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DATED APPLICATION Page 2.
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Operational Features - Use of the package is simple
and no discussicn is provided.

1.2.3 Contents 0Of Package:
(1) Type And Form Of Material:

(1) Dry uranium=-zirconium, uranium-aluminum allovs
and compounds with densities not exceeding 1 kg
U235 per liter in the form of solids. Uranium
may be enriched to any degree in the U235 isotope.

(11) Dy uranium oxide pellets encapsulated in stain-
less steel, aluminum or zircaloy rods. Uranium
may be enriched tc a maximum 5.0 w/o in the U235
isotope.

(144) All materials are unirradiated.
(2) Maximum Quantity Of Material Per Package:

Ten (1) kilograms U235 and the net weight of the contents
not to exceed 308 lbs.

(3) The cross section of the inner container shall be limited
to a maximum 19.6 square inches for the contents specified
in 1.2.3 (1)(i) where the ratio of the weight of U235 tc
the weight of U235 plus zirconium exceeds 0.074 or the
ratic of the weight cf U235 o the weight of U235 plus
aluminum exceed 0.22.

2. Structural Evaluation:

|
-

"o
.

ra

Structural Design:

«.1.1 Discussion = Paragraph 1.2.1(3) identified the principal
constructional details. Rubber bumpers are used at either
end o distribute any impacts from the cage assembly to the
ends of the container. Due to the simplicity of the desim,
the zinimum loads to be carried, the 30 ft. drop testing/40"
penetraticn test acceptability testing, and long-time accept-
able use, detailed design evaluation is not being made.

Weights anc Center Of Gravicv:

The C.G. is essencially the center of the package and applies to
locaded or unlcaded condition.

Mechar i:al Praserzies Of Materials:

Structural mazerial is =zild steel for which a zinimum vield »oint of
23,300 31 an: zizisum ceasile of 50,000 psi weuld e =vpical.
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General Standards For All Packages:

2.4.1 Chemical And Galvanic Reactions - No reactions of concern
would occur during shipment or accident conditions for
reasonable exposures.

2.4.2 Positive Closure - The inner container is held closed by
steel banding and the geometry restrictions of the retainer
slot in the cage assembly of the outer container. Retainer
plates are bolted toc the cage assembly to hold both ends of
the inner container in the cage. The outer container lid is
held closed by a 1id ring which is bolted closed,with 1 tamper
procf seal inserted in the end of the bolt.

4.3 Lifting Devices = Only minor lifting is performed with hand
trucks to place on hand truck or dolly tec roll on or off
transportation vehicle.

ra

ro

4.4 Tiedown Devices = Practice is as per 49 CFR 177.842(d).

Standards For Tvpe B And Large Quantity Packaging:

Not applicable.

Normal Conditions Of Transvort:

2.6.1 Heat and 2.6.2 Cold:

No problems would be expected due to exposures %o temperatures

between -40 and +130°F. The rubber bumper would harden at the

low temperature but still perform the distribution of stresses

from movement of the cage assembly. Due to improvements in the
quality of mild steel and ine lack of appreciable stresses, no

brittle fracture conditions would occur.

6.3 Pressure - Graduallv, application would result in leakage
through the lid seal anc pressure equalizatiocn. Sudden appli-
cation would result in dimpling of the walls of the outer
container. There woculd be no loss in the geometry control or
inner container retention of material.

[ )

ra
o
-

L

Vibration - No effec:.

6.5 Water Sprav - No basic effect. Criticality control comsiders
full moderation from in-leakage.

L]

L

.6.6 Free Drop, 2.6.7 Clcrmers “rop, and 2.6.8 Penetration:

See later results >f 10 f:. drop test and 40" penetratiosn tes:.
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2.6.9 Compression - The application of a 6,000 1b. load uniformly
to the
not result in any compression as the nine (9) 3/8" steel
plates distributed in the cage assembly would easily support
this load.

=

'top" and '"bottom" of the horizontal cylinder would

2.7 Hvpothetical Accident Condition: .

2.7.1 Free Drop and 2.7.2 Puncture Test:

b.

Prototype testing:

1)

(2)

(3)

(4)

Date of Test or Evaluation =~ tober 27, 1966.

