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C ORPORATIORN
In Reply Refer to; NLS:REK~707 f;,ﬂi : ass::éyigfc»:iﬁnuz
. . . NEW HAVEN, CONN, 08308
777-5361
May 20, 1966
Mr, Donald A. Nussbaumer, Chief - ' : qu
Source and Special Nuclear Materials Branch

- Washington, D. C. 20545 -

Division of Materials Licensing
U. S. Atomic Energy Commission

SUBJECT: Shipping Containers

Reference: (1) SmM-33, Scction 700
(2) swm-368, Section 8
(3) SNM~777, Section 700

_Dear Mr. Nussbaumer:

The comments and suggested changes recommended in your letter DML:RLLj;
70-36, SKM-33, Amendment No. 13; 70-371, SNM-368, Amendment No. 39;

and ‘70-820, SNM-777, Amendment No., 17 dated January 20, 1966 have been
considered and factored into the attached revised pages describing
shipping containers for references (1), (2), and (3). These revised"
pages contain changes in the descriptive format, primarily in the
narrative description of the containers, plus some up-to-date sketches -
of certain containers. ‘Included are pages describing the General Purpose

‘Shipping Container (E. E. 2208) which was approved by DML:RLL; 70-36, SNM-33,

Amendment No. 14 70-371 SNM-368 Amendment No. 44, and 70~-820, SNH~777,

Amendrnient No. 18 dated February 18, 1966.

- The B.E.,1351, 1452, 1483 and 2208 have been drop tested. .The B.E. 1886

and 2172 have had engineering evaluations, No structural evaluation is -
required of the B.E. BA-93 since it is used only for very dilute solutions,
This structural evaluation information has been submitted to DML as support~
ing information for previous review of these containers. Therefore, these
containers meet, or are exempted from, the requirements of the proposed
revision to Part 71, and should not require re-evaluation upon its -adoption.
Other currently approved containers, which are not described in this sub-
mission, are presently being re-evaluated by UNC. Upon completion of our
review, additional shipping containers: which meet the revised Part 71 will
be submitted for approval. Also, updated shipping procedures are .und -
preparation. - . : )




* NLS:REK-707
Page two

1t should be noted that the revised pages contain no- reference to the
use of non~comningling certificates. This was done to make the pages
reflect the new conditions of porposed, revised Part 71. Until formal

adoption of the proposed, revised Part 71, non-commingling certification
will be used as currently approved.

. AJ
Attached are 18 sets of the revised pages for inclusion in the referenced
licenses. UNC respectfully requests that DML approve these containers
and their use, This approval should supersede all previous amendments
and submissions covering these containers.

Very truly yours,

o pf( !
L&Dl 7"& W
DFC/tc D. F. Cronin
Director of Licensing
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SNM-368: Section 8 . .
.SNM~777: Scction 700 - . " :] . SUPERSEDES Nov. 24, 19065

2,

3.

7.

Container Number or Identificafion

"B: E. 1351

Description of Container

(1) Inner container: 5 inch high x 6 inch I.D. Schedule 40 pipe with 1/4
inch welded steel plate bottom (approximately 2.4 liters).

(2) 1Inner Container Closure: 8 3/4-inch dia, x 1/4-inch steel plate top
fastened to inner container by four equally spaced 3/8-inch bolts,

(3) 1Inner Container Supports: Upper and lower metal "stools" constructeu‘
: of 1 inch x 1 inch x 1/8=inch steel. .

). Outer Container: 15 gallon drum = specification 6A, 6B, 6C, 6J, 17C or
17 H.

‘¥ (5) - Outer Container Closure: 16 ‘gage steel head with bolt-locking ring

clamp utilizing not-less than 3/8-inch steel bolt or lock nut, or
equivalent device, with a tamper-proof seal.

(6) Fon-Stacking Davice:; Nome .
Description of Material to be Packaged in Contaircr

(1) Dry uranium metal, alloys, compounds nnd uranium bearing solutions,
(2) - Enrichments up to and including fully enriched,

Amount of Material per Container

(1) Not to excecd 5.7 kgs U-235 as dry metal, alioys, or compounds,
(2) Not to exceed 350 gms U-235 as solutions.

Muclear Safety Control
(1) Mass and geomatry.
Number of Containers per Shigment

¢ Fissile Class I: None :

(2) vFissile Class II: Mot to exceed 9 (4.4 transport units per container)

(3) Trissile Class III: Not to exceed 19 total (may be miyed with B.E. 1452,
1483, and/or 2208 Containers).

