a-. small 
difference in freight costs between Oak Ridge and Boston (a 
possible sea disposal point) for the same eastern cities. If 
the waste is not packaged for sea disposal until arrival at 
the port, the cost of shipping waste from the eastern cities 
to either Oak Ridge or Boston is considered not to significantly 
affect the choice in method of disposal. With respect to the 
west coast, the cost of transporting waste to Idaho for land 
burial may have an appreciable effect on the choice of dis­
posal method. Of particular note is that shipping costs play a 
more important role in the selection of the disposal method if 
the waste were to require shielding. 

A proposed change in a rail Uniform Freight Classification might 
be interpreted as a future transportation service problem for 
sea disposal and private land burial operations. The railroads 
have asserted a right to remove from common carrier status, 
radioactive materials, irradiated or requiring shielding. This 
would allow a railroad to refuse shipments if it is not satis-
fiel with the liability coverage. Informal discussions with 
top-level railroad officials lead us to believe that this rule 
is intended to apply only on highly irradiated material which 
would,therefore, remove low-level wastes from its application. 
Even if the proposed change is applied to low-level waste, it 

, should generally not affect the transportation of low-level 
waste from a licensee (without Price-Anderson coverage) to 
Oak Ridge or Idaho or to another licensee having Price-Anderson 
coverage. 

D. PROJECTION OF MAXIMUM LAND BURIAL ACREAGE USAGE 

The estimated quantities of low-level waste for which disposal areas 
must be provided.through the next five years from all U. S. operations 
are presented in Table VIII. A total land usage would be in the order 
of 22 acres per year. On the basis of AEC experience, a land burial 
projection of 3/5 of an acre per year was included in the above total 
for licensee waste. As noted in Table VIII, the land acreage used by 
licensees could be an additional 1/2 acre per year for the period 
1960-1965 and the military waste, now disposed at sea, could add an 
additional 1/2 acre per year. Even with these additional increases in. 
the volume of waste from non-AEC organizations, a Northeast Regional 
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burial site would be dependent on AEC for its main source of revenue. 
Table IX presents 1960-1965 estimates of waste volumes as packaged 
for disposal by AEC installations shipping off-site. 

No difficulty is foreseen in continuing to bury all of U. S. waste 
at existing AEC land burial sites. 

E. OTHER ECONOMIC CONSIDERATIONS 

From the projection of waste volume expected from licensees and the 
effect of transportation on cost of burial, establishment of regional 
burial grounds, other than existing AEC sites, may not be immediately 
required if the AEC is willing to provide such services at ORNL and 
NRTS. Since the AEC will provide this service, AEC participation in 
the establishment of other regional burial grounds could be re-examined 
during the operation of the AEC interim sites. The experience obtained 
by the AEC should provide better information on the waste load distri­
bution and the detailed economics of land burial. The cost of waste 
disposal for solid package wastes is not a major cost item for industry 
and a delay in the location of a more convenient regional burial ground 
is not considered to be serious as long as facilities for handling 
such waste material are made available. The main interest, at this 
time, is to have suitable areas set aside to handle the waste being 
accumulated. This interest has been satisfied at least on an interim 
basis with the announcement of Oak Ridge and Idaho as interim burial 
sites. 

Enclosures: 
Tables I thru IX 
Attachments A, B, C. & D & E 



Attachment A 
X-1007 (Rev. 3-60) 

To: Oak Ridge National Laboratory 
Laboratory Facilities Department 
P. 0. Box X 
Oak Ridge, Tennessee 

WASTE SHIPMENT DATA 

Please fill in all blank spaces. If a question does not apply to a particular 
shipment, or if'the answer is not known, it must be so "stated. 

Name of -^organization requesting 
Date disposal service 
Name of person responsible for initiating this request_ 

Purchase Order No. 
Number of packages in proposed shipment Total weight of shipment 

Complete description of contents and packaging methods used. Attach extra sheets 
and drawings if necessary. If information given is inadequate for appraisal of 
safety of shipment, more information may be requested before approval is given. 

Highest radiation levels at outside surface of packages_ 
Chemical form of material comprising bulk of waste 

Does waste contain corrosive acids or bases? 
If so, what strength? ' 
Is any portion of the contents potentially explosive?^ 

Will any portion of the contents react violently when exposed to air or water? 