Location - UNC Fuels Division - New Haven Facility -
New Haven, Connecticut.

Weigkts = Drum (Tare) - 804 1bs.
Load (Net) - 308 1lbs.
Total (Gross) =  3.112 1bn.

Description of Test or Evaluation - The ability of the
subject container to withstand the hvpothetical accident
conditions as specified by Title 10 CFR 71, effective
August 22, 1966 has been evaluated by performing actual
tests. The sealed inner container was loaded with a
solid Inconel bar to simulate the weight of the SNM
bearing material for which this container would be used.
The inner container was then inserted into the inner
container support (birdcage) and the inner container

and its supports were inserted intc the cuter container.
The outer container was then sealed in the same manner
as planned for shipment. The outer container then was
dropped from 30 £t. onte a concrete driveway in such a
manner as to cause maximum deformation. The container
initially hit cn the edge of the lid with the remainder
of the container continuing in a downward direction
causing top, bottom, and side deformation. Following
the free fall test, the cont.iner was dropped 40" onto

a 6" diameter spike in such a manner as to cause maximum
damage to the container. Thermal and water immersion
tests were not performed. The attached figures show
several aspects of these tests /previously submitted

in cur January 3, 1967 submittal).
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:
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Figure
20 Description

» 15 Container and intermal supports prior to assembly.

o Container, inner supports and inner container
during assembly.

3. Container at free fall test position.
4. Container showing damage after free fall test.

3. Container with lid removed showing maximum damage
after free fall test.

6. Container and lid showing maximum damage after
free fall test.

7. Container during puncture test.
8. Container showing maximum damage after puncture
test.

9. Inner container during disassembly after free fall
and puncture tests showing negligible damage.

Thermal Test and 2.7.4 Water Immersiom:

These tests were not performed since only materials that will

not thermally decompose are shipped in these containers. The

charing of the wood spacers and rubber bumper after 30 minutes
at 1473°F would not affect the integrity of the package.

Thr nuclear safety of the individual containers and array has
beex evaluated with the assumption of inleakage of water.

Summary Of Damage - The extent of damage after the 30 ft. free

fall test is best shown on Figure 6. This test caused a total
deformation of approximately ome inch at both ends and less
than one inch along the length of the diameter. Damage caused
by the puncture test is best shown on Figure 8. The deforma-
tion to the outer container was approximately 1/2" and there
was no evidence of tearing or puncture after this test. Total
damage to the container after these tests is shown on Figure 9.

Conclusions - The container was subjected to the test conditions
specified by Title 10 CFR 71 with no resultant loss of contents
and only minor deformation evident. The nuclear safety evalu-
ation of this container has been performed assuming the above-
noted amcunts cof deformation.
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o

Special Form:

Although most all the materials and items that would be shipped in
the package would meet the requirements of special form, there is

not a shipping advantage to be obtained since U235 has such a low

relative radiocactivity.

29 Fuel Rods:

While contributing containment due to cladding is present in many
cases, the prime attribute is the material is in solid form, having
nc dimension less than 0.5 mm, and at least one dimension greater
than 5 mm.

ra

.10 Appendix:

Pictures referred to in Paragraph 2.7.1 above should be placed in
this Appendix.

3. Thermal Evaluation:

Not required, as materials are not irradiated.
4. Centainment:

4.1 Containment Boundarv:

While partial containment is associated with the outer container and
inner container, primary retention is associated with the material
being a solid phase, generally clad, with no piece having a dimension
less than 0.5 mm and at least one dimension gzreater than 5 mm.

4.2 Reguirements For Normal Conditions Of Transport:

As indicated in Paragraph 2.6, the outer and inner container would
withstand the test conditions of Appendix A to 1C CFR Part 71.

4.2.1 Release of Radicactive Material - As indicated in Paragraph
4.1 and 2.9 above, the form of the material to be transported,
in addition to the integrity of the package would prevent the
direct release of radiocactive material frov the containment

vessel,
4.2.2 Pressurization of Containment Vessel -
«.2.3 Coslant Containment » Not Applicable

«.c & Coclan: loss !