Spacial Rcstrictions ‘. - -

' . L4

(1) Drums will not be stacked.

(2) When shlpping solutions, sufficient absorbent material will be added
to inner container to absorb 100% of the solution,-

-(3) Containers will be marked in accordance with 49 CFR'73 and 78 (Icc

Regulations) and 10 CFR 71 (AEC Regulations)
Design Requirements®

(¢)) Structural Determination; Drop tested,

.(2) Weight Limitations- Not to exceed 75 1bs max. gross weight for

container and contents.
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B. E. 1551 (continued)

9, Shipping Criteria

(1) Fissile Class I: - Nome .
(2) TFissile Class II: Must meet "40 unit rule.," .
(3) Fissile Class III: Exclusive use of vehicle or courier,

-
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7.

8.

9.

Container Number or Identification
B. E. 1452

Description of Container

(1) 1Inner Container: 5 inch I.D. Schedule 40 Pipe not to exceed 30 inches
in length,

(2) 1Inner Container Closure: Standard threaded pipe caps with at least
-5 threads engaged.

(3), Inner Container Supports:. 4 to 8 spokes constructed of 3/16=inch x -.
i 2 inch x 2 inch angle iron attached to upper and lower portion of
! inner container,

(4) Outer Container: 55 gallou drum - -Specification 6A, 6B, 6Cc, 6J, 17C,
' or 1l7H. :

(5) Outer Container Closure: 16.gage steel head with bolt locking ring

clamp utilizing not less than 3/8~inch steel bolt or lock nut, or
equivalent device, with a tamper-proof sezl,

(6) Non=-Stacking Device: None .
Description of Material to be Packaged'in Container

(1) Dry uranium metal, alloys, and compcunds.
(2) Enrichments up to and including fully enriched,

Amount of Material per Container

(1) Not to exceed 10 kgs U-235.
Nuclear Safety Control '

(1) Mass and geometry.
Number of Containers per Shipment

(1) TFissile Class I: None
(2) Fissile Class II: Not to exceed 9 (4. 4 transport units per container)

(3) Fissile Class III: Not to exceed 19 total (May be mixed with B.E. 1351,
1483, and/or 2208 Containers).

Special Restrictions

(1) Drums will not be stacked.

(2) When shipping uranium-bearing salts which are soluble in water or will
thermally decompose during the standard one hour fire test, each
container will be limited to, 350 grams U-235. .

3 Containers will be marked in accordance with 49 CFR 73 and 78 (1CC
Regulations) and. 10 CFR 71 (AEC Regulations).

Design Requirements

(1) -Structural Determination: Design evaluation.
(2) Weight Limitations: Not to exceed 120 1lbs., in inner container.

Shipping Criteria

(1) Fissile Class I: None '
(2) Fissile Class II: Must meet "40 unit rule,"

(3) Fissile Class III: Exclusive use of vehiclecna courier.-
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1.  Container Number or Tdentification )

B.E. 1483

2. Description of Container

(1) Inner Container: 5 1/4~inch I.D. x 36 inch long 0.325 inch thick
seamless steel.pipe with 10 inch dia., x 1/4~inch stecel plate welded to
bottom and 10 inch 0.D.=6 inch I.D. x 1/4-inch steel flange welded to
top.

(2) . Inner Container Closure: 10 inch dia, x 1/4-inch steel plate top

i fastened to iiiner container by "four equally spaced 9/16" bolts. -

(3)' Inner Container Supports: &4 spokes constructed of 1 inch schedule 40,
pipe attached to top and bottom of inner container,

(4) Outer Container: 65 gallon drum-Specification 64,6B,6C,6J,17C or 17H.

(5) Outer Container Closure: 16 gage steel head with bolt~locking ring’
¢lamp utilizing not less than a 3/8-inch steel bolt or lock nut, or
equivalent device, with a tamper-proof seal,

(6) Nonestacking Device: 1/8-inch X 2 1/2-inch metal _strap forming
blunted point.

3. Descriptlon of Material to be Packaged in Container

(1) Dry uranium metal, alloys and compounde.

(2) Enrichments up to and including fully enriched,-

4,  Amount of Material Per Container
(1) Not to exceed 10 kgs uU=-235,
5. Nuclear Safety Control.

(1) Mass and geometry.

-6, Number of Containers pexr Shipment .

(1) Fissile Class I: None s

(2) Fissile Class II: Not to exceed 9 4.4 transport units per container)..

(3) Fissile Class III: Not to exceed 19 total (may be inter-mixed with
B.E. 1351, 1452, and/or 2208 containers)

7. Special Restrictions .

(1) Drums will not be stacked. .

