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[4910-60-M]
DEPARTMENT OF TRANSPORTATION
Materials Transportafion Bureau

[49 CFR Parts 127, 171, 172, 173, 174, 175,
176, 177]

{Docket No. HM-169; Notice No. 79-1]

RESEARCH AND SPECIAL PROGRAMS
ADMINISTRATION

Requirements for Transportatien of Radicactive
Materials

AGENCY: Materials Tra.nsportatmn
Bureau, DOT.

ACTION: Notice of Proposed Rule-
making.

SUMMARY: This notice proposes to
change the requirements of the Haz-
ardous Materials Regulations concern-
ing radiocactive materials to make
them campatible with the latest re-
vised international. standards for
transport of radicactive materials as
promulgated by the International
Atomic Energy Agency (IAEA). A par-
allel proposal by the U.S. Nuclear Reg-
ulatory Commission (NRC), to its Title
10 CFR Part 71, “Packaging of Radio-

active Materials for Transport and
Transportation of Radioactive Materi-
als Under Certain Conditions,” will be
published at a later date in the FEbER-
AL REGISTER.

DATE: Comments must be received on
or before April 5, 19?9.

ADDRESS COMMENTS TQ: Dockets
Branch, Information Services Division,
Materials Transportation Bureau, U.S.
Department of Transportation, Wash-
ington, D.C. 20590. It is requested that
five copies be submitted.

FOR FURTHER INFORMATION
CONTACT:

R. R. Rawl, Office of Hazardous Ma-
terials Regulation, Materials Trans-
portation Bureau, U.S. Department
of Transportation, 2100 Second
Street, SW., Washington, D.C. 20590,
telephone 202-426-2311,

SUPPLEMENTARY INFORMATION:
1. Background: In 1959, at the request
of the Economic and Social Council of
the United Nations, the International
Atomic Energy Agency (IAEA) under-
took the development of international

regulations for the safe transportation

of radioactive materials. The initial
regulations published by the Agency
in 1961 were recommended to member
states as the basis for national regula-
tions and for application teo interna-
tional transportation, As a result of
extensive revision in 1963 and 1964,
and further efforf in 1966, a version of
the IAEA ‘“Regulations for Safe
Transport of Radioactive Materials,
Safety Series No. 6" was published in
1967, The IAEA regulations have since

“the Atomic
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been adopted generally by most of the
nations of the world as a basis for
their own national regulations govern-
ing the transportation of radioactive
madterials,

Since 1966, the U.S. Nuclear Regula-
tory Commission (USNRC) (formerly
Energy Commission
(AEC)) has issued regulations which
are substantially in eonformance with
IAEA standards for fissile radioactive
materials and large quantities of radio-
active materials., On QOctober 4,°1968,
the Hazardous Materials Regulations
Board of the Department of Transpor-
tation (DOT) published amendments
which were also in substantial con-
formance with the 1967 IAEA stand-
ards (Docket HM-2, 33 FR 14918),

In February 1969 recognizing that
the international standards should, be
revised from time-to-time on the, basis
of scientific and technical advances,
well as accumulated experience in
their application, the IAEA invited all
of its member states to submit com-
ments and suggested changes to the
regulations, Another
remove any ambiguities and to sim-
plify the presentation of the text of
the regulations,

Comments and suggested revxsions
to the TAEA regulations were then col-
lected by DOT from the AEQ, the
American. National Standards Insti-
tute (ANSI), Atomic Industrial Forum,
and others. As a result of that effort. a
compilation of some 40 comments Was
then forwarded by DOT to the IAEA
in July 1969. Some of these suggested
changes were intended to make 3, inore
positive alienment of the T.S. regula-
tions with the IARA regulations possi-
ble.

In all, the IAEA received more than
300 pages of comments from the
member states. During the period of
February 2-13,.19%0, the IAEA con-
vened a panel of experts to review the
regutlations and consider the com-
ments which had been submitted by
member states, The U.S. Delegation

. on this review panel consisted of a

three-man team, headed by the DoT,
representative, with one adviser from’
the AEC and another from private in-
dustry. At this panel, 14 countries and
10 international organizations were
represented.

As a result of this review panel’s ef.
forts, a first working draft of a revi-
sion of the regulations was developed.
It was circulated to the chairmen of
the working groups of the review
panel in April 1970. Subsequently, a
second revislion draeft was prepared and
issued in June 1970 to all of the review
panel - participants for their review.
The second draft was also circulated
by the AEC to many interested per-
sons. On December 3, 1970, the Secre-
tary General transmitted a third revi-
sion draft to all IAEA member states

aim was to.

and to interested international organi-
zations.

On January 27, 1971 (36 F.R. 1280),
the Office of Hazardous Materials of
the DOT published a public notice in
the form of a “Request for Public
Advice on Revisions of Internatonal
Regulations.” Interested persons were
thereby informed of the issuance and
availability of this third revised draft,
indentified as IAEA Document No.
PL-383, entitled “Regulations for the
Safe Transport of Radioactive Materi-
a})sr; Third Revised Draft, Novemhber
19%0.”

In cooperation with the AEC, the
DOT solicited comments on this third
draft. Copies were distributed to all
ABEC operating contractors, as well as

the Atomic Industrial Forum and

ANSI Subcommittee N-14 (Transpoi-
tation of Pissile and Radioactive Mate-
rials) for redistribution to their mem-
bers and other interested persons, As a
resuit of the above notice, copies were
distributed to a large number of re-
questers.

Formal U.S. comments on the third
draft were forwarded by DOT to the

IAEA through the State Depart,ment.

in July 1971.

A final Review Panel of experts was
convened by the IAEA in October
1971, to finalize the revisions. As a
result of that Panel, the IARA subse-
quently issued its “Safety Series No. 6
Regulations for the Safe Transport of
Radioactive Materials 1973 Revised
Edition,” in late 1973, Since that time
most major countries and internation-
al transport organizations, i.e., Inter-
Governmental Maritime Consultative
Organization (IMCO), International
Air Transport Association (IATA), Bu-
ropean Agreement for the Carriage of
Dangerous Goods by Rail (RID); Furo-
pean Agreement Concerning Interna-
tional Carriage of Dangerous Goods
by Road (ADR), have completed revis-
ing their own regulations to achieve
conformity with the 1973 IARA Stand-
ards.

With respect to efforts by the
United States achieve conformity with
IAEA Standards, the involvement of
two agencies, DOT and NRC, makes it
necessary to revise certain parts of two
distinct bodies of regulations=—49 CFR
and 10 CFR Part 71. The publication
of this Notice by the DOT has been
held in abeyance until after the reis-
suance of the Hazardous Materials
Regulations (Docket HM-103/112,
“Consolidation of Title 14, Part 103,
and Title 46, Part 148, in Title 49" 41
F.R. 15972, April 14, 1976, Part II as
amended). As mentioned in the pream-
bie to those amendments, the MTB
was completing its first major phase of
its continuing effort to improve,
update, and simplify the regulations
governing the shipment and transpor-
tation of hazardous materials. The

FEDERAL REGISTER, VOL. 43, NO, S—MONDAY, JANUARY & 1979




)

next phase was therein stated to be a
recodification of the entire body of
hazardous materials regulations, the
purpose of which would be to rear-
range and revise the language of the
regulations in more comprehensible
and accessible form to reduce inconsis-
teney, redundancy and obsolescence.
‘This notice incorporates;the new over-
all future plan of the regulations to

© the extent that the new;Part 127 pro-

pased herein is a redesign and editori-
al rearrangement of the major sec-
tions applicable to the radioactive ma-
terials classifieation, which previously
had been located in § 173.388 through
173.399, with the rea.rra.ngement.s al-
ready promulgated in HM-103/112 ap-
plicable to Parts 171, 172, 173, 174, 175,
176, and 177.

Subsequent to the i.ssua.nce of the
1973 Edition of IAEA  Safety Series
No. 6, the IAEA convened another
Review Panel in December 1974. The
purpose of this Panel was ‘to consider
any minor inconsistencies, omissions
or errors that were beinig revealed in
the course of national and internation-
al application to the IAEA’s 1973 Re-
vised Standards, and to recommend,
among other things, any changes of
detail that should be infroduced into
the regulations under the established
procedures of the IAEA Board of Gov-
ernors.

As a result of Lhe work of the 1974
Review Panel, the IAEA developed a
list of so-called ‘“minor” drafting
changes to the 1973 Reyised Edition of
Safety Series No. 6 (wh h were effec-
tive upocn publications,: May 1975), as
well as a list of so-called substantive
preposed “90-day” changes. The latter
were adepted on December 16, 1977 by
the IABA. Essentially, boith of the
above sets of changes have been con-
sidered in preparing this Notice, as
well as the basic content of 1973
Safety Series No. 8 itself.

II. Comparison with current regula-
tions: The following table lists the
paragraph numbers of the Part 127
changes proposed herein, indicating
the existing Title 49 paragraph
number, and the most applicable cor-
responding paragraph number of
IAEA Safety Series No. 6, 1973 Edi-
tion, as revised. It should be recog-
nized that in many cases the cross ref-
erences are to paragraphs which are
similar te, but not identical with cur-
rent 49 CFR Sections.

Comparable
Proposed Sectlon  Now shown in Section in
40 CFR as 1973 IAEA S5
No. 6
127.1¢a) (hew) 102
127.19¢bX1) .. . ARBW iciiniessinene 104{a)
127.1(bX2) ... 175.10¢aX8}... 104(b)
127.1{BX3) ... 176.10¢a X 8).., 104(b)
12%.1¢c) (new) 108
127.3 . (new), 109
{(new) 110
173.38%q)......
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. Comparakle Comparable
Proposed Section Now shown in  Section in Proposed Section Now shownin Secilon in
49 CFR as 1973 IAKA SS 49 CFR as 1973 1AEA 8B
No. § No. 8
L27.1150aH3) g 173,354(b304),
mernnaenossnnnaees 173,3890mM. 115 173.395(h}
(new) 144 [ £ ORISR No
(new} 116 comparable
(new) 144 ) section
173.389¢a)...... 117 127.115(8)4) ... - 175.394(b2),
- 173.3890)...... 119 173.395(b)
(new? 120 L9 | S o
.. 173.38%c}...... 121 - T comnparable
. 173.389(n)...... 122 section
tnew? 123 127.115ANE) cernmi e 173.304(bX(5),
{new} 144 173.395(b)
(new} 124 S 1
1273 tnew) 132 compuarable
{new) 133 section
173389080 134 127.115¢a)(6) ... 173.394(c)4). No
173.36%(g)..... 135 comparable
new) 136 sectlon
...................................... 173.369¢1)....... 173-140 121D o 173.384(CNE). No
tnew) 138 ::c'?limable
on
ﬁﬂiﬁi 128 LECRBLITRIS b T— 173.396(b} 1). No
comparable
p section
tnew prd 12.117AND) oo 1TRIBEBND). No
172.389(} )oonnnr. 130 : ;g;‘ll':;ra‘“e
- 113.380Ck)..... 131 ¢ | 12701Ta)8) wiee 173.396(h)Z). No
mew) 142 comparable
127.107a)4) coiieeees 173.386(b X4}, Ne
127.261LaX1) tomparable
127.101{ax2} . . section
- 127.117(a)(8) vesreee s 173.396(0)(5). No
127.101¢aK3} comnparable
127.101¢a X4} " section
i27.100(a K5} N 127.11T(RX6) rrvenreerene 1733960 T). NoO
127.101a X6} ... comparable
L27.103 section
137.205(aX1}) ... 173.393(¢} ... 210 Ry B L (EDTE 5 DI 173.396(b)8) No
127.205(aX2) . 173,383, comparable
127.105(aX3) (mew)... . section
127.105(ax4) (new)... 1270170 srvvrmeens 173.396(C(0). No
L27.105¢aX5) .. {newl.. " comparable
See section
173.24(c)(4) 214 127.117C0N2) vrcerrernr 173.398{C3(2)}. No
I2T.2064a38) wovverirarrnnns [4:1.2- (5 TSNRSRI, "!G 1, 218 eomparable
I27.405aXTY vonvsiren (TEEW Y cicsniininnns section
E27.106¢a)(8) ... (new)..... . 220 127.11TCBHUR) rrerr e 1T73.398eH3). No
127.105(a)(9) ... . 173 389'133(2) . comparable
. section
127.105¢aX 107 . 127.117¢0)(4) ... - £73.396{c)(4). No
127.108¢a)(11) . camparable
127.108¢aX12). section
127.105(aX 13} .. 1271176005 veeeirem e 173.396(c)5). No
L1 ) J— camparable
127.105¢a)X14) .. 473.392(g). section
127.105¢aX15) . 651530 TR 127.110¢aX1) wemrrireiraee (HEW Hiiisienene. No
127.107 ., (new)-see comparable
10CFR 11... 228-233 section
127109 cciiresisenirraenn. (NEW)-S€E 127 01HANL) iisiiien £ ) U No
10CFR 71... 235-242 compzrable
127.113(aX1) ..oovusnrmiene. 173.384C2X 13, section
........ No 127.11Ha X3 e (REW) ... N
comparable comparable
section . seclion
12711378 2) .onieniin, 173.394(a)2), 127.119BX1Y e (NeW) . rninns No
173.395(a) comparable
[+ NETR— No section
comparable 129.110(b)(2) e (DEW e, No
section comparable
127.113¢aX3) ... . 173.394(a3). section
. 173.396(a) 127.119(bX3) ... S o
(3avrmserrnn. NO comparable
comparable section
section 127.119(hX4) e « NEW) i No
127,113 )04 wviinianens, « 173.394¢a)(4), comparable
173.295(a) section
[ JSPRR——— (1] 127.121ca) {new) No
comparable comparable
section section
127.115(a K1) cssssinnnns 173,394¢H)(1). No 127.203(a) 1) ... 173.391¢a)1). 306(b)
comparable 127.203¢ax 2} 173.391an2). 302
section 127.203(a X3} 173.3914a)3). 303
127.116(aX3) cevonireeee. 173.304¢(bN3), 127.2063(ax4) 173.391¢a)t4). 308c)
173.395(b) 127.203(ax5) 173.391(2) ...... 34
(2).ciaisereee. NO 127.203¢a)(8) ... - (newl-see
comparable also
section 1%3.383¢c)... 304
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Comparable Comparable
Proposed Section Now shown in Section In Proposed Section  Now shown in Section in
49 CFRas 1973 IABA SS ) 49 CFRas 1973 JABA 8BS
No. & No. &
127.205(8)1) covsvurvernanes 178.391(1I(5). 306 127.50HAY crrvese 173.396(2)c00ne
127.205(a X2} .. 173.391(bX}5), 308 12750502 couerer 173.389(a).nne
- 127.205(a)3) . 173.391¢b)(2). 308 127.505(b} 173.395(&) vuuuns
127.205(a)(4) . 173.391(bX3). 302 127.507(a) ... 173.396(g) o 621
172.391(b)(4). 303 127.601(a} . (new) 01
. 173.391(b)(6). 304 127.601(b) (new) 102
See also 127.605(a) {new) 704
173.393(a)... 304 127.605(b}: tnew) 705
127,205(a)(8) ... .- § | 127.805(c). (new) T06
127.207 ... . 173.391(a) & 127.607 tnew) 707
173.381¢b) 127.611(a) ... 173.398(b}...... 709
.. 306(R) 127.811¢)(1) . 173.398(bY e T10, T1L
127,209 .. 312 127.611¢a)(2) . 173.308(b) &
127,211(8). 314(b) N (NEWY.crnmemires T12
127.211¢b). T 314(b) 7| 127.61HANEY i 173.398(0) ... T13
127.2110e) " 31d(e) - | 127.611(a)4) ... 173.398(0).unes 714
127.211(e)(2) 173,392(cXE), 314{cXii) 127.613(a) . . 173.398(g) %185, T18, T1T
127.211(eX3)... .. 173.392(c)(2). No - 127.615(a) .. 173.388(¢) 718
comparable | 121817 .. . 173.388(¢) 724
sectlon x| A27.819(a) .. . ma.aggm -_.;gg--rar.
B T T S . 173.398(aX1).
127.211(CH A unnsrrermnennnns 173.392(cK3). S L. s
section:, [Tl ) P L
127.281EHE Y emnnrsarnrins 173.392(cK 7). NO 173.298(a)(3), 735
comparable” g . 173.308(a)(4), T38
sootion « ¢ | 12T.618(EX2Nisrers i;a.gga....) . g;
5 .| 127.701C8). 3,393(2) counee
127.211(eXBYuumrcsssmmeriss W Femwcerecines Pe\;’:ﬁt&w ‘ 127.703¢a) r 173.3830(a)
12T 21 LEEH T eerrmeerionnee 173,382(03(4) . WO 127.703(b) . . 173.393b(D)....
comparable, | 127.703(c). 173.393() veee
section 127.706(a) . - gg.ggg(m) ..... ggg
127.707¢a} ..... e 113.393(0 00
12T.21L(CHBY e LTE3I2UEND) . N?:omparab ot L oy
; section 12771100} TSR Note 802
1272110 e 1TRBIUONE). WO o . e wer 173398 Note
comparabler | 121.713(a) tnew 815
12721101 e 1783,392(d)(1). No : 127.T13 {new) gig
comperable. | L2713 {new
section - | 121713 (DEW} eerrrarememee BOL
127212 corremnnirenens 1T3,382(3(3). NoO .. | 1217158} 173.393a)(4). ggg
Comparable” | 1277150 (new)
section - . 127.715(e) (r,;ew) I{'gﬁ
2% | 1718 (Bxisting) ... 171.8.. 9A
12721 10AK3Y coneesrinsr 1T3.392(ANE). N‘:;omparab'lé- iy hetivite H 1004
seotion . 171.§ (Existing) an
127.9110d)AY covermrsisnens 173.392(d X4}, No :;g-us
comparable 159-131
section \ T 53a
127.211A)5) erresries 173,392, NoO i';g-;gg‘(g’) b
comparable . rearereerissserenis
om0l 175.708(8) 543, 544, 545
127.213) (new? 317 175.703(eY, (new) 548
(bz). e Wy B1T 1TT.B42CEY vorrrrersserermssnns 173.393(14D. 537
127.30LCRY yooreremsmirsernnees 1T3.384(2) & ¥ -
“"3"3@35‘22‘,“;" 0 111. Substantive proposed changes:
(2. R X 102 While this notice proposes an exten-
127.303-305.... 403-411, Inc. sive revision of that portion of the reg-
"I'F‘;}’Ilegl‘{”; alations dealing with the transporta-
x tion of radioactive materials, the ma-
127.4018) wer . 173.393C1)....... 504, 508, 508 jority of the changes are not substan-
12T7.401(H) ... o 1733034}, 532080, 534, tive In nature. A discussion of the
587 more substantive proposed changes
127.401(¢) follows:
.. 173.393(e) ... 231, 240 0LIOWS:
. 173.383(h),
1493.207(a)... 502 incl. A. INDEVIDUALIZED TYPE A QUANTITIES
Table IX . . .
173.39TCa)1). - The system by which radionuclides
. 173.89T(0)0n have been divided, for the purpose of
”3'3?7“” ----- . specifying the number of curies per-
" (1'-}&27,’10'5(3, T an mitted in Type A packages, into seven
Part 172 ... 533, 536 transport groups, according to their
174.700(by, toxicity, plus a “special form” catego-
igg.;ggm). aon ry would be eliminated. Under the
127.413(b} (new) 523 present system, the a,llowable.numher
127.413(¢) (newl... 524 of curies for each radionuclide in a
e " e 298 group is the same as the allowable
ﬁ;ﬁlsiz, (new).. " 521 number of curies for the most restric-
127.415(e) 178.700(a) ...... 529 tive member of that._ group. _Tl_‘ns
12741%d) ., - 173.396().0.e B30 method is unnecessarily restrictive
}g;ﬁ}g;;; {new- oas when applied to the less toxic group’
127,501 (a2 mew). 601 members, which in some cases have a

maximum permissible body burden

_more than ten times that of the more

toxic members.

The proposed amendments have no
groups at all. Instead, for each radio-
nuclide two values, A, and A., would be
assigned as the maximum number of
curies permitted in Type A packages
in special form and normal form, re-
spectively. The A, and Aa values for
various radionuclides would be listed
in §127.305. Methods .by which these
values were established are described
in IAEA Safety Series No. 37. “Adviso-
ry Material for the Application of the
IAEA Transport Regulations.”