)

4.3 Cors iinmeat Regquirements For The Hvposhetizal aAccii Conditions:

W
0
o

» :7pe testing to Tequirements of Aprsencix B ¢f 1C CFR 71 was
4 -

indicatad ic Parvagraph 2.7 above.
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4.3.1 Fission Gas Products - Not applicable.

4.3.2 Release of Contents - There would be no release of radio-

active materials exceeding the maximum quantities defined in
Paragrapnh 71.36(a)(2) of 10 CFR 71.

Shielding Evaluation:

Not required due to low radiocactivity of material to be transpcrted.

Criticality Evaluation:

Evaluation was made to the requirements of Table 6.1 of Regulatory
Guide 7.9, Rev. 1 for Fissile Class II and III shipments (as per Para-
graphs '1.39 and 71.40 of 10 CFR 71.

A.

Conditions:

Each container will be limited to 10 kgs U23S5.

The allowable number of containers will be suberitical unde~ normal
and accident transport conditioms.

Under normal transport conditioms, the arrav and its individual con-
tainers will be evaluated assuming:

l.

2

Individual Containers =

a. Undamaged container
b. Container not internally moderated
¢. Reflected

Array -
a. Undamaged containers

b. Coutainers not internally moderated
c. Array reflected

Under accident transport conditions, the array snd its individua.
containers will be evaluated assuming:

l.

L]
.

Individual Containers -

« Damaged container
b. Container internallvy moderated
¢. Reflected

Array -

Damaged containers

Containers inzernmallv water moderated
Interspersed =cderatisn between containers
Arrav reilected

00 ow
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6A.

6B.

(Continued):

The nuclear safety of the arrav under normal transport conditions will be

evaluated using the deasity analog method. Accident transport conditions
will be evaluated using the density analog and K- £ methods.

CALCUTATIONS
A. Individual Containers

The structural evaluaticn tests show that individuzl containmars should sustain
minimum damage due to the impact results of an accident. Also, minimum

damage should cccur due %o a subsequeat fire since both the irmmar and outer
confaizer are steel. The inleakase of water o zause opliimum wazar modaratiua

vithin the .container is assurad for the accident condizicns., The inner
container will have a cross sectional area of 25 sq. izches or less.

Uraniuze=zirconiun zlloys or ccmpounds where the ratio 2f the weight of U=235
to the weight of U-235 :lus zirconmium excceds 0.074 will be ‘pazlages in inmer
contaizers with cross-secticne limited to 19.6 sq. inches or iass., The 25
8q. inch cross section is safs for waight ratics not exsaedinz U.074 as

showr on the attached figure. The 19.8 3q. inch cross sactiou is eqvivalaaz
to a 5 fnch dizzeter eylindar whish is sulfe for U=2335 densitics nnt exess inz
1 kg U-235/1iter 3 shown e= Tig. 3, TID-7CLE, lev. °

Urazizmeiluzisum alloys or comscuzds whaza the Tatic of the weight of U«133
to the wilighi of U-23% pluec alizmizim exceed 0,22 will ba Paciaged iz innaz
contalners with cress sections limized no 15.6 3q. imcza2s o less., Tha

25 8q. inca cross cectitrn is saia far weight rasiiz =zt exceedinrg 0.22 23

showa en the attacied Siguradd The 19.6 sg. imeh i3 =1ia Zor U=235 depsicias
Bot excesdng 1 g U~i35/liter as saowva cbova,

Usiag Tadl: VIII, DP=1CL4, the safs diz=otar f{or ST ensiched uvanius oxids ic

——--

Critical Dis=azar &« "€:zés" Tisrerar

S2fe Dizmetar e X Safaty Facoae
- .

23.4 + é:.z)
2 em x L33

pflens T *8iis

And the squivaleat safe :ri2s sezcisn is
,
A2 An2 e’
-
- “

Safe Cross Saction =

3Z. 8 sz. inchae

Thersfors, tle 15 3q. L2ch 222ss section i3 saie

2or 5% earicusd uwrazivu
oxide watarials.,
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Array ef Centainers - . e :