(2) When shipping uranium-bearing salts which are soluble in water or will
thermally decompose during a “standard one hour fire test, each contain-
er will be limited to 350 grams y~235.

(3) Containers will be mafkéd in accordance with 49 CFR 73 and 78 (ICC
Regulations) and 10 CFR 71 (AEC Regulations) '

8. Design Requirements
(1) Structural Determination: Drop tested. ‘
(2) WVeight Limitations: Not to exceed 120 1lbs in inner container.
9. Shipping Criteria

(1) TFissile Class I: None '
(2) Fissile Class IX: Must meet “40 unit rule."
(3) Fissile. Class IIL: Exclusive use.of vehicle or courier.
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1.

2,

3.

8.

9.

Container Number of Identificaﬁion
B. E. 2208 - General Purpose Shipping Container
Description of Container

) Inner Container: 5 inch I.D. Schedule 40 pipe.

(2) Inner Container Closure: Standard threaded pipe caps with at least
5 threads engaged.

(3) Inner Containcr Supports: 4 to 6 spokes constructed of 1 inch schedule
40 pipes welded to pipe caps and 3/16<inch x 3 inch support ring.
(4) Outer Container: 55 gallon drum-Specification 6A,6B,6C,63,17C, or 17H.

(5) ‘oOuter Container Closure: 16 gage steel héad with bolt~-locking ring
clamp utilizing not less than a 3/8-inch steel bolt or lock nut, or
equivalent device, with.a tamper-proof seal., .

.. (6) DNon-stacking ngice: Nome, °

Descrintion of Material to be Packapged in Container

.

(1) Dry uranium metal, alloys and compounds, -
(2) Enrichments up to and including fully enriched,

Amount of Material Per Container’

(1) Not to exceed 10 kgs U~-235.
Nuclear Safety Control

(1) Mass and geometry.
Number of Containers per Shipment

(1) Fissile Class I: None
(2) Fissile Class II: Not to exceed 9 (4.4 transport units per container),
(3) Fissile Class III: Not to exceed 19 total (may be intermixed with

B.E. 1351, 1452, and/or 1483 containers).
Special Restrictions . .

(1) Drums will not be stacked,

(2) VWhen shipping uranium bearlng salts which are soluble or will thermally
decompose during a standard one hour fire test, sach container will be
limited to 350 grams U-235, '

(3) Containers will be marked in accordance with 49 CFR 73 and 78 (ICC
Regulations) and 10 CFR 71 (AEC Regulatlons)

Design Requirements - 0

(1) Structural Determination°. Drop tested. '
(2) Weight Limitations: Not to exceed 132 1bs in fnner ‘container, .

Shipping Criteria

(1) Fissile Class I: None
(2) Fissile Class II: Must meet "40 unit rule,"
(3) Fissile Class III: Exclusive use of vehicle or courier.
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SNM-33 : Section 700 . N ISSUED May 20, 1966
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1, Container Number or Identification
B. E. 1886
.2, Description of Container

(1) Inner Container: 14 inch dia., x 94 inch long cylinder constructed of
16 gage steel with a 14 1/8-inch dia. x 1/8~inch thick steel,seal
welded bottom plate and a 16 1/2-inch dia, x 1/4=-inch steel, seal
welded flange at top. A l/4~inch thick steel cruciform loadirg rack ie
bolted to the inside with two 1/2-inch bolts. -~ -

(2) Inner Container Closure: 16 1/2-inch dia. x 1/4-inch steel plate
'fastened to inner container by eight equally spaced 7/16~inch bolts,

(3) Inner Container Supports: 8 spokes constructed of 2 inch schedule 40
pipes welded to 1/4~inch x 3 inch x 14 inch-steel inner ring and
welded to 1/4<inch x 3 inch x 36 inch steel outer ring=-supports
attached to top, bottom, and middle of inner container and tack welded
‘to outer container, _ U

(4) Outer Container: 36 inch I. D. X 99 inch long extended drum constructed
of 16 gage steel, _

(5) Outer Container Closure: 16 gage steel head with rubber gasket (water
tight) and bolt locking ring clamp utilizing a 5/8~inch steel bolt or
lock nut with a tamper-proof seal.

6) Non-stacking Device: None.