The value of A, for special form ma-
terial is based on the possible external
radiation dose to indlviduals if the
contents of 'the package are released,
except that an upper limit of 1000
curies is ‘imposed. Under the proposed
regulaiions, special form madterial
must also be nondispersible as deter-
mined by certain stringent criteria
(which differ somewhat from present
criteria for special form) described in
§127.619,

The bases for the A, values for
normal .material (that is, all forms
other than special form) are: (1) an ac-
cident of moderate severity might
relese 0.1% of the contents, and 0.1%
of the amount released might then be
taken into the bedy of a human being
in the vicinity; this intake should not
exceed half the maximum permissible
annual intake for workers as given in
IAFA Safety Series No. 9, 1967 Edi-
tion; and (2) A, shall hot exceed Ai.
Intake values are based on Interna-
tional Commission on Radiological
Protection (ICRP) 1966 recommended
limits for radiation exposure.

The following table compares, for
several radionuclides, the present spe-
cial form and normat form limits with
the limits that would be applicable
under the proposed rule.

This change would sometimes
permit a single Type A package to re-
place {wo or more present packages.
Also, some of the small number of
Type B packages with contenis near
the lower limit for Type B could be re-
classified as Type A. The net effect is
expected to be insignificant with re-
spect to the number of Type A pack-
ages or the total amnount of material in
Type A packages.

Tor special form material, some
limits would be increased and some
would be decreased, Consequently, the
changes in the number of such pack-
ages also would be small.
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LasiT IN TYPE A PACKAGES, IN CURIES

Present Proposed

Present. group
Speclal Normal Special Normal
form form form form
20 0.001 8 0.008
20 20 10060 100
2 0.001 2 0.009
20 0,001 10 0.01
n 2 T 7
20 3 20 20
Sy 20 20 00 100
oW 20 5 5
w 20 s 20
20 0.001 200 0.2
20 0.001 2 0,002
20 0.05 10 X3

B. Low-LEVEL SOLID RADIOACTIVE
MATERIALS (LLS)

A new category, low level solid (LLS)
has been proposed. Its definition,
based on specific activity and the lea-
chability characteristics of the mafteri-
al being transported, recognizes immo-
bilization techniques now being used
in waste handling operations and the
degree to which the radioactive con-
tent is fixed in the non-radicactive
matrix. The provisions for shipment of
LIS materials as proposed herein
differ from those in IAEA regulations,
in that use of ‘Type A packagings
would be required, as opposed to
“strong industrial packagings” meet-
ing certain criteria of the United Na-
tions Recommendation on “Transport
of Dangerous Goods’” as prescribed. in
§209 of IAEA Safety Series No. 6.
MTSE has proposed these Type A pack-
aging criteria because it is of the opin-
ion that the packaging reference to
the United Nations requirements has
not been sufficiently described in the
IAEA regulations.

C. Low SPECIFIC¢ ACTIVITY RADIOACTIVE
MATERIALS (LSA)

Some changes are also proposed
herein for LSA material, as defined in
§127.3. The specific activity limits
would be related to A: values rather
than to transport group. Articles with
non-fixed surface contamination have
been included within the LSA defini-
e tion. Methods of concentrating the ac-

tivity in transport, such as leaching

and evaporation, would have to be con-

sidered, Finally, the limit for tritium

- oxide in aqueous solution, aftér con-

- sideration of the hagzards due to wet-
| -ting of the gkin and to possible inhala-
tion of vapors, would be increased
from 5 curies/liter to 10 curies/liter,
In addition, in proposed § 127.211, the
existing authorization for the use of
non-specified “strong tight packaging”
for LSA materials in full-load ship-
ments would be deleted, in favor of a
specific requirement for Type A pack-
ages in all cases for LSA materials,

PROFOSED RULES.

whether as full-lpads, or other than
full-loads. This proposal is based on
numerous reports received by the
DOT of insufficient packagings used
with the “strong tight packaging” au-
thorization. Further, the existing pro-
vision for the shipment of bulk liquid
LSA maeaterials, as aunthorized in 49
CFR 173.392(d)(2) in specific highway
cargo tank or rzil tank cars would be
deleted. This deletion appears merited
in light of the newly revised definition
of LSA materials wherein the method
of concentrating the activity in trans-
port, such as leaching and evapora-
tion, must be taken into account.

In this proposal the definition for
LSA has been qualified for liguid ma-
terials so as to clarify that for liquids
it must be assumed that the conditions
likely ito be encountered which could
result -in increasing the activity con-
qentq:_'a.tibn would- occur durihg normal
or accident conditions. The net effect
of ‘this clarification therefore is to
remove liquids from consideration as
LiSA. .

D. REQUIREMENTS FOR SPECIAL FORM

RADICACTIVE MATERIALS

The gualification tests for special
form radiosctive material in proposed
§127.619 would modify current re-

“gquirements primarily by adding a

bending test, providing more detailed
instructions for the immersion or
leaching procedure, and changing the
maximum loss by leaching to 0,06 mi-
crocurie in each of two determinations
rather then the present 0.005% for a
single determination. Long, slender cbh-
Jects are more likely to suffer bending
under rough handling or accident con-
ditions than are short or large-diame-
ter objects, A minimum length of 10
em and & minimum lengih-to-width
ratio of 10 have been proposed for ap-
plication of the bending test. The
leaching test specified by the IARA
regujations has been proposed as suit-
able and should yield uniform results.
An absolute amount leached is more
appropriately related to the hazard
than is a fixed percentage. Although
0.05 microcurie is much smaller than
any of the A, quantities in this case it
is specified as a measure of the indis-
persibility and is equivalent to the
maximum permissible non-fixed sur-
face contamination on 50 cm? of a
package surface.

Existing regulations require that
“special form radioactive material”
have either (1) no dimension less than
0.5 mm or (2) at least one dimension
greater than 5 mm, It is now proposed
that special form radioactive material
must have at least one dimension not
less than 5 mm. The first option has
been deleted because of the possible
difficulty of identifying, for safe han-
dling, an object as small as 0.5 mam in
every dimension,
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‘The new definition for “special form
radioactive materials” as proposed in
§ 127.3 would require that an encapsu-
lated material be so constructed that
it can be opened only by destructive
means. It should be noted that this
criteria would eliminate from consider-
ation. any present enecapsulations
which meet the requirements of a
DOT Specification 2R vessel (see
§178.34) and the present requirements
of § 173.398(a).

E. AppiTION OF LEAD-201

In response to a petition for rule-
making by Disgnostic Isotopes, Inc. to
the U.S. Nuclear Regulatory Commis-
sion, it is proposed to add lead-201
(*'Pb) to the table of radionuclides
found in § 127.305. The daughter radi-
onuclide resulting from the decay of
2Ph is thalllum-201 which is useful in
nuclear medicine and clinical diagno-
sis, The details of the calculations for
the A, and A. values for Pb are
found in Appendix B of the Environ-
mental Impact Appraisal of Changes
to Radioactive Material Packaging and
Transportation Regulations, which is
available for review in the Dockets
Branch, Room 6500, at 2100 2nd
Street, S.W., Washingten, D.C. and
will published by the U.8. Nuclear
Regulatory Commission.

F', METRICATION

The metric system, as represented -
by the International System of Units
(SI), has been incorporated to the
extent possible in {he proposed regula-
tions, Rounded-off values of equiv-
alents for the IEnglish system are
given in parentheses, except in a few
cases where the coversion seems un-
necessary or inappropriate,

G, DOT SPECIFICATION 55

As proposed herein, the use of exist-
ing DOT Specification 55 (Speec. 55)
packages would be discontinued one
year after the effective date of the
amendments. As a result of prior rule-
making in Docket HM-111 (3% FR
45238), published on December 31,
1974, shipment of Spec. 55 packapges-
constructed after March 31, 1975 has
not been authorized. As was stated in
the preamble to the notice of proposed
rulemaking in Docket HM-111 (38 FR
29483, Oct. 25, 19'73), MTB announced
its intention to phase out the Spee. 55
as a “limited type B” packaging at
some later date, Future use of such
packagings one year after the effective
date of these amendments would be
contingent upon the user obtaining
approval and certification of the pack-
age design as Type B, pursuant to
§127.701.
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H. MARKING OF LIMITED QUANTITY AND
RADICACTIVE DEVICES PACKAGES

As proposed herein, ‘the exemption
from the marking requirements of
§172.300 (proper shipping name} for
packages bearing limited guantities of
radioactive ‘materials or radioactive de-
vicegiwould be deleted. This is consist-
ent " with the current regulatory re-
quirements for marking of all other
classifications of hazardous materials
packages in slimited quamntities,” as
adopted in Docket HM-103/112 (41 FR

15972, April 15, 1976). In those amend-

ments, the exemption from marking
Jimited quantities of radioactive mate-
rials and devices was inadvertently re-
tained.

. The Departmeni has determined

‘mnder Council of Environmental Qual-

ity, guidelines not to prepare an envi-

‘ronmental impact statement for the

‘proposed amendments herein. Concur-
rently with the publication ~of this
notice of proposed rulemaking, the
Department is m g available in its
Dackets Branch, Room 6500, at 2100
2nd Street, S.W.. Washington, D.C., an
“Environmental Impact Appraisal of
Changes to Radioactive Material Pack-
aging and Transporiation Regula-
tions" intended to support to a nesa-
tive declaration. This agsessment was
prepared by the U.S. Nuclear Regula-
“tory Commission in support of its pro-
posed changes to Title 10 CFR 11,
.which will be published in & future
jssue of the FEDERAL REGISTER. ItS
analysis and conclusions are consid-
ered directly applicanle to the propos-
als by MTB herein, in support of this
negative declaration.

In consideration of the foregoing,
Part 127 would be added and Parts
171, 172, 173, 174, 176, 176, and 177 of
Title 49, Code of Federal Regulations
would be amended as follows:

1. A new Part 127 Table of Contents
would be added to read as follows:

PART 127—TRANSPORTA'IION OF
RADIOACTIVE MATERIALS

Subpart A—Scope and Dofinitions

Sec.
127.1 Scope.
137.3 Definitions.

Subport p—Packaging and Package Design ’
Requirements

127.101 General design requirements.

127.103 [Reserved]

127,105 Additional design requirements for
Type A packagings.

127.107 Requirements tor Type B pack-
agings.

127.109 Requirements for Type BOMD pack-

agings.

127.113 Authorized TypeApackagings. .

127.110 Authorized Type By and BOM)
packagings.

127.117 Authorized pa,ckaging-—ﬂssﬂe ra-
dioactive materials.

127.119 Authorized pa.ckaging—pymphorlc
radioactive materials.
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127.121 Authorized packaging-oxtdizing
radioactive materials.

Subpart C—Exceptions for Certoin Quantitles and
Homs, Low Specific Activity Radlonctive Matarlals
and Low Level Solid Radiaodive Materials

127201 [Reserved]

127.203 Limited guantities of radioactive
matertals, - o

127.205° Exceptions for instruments and de-

vices. K

127.207 Table of activity limits—excepted
quantities and’devices.

127.209  Excepted’ articles containing matu-
ral uranium of thorium.

127.211 Transport ‘yequirements for low
specific activity (L$A) radioactive mate-
rials. .

127.213 Transport requirements for low
1evel solid (If}‘L;E‘r)fhglioactive materials.

Subpart D—Adivity Liraits for Radioactive Materials

Iy ‘_‘%’W?‘dmgn

127301 Activity; limits for Type A and
Type B packages.

127.303 Requirements for determination of
A, and A, values for radionuclides.

127.304 Activity—mass yelationships for
uranium andinatural thorium.

127.305 Table’of As and A, values for Ya-

ts for Transp tiow

TRy

127.401 Radiation level limitations.
127.403 Therimal limitations.
127.405 Contdrhination control,
127.407 Labefing requirements.
127.4090 ° (Resérved]
127.411 Placarding requirements.
127.413 Stordge incident to transporta-
. tion—eeneral requirements.
127.415 Gieneral transportation require-

ments. - -

subpart F—Red : +u for Fissile Radioact

A Materials |

121501 General,

127.503 Exceptions.

127.505 Classification of fissile radicactive
materials packages.

127.507 Transportation of Fissile Class I1L
radioactive ma.terlals——specific_ require-
ments. ' .

127.508 Mixing of fissile radioactive mate-
rinls packages. .

Subpart G—Test and Inspection Procadures

127.601 Compliance with required tests.

127.605 Preparation of specimens for test-
ine.

127.607 Packaging and shielding-—testing
for integrity.

127.600 [Reservedl ’

127.611 'Tests for proposed packagings de-
signed for normal conditions of trans-
portation.

127.613 Additional tests for Type A pack-
agings designed for liquids and gases.
121.615 Tests for demonstrating the ability
of radioactive materials packagings 10
withstand accident conditions in trans-

portation.

127.617 Water in-leakage test for figsile ra-
dioactive materials packagings.

127.619 Tests for special form radiocactive
materials.
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Subpart H—~AddMonal Requirsments for the
Transportafion of Radiaactive Materials
Sec.
127.701 Reguirements for U.S. Nuclear
Regulatory Commission approved pack-

apes.

127.703 Requirements for
packages.

127.705 Quality contro} for radicactive ma-
terials packagings. ’ :

127.707 Quality control requirements prior
t&: each shipment of radicactive materi-
als. B

1217.709 [Reserved]

127411 Approval of special form radioac-
tive material. '

127.713 Approval for export shipments.

127715 Notification to competent authori-
ties for export shipments.

2. A new Part 127 would be added to
read as follows:

foreign-made

Subpart A—Scope and Dgfjl;lilions
§127.1 Scope. Lo

(a) This part sets forth requirements
for the transportation of -radioactive
materials by carriers and shippers sub-
ject to this chapter. The requirements
prescribed in this part are in addition
to, but not in lien of, other require-
ments set forth in this subichapter and
in Part 71 of Title 10 of the Code of
Federal Regulations for the transpor-
tation of radioactive materials.

(b) This part does not apply to—

(1) Radioactive materials produced,
used, or stored in an establishment
other than during the course of trans-
portation; o

(2) Radioactive materials contained
in a medical device, such as 2 heart
pacemaker, implanted . in a human
being or animal.

(3 Ra.diopha.rmaceuticals that have
bheen injected into, or ingested V.
human beings or animals,

(¢} Explosive radioactive madterials
may be transported only under special
arrangements approved by the Depart-
ment under § 107.103 of this sub-
chapter.

§127.3 Definitions.

In this part, «A,” means the maxi-
mum activity of special form radioac-
tive material permitted in a Type A
package.

A" means the maximum activity ol
radicactive material, other than spe
cial form radioactive material, permit
ted in = Type A package. These value:
nre either listed in § 127.305 or may b
derived in accordance with the proce
dure prescribed in §§127.301 anv
127.303.

«Allowable number of packages
means the maximum nummber of Fissi:
Class II or Fissile Class III packagd
that may be grouped together in or
place during transportation. When 11
group is made up of packages of diffe
ent designs, the allowable number
packages is determined in accordan
with the following formula:




. may not exceed 1,

In this formula, n,, n., 0, . . , are the
numbers of packages present for
which - the corresponding allowable
numbers a.re N,, N., N; respectively,

‘“Closed t,ra.nsport vehicle’” means a
vehicle equmped with & securely at-
tached exterior enclosure that guring
normal transportation restriets the
access of uhauthorized persons to the
cargo space containing the radicactive
materials. *The enhclosure may be
either temporary or permanent, and in
the case ¢f non-dispersible materials
may be of the “see-through’ type, and
must llmlt a,ccess from top, sides, and
ends.

“Cont_:au}ment. system”, with respect
to a radioactive materials package,
means those ¢components of the pack-
aging, including encapsulation of the
contents, where used, that have been
specified by the package designer as
intended to retain the radicactive con-
tents durmg transportat;ion whether
or not, individual vessels in the packag-
ing retainftheir integrity of contain-
ment. p

“Depleted= uranium'’ means uranium
in which the uranium-235 content has
been reduced to less than 0.72 percent,
with the remainder essentially urani-
um-238.

“Design? mea,ns the description of a
special forql material, a pack;a.ge or a
packagmg, that enables those items to
be fully .identified, The description
may include specifications, engineer-
ing drawings, reports showing compli-
ance with regulatory requirements,
and other relevant decumentation.

“Enriched uranium” means uranium
in which the uranium-235 content has
been increased to more than 0.72 per-
cent, with the remainder essentially
uranium-238.

“Fissile radioactive matlerial” means
any material containing plutonium-
238, plutonium-239, plutonium-241i,
ura.nium—233 or uranium-235 but does
not include unirradiated natursal or de-
pleted vranium. See §127.503 for
other exciusions. Fissile radioactive
materials are ciassified according to
the controls needed to provide nuclear
eriticality . safety during transporta-
tion, as provided in § 127.505.

“Freight Container’'—See §171.8.
For purposes of radicactive materials
shipments, a ‘“‘small freight container”
is defined as one which has any overall
outer dimension less than 1.5 m (4.9
ft) or an internal volume of not more
than 3.0 m? (106 ft*. All other freight
containers used for radioactive materi-
als are “large freight containers.”

“Full load”, “sole use”, or “‘exclusive
use” refers to any shipment—
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(a) From a single consignor having
the exclusive use of a transport vehi-
cle, of a large freight container, of an
aircraft, of a hold or comparment of
an inland water eraft or of a hold,
compartment, or defined deck area of
a seagoing vessel; and

(b) For which initial, intermediate,
and final loading and unlecading is car-
ried out by or under the direction of
the consignor or corisignee, or the des-
ignated agent of one of them.

‘“Low level solid. radxoactive materi-

al’” (LLS) means—

{a) Solids such as
wastes -or
which-—

(1) The activity under normal trans-
portation conditions is; and remains,
distributed throughout 2 seolid or a col-
lection of solid objects;’or is, and re-
mains, uniformly distributed in a solid
compact bmding agenti(such as con-
crete, bitumen, of ceramic);

(2) The activity remains insoluble so
that, even under loss:of!packaging, the
loss of radioactive- material per pack-
age resulting from theeffects of wind,
rain, other effects of wea.ther, or from
total immersion in water is limited to
less than 0.1 A: in a perxod of one

consolidated
activated ¢ materials ) in

.week; and 4

(3) The estimated actwﬂ:y averaged
throughout the ma.t.erm,l does not
exceed 2 x 1073 A./g; or’!

(b) Objects of nonaradloactive mate-
rial contaminated with:iadioactive ma-
terial, where the radioactive contami-
nation is in a non- readlly dispersible
form and where the level of contami-
nation averaged over 1 m? (10,8 ft9 (or
the area of the surface, if it is less
than 1 m?(10.8.ft?) does not exceed—

(1) 20 uCi/em? for heta and gamma
emitters and the low -toxicity alpha
emitters (natural or depléted uranium
and natural thorium); or -«

{2) 2 pCifenti? for other alpha emit-
ters. “Low specific activity radioactive
material” (LSA) means:

(a) Uranium or thorium ores, or
physical or chemica.l concentrates of
those ores;

(b} Unirradiated natural or depleted
uranium or unirradiated natural thor-
ium;

(¢) Tritium oxide in an agueous solu-
tion, if the econeceutiation does not
exceeq 10 Ci/liter:

(d) Materials in which the activity,
under normal transport conditions, is,
and remains, uniformly distributed,
and in which the average estimated
specific activity does not exceed 104
Aq/e: .