Radioisotope contained 
Estimated quantity in curies 
Note any special precaution that may be necessary because of material content^ 

GENERAL 
Other information that may be useful in reducing shipping and handling hazards 

Means of transportation proposed_ 

Approximate date shipment to be made_ 

Signature_ 

(Over) 



X-1007A (Rev. 3-60) 

REGULATIONS AND PROCEDURES GOVERNING SHIPMENTS . 
OF RADIOACTIVE WASTE FOR DISPOSAL AT ' ' 
OAK RIDGE NATIONAL LABORATORY 

1. All shipments of radioactive waste, to be acceptable to Oak Ridge 
National Laboratory, must conform to the ICG Regulations governing 
such shipment's as outlined in Agent M. A. Campbell's Tariff No. 10. 
Copies of these regulations may be obtained from Mr. N. A. Campbell, 
Bureau of Explosives, 63; Vesey St., New York 7, N. Y. Administration 
and interpretation of the regulations is the responsibility of this 
organization. ■ • 

2. In general, liquid wastes will not be accepted for disposal. Liquids 
should be incorporated in concrete, plaster or other similar material 
and shipped in solid form. In cases where this procedure is not 
practical, special arrangements must be made with Oak Ridge National 
Laboratory. 

3. Approval in writing must be obtained from Oak Ridge National Laboratory 
before a shipment is made. The Laboratory will consider giving an approval 
only after it receives a purchase order and a description of the proposed 
waste shipment (the form on the reverse side of this sheet completely 
filled out). 

4. Charges for dispos.al service are based on the gross weight of a shipment 
at The minimum charge per shipment is . 

5. In addition to the labels prescribed by the ICC Regulations, "Radioactive 
Waste" labels must be affixed to the outside of the containers. The 
Laboratory will furnish all labels with the approval for shipment. 

6. All shipments must be prepaid and consigned to Oak Ridge National Laboratory, 
Laboratory Facilities Department, Oak Ridge, Tennessee. 



ATTACHMENT B 

PARAMETERS CONCERNING COST STUDIES ON LONG-TERM DISPOSAL 
(Assumption - No crisis of major magnitude - no leakage into potable water, etc.) 

A. Costs Shall Include: 

1. Site Development: 

a. Hydro-geologic surveys 
b. R. R. Spur 
c. Truck access roads 
d. Cost of land - Burial section itself and a reasonable buffer zone 

about burial area based on specific site characteristics should � 
be used. 

e. Cost of operations building as required during active period. 
f. Caretaker building for full period of storage. 
g. Fence about exclusion area to be replaced as required for full 

period of storage. 

2. Cost of Operation During Active Burial Period (Per AEC Manual Chapter 
1701). 

3. Monitoring Costs. (Full Cost Recovery) 

a. Wells - number, depth and life as appropriate for the site. 

b. Samples 

(1) One sample per well per month for full period of life 
(2) Ecologic samples (equal to,"3.b.(l)" 
(3) Samples may be assumed taken by "caretaker" but analyzed , 

by commercial analytical laboratories. 

4. Activities After Burial Area is Filled Up. (Full Cost Recovery) 

a. Full pay caretaker. One shift coverage. "4.b." may be support 
after initial establishment. 

b. Period of caretaker guardianship may be based on the following 
cons ervat ive as sumpt ions. 

(1) a 55-gal. drum containing 1 curie of waste 
(2) Waste is Sr90 

(3) Guardianship exercised until SR90 equals allowable for 
168 hr. week in drinking water, i. e., 1 x 10*° micro 
curies/cs 

(4) Note - based on some preliminary calculations, it is 
believed that costs are not affected by length of storage 
when storage exceeds 200 years. 
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Basis of Charging: 

1. Shall be on ft. 3 basis. , 
2. Each user shall pay for ft. used after total usable ft. of area 

has been divided into the gross cost calculation. 
3. Customer shall provide packages to meet standards for burying as 

specified by burial site. 
4. Weight limits may be specified. 

a. A surcharge scale for various weights may be in order. 

5. Long-term costs are to be paid for by assuming a 4$ annuity. 
6. Inflation will be assumed as an independent element at 1 1/8% 

per year. 