3. Description of Material to be Packaged in Container
. " Type A - Type B

(1) Fuel _ UO2 + ThO2 Rods . UO2 Rods -

(2) Cladding . . Metallic ) ‘Metallic

(3) Enrichment - YA ' o 6%

(4) H/U-235(in container)>227 ' - 715

(5) Fuel Envelope 7.813" x 7,.813% 7.813" x 7,.613%

(6) Fuel length €60 inches 48 inches

(7) Height to Diameter é 34 6.3

4.  Amount of Material Per Contalner : ) ‘

(1) Type A: Not to exceed 4 clements with 4.5 kgs U-235:

(2) Type B: Not to exceed 3 elements with 4.8 kgs U=-235.

5. Nuclear Safety Control

(1) Mass
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B.E. 1886 (continued)

6. Number of Containers per Shipment
) Fissile Class I: Nom
(2) Fissile Class iI: Not to exceed .16 (2.5 transport units per container)
‘(3) Fissile Class III: Unlimited

7. Special Restrictions o o -

'(1)= Drums will not be stacLed.

).

3)

Containers will be arrayéd in two columns.

Containers will be marked in accordance with 49 CFR 73 and 78 (1cc
Regulations) and 10 CFR 71 (AEC Regulations)

8. Design Requirements ° .
(1) Structural Determination: Design evaluation
(2) Weight Limitations:
a.. Total welght of container ~ 725 1bs.
b. Weight of contents = 600 lbs, -
* ¢. Total weight - 1300 1bs. ) Y
9. Shipping Criteria

(1) Fissile Class I: None
(2) Fissile Class II: Must meet "40 unit rule,"

(3) Fissile Class- III: Exclusive use of.carrigr,br courier.
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2,

3.

—dy

S.

7.

Container Number or Identification
BoEo BA-93 .

Description of Container

(1) Inner Container: Polyethylene Liner -~ Specification 2S.°
(2) Outer Container: 55 gallon drum - Specification 6J.

(3) Outer Container Closure: 16 gage steel head with bolt.- locking ring
clamp utilizing not less than a 3/8-inch steel bolt or lock nut, or
equivalent device, with a tamper proof seal.

' Description of Material to be Packaged in Container )

(1) vUranium bearing pickle liquors, elutriation solutions, 1aboratory
wastes and other solutions.

(2) Enrichments’ up to and including fully enriched.

-—ﬁmﬁﬁﬁf’ot Material Per Container ,
(1) Maximum concentration not to exceed 5 grams U-235 per liter of solution,

(2) Yot to exceed 800 grams U-235 per container.
Kuclear Safety Control T

(1) Mass and concentration
Number of Containers per Shipment

(1) Fissile Class I: -None
--(2) Fissile Class II: Not to exceed 180 (.22 transport units per container).
(3) TFissile Class III: Unlimited

Special Restrictions teey

(1) When shipping laboratory wastes where- precipitation is a-possibility, ™
. each drum will be limited to a concentration of 2 grams U-235 per liter
OR 350 grams, whichever is less. 1In addition, 1 gram of cadmium
" nitrate w111 be added to the. laboratory waste solutions.

(2) Containers will be marked in. accordance with 49 CFR- 73 and 78 (ICC
Regulations) and 10 CFR 71 (AEC Regulations)

Design Requirements

(1) None Required

Shipping Criteria

(1) Fissile Class X: None .
(2) TFissile Class II: Must meet "40 unit rule,”

(3) Fissile Class ITII: Exclusive use of vehicle or'cohrier.
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3.

4,

Se

7.

8.

Container Number or Identification

B.. E, 2172

Description of Container

(1) Inner Container: Plastic wrappers.or bags (sealed); heavy duty paper
(scaled); plastic or metal jars, bottles, or bpxes; etc.

(2) Outer Contairer: 5 inch I.D. x 12 foot long schedule 40 pipe.

(3) Outer Contaziner Closure.Standard threaded pipe caps with at lcast 5
threads engaged.

hescription of Material to be Packaged in Container

(1) Dry uranium metal, alloys and compounds, _
(2) Enrichments up to and ‘including fully enriched.

Amount of Material*per Container

(1) Not to exceed 10 kgs U=235 - p
Nuclear Safety Control B .

(1) Mass and geometry
Number of Containers per Shipment

(1) Fissile Class 1I: None

- (2) Fissile Class II{ None

(3) ‘Fissile Class ;If:_Not to exceéd 1.

Special Restrictions

(1) Containers will be marked in accordance with 49 CFR 73 .and 78 (ICC
Regulations) and 10 CFR 71 (AEC Regulations). :

Design Requirements

(1) None required
Shipping Criteria

(1) Frissile Class I: None
(2) Fissile Class II: None

* o,

2
' (3) Fissile Class III: Exclusive use of vehicle,