(e) Materials in which the activity is
uniformiy distributed, and which, if
reduced to the minimum wvolume
under conditions likely to be encoun-
tered during transportation, including
dissolution in water with subsequent
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recrystallization, precipitation, evapo-
ration, combustion, and abrasion

would have an average estimated spe-
cific activity of not more than 10-1 A.g;

() Objects of non-radioactive mate-
rial contaminated with radioactive ma-
terial, if the non-fixed surface con-
tamination is net more than 10 tilnes
the values set forth in §127.405 and
the contaminated object or the con-
tamination on the object, if reduced to
the minimum volume under conditiohs
likely to be encountered in transport,
including dissolution in water with
subsequent recrystallization, precipita-
tion, evaporation, combustion and
abrasion would have an average esti-
mated specific activity of no niore
than 1074 A./g: and

(g) Objects of non-radioactive mate-
rial contaminated with radioactive ma-
terial, if the radioactive contamination
is in a non-readily dispersible form and
the level of contamination a.vera.ged
over 1 m2(10.8 £t (or the area of the

_surface, if this is less than 1 m*® (;0 8

~

1t%) is not more than—

(1) 1 pCi/em? for beta and gamma
emitters and the low toxicity alpha
emiiters (natural or depleted ura.nium
and natural thorium) or

(2) 0.1 uCi/em22 for other. aIpha
emitters. 5

“Multiiateral approval” means "ap-
preoval by both the abpropriate compe-
tent authority of the eountry of origin
and of each country through or .into
which the shipment is to be transport-
ed. This definition does not include- ap-
proval from countries over which ra-
dioactive materials are carried in- air-
craft, if there is no scheduled stop in
that country.

“Natural uranium” means chemical-
1y separated uranium with the natu-
rally occurring distribution of urani-
um isotopes (approximately 99.28 per-
cent uranium-238 and 0492 percent
uranium-235),

“Non-fixed radioactive contamina-
tion’ means radioactive contamination
that can be readily removed from a
surface by wiping with a dry smear.
Non-fixed (removable} radicactive con-
tamination is not significant if it does
not exceed the limits specified in
§ 127,405,

“Package”, See § 171.8,

“Packaging”. See § 171.8.

“Radioactive contents” means the
radioactive material, together with
any contaminated solids, liquids, or
gases, within the package.

“Radiation level” means the radi-
ation dose-equivalent rate expressed in
millirem per hour. Radiation levels
may be determined by appropriate in-
struments or by calculation. Measured
or calculated neutron flux densities
may be converted into radiation levels
according to the following table:

1

FEDERAL REGISTER, VOL. 44, NO. 5S—MONDAY, JANUARY 8, 1979




1858

NevTroN FLUX DERSITIES To BE REGARDED
A8 EQUIVALENT T0O 4 RapraTioN LeveL oF 1
MREM/H"

Energy of neutron

Flux density
equivalent to 1
mrem/h (n/em?/s)

Thermal . - 268
5 keV ; 228
20 keV 113
100 keV A 32
500 keV I 12
1 MeV. e 7.2
5 MeV. : Xa 7.3
10 MeV. . 8.8

'Flux densities equivalent gdr energles between
those llated above are obtained by interpolation.

“Radioactive material™ means any

‘material, or combination of materials,

having a specific activity ‘greater than
0.002 microcuries per gram (uCi/g).

“Special form radioactive material”
means efther an indispersible solid ra-
dioactive material or assealed capsule
containing radioact{veimaterial that is
80 constructed that:it:.can be opened
only by destructive imeans. Speelal
form radioactive material must—

(a) Have at least one:dimension not
less than 5 mm (0.20 inch), and

(b) Comply with the:applicable test
requirements in § 127.619,.

“Specific activity”, with respect to a
radionuclide, means the,activity of the
radionuclide per unit mass of that nu-
clide. The specific activity of a materi-
al in which the radiopuclide is essen-
tially uniformly distributed is the ac-
tivity per unit mass of thes-material,
number placed on the: abel of a pack-
age or a freight container to designate
the degree of control to be excerised
by the carrier during transportation.
This number expresses the maximum
radiation level in millirem per hour at
1 m (3.3 ft) from the external surface
of the package or for Fissile Class 1I
and Fissile Class III packages, the
larger of either the mumber which ex-
presses the maximum radiation level
or the number obtained by dividing 50
by the allowable number of those
packages, The transport index must be
rounded up to the first decimal place.

“Transport index for low specific ac-
tivity material or low level solid radio-
active material transported as a full
load, or transported by land or sea or
stored in transport In a compact
stack” means the number expressing
the maximum radiation level at any
point 1 m (3.3 ft) from the external
surface of the load multiplied by the
value in the following table appropri-
ate to the cross-sectional ares of the
load. For uranium and thorinm ores
and concentrates, in the absence of
actual measurements or calculations,
the maximum radiation level at any
point 1 m (3.3 ft) from the external
surface of the load may be taken ag:

(a) 40 mrem/h for ores and physical
concentrates of uranium and thorium;
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. (b)-30 rurem/h for chemical concen-
trates of thorium;

(¢) 2 mrem/h for chemical concen-
trates of uranium other than uranium
hexafluorides.

RADIATION LEVEL MULTIPLICATION FPACTORS

Bize of full load Muliiplication
factér

Measurement (Crosg-sectional area measure. ...
ment of the load perpendicular to the di- .. ..
rection of interest)

1 m*(10.8 1t and less

1 m2(10.8 1t to 5 m*(53.8 ft9,......

S m*(53.8 {tD to 20 m? (215 i,

20 m*{215 ft7 to 100 m* (1080 ft9..,.,

‘D@ W

l=1

By multiplying the radiation level in
mrem/h at 1 m (3.3 ft) from the sur-
face of the load or stack of packages
by the multiplication factor in the
table, the transport index may be’oh-
tained for full load or a compact stack
of packages of— Yo

(1) Uranium of thorium ores, of
physical or chemical concentrates:of
these ores; or R

(2) Unirradiated natural or deplefed
uraniuim or unirradiated natural thor-
fum, 3.
The “Transport index of a freight
container” means the sum of the
transport indices of all packages in the
freight container except that; o

(a) For freight containers holding
Fissfle Class ITI packages, the trans-
port index shall be 50 or the sum of
the transport indices of the packages,
whichever is greater; and N

(b For freight containers holdingno
Fissile Class IT or III packages and'in
£ull loads only, the number expressihg
the maximum radiation level in
mrem/h at 1 m (3.3 ft) from the sur-
face of the freight container multi-
blied by the factor in the “Radiation
Level Multiplication Pactors” table
above appropriate to the maximum:
cross-sectional area of the freight con-
tainer.

“Type A package” means a Type A
packaging together with its limited ra-
dioactive contents. A Type A package
does not require competent authority
approval, since its contents are limited
to A or A,.

“Type B package” means a Type B
packaging together with its radioac-
tive contents,

“Type B(M) package” means a Type
B packaging, together with its radioac-
tive contents, that for international
shipments requires multilateral ap-
proval of the package design, and may
require approval of the conditions of
shipment. ‘

“Type B(U) package™ means a Type
B packaging, together with its radioac-
tive contents, that for international
shipments, requires only unilateral ap-
proval of the package design and of
any stowage provisions that may be
necessary for heat dissipation,

“Type A packaging” means a pack-
aging designed to retain the integrity

of containment and shielding required
by this part under normal conditions
of transportation as demonstrated by
the tests set forth in §§127.611 ox
127.613 as appropriate.

“Type B packaging” means a pack-
aging designed to retain the integrity
of containment and shielding required
by this part when subjected to the ac-
cident test conditions set forth in
§127.615.

“Uncompressed gas” means gas at a,
pressure not exceeding the ambient at-
mospheric pressure at the time the
containment system is closed.

“Unilateral agproval” means approv-
al by the competent authority of the
country of origin only.

“Unirradiated throrium” means
thorium containing not more than
;g;g uranium-233 per g of thorium-

“Unirradiated uranium” means ura-
nium containing not more than 10-+ e
plutonium per g uranium-235 and a
fission produect activity of not more
than 0.25 mCi of fission products Derg
uranium-235.

Svbpart B—Puck.cghg and Package Design
Requiremants

§127.101 General design requirements.

In addition to the applicable require-
ments of §173.24 of this subchsapter,
each packaging used for the shipment
of radioactive materials, except one
that contains a limited quantity or ex-

. cepted device as prescribed in Subpart

C, must be designed so that—

(a) The package can be easily han-
dled and properly secured ini or on a
vehicle during transport;

(b) For a package with a gross
weilght exceeding 10 kg (22 Ibs) and up
to 50 kg (110 1bs), it has a means for
manual handling:

(¢) For & package with a ETOSS
welght of 50 kg (110 Ibs) or more, it
can be safely handled by mechanical
means;

(d) Each lifting attachment on the
package, when used in the intended
manner, does not impose an unsafe
stress on the structure of the package,
including appropriate safety factors to
cover “sbrupt” lifting. Each attach-
mment or other feature on the outer
surface of the packaging that could be
used to lift the package must be re
movable or otherwise capable of being
made inoperable for transport, or
must be designed to support the
weight of the package;

(e} The outer layer of packaging will
avold, as far as practicable, the collec-
tion and retention of water; and

(f) Each feature that is added to the
package at the time of transport, and
that is not a part of the package, will
not reduce the safety of the package.
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§127.103 [Reserved]

§127.106 Additional design reguirements
for Type A packagings.

In addition to meeting the general
design requirements prescribed in
§127.101, each Type A packaging must
be designed to meet the followmg re-
quirements: i

(a) The smallest overall dimension
of the package may not be less th*an 10
¢m (4.0 inches);

(b) The outside of the package must
incorporate a feature, such as &'seal,
that is not readily breakable, and that,
while intact, is evidence that the pack-
age has not been illicitly opened;; 3

(c) So far as practicable, the Exter-
nal surfaces must be. free from protru-
sions;

(d) It must be able to maintainyits ‘in-
tegrity and shielding during tra.nspor-
tation and storage in a temper t
range of —40° C (—40° ¥ to 707
F). However, special attention: must be
given to brittle fracture over t?’his tem-
perzature range;

(e) It must be able to mthsta.nd the
effects of any aceceleration, v1b1:gtxon.
or vibration resonance that may-arise
during transpoertation, without any de-
terioration of the effectiveness of?clos-
ing devices or in the integrity of the
package as a whole. Nuts, bolts or
other securing devices must Be de-
signed so that they cannot loosen or
be released unintentionally after Te-
peated use; :

fastening device that cannot: be
opened unintentionally or by pressure
that may arise within the packaging.
Encapsulation of the radicactive mate-
rial may be considered as a compo,nent
of the containment system. If' a :-con-
tainment system forms a separa.t:e unit
of the packaging, it must be able to be
securely closed by a positive fastening
device that is independent of any
other part of the packaging;

(g) The materials of the packaging
and any components or structures
must be physically and chemically
compatible with each other and with
the contents, considering the behavior
of each under irradiation;.

() The design of each component of
the containment system must take
into account, where applicabie, the ra-
diolytic decompeosition of liquids and
other vulnerable materials and the
generation of gas by chemncal reaction
and radiolysis;

(i) The containment system must
retain its radioactive contents under
the reduction of ambien{ pressure to
0.25 kg/cm2(3.6 1b/in?;

(j» Each valve, other than a pressure
relief valve, through which the radio-
active contents could otherwise escape,
muist be protected against unauthor-
 ized operation and must have an en-
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closure to retain any leakage from the
valve;

(K) A rad:atlon shield that encloses a
component of the packaging specified
as a part of the containment system
must be able to prevent the uninten-
tional release of that component from
the shield;

(1) Bach tie-down attachment on the
packaging must, under both normal
and accident conditions, be able to pre-
vent the forces applied to those at-
tachments from impairing the ability
of the package to meet the require-
ments of this section;

(m) When subject to the tests speci-
fied in § 127.611 of this part, the pack-
age will prevent—

{1) Loss or dispersal of the radioac-
tive contents; and

(2) An increase in the maximum ra-
diation level recorded or calculated at
the external surface for the condition
before the test;

(n) BEach packaging designed for lig-
uids must—

(1) Meet the conditions prescribed in
paragraph (m) of this section when
subjected to the tests specified in
§ 127.613;

(2) Por packagings in which the
liquid volume does not exceed 50 em?
(1.7 fluid ounces), have sufficient ab-
sorbent material to absorb twice the
volume of the liguid contents. The ab-
sorbent material must be suitably posi-
tioned to .contact the ligquid in the
event of leakage; and

(3) For packages in which the liquid
volume is greater than 50 ¢m? (1.7
fluid ounces), either:

(i) Have sufficient absorbent materi-
al as prescribed in paragraph (n)2) of
this section; or

(ii) Have a coatainment system com-
posed of primary inner and secondary
outer containment components de-
signed to assure'retention of the liquid
centents within the secondary outer
components in the event that the pri-
mary inner components leak.

(0) Bach package designed for com-
pressed or uncompressed gases must
be able to prevent loss of -contents
when the package is subjected to the
tests prescribed in § 127.613, This para-
graph does not apply to any package
designed for tritium or argon-37.

§ 127.107 Requirements for Type
packagings.

Each Type B(U) package must be de-
sizgned and constructed to meet the ap-
plicable requirements in Part 71 of
Title 10 of the Code of Federal Regu-
lations {10 CFR T1),

§127.109 Requirements for Type B(M)
packagings. _
Each Type B(M) package must be
designed and constructed to meet the
applicable requirements of 10 CFR 71.

B(U}
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§127.113 Authorized Type A packagings.

Each of the following packagings is
authorized for shipment of quantities
not exceeding A,, or A, as prescribed
in the Table in § 127.306:

(a) U.S. Department of Transporta-
tion (DOT) Specification 7A (§ 178.350
of this subchapter) Type A general
packagmg Each shipper of a Specifi-
cation 7A package must maintain on
file "for at least one year after the
latest shipment, and must be prepared
to provide to DOT, a complete docu-
mentation of tests, an engineering
eva.luatlon or comparative data show-
ing ~that the construction methods,
backaging design, and materials of

construction comply with that specifi--

cation;

{b)-DOT Specification 55 metal-en-
cased shielded packaging constructed
beéfore: April 1, 1975. Construction is

‘nott aﬂthorlzed after March 31, 1975.

Each packaging designed for liquids
must 3lso meet the requirements of
§127.105(m) and m);

(¢c) Any Type B(U) or B(M) packag-
ing pursuant to § 127.115; or

(d) Any foreign made packaging that
bears the marking “Type A” and com-
plies,with the regulations of the coun-
try ..of origin applicable to Type A
packages

8 127 115 Authorized Type .B(U) and B(M)
‘packagings,

Each of the following packages is au-
thorized for shipment of quantities ex-
ceeding A, or A; as prescribed in the
table in § 127.305:

(a) Specification 55 metal encased
shielded packaging constructed before
April 1, 1975, for domestic shipments
only of 300 curies or less of special
form radicactive materials. Construc-
tion is not authorized after March 31,
1975. Use of this package not author-
ized after (1 year from effective date
of the amendment),

(b) Any Type B(II) or Type B(M)
packaging that meets the applicable
requirements in the regulations of the
U.S. Nuclear Regulatory Comrmission
(USNRC) (10 CFR Part 71) and that
has been approved by USNRC may be
shipped pursuant to § 127.701,

(c) Any Type B(U) or B(M) packag- .

ing that meets the applicable reguire-
ments of the regulations of the Inter-
national Atomic Energy Apency
(IAEA) in its “Regulations. for the
Safe Transport of Radioactive Materi-
als—Safety Series No. 6, 1973 Revised
Edition” and for which the foreign
competent. authority certificate has
been revalidated by DOT pursuant to
§127.703. Authorized only for export
and import shipments.

(d} DOT Specification 6M (§ 178.104
of this subchapter) metal packaging,
only for solid or gaseous radicactive
materials that will not undergo pres-
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sure generating decomposition at tem-
peratures up to 121°C (250°F).

(e) For contents in other than spe-
eclal form, DOT Specification 20WC
(§ 178.194 of this subchapter), wooden
protective jacket, when used with a
single, snug-fitting inner DOT Specifi-
cation 2R (§ 178.34 of this subchapter)
or DOT Specification 55 container.
(Construction of DOT Specification 55
packagings is not authorized Aafter.
March 31, 1975.) For liguid contents,
the inner packaging requirements in

'§127.106(m) and (n) must also be met.

(f) For contents in special form only,
DOT Specification 20WC (§ 178.194 -of

this subchapter), wooden protective

jacket, with a single snug-fitting innér
Type A packaging that has a metal

outer wall and conforms to § 178.350:0f .

this subchapter or DOT Speclfica.tlon -
65. (Construction of DOT Specifica.—
tion 55 packagings is not authorizéd?
after March 31, 1975.) Radioactive :
thermal decay energy may not exceed
100 watts.

(g) For contents in special form only,
DOT Specification 21WC (§178.195 ~of
this subchapter), wooden protective
overpack, with a single inner DOT .
Specification 2R (§178.34 of this sub-
chapter) or DOT Specification 55 con- )
tainer. (Construction of DOT Spemﬂ-
cation 55 packagings is not authorized
after March 3, 1975.) Contents miust
be loaded within the inner packaging,
to preclude loose movement during,
trahsportation. The inner packagmg
must be securely positioned and cen—
tered within the overpack by solid
cushioning materials so that there can
be no significant displacement of the
inner packagings when subjected to
the 9m (30 ft) drop test described in 10
CFR Part 71.

§127.117 Authorized
radioaetive materials,

(2) Pissile radioactive materials con-
taining not more than A, or A, total
radioactivity, unless exempted by
§127.503, must be packaged in one of
the following packagings:

(1) DOT Specification 6L (§178.103
of this subchapter), metal packaging.
Authorized fissile contenis are set
forth in paragraph (bX1) of this sec-
tion.

(2) DOT Specification 6M (§ 178.104
of this subchapter), metal packaging.
Authorized fissile contents are set
forth in paragraph (b)2) of this sec-
tion.

(3) Any packaging listed in § 127.113,
limited to the following radioactive
materials:

(i) 500 grams of uranium-235 in a
single shipment as Fissile Class III or
not more than 40 grams of uranium-

packaging—ﬁsail'edt
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235 per package as Fissile Class II. For
Fissile Class II shipments, the trans-
port index to be assigned to each pack-
age must be 0.4 for each gram of ura-
nium-235 above 15 grams up to the
maximum of 40 grams (transpori
index of 10).

(li) 32 grams of plutomium-239 as

plutonium-berryllium neutron sources
in special form. Total radioactivity
content may not exceed 2 curies. The
transport index to be assigned to each
package must be 0.5 for each 20 grams,
or fraction thereof, of fissile plutoni-
um,
(4) Any other Type A packaging for
fissile radioactive materials that also
meets the applicable standards for fis-
sile materials in the regulations of the
U.S. Nuclear Regulatory Commission
(10 CFR Part 71), and is approved in
accordance with § 127.701,

(5) Any other Type A packaging for ~

fissile radicactive materials that also
meets the applicable requirements for

» fissile material in Section VI of the

1973 regulations of the International
Atomic Energy Agency, and for which
the foreign competent authority cer-

tificate has been revalidated by DOT, -

in accordance with § 127.703.

(6) A DOT Specification 6J
(§ 178.100 of this subchapter) or 17TH
(8 178.118 of this subchapter) 55-gallon
steel drum, subject to the following
conditions:

() The guaniity may not exceed 350
grams of uranium-235 (which must not
be pyrophoric) enriched to any degree
in the U-2356 isotope.

(ii) Fach drum must have a mini-
mum 18-gauge body and bottom head
and 18-gauge removable top head with
one or more corrugations in the cover
near the periphery.

(iiiy Closure must conform to
§ 178.103-5(a) of this subchapter.

(iv) At least four equally spaced 12
mm (0.5 inch) diameter vent holes on
the sides of the drum near the top,
each covered with weatherproof tape,
or equivalent device must be provided.

(v) Appropriate primary inner con-
tainment of the contents and suffi-
cient packaglng material, such as plas-
tic wrapping. must be provided.

(vi) Each inner container must be
able to wvent when subjected to the
thermal test described in 10 CFR 71.

(vii) Liquid contents must be pack-
aged in accordance with § 127.105(m)
and (n).-

(viil) The maximum weight of con-
tents including internal packagings
may nok,exeeed 91 ke (200 lbs) with
{'lssne material content limited as fol-

OWs, [T

Ik

PRI
Maxlmum U-235 Minimum Maximum

per package  transport index  packages per
{grams) per package as transport vehicle
. Fisslle Class II  as Fissile Class
I
350 . 18 72
300 - 1.0 129
250 - 0.9 256
200 .} 0.3 500
150 ., 0.1 500
100 <7, 0.1 500
6o - [ o

*Fissile'Class L

(7) Any metal cylinder that meets
the performance requirements for
Specxflpation TA Type A packaging in
§§127.113 and 178.350 of this sub-
chapter 'may be used as a Fissile Class ©
I package for the transport of residual :
“heels” of enriched selid uranium hex-
afluoride without a protective over-
fa‘:{c in accordance with the following

able: .