ATTACHMENT WCM 

DERIVATION OF PROPOSED. BURIAL CHARGES 

Site and Development (including 4$ interest 
on unamortized balance) 

Cost of operations (during burial period) 
(including 15$. added factor and inflation 
factor) 

Custodial period costs (after burial ground 
area is filled) (including 35$ added factor 
and inflation factor) 

Fences 
Wells 
Water samples, caretaker, building 
maintenance, etc. 

TOTAL 

FUNDS REQUIRED TO BE 
DURING 20 YEAR OPERATING 

Idaho y Oak Ridge 

SUTPIilED 
PERIOD 

V Total 

$ 8_7,240 $ 589,880 $ 1,407,120 

2,027,287 2,078,148 

9,000 
38,5^0 

234,664 

21,700 
8,320 

320,320 

Estimated volume of waste material to be buried in 80 acres (cu.ffc.) , 

5,400,000 3,920,000 

Cost per unit 6,145,099 - 9,320,000 « $0,659 per cu. ft. 

Recommended minimum charge: $21.00 for 30 cu. ft. or less. 

Recommended price: Round $0,659 to $0.70 per cu. ft. 

^,105,435 

30,700 
46,860 

554,984 

$ 3,126,731 $ 3,018,368 $ 6,145,099 

9,320,000 

1/ Costs are based on figureB supplied by Idaho and Oak Ridge Operations 
Offices in accordance with attachment "B". 



ATTACHMENT D 

UNITED STATES 
ATOMIC ENERGY COMMISSION 
Washington 25, D. C. 

Tel. Hazelwood 7-7831 FOR IMMEDIATE RELEASE 
Ext. 3446 

AEC ESTABLISHES CHARGES FOR LAND BURIAL 
OF PACKAGED RADIOACTIVE WASTES AT OAK 

RIDGE AND IDAHO 

As announced by the Commission on January 28, 1960, the AEC will 

receive at interim disposal sites now designated as the Oak Ridge 

National Laboratory and the National Reactor Testing Station, packaged 

wastes from non-Commission users of radioactive materials. It was also 

announced that charges and procedures for receiving such wastes at these 

two sites were being developed. These sites are now ready to receive 

material from all users of radioactive material. The charges are 70c 

per cubic foot for properly packaged waste with a minimum charge of 

$21.00 for shipments of 30 cubic feet or less. Requests for information 

regarding burial of wastes should be directed to the following: 

At Oak Ridge -

Oak Ridge National Laboratory 

P. 0. Box F, Oak Ridge, Tennessee 

Attention: Mr. E. J. Witkowskl 

At Idaho 

Phillips Petroleum Company 

P. 0. Box 2067, Idaho Falls, Idaho 
Attention: Controller Branch 

i 



ATTACHMENT E 

TRANSPORTATION OF LOW-LEVEL RADIOACTIVE WASTES 

REGULATORY REQUIREMENTS 

There are certain operational and procedural restrictions against the ship­
ment of radioactive materials which have been promulgated by Federal, State 
and Local governmental authorities and are motivated by a desire to insure 
public health and safety. These limitations parallel and are consistent 
with similar restrictions placed on the movement of explosives, flammables and 
other dangerous articles. 

1. Federal Regulatory Requirements - A basic prerequisite to shipment of 
radioactive materials is that they must be shipped in accordance with 
the requirements of the transportation regulatory agencies, such as 
the I. C. C., F.A.A. and the U. S. Coast Guard. Shipments of radioactive 
materials, made by the AEC or under its direction or supervision, which 
are escorted by personnel specially designated by the AEC, are exempt 
from the I. C. C. regulations. In addition, certain AEC shipments exceeding 
the regulatory standards are made without escorts through the issuance 
of special permits obtained from the B. of E. (i.e. container, approval 
and deviations from published curie limitations) or the I.C.C. on other 
matters. In the course of normal industrial shipping procedures, 
compliance is the responsibility both of the purchaser of the 
transportation service and the carrier, and exemptions to the regulatory 
standards, similar to Government exemptions, may be made through the 
use of special permits. 

2. State Regulatory Requirements - A number of states have regulations 
on marking and packaging of radioactive material, similar to I.'C.C. 
regulations. In addition, a few states (e.g., New York) have proposed 
that prior notification be given of shipments of radioactive material. 

3. Local Regulatory Requirements - Indicative of such requirements are 
prohibitions against transporting dangerous articles through, over and 
on strategic tunnels, bridges and car ferries, and the New York Port 
Authority prohibitions against transporting dangerous articles through 
the Holland and Lincoln Tunnels, the New York Bridge Authority require­
ment for prior notification of arrival at a transport vehicle carrying 
dangerous articles, the Pennsylvania Turnpike Authority restriction 
against transporting dangerous articles over the turnpike without prior 
permit, and the notification of shipment procedures required by the 
New York City Department of Health. Regulation by the New York City 
Department of Health, and possibly other localities, creates a slightly 
different problem in that the burden of notification is on the shipper 
rather than the carrier. However, since the potential destinations are 



- 2 

limited in number, the individual shipper no doubt in the initial 
planning stages of the shipment can ascertain these areas of local 
regulations and, in conjunction with advice from the carrier industry, 
bypass these areas. On the other hand, prior knowledge of such areas 
affords the opportunity of negotiating a workable operating procedure 
to facilitate notification to and passage through these localities. 

While these operating and procedural conditions are burdensome to some degree, 
they should not unduly impede the free flow of low-level waste shipments, 
nor should they significantly increase the total cost of shipment. 



TABLE I 

COMMERCIAL SEA WASTE DISPOSAL ACTIVITIES 
THROUGH MARCH i960 

Licensee 

Sea Disposal to Date 

Equivalent 2/s Total 
s Activity 

t 
Drums Curies 

On Hand for Sea Disposal 

Concreted 
Eqjiivalent 2f~ 

Drums 

Activity 

Curies 

Not Concreted 

Equivalent 2j 

Drums 

Activity 

Curies 

New England Tank Clean* 
Company - Boston, Mass. 

American Mail Line 
Seattle, Washington 

Isotope Specialists, Div. 
of Nuclear Corp. of Amer. 
Burbank, Calif. 

Crossroads Marine 3/ 
Boston, Mass. 

Coastwise Marine Disposal 
Co. - Long Beach, Calif. 

American Electron., Inc. 4/ 
Culver City, Calif. 

Nuclear Engrg. Company -
Kearny, N.J. & Walnut Creek 
CteOifornia 

� 

54 

1,000 

2,247 

14 

320 

� 

0*68 

2,438 (incl. 
1,900 H3) 

9 

O.O65 

101 

17 

16 

130 

12 

495 

_>_> 

4,025 

0.027 

0,1 

IT 

6 

1 

_ 

278 

4 

� 

1,100 

116 

370 

�_> 

3,494 (solid) 
1,120 (liquid) 

10(H3) 

� 

39 

175 

1 

-._> 

266 

2/ 

_/ 

4/ 

Each unconcreted drum makes 1«5 to 
Since the bulk of the drums are 55 
drums. This standard unit is used 
Crossroads Marine disposal records 
represents an estimate made by the 
on waste disposal in July 1959* 
This firm's license expired on jan 

3 concreted drums depending on the type of waste being handled. 

gal. drums, the total volume of waste was expressed in equivalent 55 gale 
to conveniently illustrate the volume of waste being handled. 
from 1946 through 1958 were partially destroyed by fire. The above 
president of the company. This figure was reported at JCAE Hearing 

. 31, 1959, and was not renewed. 



TABLE II 

Contamination Headings on Some Squipment Burled at Hanf drd 
During 1958 - 1959 

Equipment 

1. 2 - Redox Vessels 

2. 2 - Purex pulse columns 

3. 4-
Tabe Bundles 

k. 6 - Purex Waste Concentrator 

Material of Const. 

Stainless Steel 

Stainless Steel 

Stainless Steel 

Stainless Steel 

Dimensions 
dla» length 

8» x 9^ 

2k* x 33* 

3t x 10t 

M x 15' 

Average Readings 

^50-700 mr/hr at 6a* 
through concrete hex 

3000 nr/hr at 2» 

600 nrr/hr at 50' 
through concrete hex 

300 nr/hr at 200 ft. 



Abbott Laboratories 
Oak Ridge,, Tennessee 

Squibb Pharmaceutical 
Hew Brunswick, IT. J. 