Maximurg Maximum weight
Maximum cylinder diameter Cylinder volume, T-235 per cylinder

enrichment :

Inches Centimeters Cublc feet Liters (weight Pounds U¥*  Kilograms

. percent) U-236 :

|

[ 12.7 0.311 B.8 100.0 0.1 0.031 ¢

8 . 20.3 1.359 39 12,5 5 018 ¢

12 30.5 2.410 63 5.0 1.0 015

a0 76 25.84 725 5.0 25.0 383

48 122 1108.9 3084 4.5 50.0 890 .

1142.7 404t ’
'10-ton.
#j4-ton,

{8) DOT Specification 20PF-1, 20PF-
2, or 20PF-3 (§178.120 of this sub-
chapter) or Specification 2iPF-1 or
21PF-2 (§178.121 of this subchapter)
phenolic-foam insulated overpack with
snug fitting inner metal cylinders.
(See paragraph (b)(5) of this gection

for authorized use.)

{b) Fissile radioactive materials with
radioactive content exceeding A, or A,
must be packaged in one of the follow-
ing packages:

(1) DOT Specification 6L (§178.103
of this subchapter), metal packaging

\
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Authorized only for uranium-23s, plu-
tonium-23¢ or plutonium-241, as
metal, oxide, or compounds that do
not decompose at temperatures up to
149°C (300°F). Radioactive thermal
decay energy output may not exceed 5
watts. Radioactive materials in.normal
form must be packaged in one Or more

)

sealed and leak tight metal cans or
polyethylene bottles within a DOT
Specification 2R (§ 178.34 of this sub-
chapter) containment vessel, For Fis-
sile Class IT and IIT packages, fissile
radioactive materials must be limited
in accordance with the followings:

Uranium-235 24

i
T
e

i

Plutor{:‘t{ium 2744

57

Fissile Class III -

Fiesile - Tarxizum number
Class 1I of packages per
transport transport vehicle
index

B/X 3 3 H/X 20 B/X 5 /10 B/X 20

80

[

]

Quanu ty in ki logra.ms

All sources of hvdrogen within the inner containment vessel must

be considered in detemining the H/X ratio of inner containment
vessel.

™
"

3/ Volume not to exceed 3 6 liters.
4/ Plutonium solutions afe not authorized.
5/ B/X is the ratio of hydrogen atoms to fissile atoms.

(2)' D

(2) DOT Specification 6M (§ 178.104
of this subchapter), metal packa.ging.
Authorized only for solid radioactlve
materials that will not decompose at
temperatures up to 121°C (250"1?) Ra.-
dioactive thermal decay energy ‘output
may not exceed 10 watts. Radioactive
materials in other than special form
must be packaged im one or more
Sealed and leak-tight metal.cans or
polyethylene bottles within' a DOT
Specification 2R containment vessel.
Por fissile materials:

(i) Fissile Clasg I packages are limit—
ed to the following amounts of fissile
radioactive materials: 1.6 kilograms or
uranium-235; 0.9 kilograms of plut-
noium (because of the 10-watt thermal
decay heat limitation, the limit for
plutonium-238 is 0.02 kilograms); 0.5
kilograms of uranium-233. The maxi-
mum ratio of hydrogen to fissile mate-
rial must not exceed three, including
all of the sources of hydrogen within
the DOT Specification 2R (§ 178.34 of
this subchapter} containment vessel.

Specificarion 6M (§ 178.104 of this sub-

{ii} For Fissile Class II and Fissile
Class II1 packages, quantities of fissile
radioactive material are limited as
shown_ in the following table. For a
Fissile Class IT package, the minimum
transport index to be assigned is
shown in the following table, For a
Fissile Class IT1 package, the allowable
number of similar packages per trans-
port vehicle is shown. Each Fissile
Class III shipment is also subject to
the requirements in §127.507 of this
part. Where a maximum ratio of hy-
drogen to fissile material is specified
in the table, only the hydrogen inter-
spersed with the fissile material need
be considered. For a uranium-233 ship-
ment, thie maximum inside diameter of
the inner containment vessel must not

exceed 12 cm (4.8 inches), Where nec-

essary, a tight fitting steel insert must
be used to reduce a larger diameter
inner containment vessel specified in
§ 178.104-3(b) of this subchapter to the
12 cm (4.8 inches) limit.
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(3) Type B(U) or B(M) packaging
that meets the standards for packag-
ing of fissile radioactive materials in
10 CFR Part 71, and is approved by
the .5 Nuclear Regulatory Commis-
sion in accordance with § 127.701.

(4) Type B(U} or B(M) packaging
that meets the applicable require-
ments for fissile radigactive materials
in Section VI of the 1973 regulations
of the Internaticnal Atomic Energy
Agency, and for which the foreign

PROPOSED RULES

competent authority certificate has
been revalidated by the Department in
accordance with §127.703. Authorized
only for import and export shipments.

(6) DOT Specifications 20PF-1,
20PF-2, or 20PF-3 (§178.120 of this
subchapter) or Specifications 21PF-1
or ‘21PF-2 (§178.121 of this sub-
chapter) phenclic-foam insulated pro-
tective overpacks, with snug-fitting
inner metal cylinders meeting all-of

1863

the applicable requirements of
§§ 127.701, 127.105, 173.24. Handling
procedures and packaging criteria
musi be in accordance with the most
current issue of U.S. Department of
Energy Report No. OR0O-651 or ANSI
Standard N-14.1-1971, Quantities of -
uranium hexafluoride are authorized
as follows, with each package to be
shipped as Fissile Class II, and as-
sighed a minimum transport index as
indicated in the following table:

h,g »
1 :
Authorized Quantitites of Uranium
: Hexafluoride as Fissile Class II
4 3
"“"ﬂ Protective . Maximum inner Maximum weight ! Maximum Fissile
overpack eylinder diameter of UF, contents U=235 clasgs 11
specification —— ———r - enrichment transport
No. Inches Centimeters Pounds Kilograms (welght percent) index
20PF-1 R 5 13,7 55 25 100 0.1
20PF-2 S 8 20.3 255 116 12.5 A
20PF-3 ¢ 12 30.5 460 209 5.0 1.1
1 2/
21PF-1 i a0 76 4,950 2,241 5.0 5.0
3/
an 76 5,020 2,279 5.0 5.0
1 2/
21FF-2 30 76 4,950 2,247 5.0 5.0
/. ! .
) 30 76 5,020 2,279 @ 5.0 5.0
() -
ez, 7 _];/ R
For 30-in cylindérs, the maximum R/U atomic raties is 0.0HB.
2/ ' s
Model 30A inner cylinder {(Reference: OR0O-651). B
3/ ) : ‘ )

"Model 30B imner cyl,;inder (Reference: ORG-651):
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§127.119 Authorized packaging—pyro-
pheric radioactive materials.

(a) Pyrophoric (materials which are
capable of spontaneous ignition) radio-
active matérials, as referenced in
§172.101 of this subchapter, and
which are not fissile radioactive mate-
rials and not in quantities exceeding

. A, per package, must be in packages of

such a design and constructed of mate-
rials that will not react with nor be de-
composed by the contents. Contents
must be in solid form, and:

(1} Contained in one or more sealed
and corrosion resistant innermost re-
ceptacles with positive ¢losures (fric-
tion or slip-fit covers or stoppers are
not guthorized);

(2) Dry of water and free of any con-
taminants which would increase the
reactivity of the material;.and

(3) Made inert to prevent self-igni-
tion during transport by either:

(i) Mixing with large volumes of in-
erting materials such as graphite or
sand, or other suitable inerting materi-
al, or blended into a matrix of har-
dened concrete; or

(ii) Filling the mnermost receptacle
with an appropriate inert-gas.

(b} In addition to the:applicable re-
quirements of §173. 24 Jof this sub-
chapter— -

(1) Bach innermost sealed receptacle
must contain not more tha.n 4.5 kg (10
1bs.) of materials; e

(2) Each innermost recepta.cle must
be further enclosed within an outer
wooden or metal packaging with non-
combustible cushioning material posi-
tioned on all sides belween the inner
receptacle and outer enclosure;

{3) The maximum net weight of the
contents may not exceed 34 kg (75
1bs.); and

(4) The package must be capable of
passing the test conditions of § 127.611
without leakage of contents.

§127.121 Authorized packaging—oxidiz-
ing radioactive materials.

Certain oxidizing radioactive materi-
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als, as referenced in § 172.101 of this
subchapter, and which are also not fis-
sile radicactive materials and not in

guantities exceeding A, must be

packed in suitable inside packagings of
earthenware, glass, metal or compati-
ble plastic and suitably cushioned with
a material which will not react with
the contents. Inner packagings and
cushioning must be enclosed within an
outside packaging of wood, metal, or
plastie. The package must also meet
the applicable test requirements of
§127.611 without leakage of contents.
For shipment by air, the maximum
quantity in any package may not
exceed 11.3 kg (25 1bs). '

Sulk t+ C—Excepti for Certain Quantities
und ltems, Low Specific Activity Rud[oa:hve
Materials and Low level Solid Rudwadive
Materials LI

§127.201 [Reserved]

§127.203 Limited quantities of radmactwe
materials.

Radioactive materials whose activity
per package does not exceéd the limits
specifie@ in §127.20%, are excepted
from the labeling requu'ements ‘of
Part 172 of this subchapter, from spec-
ification packaging, and the require-
ments of this part if—

(a) The madterials ‘are packaged in
strong, tight packages that will not
leak any of the radioactive materiais
during conditions normally mmdenbto
transportation; ;

¢(b) The radiation lével at any pomt
on the external surface of the package
does not exceed 0.5 mrem/h; ,

(c) The non-fixed (removable) radio-
active surface contamination on . the
external surface of the package does
not extceed the hrmts specified in
§127.405(a);

(d) The packagmg bears the marking
“Radioactive” in such a manner that it
is visible upon opening the package;

(e) Except as provided in §127.209,
the package does not contain more
than 15 grams of uranium-235; and

" does not exceed the relevant 1i

- (¢) The radiation level at 10 cm

(f) The smallest external dimens
of the package is not less than 10
(4.0 inches).

§127.205 Exceptions for instruments
devices.

Instruments and manufactured a
cles (including clocks, electronic tu
or apparatus) or similar devices hay
radicactive materials (other than
uids) in a non-dispersible form a
component part are excepted from
labeling requirements of Part 172
this subchapter, from specifical
packaging, and the requirements
this part, if—

(a) The activity of the instrumen
article does not exceed the relev
limit listed in the table in § 127.207;

(b The total activity per pack

listed in the table in § 127.207;

inches) from any point on the exte:;
surface of any instrument or de
does not exceed 10 rarem/h;

{d) The radiation level at any p
on the external surface of a pack
bearing the devices or instrum:
does not exceed 0.5 mrem/h; ex
for full-load shipments, for which
limit is 2 mrem/h;

(e) The non-fixed (removable) rz
active surface contamination on
external surface of the package .
not exceed the llmlt.s specifiec
§ 127.405(a);

(f) Except as provided in § 127
no package contains more thax
grams of U-235;

(g) The smallest external dimer
of the package is not less than 1i
(4.0 inches); and

(h) The instrument or device {e3
radioluminescent time pieces or
vices) is marked “Radioactive.”

§127.207 Table of activity limits—ex
ed quantities and devices.

The limits appiicable to instrum
devices, and excepted guantities
ject to exceptions under §§ 127.202
127.205 are as follows:
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Nature of contents Instruments and articles Materials
Item limits 1 Package limits Package limits
Solids
-2 5, -3
Special forms 10 Ay o Al 10 Al
-2 i -3
Other forms 10 "4, -‘; AZ 1074,
Liquids :
Tritiated water -
<0.1 ci/1 - So- 1000 Ci
betwaen B
0.1Ci/1 and 1.0Ci/1 - - © 100 Ci
>l.0cifn - o 1ca
Other liguids 10734, 10, 10-4a,
Gases .
Trictum 20 20 c1 200 ci 20 1
-3 o -2 -3
Special. form 10 Al s 10 Al 10 Al
Other forms 1073, 10724, 1073,

1/ For mixture of radionuclides in items,dee § 127,303(b).

2/ These values also apply to tritium ip acrivated luminous paint
and tritium absorbed on sclid carriers,.

§127.209 Excepted articles containing nat-
ural uranium or thorium.

Manufactured articles in which the
sole radioactive material content is
natural or depleted uranium or natu-
ral thorium are excepted from the la-
beling requirements of Part 172 of this
subchapter, from specification packag-
ing, and from the requirements of this
part if—

(a) The outer surface of the uranium
or thorium is enclosed in an inactive
sheath made of metal or other protec-
tive material; and

(b) The conditions specified In
§127.203(b), (¢) and (d) are met.

§127.211 Tr:linsport requirements for low
specific activity (LSA} radloactwe ma-
terials.

{a) Low specific activity (LSA) radio-
active materials must be packaged in
accordance with §§ 127.101, 127.105(a),
(e), () and (m), 127.611, and 173.24 of
this subchapter.

(b) LSA materials when transported
in other than full loads must be la-
beled in accordance with Part 172 of
this subchapter,

(c) For shipments of LSA materials
transported as full load:

(1) Packages are excepted from the
labeling requirements of Part 172 of
this subchapter;

(2) Packages must be stenciled or
otherwise marked with the notation
“RADIOACTIVE-LSA";

FEDERAL

(3) The surface contamination limits
on packages may not exceed the levels
prescribed in § 127.405(c);

(4) External radiation levels may not
exeed those prescribed in § 127.401(b);

(5) The transport vehicle must be
placarded by the shipper with the
placards prescribed in Part 172 of this
subchapter, however, shipments of un-
concentrated uranium or thorium ores
are excepted from placarding;

(6) The act.nnty of the “fuli-load”
shipment may not exceed the fo]luw-
Ing limits:

Nature of Material Vehicle, Hold or
Alireraft, hold, compartment
compartment of an inland
or deck area waterway
of a seagoing craft
vessel

Sclids.
Tritiated water...........
Other liquids and

gases.

No Limit 100 x A;
50,000 Cl........ 5,000

100x A 100 x A,

NozE,—See also part 176 of this subchapter.

('7) Shipments must be loaded by the
consignor and unloaded by the con-
signee from the transport vehicles in
which originally loaded;

(8) Specific written Instructions for
maintenance of sole use shipment con-
trols must be provided by the shipper
to the carrier. Such instructions must

- 1865

be included with the shipping paper
infermation; and

(9) Shipments must be loaded in ac-
cordance with § 127.415(a).

(d) Unpackaged (bulk) shipments of
low specific activity materials trans-
ported in closed transport vehicles
(except aireraft) designated for the
sole use of the consignor must comply
with the following:

(1} Authorized ma.terlals are limited
to the following®

(1) Uranium or thorium ores and
physical or chemical concentrates of
those ores;

(ii) Uranium metal or natural thor-
ium metal, or alloys of these materials;

(iii) Materials: which, if reduced to
the minimum volume under conditions
likely to be encountered during trans-
portation, including dissolution in
water with subSequent recrystalliza-
tion, precipitation, evaporation, com-
bustion, and 'abrasion would have an
average estimated specific activity of
not more than 10-4A:/g;

{iv) Objects of non-radioactive mate-
rial contaminated with radioactive ma-
terial, if the non-fixed surface con-
tamination is not more than 10 times
the values set forth in § 127,405 and
the contaminated object or the con-
tamination on the object, if reduced to
the minimum volume under conditions
likely to be encountered during trans-
portation, including dissolution in
water with subsequent recrystalliza-
tion, precipitation, evaporation, com-
bustion, and abrasion would have an
average estimated specific activity of
no more than 1074A,/¢g.

(2} External radiation levels must
comply with § 127.401(b);

(3> The transport vehicles must be
placarded with the placards prescribed
in § 172.504 of this subchapter, howev-
er, shipments of unconcentrated ura-
nium or thorium are excepted from
placarding;

(4) Shipments must be loaded by the
consignor, and unloaded by the con-
signee from the transport vehicle in
which originally loaded; and

(5) Specifiec written instructions for
maintenance of sole use shipment con-
trols must be provided by the shipper
to the carrier. Such instructions must
be included with the shipping paper
information.

§ 127,213 Transport requirements for low
ievel solid (LLS) radioactive materials.

(a) Low level solid radioactive mate-
rials (LLS) must be packaged in ac-
cordance with §§127.101, 127.105 {(a),
(e}, (g) and (m), 127.611, and 173.24 of
this subchapter.

(b} LLS materials may be transport.-
ed only as full loads, and are subject .
to the following requirements:

(1) Packages are excepted from the
labeling requirements of Part 172 of
this subchapter.
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2 Packa.ges .must be. st.enclled or
otherwise: marked with the notation
“RADIQACTIVE-ILS",.

(3) Surface :contamination. nmits on’

“packages:.may ‘hot -exceed- the Tevels
prescribed in.§127.405¢¢), . .

{4). External radiation levels must
comply:with §127:401(b): -

- () Shipments must be. loaded: by the
consighior and unloaded. by the con-

signeé -‘from. the transport vehicle in

which originally loaded. -

€8) Shipments must be: loa.ded in ac
cordance with § 127.415(a).

(7 Speclfic written Instruetions for
maintenarce of sole use shipment con-

trols must ‘be provided by the-shibper .

to-the carrier. Such instructions must
ided with - the shipping paper
inform ion,

i

Sulﬂm,1 D—Adivmf Lisnits for Radioncllva
14 : .Mnierinls Packages

§ 127. 30] Activity lin‘uts for Type A and
Type B packages.. -

-k A Type A package may not con-
tafm aetivities greater than the follow-
ing, determmed in accordance with
the prdcedures -described in §127.303,
or-asHsted in § 127.306: -

(1) For,\special form radioactive ma-
terials, A At

(¢4] FD- all other radioactive materi-

are those as " prescribed in their ap-
proval - certlﬁcates under §§127.118,
-127,701, dnd 127.703,

§127.303 Wequiremeénts for determmatmn
of A, and A, value.s for redionu-
clldes

(a) Smgle mdwnuchdes (1) For
single radionuclides of known identit‘.y.
the values ¢f A, and A, are £hose given
in the table In §127.305. The values of

- A, and ‘A, are also applicable for ra-

dionuclides contained in (a,n or (5,n)
negtron.sources.

(2) For .any single’ mdmnucllde of
known. identity, which. is not. listed in
§127,305, the values of A,.and A, shall
be determined in. a.ccordance with the
following:

(i} If.-the radionuclide emits only one
tyne of radiation, A, is determined: in
accordance with paragraphs (A), (B),
¢C), ad (D) of this paragraph. For ra-
diormuelides emitting different kinds of
radiation, A, if the .mbst: restrictive
value of those. determined for each in-
dividual - radiolsotope. ‘However,; in
both cases, A,.is restricted to a maxi-
mum of 1000 Ci. If a parent nuclide
-decays into. & sherter lived daughter,
of a half-life not greater than 10 days,
A, is calculated for both the parent
and the daughter, and the more iimit-

‘PROPOSED ‘RULES
mg of the two values is a.ssigned to the
pa.rent nuclide,

AL =9 curie

5

is the pamma-rav constant, corresponding

(A) For gamma emitters, A, is det.er-
mined by the expression:

of s

. to the dose im-R/h at 1 m per Cit the

“number 8 results from the choice of 1
"y,

;_%'em/h -at a ‘distance of 3 m as the reference

‘dose-equivalent rate.

(B) For x-ray enmitters, A, is deter-
mined. by the  afo!

- &>55, A,=200 Ci’

{C) For heta em t.ers A, is deter-
mined by the max mum beta energy
(Em) according to éhe following tabie:

Erur(MeV) A, (CD)

WY RN
L] ey P

L X —
0.5—<1.0
1.0~<1.5
1.5—<20.
2.0

where A; Is f.he va.]ue ‘lsted in the fol-
lowing table: -

. T Ag
Atomic NI
number i
Half-lite less I-Ialf life Half-life
thar1000 1000 days to greater than
days " - 10years 10 years

(> For assignment of-A. values, A, is
the more restrictive. of the following
values:

(A) The corresponding Ay,

(B) The value A, obtained from the
table in subparagraph (2)(1) of this
paragraph.