TABLE m 

Land Disposal Costs of five Selected Licensees 

Licensee 

Tracerlab Co. 
Boston, Mass. 

General Motors 
Detroit, Mich. 

Purdue TBiiversity 
Lafayette, Indiana 

Disposal Site 

ORNL 

OREL 

ORHL 

CJuly to December 1959; 

Current Cost per Drum of Waste 1/ 
Transpt. Packaging Disposal Total 

2.30 5.00 2.50~U 10.00 

7.00 

12.00 

io.oo 

k.QQ 

15.00 

/ 

5iooi/ 

62.00 

21.Q0 

« 

Ho. and 
Type container 

30 each 35 gal. drums 

30 each 55 gal. drums 

9 each 55 g&l« drums 

QRHL 

15.00 . 2^-each 50 gal. drums 

25.00 30 five gallon cans 

"UThe above charges are attributed to the combining of wastes with others collected by private waste 
collectors for ultimate disposal at QRHL. Current charges for disposal are based on approximately 
$.6k per cubic ft. The .minimum charge per shipment is $15.00. 



TABLE 17 

Sea Disposal Costs of Five Selected Licensees 

(July to December 1959) 

Disposal Cost per Drum of Waste No. and type 
Licensee Site Transpt. Packaging Disposal Total of Container 

Shell Development Nuclear Engineering 2-5 gal. cans 
Emoryville, California Walnut Creek, Calf. - $2.00 $2.00 $^.00 1-20 gal.Fiber 

(Pacific Ocean) board bbl. 

New lEnglandl Deaconess Crossroads Marine - - - 1*0.00 1-30 gal. can 
Boston, Mass. Boston, Mass. 

Tracerlab Crossroads Marine 
Boston, Mass. Boston, Mass. 0 5*00 2§.00 33*00 *»-35 gal. bbls. 

Socony Mobile Oil Atlantic 
Paulsboro, N. J. (via own ship) - - - 38.00 r.l-20 gal. bbl. 

California Research Corp. Pacific 
Richmond, California (via own ship) - - - 10.00 5-50 gal. drums 



TABLE V 

'PACKAGED WASTE DISPOSAL COSTS 

Land Burial 

ML 

GEANPD 

KAPL 

R. F. 

Total 
Cost Per 
Drum 

18.6% 

12.00 

9.00 

10.90 

Packaging 

* 11.30 

7.80 

6.03 

6.00 

COST DISTRIBUTION 

Shipping 

$ 3.77 

1.08 

1.53 

4.03 

Disposal 

i 3-77 

3.12 

l.kk 

�87 

Disposal 
Site 

QRHL 

ORNL 

QRHL 

HRTS 

Sea Disposal 

AEC Cost 
"^ AEC & Navy Cost 

AEC Cost 
AEC & Navy Cost 

AEC Cost 
AEC & Navy Cost 

AEC Cost 
^ " AEC & Navy Cost 

LRL - AEC Cost 

PWR 

WAPD -

20.15 
60.15* 

29.00 
69.OO* 

24.55 
64.55* 

14.35 
54.35* 

23.31 

17.33 
17. 44 

24.07 
19-32 

20.38 
25-18 

9.61 
19.57 

10.49 

2.82 
3.01 

4.93 
4.83 

4.17 
5.16 

2.44 

0 
39.70 

0 

44.85 

0 
34.21 

2.30 
34.78 

12.82 

* Navy costs assumed to be $40 per drum - charge not currently being made but AEC 
has received indication that U.S.N, will begin to charge for the service; sea 
disposal monitoring costs are excluded. 



TABLE TI 

SCHEDULE OF FREIGHT CLASSIFICATIQN RATINGS 

Ratings 
{$> of class 100} 
LCL GL 

RAIL* 

Aluminum Scrap, NOIBN 55 27^ 

Cullett....... 50 20 

Clothing, old 85 27* 
22§ 

Paper Waste, Not Sensitized 85 27§-

22§ 

Rubber Scrap, NOIBN....... 50 2f| 

Iron Scrap, NOIBN 50 22| 

Lead Scrap, NOIBN 55' 27| 

Leather Scrap, NOIBN... 60 27§ 

Pottery, Broken 55 22§ 

�Scrap Brass, Bronze, Copper, NOIBN.......... 55 27^ 

Rags, NOIBN 85 27i 
22§ 

V 
Shoes, Old, Worn Out, Leather.. 70 35 

\( MOTOR 

Radioactive Materials, Including Radioisotopes, 70 35 
in shipping containers specified in Rule 5^ 
(Rule 5f refers to the ICC Regulations regard­
ing shipment of dangerous articles) . 

* No distinction being made by ra,ilway between low level radioactive 
waste properly packaged and non-radioactive scrap. 



TABLE VII 

TABLE .OF APPROXIMATED CLASS 100 RATES 
. FROM REPRESENTATIVE POINTS 
GENERATING LOW-LEVEL WASTES TO 

DISPOSAL SITES 

'FROM: 

Chicago, 111. 

New Brunswick, N. J. 

Linden, N. J. 

Boston, Mass. 

Detroit, Mich. 

Ithaca, N. Y. 

Phila., Pa. 

Lafayette, Ind. 

.New York, N. Y. 

Shippingport, Pa. 

Pittsburgh, Pa. 

San Francisco, Cal. 

Los Angeles, Cal.* 

TOi � 'Oak Ridge, TO:Scoville, 
Term. Idaho 
(per 10O#) (per 100#) 

$ 3.20 

3.85 

3.98 

4.57 

3.13 

4,18 

3.65 

2.80 

3.98 

3.25 

3.25 

� 

� 

$ 7.43 

10.29 

10.29 

10.61 

8.30 

9.65 

10.13 

7-66 

10.29 

8.94 

8.94 

5.42 

5.52 , 

TO: Boston, 
Mass. 
(per 100#) 

$ 4.51 

2.29 

2.23 

� 

3.78 

2.60 

2.52 

4.44 

2.23 

3.65 

3.65 

* Freight cost to San Francisco site of sea disposal is $2.56. 



SITE 

Oak Ridge 

Idaho 

Savannah River 

Hanford 

ACRES 

45 i/ 

80 

85 

113 

TABLE VIII 

�ANALYSIS OF AEC LAND BURIAL 

CUMULATIVE BURIAL LAND USED 
(FEB. I960) 

Acres 

30. 

13 

30 

93 

Volume Cu. Yds. 

30,000 

50,000 

30,600 

Curies 

64,000 

200,000 

-

ANNUAL CY 1959 

Acres Volume Cu. Yds. 

5 1/ 12,000 

33/ 

3-5 

11 

6,000 

7,000 

3,670 

.Curies 

24,000 

25,000 

-

� 

CUMULATIVE THRU 1965 
.(CY 1959 RATE) 

, Acres . 

55 y 

28 2/ 

47" 

148 

l/ Additional 20 acres could possibly be made available for use provided impact on ecological program . 
is determined not to be significant. The cumulative land usage by licensees could increase an additional 
0.5 acres per year the area for military wastes if sea disposal is discontinued would amount to 0.5 
acres per year or a cumulative land usage of 60 acres. 

2/ Includes 2.5 acres used by AEC contractors other than Oak Ridge and by licensees. Most of this acreage 
is for AEC contractors. 

3/ Includes Rocky Flats shipments. 
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TABLE IX 

Estimates of Waste Volumes 
as Packaged for Disposal 

(AEC Installations Shipping Off-Site) 

1960-65 

Total Cubic Feet ' 
Sea Disposal Land Disposal 

Land Burial 

ANL 

GE-ANPD �, 

KAPL' 

Rocky Flats 

Mound 

Others 

Subtotal 

141,000 

63,000 

203,000 

426,000 

120,000 

21*0,000 

1,193*000 
/ 

Sea Disposal* 

BNL 

PWR 

WAPD 

AI 

� 

56,000 

17,000 

110,000 

176,000 

IRL 250,000. 
«6tal 609,000 

. 

25,000 (ecu) 

8,400 (eq,) 

75*000 («4») 

95^000 (eo..) 

167.000 (e4.) 

* The first column assumes the sites continue using sea disposal. The *k 
second column assumes the sites use land, disposal. Cubic feet measurements 
for land disposal are equivalent cubic feet of total waste to be disposed. 
Both columns reflect disposal of the same amount of activity. 