(3) For any single radionuclide

- whose identity -Is- unknowm, the value

of A, is 2 Ci and the value of A, is
0.002 Ci, However, if the atomic
nurhber of the radionuclide i3 less
than 82, the.value of A, is 10 Ci and

_the value of Ayis 0.4.CL

th) Mixture of radionuclides, includ-
ing radioactive decay cheins. (1) For
mixed fission products, where a de-
tailed analysis of the mixture i not

carried out the fonowing detivity
limits apply: o

A =100 Loy
A =040 :

(2) A single radioactive deca¥y. chain
is -considered to be a single radionu-
clide when the radionuclides are pres-
ent in their naturality Qeccurring pro-
portions and no daughter nuclide has
a half-life either longer than 10 days
or longer than that of the parent nu-

. clide, The activity to be taken irito ac-

count and the A, or A. value to be ap-
plied are those corresponding.to the
parent niclide of that chain. However,
in the ease of radioactive decay; chainsg
in which any daughter nuclide ‘has a
half-life either longer than 10 days or
greater than that of the parerit nu.
clide, the parent and daughter nu-
clides are considered to be mixtures of
-different fiuelides.

(3) In the case of a mixture of differ-
ent radionuelides, where the identity
and -activity of each radionuclide is
known, the permissibte activity of
each radionuclide R,, R, ...R, must be
such that ¥, + ¥, + ...F, is not great-
er than unity, when—

F; = Total activitv of Ry

Ai' (Rl) "

Fy = Total activity of Rp

&; (Ry)

F_ = Total activity of R,

Ay (R

where A, (R, R: ...R,) is the value of
al or A, as approprzate for the nuclide

15, Ra ..

{4) When the identity of each radio-
nuclide is known but the individual ac-
tivitles of some of the radiomuclides
are not known, the formula given in
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subparagraph (3) ‘of this paragraph 5 127.304 Activity-mass relationships for

must be applied to establish the values - uranium and natural thorium,!
of A, or A; as appropriate, All the ra-
dionuclides whose individuals activi- Radioactive Ci/e g/Ci

tiés are not known (but whose total ac- - waterial
tivity is known) must be classed in a y
single group and the most restrictive
value of A, and A. applicable to any

- Uranium
(Witg=g

1

‘one of them shall be used as the value 5.0 x 10-7 2.0 x 10°

7 of A, or A, in the denominator of the 7.06 x 107 L42x 10°
Y fraction. . ; _ : He g raxm
(5) Where the identity of each radio- 2% 100 3Ty 18.
nuclide is known but the individuail ac- 4.8 x 10-¢ 2.1x% 10

i tivity of the radionuclides is not L0x10- - LOx 10°
% kmown, the most restrictive value of A, ox10t fox
or A, applicable to any one of the ra- 6.8 % 10°% 19 % 164
dionuclides present i§ the applicable 7.0 x 19°° 1.4 x 10¢
value. : - ' 9.1 x 10-® 11x 104
2.2x 1077 4.8 x 10¢

. (8) When the identity of the radion-
uclides is not known, thxmlue of A, iis Tho figures for uma tmelude the setivity of
2 Ci and the value -of is 0.002 Ci.- . es uran e ivity o
However, if alpha emitters are known  fitium e Moch, s conceatrsted during the en
‘to be absent, the value of A, is 0.4 Ch. '~ the equilibri ';i:oncentration of thorfum-238.

127.é0_5 Table of A, and A, values for rad_ionuclides,ﬁ a

_— Element and atoric Specific
Symbol of radionuclide number : . dlcl) ALCH . activity
; ) - (Cifg}

LT . . Actinlum{89) «.oveiseemmirrny 1000 0.003 7.2 10

MiAe o i Sisend i 10 4 2.2x10¢

Ay ' Sliver(47?. 40 40 8.1x10¢

vios o . 1 7 4,7 107

1t rrssenune 100 1600 1.6x10%

MAm . Americium(95}) .. \ 8 0.008 3.2

2IAm,,, . . 8 0,088 1.9x10-

§ “Ar(compressed or Uuncompressed) o ATEON(18). ... 1000 - 1000 : LOx10°

¥ AT essed . 20 . 20 4.3%107

7§ “Ar(compressed). Rt 1

b4 LPAs . Arsenict3sy. 1000 . 400 243104

.‘i;' i MAR - 20 20 1.0 10+

& Ymwag : 10 10 1.6x10¢

A AR N y 300 300 Lix10%

AL, ; Astatine(85) 200 T 2.1x10%

'"mAR . . i GolE(T9) coremriie 200 200 0.3x10¢

Ay . . 30 30 1,2:¢10¢

WAy . . vt . 40 ‘40 2.5x 108

1Ay . . " 200 200 2.1x10%

. mBg . ; ; ... Barlum(58% . -40 40 87104

© .. “Ba y I 40 10 4.0 102

oo - 20 20 T3x10+

E Berylllum(4),, -300 300 3.5x10*

B = § O y . Bismutl}(ﬂﬂ)... b 5 0.9%x 10!

~BTR] . ' X . L0100 10 2,16x 107

"B Rak) . inrmisas sore . 100 4 1.2x10°

- Pl G 6 L5x107

. Mgk N Berkelitm (97).. 1000 1 i 1.8x103

“Br . rere Bromine (35). s, @ 1] LIx10#

e 4 g . Carbon (6. . 1000 100 4.6

“Ca, : . + Calclum (20}.. 1000 40 1ox101

- YiCa ‘ - 20 20 5.9x10°

bgle:] . Cadmium (48).... 1000 T0 2.6x10°

nmCdq i a0 30 2.6x10*

weg . ) . oo T 80 §.1x10%

BICE . Certum (58)curnsyrirasins | 1100 100 8.5%103

tace “ . . 300 200 2,810

Wloe .., . 60 80 ‘6.6x10%

e - . i : 10 9 3.2x162

o) g \ 0 i - Californinm £98) ......uieuenn. ! 2 0.002 3.1

2300f, . 3 T 0.007 1l3x10*

232(f, - H . 2 0,009 6.5x10%

el oie : ‘.. Chlorine (1T ...ccrirapenan, 300 30 3.2xi0™2

»g1 N . 10 10 13%10°

#iCm . curium (86¥....ercemerriveien 200 ) 0.2 3.3x10*

“wEm ) : . ? . 0009 4.2x10

M., : ¥ . ; o 10 0.01 8.2x10

250m . : . . 6 0.008 1L.0x10-t

HeCm . . 6 0,006 3.6x10!

sCo Cobalt (2T) e rimsermassans 3 L] 3.0x10*

N0y 90 20 8.5x10?

LLTe Y . " . 1000 1000 5.9x10¢

. 80 . i 20 20 3.1x104

=0g : : 9 7 1,1x10*

aCr 600 600 8.2 10+

gy Cesium (55 Y. 1000 1000 1.0x 10

13m0 1000 1000 T4x10%

0g : 10 10 1.2x10%
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) S Element and atonis ' Hpecific
Synibol.of radionuciide * ¢ -number Al ALl activity
. : - : cl/er
= 1000 160 881074
B T ks TAX104
30 20 8.8x10
COPPEr {28) mnucmreenmrires B0 80 $.8x10¢
" Dysproslum (66} [R— 100 100 8.2> 109
1000 200 3.3x10%
_Erblum (68) ..euuwecesones sers 1000 300 8.2x 10+
. : 50 50 24109
Europium 1’.333.. rserrrvinisn 30 30 2.2x 104
- . 20 20 1.9 10*
i0 ] ESx 102
y - 400 50 lax10®
Fluorine (93 ,. S 20 20 2.3%107
IOn {26) ..o piririiiesomes, U ] 8 T.3x10%
1000 2.2>c10°
i 10 4.8 10
Gallium (313 ..urreesense, —— 7 3.1x10¢
Gadolinium 64) 100 3.8x10%
8006 1.1x1p*
Germanium.£32) .............. 1660 186x10%
= 4 \.{Iydmgen {1).5ee T
Rafnium ('rz),.. 30 1.6x10
& . Mercury {80) 200 8.8 108
200 - 2.8 104
20 14x10¢
30 -6.9x 10°
kil 1.7x 104
10 7.8 104
2 1.62x 16+
) 10 1.2x108
7 1.1x190*
30 lilx1o%
8 2.Tx107
i0 8.5x10*
60 1.6x107
28 2.3x104
100 6.1 100
Eridium (FT) eenmsvcsseecvernn 10 8.2x104
! 20 9.1x106*
oo 10 B.5% 108
Potasslém{i9) 1o §0x10¢
=Ry uncomnzessed)... TSI < <y ;=173 W ¢ T3 S - 100 84x 10
*=Ef {Gompressed) 3 : 8.0%10
- 1000 4.0x10?
1 & 4.0 10
SEr (uncompressed) 20 2.8x107
“Kr fcompressed} 0.6
g, . Lanthanum (57).umewiv 30 5.8 10
“LLS See § 127.3(b} and .
} - R 127213
‘LEA.... .Se;!lz'?i(c)a.nd
LA Lutetium. f.'?l)..... ..... S— 300 300 L1x10#
MFP Mixed fission products i0 [1X
g Fos } 3 [} 5.3:( 1os
s . b 5 4.4x10%
ahﬁ"u 20 20 8.3%10+
NN 5 5 2.2x197
- Mo 100 100 4.7x1Q3
, Py e 8 8 B.3x 10
Na . 5 8.7x10%
== Nh, 1000 00 1.1x10°
*%Nh . 20 20 3.9x104
Ty : . 20 20 LEx Y
wgE, Neodymiwm (507 .............. 100 100 B.0x 10+
1N : N 30 30 11x107
RN, NHCKEL £28)umrerseimnasrassiceveene 1000 800 8.1x10~1
- : 1000 100 1,46 107
“Ni : . 10 10 1.9x10?
#¥Np: Neptuiifum [£:2 ) PRI ] 4,005 8.9 10—
SINp, " 200 00 2.3x10°
WOy Osmium (T6) i eeiacsvrones 20 20 7.3x10°
Qg . . 600 400 - 46X 10
1O . 200 200 . L2x10%
=g .. g . 100 100 5.3x10"
P, PHOSPhOTUS (15) .ciomscrrems 30 34 2.9%10%
kg 221 Protoactinium (81). 20 08 3.2x101
»ipy : 2 0.002 4.5x10-*
=Py 100 100 2.1x104
mph Lead 30 20 1.7x10%
stopy 100 0.2 8.8x10
mph [} 5 L4x10%
g 30 3 Paliadium (46, 1000 700 T.5x10+
IR, 100 100 2:1x10%
14TPy Pr thium (81) 1000 80 8.4x10%
L™ . . 100 100 4.2x10%
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Bpecific

: - Element and atomic
$Symbol of radionuclide - - mumber AdCh A.(Ci) activity
- . (Ci/g)
WPo . Polonjum (84), 200 0.2 4.5 x 107
pr . - Pr dymium (59)........ 10 10 12x10°
WPr....., PO ; 300 200 6.6 10%
WIpE Platirium (78).. 100 100 2.3x10%
1P IH : 200 200 -
wEmpt i ' iriaon - - 300 300 1.2x 107
Pt : e 300 300 B:Bx10°
2Py : - i Plutoniim (94). s 3 0.003 BRI
6Py ; i reressirees 2, 0.002 8.2x102
HoPy . i . i 5 2 0.002 2.3x10""
Py, ? a i ’ s 1000 0,1 1.1x102
1P cesrrert : . 3 0.003 8.9x10~2
mRg. ; Radium (88) . 50 0.2 50x10"
MRa - pousia . ] 0.5 L6x10%
2Ra, . . i . 10 0.65 10
R, S it : . 10 0,05 2.3x102
- ¥Rb irianns Rubidium (37)...cnewiiecrerns 30 30 81104
SRb ’ 2 . . w.. Unlimited Unlimited 6.6x 10
Rb {natural) ' . Unlimited Unlim{ted 1.8x 100
. %Re ’ . Rhenium ([ . 100 100 19x16%
"Re g e 5 . Unlimited Unlimiteq 38x10-=
lllnp p . . 1.0)( 10‘
Re (natural) i Unlimited 2:4x 190
ltmRh b P Rhodium (45)... 1000 3.2x107
"Rh ... Conrsenselasibaigurerin : 200 8.2x10%
DRI r0iy PP Radon (86 2 LEx10%
i i Ruth 30 5.5x10%
"R — y poaried 30 3.2 10
Ru y b 20 8.6 10%
16Ru ’ Ceregeng - : 7 34%102
ug ; - . Sulphur (16) 1000 300 43x10%
1125h, - samnng ANUMONY (51 eivereiconsmnre 30 a0 9% 10>
MGk ? ’ . s 5 . b 1.8 104
1#8h ok o . . 40 30 14x103
o, . - s Scandium (217 .miviseapennis -8 8. 34100
Se. . . 200 200 B.2x 10%
[4gc feven . : ; . 5 5. 1.5x10%
“Se dev, ] L34} .50 40 40 L4x 10+
ComgE : L .Siiicon €14).. 0 3.0% 107
T em . ! Samarium (6 20x10-"
IMBm rare ; 2:8x10
B8m e . 4.4%10%
mEn i "Th(50); i L0x10%
580 g . 18 10 1.1x10%
Lt >  Strontium (38) e, 80 80 B.Zx 107
=8y : 30 8o 24%10
=3¢ Nt 50 50 1.2%107
Sy H 100 48 2:9x 104
g . faod . 10 9.4 1:8x10%
gy, Tebiasns : . 3 i 10 10 3.6 10¢
G y . . . 10 10 1.3x 107
T (UNEOMPIesSed) iiuaimemmmsmisesissmesss T (1)... " 1000 1600, 9.7 10
T {¢compressed) " s anirgss : . 1000 1000
T tactivatéd luminous paint) ... 1000 1000
T tadsorbed on solid carrier)..... prerens . 1000 1000
T (tritiated watar) P S 900 10060
T (othet forms).., ; . 20 20 ’
BT |, ibsaseiemmmnassepianney o Tantalum ({3 . 20 20 6.2 10%
T i Terbium (65) v, g 28 20 1.1x104
s, ' i . T 1 {43) 1060 1000 3.9x107
*T¢ i - iy . . 8 (3 8.2x10%
T . - N - 1060 200 Lb5x10%
Tonre ] b " 1000 400 1.4x 10~
FnTe 3 Cirunedomeneost ) s - 100 100 32x10°%
»Te - : warae 1000 8’ 1.7x1072
1280 e ; Telluriim {52) vicuicossssnn 1000 100 1.8x 10+
i T 4 seasssanis - - 300 40 4.0x 10+
11 e R o 300 300 2.6 10
b e bosis ' - 30 2,510
bt 1= S . o - 100 100 2.0x107
BmTe v i : Sesvensi 10 10 8.0 10%
BrTa ; s - T -7 3.1 108
#rTh.., N N Thorium (80}., 200 0.2 3.2 104
aeTh . ; " ] ~0.008 B.dx103
Raid o4 - - 3 0,003 LDx10-2
MThH . ; i : . 100¢ 1000 5.8x1os
22T,,. : . F— . Unlimited . Unlimited 1.1x10~7
MTh, fivensei . . 0 0 2.3x10*
‘Th (naturaly - . . Unlimited  Unlimited (see § 12'7.304)
Th (irradiated)? - )
2607, 3 remeees THATHUM (B1) ciiineceanas 20 - a0 6.Bx 10
2171 i 200 200 2.2x 10*
2] \ b : 40 40 5.4% 10+
=Ty . - S : 300 30 4.3x102
17°Tm . . Thililam (69) ....orrirccnreinens 300 40 8.0x 103
™ Tm P . 1000 100 1.1x10%
sy .+ Uranium (92}....... 100 0.1 2.Tx104
2y, - . - 30 0.03 _2.1%10
faad 1 ; . 100 (%3 6.6 10"
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" Element and atomic

. - t Specific
Symbol of radionuclide number ALCEH: ALCDH activity
\ B . (Cl/g)
fanlt ] 100 . 0i 6.2x 1072
Yy 100 0.2 2,110
Y. 200, 0.2 6.3 10"
Ay Unlimited  Unlimited 3.3x10°7
U (netural) Unlimited  Unlimited (see § 127.304)
20% . Unlimzlted Tnlimited (see § 127.304)
. U {enriched) 20% or greater. 100 L1 ’
o6 aQ) i Uniimited  Unlimited (see § 127.304)
U irradiated)* T '
WY, 2 a Vanadiun (23} ;... . 8 . 6 1.7x10%
"W ey 1 (74).., 200 100 5.0x10*
e, ; s 1000 100 8.Tx10-2
gy i 40 40 7.0%10%
e Fe (compressed) Xenon (§4) 10 i0 1.0x10%
BmTe (U )] 100 100 1.0x10%
e (1 easedy 1000 1000 1.9x 108
e (compressed). "5 5 1.9x10%
1R ( mpressed). . toun 70 e 2.5x10%
wx¥e essed), ‘2 2 2.5x10°
* ey Fitrium (393 T 10 10 5.3x10°
my i o 30 30 4.1x107
wy i Fipaeenra. 30 30 2.5x 104
wy iertpene i 1o 10 9.5 10¢
=y i . 10 10 3.2x 108
HYh ‘Ytterblum L {13 TS ——, 400 400 LBx10*
“7n Zine {(30).. .o 30 30 8.0x10?
wzZn . 40 40 3.3x10°
®zn weresan 300 -300 5.3X107
gy Zirconium (40), 1000 200 35162
7T, ¥ . aii - 20 20 2.1x10+
w2z 20 20 2.0x10%

“The values for A, and A, must be caleulated in accordance with the procedure specified in § 127.302
taking into secount the activity of the fission productsind the Uranium-233, In addition to the dctivity of

the Thorium. .
*The values for A, and

that of U) -
Subpart E—Requirements for Transporiation

" §127.401 Radiation lével limitations.

(a) Except for packages shipped as a
full load, each package of radioactive
materials offered for. transportation
must be designed and prepared for
shipment so that during normal trans-
portation conditions the radiation
level does not exceed 200 millirem per
hour at any point on the external sur-
face of the package, and the transport
index does not excéed 10.

(b) Except for shipments by air, a
shipment which exceeds the radiation
Ievel limits specified in paragraph (a)
of this section, may- be transported as
full load If the radiatioti level does not
exceed any of thé following ai any
time during transportation:

(1) 1000 millirem per hour at any
point on the externsl surface of the
package; )

(2) 200 millirern .per hour at any
point on the external surface of the
vehicle, in¢luding the upper and lower
surfaces, or, in the case of an open ve-
hicle, st any point on the vertical
planes projected from thie outer edges
of the vehicle, on the upper surface of
the load, and on the lower external
surface of this vehicle;

(3) 10 millirem per hour at 2 m (6.6

L .
As must be calculated: accordince with the procedure specified in
§127.303(b)(3), taking into aceount the activity of the {]
to ranfurn. ¥

ion products and plutonium isotopes In addition

' ?éet) from the planes projected from
‘the outer surfaces of the vehicle, or if
‘the load is transported in an open

iransport vehicle, at- any point 2 m (6.6

feet) from the planes projected from

#the outer edges of the vehicle and top

.of the load; and

(4) 2 ' mm/h in any normally occu-
pied position ‘in the car or vehicle,
except that this provision does not
apply to private motor carriers.

‘() For shipments made under the
provision of §127,401(b), the shipper
must providé specific written instruc-
tions for maintenance gf the full load
shipment controls to the carrier. The
instructions must.be included with the
shipping paperinformation.

§127.403 Thermal limitations.

Each packé.ge of radiozetive materi-
Aals must be designed, constructed, and
loaded so that—

(a) The heat generated within the
package because of the radionctive
contents will not, at any time during
transportation, affect the inteprity of
the package under conditions normal-
1y inéident to-transportation; and

{b¥ The temperature of the accessi-
ble external surfaces of the loaded
package will not, assuming still air in
the shade at an ambient temperature
of 38°C (100°F) exceed either—

®

(1) 50°C (122°F) in other than a full
load; or - )
(2) 82°C (180°F) in a full load.

§127.405 Contamination control.

{a) The non-fixed (removable) exter-
nal radioactive contamination of the
surface of each package offered for

. shipment must be kept as low as prac-

ticable, and under normsal conditions
of transport may not exceed the fol-
lowing levels when averaged over any
300 em? area of any part of the pack-
age surface; -

Remouvable External Radiogctive
Contamination Levels

)
Maximum Permissible Levels

'c‘_.ontm:!n_ang

04T utlemt  dis/min/em?

Natural or depleﬁxi
uranium, naturar -

thorium-230, .
thorlum-232, . .-
radionuclides with

100 220

radionuclides...cnmn -t 22

(b) In assessing the surface contami-~
nation of a.package, sufficlent wipe
samples must be taken in the most ap-
propriate locations to yield a repre-
sentative assessment of the contami-
nation levels, The average amount of
non-fixed (removable) radioactive con-
tamination may be determined by
wiping- the external surface of the
package with an absorbent material,
using moderate pressure, and then
measuring the activity on the wiping
material. If the measured activity on
the wiping material (dis/min) divided
by the surface area wiped (cm? Is less
than 10 percent of the levels pre-
scribed in the table in paragraph (a) of
this section, it may be assumed that
those Ievels have not been exceeded.
Other methods of equal or greater ef-
ficiency may also be utilized.

{¢) In the case of packages trans-
ported as full load by rail or highway
only, the removable (non-fixed) radio-
active contamination at any time
during transport may not exceed ten
times the levels prescribed in para-
graph (a) of this section. The levels at
the begining of transport may not
exceed the levels preseribed in para-
graph (a) of this section, :

(@) Except as provided in paragraph
(e) of this section, each transport vehi-
cle used for transporting radioactive
materials shipped as a full load must
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be surveyed with appropriate radi-

ation detection instruments after each
use.’ A vehicle may not-be returned to
service until the radiation doge rate at
each accessible surface is 0.5 millirem
per hour or less, and there is no sig-
nificant removable (non-fixed) radio-
- active surface contamination as com-
fiuted under paragraph {a) of this sec-
- tion
v  (e) Except in the case wof aircraft,
.paragraph (d) of this section, does not
" apply to any closed transport vehicle
‘ used solely for the transportation of
radioactive materials if:

(1) A survey of its iriterior surface

. shows that the radiation dose rate
does not exceed 10 millirern pér hour
" at any interlor surface or 2 millirem

per hour at 1 m (3.3 ft) from any- inte-
* rior surface; -
. (2) Each vehicle Is stenciled with the
. words "“For Radioactive Materials Use
i Only” in letters at least T8mm (3.0

- inches) high in a eonspicuous place on
~ beth sides of the of the exterior of the

. vehiele; and

) (3) Bach vehicle is kept closed
: except for loading or unloading.’

« §127.407 Labeling requirements,.

Each package or frelght container of

. radioactive materials, unless excepted
-~ by §§127.203, 127.211(c), or 127.213
- 7 must.be labeled a8 required in Pa.rt. 172

. of-thissubchapter.

" §127.408 [Reserved]

- §127411 Placarding requirements.

= Bach transport vehiecle or freight

© container of radioactive materials,
unless  excepted by §137.203
§127.211¢c) must be placarded as re-
‘qun:edinthis Part.

§]27.413 Storage incident -te transpm'ta-
tion—general requirements.

* (a) The number of packages and
. freight containers bearing Radioactive
Yellow Ii or Radloactive Yellow I
labels stored an any one storage area,
such as a transit aréa, terminal bufld-
ing, storeroom, or assembly yard,
- must, be limited so that the sum of the
transport- indices in gny individual
group . of packages or freight contain-
ers does nobt exceed 50, ‘Groups of

these packages and freight containers

must be stored so as to maintain a

spacing of at least 6 m (20 ft) from

other groups of packages or freight

" contalners containing radioactive ma-
terials.

(b) Except in the case of a Fissile -

Class IT or Fisgslle Class III package,
the lIimitations in paragraph (a) of this
section do not apply. to any packazes
marked “RADIOACTIVE LSA” which
contain low specific activity material,
or any packages marked “RADIOAC-
TIVE LLS” which contain low level
solid radioactive material when they

oy

'PROPOS’EIJ"RUI.ES

are maintained In a compact. stack or
in freight containers .

*(e) Mixing of different kinds of pack-
apes, including Fissile Class T packages
with Fissile Class IT pa.cka.ges. is au-
t‘horized ’ .

£127.4165° General transportation require-
ments,

(a}). Each shipment of radioactive ma-

terials miist be securely stowed, in’

order to: prevent .shifting  during
normal transporta.tion conditions.

. {b) Except as may be specifieally re-
quired by the competent authority in
the-applicable certificate, a package of
radioa.chive materials may be carried

- among packaged general cargo with-

out special stowage provisions, if;

) The average surface heat flux of
the package does not exceed 15 watts/.
m? and. .-~

(2) The~ surroundjng ca.rgo is not
contairied inSacks or bags.

tc) Packapes bearing radioactive
labels may not be carried . in compart-
ments occupied by ‘passengers, except
in those compartments exclusively re-
served for couriers a.ccompa.nying

- those: packages.

(d) Mi¥ing of different .kinds ‘of

packages,” i.ncluding’ Fissile Class I
~pa.cka.gest1th FPissfle Class II pack-
ages, mauthorized '

(e) The aecumulation of packages
and frelght containers is subject to the

: feI}Ong conditions. )

acka.ges into-a freight con-
tainer miust determine the transport
index of the freight container; .

(2) In the ease of ‘a full load, the sum

of the transport indices of the pack-
ages in any dne Ireight contaitier may
exceed 50 only if: !

(D)_No Fissile Class I or Fissile Class
III radioactive materials are loaded
into the freight container; and

() The person loading the packages
into the freight container determines
by use of the appropriate monhitoring
equipment that the radiation levels of

. the loaded freight eontainer will at no
time during. normal transportation

conditions exceed:-

(A) 200 mrem/h at any point on the
exterior surface of the freight contain-
er; and

(B) 10 mrem/h at any point 2 m (6.6
ft) from the -exterior surface of the
freight container.

(i)’ The sappropriate placard re-
quired by Part 172 of this subchapter
is displayed on the exterior of the four
vertical walls of the freight container,

- Subpart F—:Requiremanh for Fissile
Radigactive Materials
§127.501 General

Except as provided in § 127.503, each
peckage containing radioactive materi-

. 1871
als that are.also fissile materials must
comply with this subpart.

§$127.503 Exceptions.

This subpart does not apply to—

(a) Any package containing a maxi-
mum of 15 g or uranium-233, uranium-
235, plutonium-238, ' plutonjum-239,
plutonium-241, or any combination of
these radionuclides, if the smallest ex-
ternal dimension of the package is 10
cm (4.0 inches) or more. When radio-
active materials are transported in
bulk, the quantity limitations apply to
the vehicle, inland waterway vessel, or
stowage area of a seagoing vessel;

{b) Any package containing only nat-
ural or depleted uranium that has
been irradiated in thermal reactors.

'{c) Any package containing homoge-
neous hydrogenous solutions or mix-
tures satisfying conditions listed in the
following table. When-the material is
transported in bulk, the quantity limi-
tations of the table apply to the vehi-
cle, inland waterway.craft, or stowage
area of a seagoing vessel;

Limitations on Homogenéous Hydrogenous
Solutions or Mia:tures

. ) Any other
Parameters =7 only, fissile material
(including
mixtures)
Minimum B/X:t.. 5,200 5,200
aximum concentra.
tion of fissile nu- .
clide it g/1 voiissereinn 5 -, 5
um mass of fis-
nuclide

500

r

"Where H/X Is the ratio of the number of hydro-
geRt atoms to the number of atoms of fissile nueclide,

*With o tolerance of Fu and uranium-233 of not
more than 1 percent of mass of uranium-235.

(d) Any package contalning uranium-
enriched. in wranium-235 to a maxi-
mum of one percent by weight, and
with a total plutonium and uranium-
233 content of up to one percent of
the mass of uranium-235, if the fissile
materials are distnbuted homoge-
neously throughout the material, In
addition, if uranium-235 is present in
metallic or exide farms, it must not be
able to form a lattice arrangement
within the package,

(e) Any package containing a fissile
radioactive material, if it does not con-
tain more than 5 g of fissile material
in any 10 liter velume, However, the
fissile radioactive material must be
packed in packages that will maintain
the required limitations for fissile ma-
terial distribution ' during normal
transportation conditions.

(1) Any package contajning 2 maxi.
mum of 1 kg of total plutonium, of
which not more than 20 percent of its
magss consists of plutonium-239, pluto-
nium-241, or any combination of those
radlonuclides,
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{g) Any package containing a liquid

solution of uranyl nitrate enriched in
uraninm-235 to a2 maximum of 2 per-
cent by welght, with a maximum toler-

ance for plutoniuin and uranium-233

of 0.1 percent of the mass of uranium-

235. B H

§127.505. Classification of ﬁssile radicac-
tiyématerials packages.

(a) Except as provided in §127.503,
each package of fissile radioactive ma-
terla.ls must be classified as foliows:

- (1) Fissile Class I. Packages that
may be transported in unlimited
number, and in any arrangement. and

that require' no nuclear criticality
safety controls during transportation. -

A transport index is not assigned to
Fisslié® Class I packages. for ‘the pur-
poses-of nuclear criticality safety con-
trol, However the external radiation
levels’ may reéquire a transport index
number,

¢2) Fissile Class II. Packages that
may bé transported together in any ar-
rangement but in.numbers that do not
exceed an aggrepate transport index
of 50, For the purposes of nuclear
critieality safety econtrol,
prackages may have a transport index
number of 0.1 but not more than 10,
However, the external radiation levels
may require a higher transport index
number, but not to exceed 10, These
shipments require no nuclear critical-
ity safety control by t.he shipper
during transportation.

(3):Fissile Class 1II. Packa.ges of fis-
sile radioactive materials that do not
meet the requirements of Fissile Class
I or Fissile Class II and that are con-
trolled in transportation as prescribed
in §127.507 by appropriate arrange-

ments -_between the shipper and the .

carrier, «

. (b) The numenca] values for pack-
age assignments g5 Figsile Class I, the
transport indices for Fissile Class II
packages, and the vehicle limitations
for Fissjle Class III packages must be
determined in accordance with §§ 71.36
through 71.40 of Title 10-of the Code
of Federal Regulatmns

§127.507 Transportation of Fissile: Class
HI1 radioactive matenals—-specnﬁc ‘re-
guirements.

{a) Fisslle Class IIT radioactive mate-
rials packages must be shipped in ac-
cordance with this section. The trans-
portation controls must 'provide nucle-
ar criticality saféty and must protect
against loading, storing, or ‘transport:
ing that shipment tbgét;her with any
other fissilé material, Pissile Class 111
radioactive mateﬁals must _be trans-
ported:

(1) In a transport vehicle assigned
for the sole use of the shipper with a
specific restriction for the sole use to
be provided in the appropriate ar-
rangements between shipper and carri-

individual -

PROPOSED RULES

er and with instructions to that effect
issued with the shipping papers;

(2) Except for shipments by aircraft,
with an escort in a vehicle having the
capability, equipinent, authority, and
instructions to provide administrative
controls necessary to assure compli-
ance with this séctlon.

(3) In a tra.nsport, vehicle containing
no other packages'of radioactive mate-
rial that are regiired to bear one of

_the “Radioactive” jabels described in

Part 172. Specific arrangements must
be made between the shipper and the
carrier, with instruetions to that effect
issued with the shipping papers; or

(4) Under any othér procedure spe-
cifically approved by MTB in accord-
ance with Part 107)91’ this subchapter,

-§ 127 509. Mixing, of ﬁsslle radioactive ma-

‘terials Package ~. )

(a) Mixing of 'packages of other

types of radioactive materials, inciud-
ing Fissile Class I'with -Fissile Class 1T
packages, Is authorized if the total
transport index inwany transport vehi-
cle or storage locatlon does not exceed

- 50.

(h) For FissxleaClass II packages
shipped under the:exclusive use provi-
sions of §127.401(b) ‘to provide the
packages with' high radiation dose
rates, the  transport index number
which is caloulated for nuclear critical-
ity control purposes:must not exceed
10 for any single package or total of 50

for the full load, unless specifically au-

thorized by MTB ‘for Fissile Class III
shipments, Additionally; :

¢1) Fissile Class 11 packages may be
shipped with a transport index greater
than 10, .and combined with other
packages of the same or different de-
signs in a Fissile Class III shipment,
under the conditions prescribed in

.paragraph (c) of this section, provided:

(i) The tra.nsport index which has
been assigned in the package approval
for nuclear criticality control purposes
does not exceed 10 for any single paﬂk—

(ix) The total transport index for nu-
clear criticality control purposes does
not exceed 100 for all of the packages
in the shipment;

(iif) The shipment satisfies the pro-
visions of §127.401{) if any package
has radiation dose rates exceeding 10

millirem per hour at 1 m (3.3 feet) .

from any accessible external surface
of the package; and

(iv) The shipment will not be trans-
ported by water, )

(2) Fissile Class I1Y packages, which
have been assighed a transport index
for nuclear criticality purposes in ac-
cordance with Fissile Class II criteria,
may be combitied with other Fissile
Class III packages of the same or dif-
ferent design for which a transport
index has been so0 assigned for nuclear
criticality control purposes, and may

he combined with Fissile Class IT pack-
ages, in a Fissile Class III shipment
under the conditions prescribed in
paragraph (c¢) of this section, provided:

(i) The transport index which has
been assigned in the package approval
for nuclear criticality control purposes
does not exceed 50 for any single pack-
age;

{ii) The total transport index for nu-
clear criticality control purposes for
all packages in the shipment does not
exceed 100;

(ili) The shipment satisfies t.he bro-
visions of § 127.401(b) if any package
has radiation doseé rates_exceeding 10
millirem per hour at 1 m (3.3 feef)
from any accessible external surface
of the package; and

(iv) The shipment will not. be trans
ported by water.

(c) A FIissile ¢lass IIT shlpment may
be made only in accordance with sub-
paragraph (1), (2), or (3) of this para-
graph ¢or in accordance with other pro-
cedures authorized by the MTB. The
transport controls must provide nucle-
ar criticality safety and must be car-
ried out by the shipper or carrier as
appropriate, to protect agalnst load-
ing, storing, or transporting’ of that
shipment together W1th any ot.her fis-
sile material:

(1) Transportation in a t.ra.nsport, ve-
hicle assigned for the sole use of the
consignor, with a specific restriction
for such sole use to be provided in the

special arrangements, and with
instructions to that effect issied with
the shipping papers;

(2) Except for shipments by aireraft,
t.ra.nsporta,tmn under escort by person
in & separate vehicle, with the escort
having the ca.pa.bmty, equipment, au-
thority, and instructions to provide ad-
ministrative controls adequate to
assure compliance with this para-
graph; or

(3) Transportation in a transport ve-
hicle containing no-other packages of
radioactive material which are re-
quired to bear one of the “Radioac-
tive” labels described in §172.436,
172,438 or 172.440 of this subchapter.
Specific arrangements must be effect-
¢d between shipper and carrier, with
instructions to that effect issued with
the shipping papers.

Subpart G—Test and Inspection Procedures

§127.601 Compliance with required tests.

(a) Compliance with the test require-
ments in this subpart must be shown
by any of the methods prescribed in
this paragraph, or by any combination
of these methods:

(1) By performance of tests with
prototypes of samples of the packag-
ing as normally presented for trans-
portation, in which case the contents
of the packaging for the test must sim-
ulate as closely as practicable the ex-
pected rfiormal radicactive contents;
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(2> By referem:e to a previous satis-
factory showing of compnance of a
sufficiently similar nature; -

(3) By performance of tests with
models of appropriate seale .incorpo-
rating those features that are mgmﬂ-
cant with respect to the item under i in-_
vestigation, when engineering experi- -
ence has shown results of those tests
to be suitable Jor -design - purposes:
‘When g scale model is used, the need
for adjusting certain test parameters,
such as the penétrator diameter.or the
compressive load, must be taken into
account; or

comparative data. :
: (h) With respéct to the initla.l condi-
- " tions for the tests under this subpart,
N except for the water iramersion tests,
: compliance must be based nupon the as-
sumption that the package Is In dqui-
librium at an am ient temperature of
38°C (100°F), 'With'respect to the ther-
mal test, the: efgects of solar radiation

the test, but must be taken into ac-
count in the suhsequent evaluation of
the test results,.

§127.605 Preparatlon of speclmens for
’ testing,
{a) Each specirmen must be examlned
before testing to identify and- record
faults or damag including:
(1) Divergen frﬂm the -specifica-
tions or drawing
(2Y Defects m;constructmn.

and

[£:5] Distortion of Zfeatures, = ~ )

{(b) The contginment system of the
packaging must be clearly specified.

{¢) The extéinal features of the
specimen must bé clearly identified so.
that references may bhe made to- a.ny
part of it.

§127.607 Packaging and shreldmg—tesl;-
ing for mtegrlty.

After conducting éach of. the appli-

§127.613, the integrity of the packag-
ing, or of -the packaging and its-shield-

quired by §127.105(m) for the packag-
ing being tested. :

§127.609 [Reserved]

§127.611 Tests for proposed packagings
designed for mormal conditions of
- transportation.

Prototypes of the proposed pa.ckag—
ing must be subjected to the tests pre-
scribed In this paragraph. The water
spray test described in subparagraph
(a} of this paragraph must precede
each of the other tests prescribed in
this paragraph. One prototype may be
used for all tests, if the requxrements
of § 127.601 aie met,

(4) By engineering eva.lua.tion or

can be neglected prior to -and during

. conisecutively.

3 Corrosmn ¥ other &eterioration,'

cable tests required in §127.611 and .

ing, must be retained to the extent re-

: More than 15,000..
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(a) Water spmy test. A water spray
test is considered to be satisfactory

(1) The aniount of water per unit of
ground area iz equivalént to-a rainfall
rate:of 5 cm (2.0°inches) per hour;

(2) The water impinges;upon the
specimen at an dngle of apnroximately
45 degrees from the horizontal;

(3) The water is uriiformily distribut-
ed over the entire surface of the speci-
men 'in the direction of the spray;

(4) The spray lasts at léast one hour;

(5) Theé package must be positioned
such that the .effects of the water
spray tests are most severe for the fea-
tures of the packaging being fested,
and the packaging speclmen.is sup-
ported-so that it does not =it in a pool
of-water;-and

(6) The time interval behween the

—end of the water spray test and the be-

ginning of the next test: isisuch that
the water has spaked . ini ‘the maxi-
mum  extent’ without appreciable
drying. of the exterior of’ the«specimen.

- In the absénce of evidence tn the con-

trary, this interval may be assumed to
be two. hours if the water spray is ap-
biled.from four different directions si-
multaneously. However, no; time inter-

-val may elapge if the water ;; pray is ap-

plied from each of the .four irections

(b) Free drop test, The, ‘packaging

‘specimen imuist fall onto the target in a

manner that ¢auses maximurn damage
to the safety feat.ures beix
and:

(1) For packagings weighiinp §
(11,000 Ibs) or less, the distance of the
fall measured from the lowest point of
the packaging to the upper surface of
the target must not be less tha.n 1.2m
2014t). ¥

(2) For packagmg weighlng mbore
than 5,000 kg (11,000 18), the distance
of the fall must not be less than the
distamce specified in the  following

table, for thé applicable packag;mg
weight:

Free-Fall Distance for Pdckaging Wezghmg

: More than 5,000 kg
Packaging weight Free-fall distance
{eg) - —~ (FL} (m)
5,000 to 10,006 3 0.9
10,000 t0+15;000 . z. 0.6
0.3

(3) For Fissile Class II Packagings,
the free drop specified in paragraph

~{b)(1) of this Section musgt he preceded

by a free drop from a height of 0.3 ;.
(1.0 ft) on each corner, For cylindrical
packagings, the 0.3 m (1.0 ft) drop
must be onto each of thie quarters of
each Fim;

_ (4} For fiberboard or wood rectangu-
lar packagings not exceeding 50 kg
(110 1b) in weight, a separate specimen
of the proposed packaging must be

x
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subjected to a free drop onto each

.corner from a height of 0.3 m (1.0 ft);

_{B) For {iberboard cylindrical pack-
agings weighing not more than 100 kg
(220 Ib) a séparate specimen of the
proboged packaging must be subjected

to a free drop onto each of the quar- .
ters of each rim from a height 0£ 0.3 m :

(1.0 ft);
(6> The target must have a flat, hori-

zontal surface which will not Increase .

in its resistence to displacement or de-
formation upon impact to sn extent

‘that will significantly inerease the

damage to the packaging specimen,
() Compression test. The packaging
specimen must be subjected, for a

_period of at least 24 hours, to a com-
pressive load equal to the greater of -

the following,
(1) Five times the weight of the
actual package; or

(2) 1300 kg/m?2 (225 1b /1t multiplied
by the vertically projected ares of the

o,

o

T~

package. The compressive load must
be applied uniformly to two oppofite

sides of the packaging specimen, one ..

of which must be the base on which

‘the package would normally stand.

(@) Penetration test. (1) The packaz-

ing specimen must be placed on a . -

rigid, flat, horizontal surface that will
not move while the test is being per-
formed.

(2) A bar of 3.2 cm (1.25 inches) di-

P

ameter with a hemispherical end,

weighing 6.0 kg (13.2 1b) must be

dropped with its longitudinal axis ver-

tieal, onto the center of the weakest
part .of the packaging specimen, so
that, if it penetrates far enough, it will
hit the containment system. ‘The bar
must not be deformed by the test.

(3) The distahce of the fail of the
bar measured from its lower end to
the upper surface of the packaging
specimen must be 1 m (3.3 ft).

§127.613 Additional tests for Type A

- packaging designed for liquids and

gases,

(a) Specimens of Type A packaging
designed for liquids and gases must
also be subjected to the folIong
tests: ‘

(1) Free drop test. The packaging

manner whieh will cause it to suffer
the maximum damage to its contain-
ment. The distance of the fall meas-
ured from the lowest part of the pack-
aging specimen to the upper surface of
the target must be 8.0 m (30 ft).

(2) Penectraiion fest, The specimen
must be subjected to the test specified
in § 127.611(d) except that the distarice
of the fall must be 1. Tm (5.5 ft).
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§127.615 Tests for demonstrating the abil-
ity of radioactive materials packagings
to withstand accident conditions in
transportation. .

- Kach Type B packaging must meet
the test requirements prescribed in 10
CFR 71 for ability¥ to withstand acci-
dent condltlons in transportation.

§127. 617 Water m-leakage ‘test for fissile
radioactive matena!s packagings.
Each packaging for fissile radioac-
tive materials must meet the test re-
quirements prescnbed in 10 CFR 71

_ for water m-lea.kage

§127.619 Tests for speclal form radioac-
© tive materials,

(a) Special form;fadioactive materi-
als must meet the est requir_ements of

specimen to be’ t sted must be pre-
pared as normally; offered for trans-
portation. The - radioact.ive ma.terial
must be duplica.ted as closely as practi-

_cable. In addition: :

(1) A different: speclmen ‘may be
used for each of thé tests;

(2) The specimentmust not break or
shatter when subjected to the impa.ct
percussion, or bending tests; .
~ (3) The specimen' must not melt or

disperse when subJected to the heat -

test; and

(4} After each tesh 4. leaching assess-
ment must, be performed on the speci-
men by a methodas sensitive as the
procedure set: iorth in paragraph {(¢) of
this section.

(b) Test methods: (1) Impact tesi.
The specimen must fall onto the
target from a height of 2 m (30 ft).
The target must be as speclfled in
§127.611(bX(6); -

(2} Percussion test. (1) The specimen
must be placed on a sheet of lead that
is supported by a smooth solid surface,
and be struck by the .flat face of a
steel billet so as to produce an impact
equivalent to that resulting from a
free fall of 1.4 kg (3.1 Ib) through 1 m
(3.3 £t);

(ii) The flat face of the billet must
beé 25 mm (1 inch) in diameter with
the edges rounded off to a radius of: 3
mm=+0.3 mm (.12 inch +.012 inch};

{ii{) The lead must be of a hardness
within 3.5 to 4.5 on the Vickers scale,
and not more than 25 mm (1 inch)
thick, and must cover an area greater
than that covered by the specimen;

(iv) A fresh surface of lead must be
used for each impact; and .

(v) The billet must- strike. the speci-
men in 8 manner that causes maxi-
mum damage,

(3) Bending lest, (i) Th1s test applies
only to long, slender sources with a
minimum length of 10 cm (4.0 inches)
and a length to minimum width ratio
of not less thin 10;
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(i) The specimien must be sécurely
clamped in a horizontal pesition so
that one half of its length protrudes
from the face of the clamp;

(fil) The position of the specimen
must be such that it will suffer maxi-
mum damage when its free:end is
struck by the flat face of a. steel billet;

(iv) The biilet must strike, the speci-
men in a manner that prodﬁces ‘an
impact equiva.lent. to that rgsultmg
from a free vertical fall of 1.4 kg (3.1
lb) through 1 m (3.3 ft);

" (v) The flat face of the bll].Bt must
be 25 mm (1 inch) in diameter with
the edges rounded off to a radifus of 3
mm =+ 0.3 mm (.12 +.0,12 inch).

(4) Heal {est. The specimen must be
heated in air to a temperature of
800°C (1472°F), held at that tempera-
ture for a period of 10 minutes. and

-then allowed £o cool. Loy
" (0) Leaching assessment methods. (1)

For indispersible solid material=-

(i) The specimen- must be immersed
for seven days in ‘water at ambient
temperature., The water must have a

. PH of 6-8 and a maximum econductiv-

ity of 10 micromho/cm a.t 20°C* (68°F);
(ii) The water and speeimén must
then be heated to a temperdfure of
50°C x b° (122°F + 9°) and:maintainead
at this temperature for four daiys;
(ifi) The. activity. of the wafetr must

-then be determined and ma.y not

exceed 0.05 pCi;
(iv) The specimen must tl;xen be

stored for at least seven days in still

alr with humidity not less than 90 per-
cent at 30°C (86°F);

(v) The specimen must then be im-
mersed in water with the same pH and
maximum conductivity speeifications
as in paragraph (e)(1)(1) of this.Sec-
tion. The water,and specimen must be
heated to 50°C £ 5° (122°F =+ 9°) and
maintained at that temperature for
four hours; .

(vi) The actlvity of the water must
then be determined and may not
exceed 0.05 puCL (2) For encapsulated
material—.

(1) The specimen must be immersed
in water at ambient temperature. The
water must have a pH of 6-8 and a

maximum conductivity of 10 mi-

cromho/cm. The water and specimen
must be heated to a temperature of
50°C & 5° {122°F + 9°) and maintained
at this temperature for four hours;

(il) The activity of the water must
then. be determined and -may not

~exceed 0.05 pCi

(iii) The specimen must then be
stored for at least seven days in still
air a temperature not less than 30°C
86°m;

(iv)Step (i) must be repeated; and

(v) The activity of the water must be
determined and may not exceed 0.05
rCi.

’

- The request must be in duplicate and

" ble for administering the requirements

mitted in writing to the address set

Subpart H—Additional Requirements for the
Transporiation of Radioactive Materials.

§127.701 Requirements- for U.S. Nuclear
Regulatory  Commission  approved
packages. - ’

In addition o the applicable require-
ments of the U.8. Nuclear Regulatory
Commission (USNRC) approval and of
this subchapter, any shipper of a pack-
age containing radioactive materials
that has been approved by the
USNRC in accordance with 10 CFR 71
must also comply with the following
requirements:

(a) The shipper must be registered
4s a party to the approval, and the
shipment must be made in compliance
with the terms of the approval: Co

(b) The outside of each package .
must be durably and legibly marked .
with the package identification mark-
ing indicated in the USNRC approval;

{c) Each shipping paper related to
the shipment of the package must
bear the pdckage identification mark-
ing indicated in the USNRC approval:

(Q) Before the first export shipment
of- the package, the shipper must
submit a copy of the U.S. Competent
Authority Certificate applying to that
package design to the national compe-
tent authority of each country into or,
through which the. package will be
transported, unless a copy has already -
been furnished; o

(e} The designated compet.ent. all-§
thority in the United States responsi-

of Section VIII of the IAEA “Regula-
tions for the Safe Transport of Radio-
active Materials, Safety Series No. 6,
1973 edition,” is—Office of Hazardous
Materials Regulation, U.S. Depart-
ment of Transportation, Washington,
D.C, 20590..

(f) Bach request for a U.S. Compe-
tent Authority certificate as required
by the IAEA regulations must be sub-

forth in paragraph (e) of this section.

contain all the information required
by Section VIII of the IABA regula-
tions. Bach request will be considered
in the order in which it is received, To
allow sufficient consideration by the
U.S. Competent Authority, requests
should be submitied at least 45 days
betfore the requested effective date;

{g) BEach Fissile Class II package
must be marked with the assigned
transport index unless radiation levels
require a higher transport index. Each
vehicle limitation indicated in the
USNRC approval applies if the ship-
ment is Fissile Class II1; and

(h) For a Fissile Class IIT shipment,
the . statement prescribed in
§ 172.203(d) of this subchapter must be
included on the shipping papers,




§127.708 Requirements for Fforeign-made
packages. ' ’ ;

(2) In addition to. the applicable re-
quirements of Parts 100-189 of this
subechapter, each shipper of & foreign
made package containing, radioactive
materials, for which a foreign compe-
tent authority certificate;is required
must also ‘comply with the following
requirements: CE BN

(1) Prior to the first shipment of =
package of radioactive materials into
the U.8., the shipper must—!

(i) Have the foreign competent au-
thority eertificate revalidated by the
U.8. Competent Authority,unless this
has been done previously: The u.s.
Competent Authority is the Office of
Hazardous Materials Regulation, . U.S.
Department of Transportation, Wash-
ington, D.C. 20590. o

A copy of the foreign competent aun-

.thority certificate (in Englishy must be .

submitted with the requestifor revali-.
dation, To allow suificient: considera-
tion by OHMR, requestsishould be
submitted at least 45 days before the
requested effective date; . |

4i) Register his identity in writing to
the U.8. Competent Authprity as a

shipper of the package covered by the -

foreirn competent authority certifi-
cate and its revalidation; and: .
(ifi) Supply to the carrier: upon re-
- quest, the applicable competent au-
thority certificates. However, the com-
betent authority certificates ' are not
required to accompany the, packages
to which they apply; g
(2) The outside of eath package
must be durably and legibly marked
with the same competent authority
identification marking indicated on
the competent authority certificate or
revalidation; L

-§127.706 Quality control for

" materials packagings.

(a) Prior to the first shipment of any
radioactive materials ‘packaging, the
shipper must determine, that—- o

(1) The packaging meets the guality
of design and construction require-
ments as specified in this subchapter;
and

(2) The effectiveness of the shield-
ing, containment, and, when required,
the heat transfer characteristics of the
backage, are within the limits speci-
fied for the package design.

§127.707 Quality control requirements
prior to each shipmeni of radioactive
materials,

Before each shipment of any radio-
aective materials packaging the shipper
must ensure, that— -

(a) The packaging is proper for the
contents to be ghipped;

radionctive

(b) The packaging is in' unimpaired .

physical condition, except for superfi-
clal marks; : :

“PROPOSED "RULES

-{c) Bach closure device of the pacik-
age, including any required gasket, is-
broperly installed, secured, and free of
defects; s Co

{d} For a fissile material, each mod-
erator and neutron absorber, if re-.

quired, Is present and in proper condi-:
\ section do not apply in those cases

tion; .
(e}.Each special instruction for Iiil--
ing, closing, and preparing the packag--
ing for shipmerit has been followed; s
(f) Each . closure, valve, 'or other .
opening of the containment’ system
through which the radioactive content
might escape is properly closed and
sealed; . .
{g) Bach packaging containing liquid -
in excess of an A, quantity and des-

tinéd for air shipment is tested to
show-that it will not leak under an am-i4i

blent atmospheric pressure of .not-
more than 0.25 atmosphere, absolute:
{0.25 kg/em?® or 3.6 psia). The test®
must be corrducted on the entire con- .
tainment system, or any receptacle or -

vessel within the containment system, -
- to determine compliance with this re- .

quirement; .

(h} internal pressure of the coﬂtain-
ment systém will not exceed the .+

1875

dence based on calculative methods
used to show that the material is able
“to pass the tests; or other evidence
that the special form radioactive ma-
terlf;l complies with § 127.619 of this
part. - .

(¢} Paragraphs (2) and (b) of this

_where_ A, equals A,

"§ 127.713  Approval for export shipnients.
(2) Each export shipment of a pack-

7 aging for which an YAEA certificate of

competent authority has been issued

or revalidated in accordance with. -

§§127.701 or §127.703 of this sub-
chapter, must have multilateral ap-
proval, if the shipment includes—
(1) A vented Type B (M) packaging;
={2) A Type B (M) packaging contain-
¢ ing radicactive materials with an activ-
ity ereater than 3x10°A; or 3x 1034,
as appropriate, or 3x10'Ci, whichever
i is less:
(3) A Fissile Class III package; or
(4) Transportation by special ar-
: rangements,
(b) Bach application for shipment
approval must contain—
(1) The period of time for which the

design pressure during transportation; -« abproval is sought;

and 3
(1) External radiation and contain-:

ment levels are within the allowable -

limits specified in this subchapter,

§ 127.709 [Reéerved]

§127.711 . Approval of special form radio-
active material, :

k4

(a) Except &g provided in paragraph
(c) of this section, each shipper of spe-
cial form radioactive materlal ‘must
maintain on file for at least one year
after the latest shipment, and provide
to MTEB on request, a complete docu-
mentation of tests,or a safety analysis
demonstrating that the special form
material meets the requirements of

¥

- §1217.619 of this part.

(b) Except as provided in paragraph
{¢) of this section, prior to the first
export shipment of a special form ra-
dioactive material from the United
States, each shipper must obtain a-
U.S. Competent Authority certificate
for the specific material. Each petition
must be submitted in accordance with
§127.701¢e) and (f), and must include
the following additional information:

(1) A detailed description of the ma-
terial or if a capsule, a detailed de-
scription of the contents. Particular
reference must be made to both physi-
czal and chemical states; ’

(2) If & capsule is to be used, a de-
tailed statement of its design and di-
mensions, including complete engi-
neering drawings and schedules of ma-
terial, and methods of construction:
and : .

(3) A statement of the tests that
have been made and their results: evi-

& effect,

i, (2) A deseription of the contents, the
expected modes of transportation, the
=typeof vehicle to be used, and the pro-
.posed route; and

(3) How the special precautions and
v8pécial administrative and operational
.controls referred to in the package
esign certificates dre to be put inte

(¢} The packaging and shipment ap-
provals may be combined into a single
approval issuéd in accordance with
§127.701 or § 127.703.

'(d) Approval by competent authori-
ties is not required for packagings de-
slened for materials covered by Sub-
part C nor for Type A packagings de-
signed for non-fissle radioactive mate-
rials.

8127.715 Notification to competent au- )
thorities for export shipments,

(a) Béfore the first export shipment
of any packaging with contents ex-
ceeding A; and A,, the shipper must
ensure that copies of each applicable
competent authority certificate issued
in accordance with § 127.701 or 127.703
have been submitted to the competent
authority of each country through or
into which it is to be transported, The
shipper is not required to await an ac.
knowledgment from the competent au-
thority prior to shipping the radiosc-
tive materials, nor is the competent
authority required to acknowledge re-
ceipt of the certificate, |

(b) For each of the shipments de-
scribed in this paragraph, the shipper
must notify the competent authority
of each country through or into which
the shipment is te be transporteq.
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'This. notiﬂcatmn musk Be received by
each’ competent authority at least 15
days before the shipment starts: .

(1) Type B (O packag’ings contain-
ing radioactive materials with an activ-
ity greater than 3x10%A, or 3% 10%4,,

as appropriate, or 3x10%Ci, whichever .

is less; -
{2) Type B(M) packagings;

(3) Fissile Class ILI packagings under
. Section VIII::or}-

(4) Traﬁsportatlon by special ar-

. rangements, : ri

(c) The shxpper notlfica.t.ion must m-

_clude— .
(1) Sufficient mformatlon to enable-

the packaging td be identifjed, inciud-
ing all’ applicable éertificate numbers
and identification marks; and

{2) Information .as to ‘the date of
- shipmenit, the expected date of arriva.l

and the proposed.routing. .
(d) The shipper&is not required to
send a separate’notification if the re-

quired mforma. on: has been included

‘proval.

in t,he-.applica.tion for shipment ap-

PART 171—GENERAL INFORMATION,
REGULATIONS, AND DEFINITIONS

§ 171 8 [Amended]

3. In §1718 under “Full Load”
§173.389 would be changed to read
“§1217.3 of this subchapt.er” and under
“Radioactive  Materia. ‘reference

' §173.389 would be changed tO “§127.3

of this subchapt.er "

VPART ‘T72—HAZARDOUS MATERIALS TABLE

AND HAZARDOUS MATERIALS - CDMMUNI-
CATIONS REGULATIONS "

" 4.In §172.101 the entry for “plutoni-
um nitrate solution’ would be deleted;

- the following - entries in ‘the table

would be revised as follows. e
§172.101 Hazardous Materials Tnble.

» .o * PR .
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§172.203 [Amended]

5. In §172.203(AX1){) reference
§173.390 would be changed to read
“§127.305 of this subchapter”: refer-
ence to §173.396 in paragraph
(dXIXviXA) would be changed to read
“§127.503(a)1) of ‘this subchapter”;
reference to §173.393a in. paragraph
(d)(1Xvii) would be chahgzed to read
“§127.701 of this subchapter”;. refer-
ence to §173:393(a)X3).in paragraph
(AX1)(viii) would be changed to read
“§ 127.703 of this subchapter ’

§172,204 [Amended]

6, In §172.204 pa.ragraph (eX4)

would be amended by changing the
last sentence to’ read as
follows: * * *“Prior to May 3, 1979,
- this provision does not apply to mate-
rials meeting: the requirements of
- §§127.208, 127.205 or 127.209 of this
subchapter »o

§172 310 [Amended]
. In §172.310¢aXD) reference to

§§173.389 (i and (k) a.nd 173 398 by~

; . - N e

'to §173. 390 woul&b

BR:V 'POSED .fRUI.ES

and (c). wuuld be: cha.nged to . read
“§ 12783 and- Subpax;t B of Part 127;
refetence fio § 173,393a and 173. 393b in

§172.310(a)3) would be. gchanged to

read ““127.703 of this subehapter,”
8.+ In. §172.400 .paragraph- thX10)
would be revised to read as, follows‘

§172.400 General labeling reqmrements. '
l . - . *t‘ *

(b) E LI 3 E .o \-

-(10) Package of low specmc activity
or low level solid xradioactive material,
when being trzinsported in,@. tra.nsport
vehicle asgigried for the sole tse of the
consignor: under §& 127 111 or I?J 113
of thxs sub ha.p;her, :

(1) the referentfe
hanged to read

18'19

“§127.305 of this subchapter” and in
paragraph {(gX3) the reference to
§ 173.389(1) would be changed to read
“§127.3 of this subchapter”, para-
graphs (bX2) and (d)}3) would be de-
leted as follows:

§172.403- Radioactive material,

* * 3 * *
(b) ' & &
. (2) Deleted
* * . L3 *
(d) LR N
(3) Deleted.
* * * T .

10. In §172.436 paragra.ph (a) the
comma following “label” would be de-,
leted and the label would be cha.nged
to read as follows:

§172436 RADIOACTIVE WHITE—I label.

(a)* v »*
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12438 paragraphi (a) the

o “o0 | commafdllowing “Tibel'”’ would be. de-
: : - leted and: the Tabel would be revised to
" reafagfollowss o
Tooe T §1721438 RADIOACTIVE YELEOW-II .
. label:- - - - o .
SRR ' (a) * » * i
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12.-In §172.440 paragraph (a) the
label would be changed to read as fol-.
lows: R R .
§172.490 RADIDACTIVE = YELLOW-HI
Jabel ! L .
(a') x® % &

ENTS | .oovvnnneiieenns
L L R T A
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13. In §172.504 baragraph (e)2)
Table 1, footnote 5 folowing the table
Would be revised to read ag follows:;

§172.504 Genera]

ments,
* T » . *
(o) * »'%
(2)* * »
» - *. - -

*Applies to fuli load shipments of low spe-

“eifie activity or low Jevei solid radioactive

maierial when transported pursuant . to
§127.111 or 127.113 of this subehapter,’

- . . L

PART 173—SHIPPERS-—GENERAL REQUNRE-
MENTS FOR SHIPMENTS AND PACKAGINGS

. 8§173.29 [Amended}

14. In §173.29 patagraph (d) the'ref-
erence to §173.397(a) “would - be
changed to read “§ 127.405 of this Sub-

- chapter.”

§173.226 [Deleted] :
15. § 173.226-would be deleted.
8§ 173.389-17%.398 [Deleted) . S
16. §5173.389 through 173.398 watld

be deleted.

=

PART 174—-CARRIAGE BY. RAIL

§174.700 [Amended] :
17. In §174.700 pbaragraph (a) refer-

" ence to §173.389(c) would be changed

0 read “§127.3 of this subchapter’”;
reference to § 173.392  would be
changed to read “§§127.211 " and
127.213 of this subchapter.” In para-
graph (b) the refererice to §173.389()
and §173.389(0) would be changed to
read “§127.3 of thig
erence to §173.392 would be changed
to read “§§ 127,217 and 127.213 of this
subchapter”; reference to §173.393¢)
would be changed to read “§ 127.401 of
this subchapter; and  § 173.396(f)
would be changed to read “§ 127.415 of
this subchapter.” In Daragraph (d) the
reference o § 173.389(a)(3)
§ 173.396(g) would be changed {6 read
“§127.505¢(a)3) of this subchapter”

“and “§127.507 of this subchapter” re-

spectively. Paragraph (&) would be
added {6 read as follows:

§174.700  Special handling réduirements

for radioactive materials,

* * * » *

(g} In the case of a full load of pack-
ages shipped under the provisions of
§127.4C1(b) of this subchapter:;
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(1) The vehicle niust have an enclo-
sure thit during normal transports-

tion conditions brevents the access of

unauthorized person to the interior of -

the cargo area: and

(2) Provisions must be made to
secure the packages so that their posj-
tion within the vehicle remains fixed
during normal transportation condi-
tions,

§174715 [Amended]

18.- In § 174,715 reference to
§173.389(e) in baragraph (a) would be
changed to read “§127.3 of this sub.
chapter.” .

§174.750 [Amended] __
19, In § 174,950 reference to § 173.307

baragraph (a) would be changed to
read “127.405 of this Subehapter.”

PART 175 CARRIAGE BY AIRCRAFT

20. In §176.10 paragraph (a)s)
would be revised to read as follows:

§175.10 Exceptions.
{a)* * . ' .
(6) Prior to May' 3, 1979, radioactive
materials which meet the require-.
pf §127.203. 127,205 or 127.209
of this subchapter. S

- * - % *

§175.700 [Amended]

21. In § 175.700 reference to § 173.397
in paragraph (c) would be changed to
read “‘§ 127.405™; baragraph (d) would
be added toread as follows:

§175.700 Special requirements for radio-

active materials, -

L] - * T - x g

(d) Type B(M) packages may not be

offered, acecepted, nor transported on
bassenger-carrying aircraft.

§175.703 [Amended]

22.In § 175.703(b)2xiv) reference to
§173.398(bX(3)(v) would be changed to
of this sub-
chapter”; in baragrabh (c) reference to
§173.389¢ax3) would be changed to
read “§ 127.505¢a)(3) of this sub-
chapter.” (B 2Xiii)}R)
paragraphs
(d) and (e) would be added to read ag
follows: : . :

§175.708 Other special requirements for
the acceptance and carriage of pack-
ages containing radicactive materials,

L] * * * *

(b) * k % .
(2)* » =+

(1lif) * *.* )

(B) Except for figsile radioactive ma-

terials, direct measurement of the

- maximum radiation level in millire.
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per hour at 1 meter (3.3, 1t) from tg
external surface of the overpack.

* * E ] L] *

(d) No person may offer or acceg
for transportatio:

» OT transport b
air:

(1) Any Type B(U) or Type BM
backage with an accegsible surfacy
temperature in excess of 50° ¢,

(2) Continuousty vented Type B
backages, packages which require ex.

(3) Liquid
materials.

(@) Full 1oad shipments of packages
having a surface radiation level- jn

arrangement
ment.

PART 176—CARRIAGE BY VESSEL

23,'§ 176.700 would be revised to read
as follows: . .

. Sk E
§'I76.‘Ié0 General stowage requirements,

"(2) Radioactive materials must pet
be stowed in the same hold with maj]
bags, © : '

(b)-:A backage of radioactive materi.
may not be overstowed with any ethe
cargo. If the package is stowed under
deck, the hold

pPerson in . charge
of the necessary
tions, .

of the vessel g copy
¢perational instrug-

(d) A person may not remain unnee.

essarily in a hold or compartment or
in the immediate vicinity of any pack-
age on deck containing radioactive ma-
terials, .

24, §176.704 would be addeq to read
as follows: '

§176.704 Requirements
port indices,

(a) The sum of the transport indices
of all packages or freight containers of
radicactive materials on board a vessel
may not exceed 200,

(b) The sum of Lra.ns::_»ort indices for

relating to trans-

)

als which is g significant heat source q
r




group of packages must be Separated

by a distance of at least 6 meters. (20
feet) at all times, '

(@ The humber of freight contalner

with packages of radicactive materials
contained therein must be limited so
that the total sum of the transport in-
dices for the containers in any held or
defined deck area does not exceed 200,
provided: . . :

(1) The sum of transport indices for
any individual freight containefr, or
group of freigtit containers, does not
exceed 50. ) ’ -

(2) Farh freight conthiner or group

of freight contairers is handled and
stowed in such a manzier that groups
are separated from each other by a
distance of at least 6 meters (2D feet).

(d) The limitations specified in para-
graphs (a), {b); and {¢) of thi§ section
do not apply ‘to consipriments of either
low specifie activity materials or low-
level solid radioactive materials
marked on the labels as “RADIOAG-
TIVE LSA” or "RADIOACTIVE LLS"
respectively, provided . thai . Fissile

Class II of Fissile Class III radioactive:

materials are not included in the ship-
ment, - . ;

{e} For full loads, the limitations
specified in paragraphs (b), and (¢) of
this section do not apply if:

(1) For packages not in freight con~

- tainers, the sum of the transport indi--

ces of Fissile Class II packages does
not exceed 50 in each hold;

e

PROPOSED- RULES

(2) Por packapges in freight contain-
ers, the radiation level does not exceed
200 mrem/h at any point pn the sup-
face -and 10 mrem/h at 2. meters (8
fegt) Trom the vutside surface of the
freight contaimer and the sum of the
transport indices of Fissile Class IT
packages does not exceed 50 in each

‘frelght container and 200 in each hold"

ordefihed deck grea; and
(3> Bach group :of Pissile Class II
packages is separated by a distance of

_at least 6 meters (20 feet) at all times,

(I3 .The limitations specified in pars-
graphs ta) through (e) of this section
do not apply when the entire vessel is
reserved or chartered for the exclusive

use of & singie shipper under full Joad .

conditions if the number of ¥issile

Class:I1 and Fissite Class I packages

of radioactive materials aboard the
vessel doesnot exceed the amount au-
thorized in Part 129 of this sub-
chapter, The. entire shipment oper-
ation’ must. be approved by the QOffice
of , Hazardous Matenials Regulation
(OHNR) in.adyance.

25. § 196,508 would be ndded to read

as follows:

§,.1.76#98 ' Segreg'aﬁonwlistance table.

- . {a) Pable VI applies to the stowaze

of patkages of redivactive materials on
‘boarda vessel with repard to transport
index, numbers which are shown on
the lgbels of individual packages. Ra-

-7
5o

: ‘ -
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dloactive Category ¥ or HI-¥ellow la-
beled packages may not be stowed any
closer to living accommodations, regu-
larly - ocoupled working spaces and
spaces- that may be continually occu-
pled by any person (exeept those
spaces extlusively peserved for couri-
ers specifically authorized to accomps-
ny such packages), or to undeveloped
filln than the distance specified in
Table VI, Where only one consign-
ment of a radivactive substance is to
be loaded onm board a vessel as full
load, the appropriate segregation dis-
tance may be established by demon-
strating that the direct measurement
of the-radiation level at regularly oc-
cupied working spbaces and living quar-
ters iIs less than 0.9 wmillirem per

- » hoyr. More than one consignment may

be leaded onboard a vessel with the
appropriate segregation distance es-
tablished by demonstrating that direct
measurement of thé rediation level at
regularly otcufied working spaces and
living guarters is léss than 045 mil-
lirem per hour,’ provided that the
vessel has been chartered for the ex-
clusive use of a4 competent person spe-
cialized in the carriage of radioactive
substanees. 'Stowage arrangements
shall be predeterinined for the entire
voyage, including any radioactive sub-
stances to be loaded at ports of call en-
route, The radiation level shall be
mensured by a fesponsible person
skilled in the use 0f monitoring instru-
ments, -




i TSR ST
1884 - . PROPOSED RULES
: [4910-60-c] - . ‘ -
S * MiRimum. Diswonce ; f p .
5 Sumol | etwen o Liing . MINIMUM DISTANCE 1N METRES FROM UNDLYELOPED FILM AND PLATES
: - il Ace dation or - : e
o Indices of nor - :
; the Pockoges | Reputarly Occumrd [ 10y | 2day | aday | 10.4ay 20 day 30 doy 40 day 50 dlay
i ‘ i S Warking Space | voyaqe | voyase -| voynge | voyage voyage voyage voyage voyage
A Cargo . SN
1 S | Thickness - gt
| o n Metres . . M ’ ¢ 1 . .
| b {Unit Density)| . rou M A AR EI T ES E LTIRREAEC MR EIEYE R IR EYTS N IR P I 0 P R Y
R . 05 2 X- | 2pxixl-afxxt af x[x! 6] 2{x} 2] 2f x{ s0] 3 x| 1] 3| % | 12| 3] %
| . 1 2 X opapxgxiAalxix|-s] x| oef 20x| 11] a3 x| 13| a|l x| 1| a{ % | 17] 2l %
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A i 10 6 2 oy 8p2xjtealxtisl aixl-24) slx) sal s| x| 22{+0| 3] 28|12| 3| 52| 13| 3
b 20 B 2 fn) 3(xs) aix;22f six] 34l 8|x| 48[12] 3] sal1af 4| es{16] 2| 76| 18[ &
G 3o 10 .1 3 Iaaf alx|tor sixtoal 7)x{.4a2] 1013 63[1a| a] 2] 17| o] 83|20f 5| exto2] &
1 | 50 3 3 | 17) aixi22| eix|3al &)xl saf 1313) 26| 18] 5| 02f 23| e[no|2s| 7 |120l25( 7
w 100 1B 3 28|.61x)34) Bixi4sf1213] 76} 18|6[110[ 25| 6|130| 32| o{is0|36] 8 170f 40|10
| " 160 22 € |30) 7ixja2{10¢3]69)1al4| 93 22|16/130|31] &) 160| 32} 10{185 45 |13 [ " | 50} 12
1 200 - % & ]33] sIx|(a8112|3)65|16)41110] 26{7| 150} 36{ 9185[43[ 11| « (61|43 « |s8}14
| y P
! ‘ 300 3z 8 la2j10tafsa 474l s3] 0ls{130[ 3218f vas{ 4| 11] « [s5{13] « |ez|154 « |70]17
| 40 (- 36 9 J4B[12]3]cef16]a) o5 236 ]150| 369( « |s0f13]-» | €3] 15} « |73[18] + [81i20

i NOTE: (1} X —.indicates that thickness of screening cargo Is sufficient without any additional segregation distance. -

i 12). By using 2 metres of intorvening unit dengity eargo for persans, and 3 meires for fitm and plates, no distance shielding is necessary
P ’ o for eny length of voyage specified. - -
o . . {3) 'Using ¥'steel buikiiead or steel dock = multiply segregation distanee by 0.8.
: ' : Using 2 steel butkhsads or steel decks — multiply storeganion distance by 0.64,
i 1 i (4} "Cargo of unity density™ means cargo stoWwed a1 a-densiiy of 1 won {métric) per m3; where the density:is fess than this the depth
|" o . of cargo speciiicd must be ingreased in proporiion, : B
| R {5) “Minimum distance®” means the least in afiy direction whether vertical or horizontal from the ouser surface of the nearest packaps.

| L. - 6} The total consignment on tioard et any tige must not exceed trsnsport indices totalling 200 except il cartied under the provisions
, : of paragraph 5.1.8. The figures below theidouble line of whe talse should be used in such a contingency,

i . * Not o be casried Unless screening by Gther cargo-and. bulkhesds can be arranged in sccordance with the other columns.
I ' ) . . ’ ot ’
: . Minimum [nsiance IhA T J . 2
! ! T?:':?pt::“ in Feat from Living ; MSNIMUM DISTANCE INll- EET FROM UNDEVELOPED FILM AND PLATE:S
indices of | &ecommodtion or - - - y "
t } the Packagos |irgularty Occupiea | 1 day 2 day 4 day 10 day 20 day 30 day 40 duy £0 day
; T Working Sgace voyaye voyzqe voyage voyuge voyaye voyage - vovage voyage
i Carpo .
‘! . Thickness -
i in Fom1
! ! {Unit Densitylf  Nil 3 Nitl 31sjNe 3|6 | Naf3fe{na| 3 fe|nit] 3aleinil 2 6Nt} 3|6
El 05 - 5 X GIX|IX BIXEX{ 19X |x]| 7] alx]| 28] &l x| a0 7 Xx{ 35| 8lx
. 1 . 6 X BIX[X| 1xIx{16] 4{x] 25] 6] x| as} slx 421 W[ x| 50| 12! x
| ¥ 2 ] X M XIX] 6} &+ Xj 22| 5!x]| a8 X§ 50 12| Xy 81] 141 xX| 70} 17 x
o 3 10 x WMIx xt 191 51X} 221 6) x| 42| 10| x| 61| 14 X| 73] w8l X | 86 20 X
6|t 5 13 x 171 4ix| 25] 6{ X 35| 8; x| 65} 13| x| 78] 19 X | 96l 23 X Inol 26| X
30 19 4 251 6[x] 35| B X[ 50]12) x| 78] 19| x |110] 28 X |1351 33f B8|155] 37] @
: 20 26 6 . 135 8|xi s0]12| X ]| 69]17; x 110 28] x {155! 37 91180| 4l {220| 53|12
1 30 32 B 43 110{X; 61114 | X | &5]20! x j135 321 B|120{ 45]|11)225| 56|13f270| 85116
{ ! 50 az 10 55 | 121x] 731191 X |110l25| x [175] 42}10]{245 53| 14(300) 73]117|250| B8a{2n iz00
! 1w0on 59 14 7B 118IX[110136 | X 1155]371 -91245{ 59|14 {3s0| &2 261430 1053124 I515(118323 15501130+ 32
150 72 17 96 { 23|X]135(32f B|190]46 {11 [300| 72|17 {4251100] 21 525:125]30|600}145 |26 6
1 200 B4 20 1101 268 %155 137 | ©]220|53 113 {350 B4 |20]400!t15] 28 |60 140|351 « [165{40
4 i 300 105 24 1351232 )€{190146 | 19|270|64 |15 {425 1105 ] 25 {6001 145] 95| « 130§421 » |205]40
P 400 120 23 160 37| 9[220]53 | 13|310975 18 {500 (12012381 = }165/4D] » 20G0149| « (235|57
| | ) NOTE: (1} X~ indicates that thitknoss of screening €80 is sufficient without any addiionat segregation distance, - '

! (21 By using B feet of intervening unit density cargo for peosons end 10 feet for film and plates, no distance shielding is necessary for

i i any length of voyage spocified, :

[ {3} Using 1 steel bulkhead or steel deck — multiply segregat.on distance by 0.8,

b L Lhing 2 s1ect bulkheads or steel decks — multiply seqrcgation dittance by 0.64,

| ! €} “Cargo of ynit density” means corao stowed 81.0 density oi | ton tiongl per 36 cubie feet; where 1he density is less than 1his the
depth of €190 specified must be increased in proportion, :

i {5) *Minimum distanée’ means the least in anv diruction whether vertical or horizonta? from the outer surfsce of 1he nearcst package,

’ - {6} The total consisnment on board 8t any time must not ex . ecd transport indices 1ota/ling 203 exeept il carcied under the proviions of

paregraph 5,18, The figures bulow the double ke of tne table should be used in such a rontingency.

* Notio bs carriod unless sereening by orhef cargo and bulkhesds can Se arranged In accordance with the other columns, -

FEDERAL REGISTER, VOL. 44, NO. 5—~MONDAY, JANUARY 8, 1979




28. § 176. 710 WOuld be revised to réad
‘ as follows:

§ 176.710 Care following leakage or sifting
of radioactive mater:als:

(a) In case of ﬁre, collision, or break-
age involvirie any shipment of radioac-
tive materials other than materials of
low specific activity, the radioactive

"matrials must be segregated from un- .

necessary -contact with personnel. In
case of obvigus leakage, or if the inside
container appears to be damaged, the
stowage area (hdld, compartment, or
deck area):containing this cargo must

be isclatedias much as possible to pre-

vent radloa.ctive ‘material from enter-
ing any person’s. body through con-
tact, inhalation,” or ingestion. No
person may ‘handle the material or
remain -in‘ythe vicinity unless super-
‘vised by a. qua.lif1ed person.

¢(b) A'hold or compartment In which
leakage: of. radioactive materials has
occurred- may not be used for other
cargo until; it is decontaminated in ac-
cordance ‘with the requiremenis of
§ 176.715.

(c) For reporting requirements, see
§171.15 of t.h!s subchapter.

PAII'I' Iﬂ—:CARRIAGE BY PUBLIC HIGHWAY
§177.842 -[Amended]

PROPOSED RULES

27. In §177:842 paragraph (a) refer-
ence to §173.389(1) would bé changed

to read  “§127.3” and references
§173.393(j), -173.396¢f), or 173.392
would -be changed to read
“§8 127.401<b), 127.415, 127.211 or

127.213" respectively; in paragraph (¢)
reference to :§173.381 would be
changed to read “§§127.203, 127.205,
or 127.209"; in paragraph (f) reference
to §173.38%a)3)': and  §173.396(g)
would _be. changed to read
“8 127.505(a)3)y’ and 4§ 127.507" re-
spectively, A new paragraph (g) would
be added to read as follows:

T - .

(g) Por shipments transported as full
load under the’ provisions of
§ 127.401(b) of this s'l,lbchapter, the ve-
hicle must have ah ‘ericlosure that
during normal . transportation condi-
tions prevents access of unauthorized
persons to the mt.ermr of the cargo
area, .

_ »

§177.843 [Amended] -
28, In § 177.843 paragraph (a) would

be revised to read as follows’

§177.843 Comamination (_)f vehicles.

(a) Each motor vehicle used for
transporting radioactive. materials as a
full load must be surveéyed with radi-

1885

ation detection iristruments after each
use, A vehicle may not be returned to
service until the radiation dose rate at
each accessible surface is 0.5 mrem/h
or less and the removable (non-fixed)
radioactive surface -contamination is
not greater than the levels préscribed
in § 127.404(a) of this subchapter.

= - - - '.*..

§ 177.861 [Amended)

29, In § 177.861 paragraph (a) refer-
ence to § 173.397 would be cha.nged to
read “§ 127.405.”

(49 U.S.C, 1803, 1804, 1808, 49 CFR 153(e)
and paragraph (a){é) qi App A to Part 102),

Note.—~The Materials Tramsportation
Bureau has determined that this notice will
not. result in a malor economic impact under
the ferms of Executive Order 22044 and
DOT implementing procedures 43 - FR
9583). A regulatory evaluation is available in
the public docket,

Issued in Washington, D.C., on De-
cember 21, 1978,

Aran I RonEn'rs.
Associgle Director for Hazard-
ous Malerials Regulation, Ma-
terials Transportation Bureau.

[FR Doc. 79-354 Filed 1-5-79; 8:46 am]
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