During transpertatien, handling end sterage, the.e centainers ceuld come
inte clese proximity te each ethe:r, Therefere, the clesest arrangement
weuld be a triangular pitch. Under nermal transpert cenditiens, the
undamaged container dimensions were used. Se,

d= 225", h = 101"
The unit velume (vu) for the triamgular pitch arrangement was ebtained using

v, - 3.46 2 b o= 3.46 (11.25M2 x 101" = 724,06 £
The velume of the inner centaimer is, 2
'IC. cress sectienal area x height = 25 in x 96" = 39.3]./(

After the hypethetical accident and the resultant defermatiem, the cemtainer
could ceme inte cleser preximity te each ether again ferming a triangular
Ptuho s.)

d= 22,5" = 0.5" = 22", h = 101"
The unit velume under accident cemditiens was ebtained using

V= 3.46 2h = 3.46 (11™)° x 101" = 693.42-L

Fer the shipment under nermal tramspert cemditiems, H/X < 2 is assumed.
Prem Table 1 and Fig. 8 ef TID=-7028,

M, =48 kgs 0235, O | = 7.48 kgs 0-235.€
] 2
Actual Mass = 10 kg U-235

w Actual Mass _ 10 kgs U-235 "
- P T.48 Kgs U=235/ Lkl
c,b

¢ u Actual Mass " 10 keos U=235
l!‘:'b 48 kgs U=235

= 0.208

§ =2 (l=f) = 1,584

R = 13 (frem attached Arrny Reflectien Curve)

(72~ ook 138

e " & 1.58
Nc ( ) m 0.37 (540.6)

0.37 (21000) = 7770

The allowable number of containers weuld be,
Class Il = 1354, Class 111 = 3885
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Per H/X < 2 under accident cenditiens, from the attached interspersed
Moderation Curve,

I, = 2.5

1.584
1 £93.42 1.58
¥ ( "8z =23 (1.34. éz'> SN

= 0.148 (20000) = 2960

For H/X = 10 under accident cenditiens, from Table 1 and Fig. 8 ef TID=-7028

¥, o= 25 kg U-235, Pc,b- 2.27 kg u-235.4

Actual Mass 10 kgs U=235 z
v W ——— q——;.z— - ‘..61
s Pc,b 2.27 kgs U=235/

Actual Mass o 10 kgs U-235 "
& M. 25 kgs U-235 e

c,o

Par a 25 sq. in. cress section, the equivalent diameter weuld be, ’

—

&b (/a X cross sectional area = 5.64" (7.16 cm radius)

With a 5.64" diameter (7.16 ca udiu) and a v - 4.4l ﬁ, the system
height would be,

vc 4410 cc

h = = 27.38 c
W2 4016 )t |

s
27.38 cm
b " o322 ca " 9

Assuming a nominal reflecter te describe the inmner centiiner wall, frem
Pig. 17, TID=7016, Rev. 1

Shape allowance factor = 1,2
Adjusting the actual mass te account for other than eptimum h/d ratie,

o« Actual Mass e 20 Kg U-235 :
Equivalent Mass mt) Sh«pe Allowance Facter 1.3 8.33 kg v-235
tm b o BAANRP-2 o .o
" llc b e kg U=235 J
’

S 2018 = 1.332
R x IF *= 5.6 x 2.33 = 22,1 (frem attached Atray Refleczien Curve and

interspersed Moderatimn Curve)
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From ?ig. P-l.1, Y-1272
JL ¢ =039
JU, (each unit of 2 containers end-to-end) = L‘fr.flf- 0.49 steradians

= 0,245 steradians/container
The allowable number of containers would be

Ne 2.42 steradisns
A 0.245 steradians container

= 9,87 + 2 (center unit) = 11.87 centainers

Under accident conditions for 3 layers, the outer container diameter, inner

container diameter and edge~to-edge separation remain the same as for 2 layers.
Thus, 2lse is the same .

5.64" .64 - 037

A o 3x 101" _ 303"

Prem Fig. P-1l.1, Y-1272

S, = .04

£
J'L,r(uch unit ef 3 containers end-to-end) = ATrJL £ 0.5 steradians

= 0,167 steradians/container
The allowable number eof containers would be

2.42 steradians .
NA- 0.167 stecsdisns/containae "~ 15.49 + 3 (center unit) = 17,49 centainers

Therefore, 17 containers as J layers subtends approximately the same solid angle
as 1l containers 2 layers high. So the 2 layer case will be the limiting case.

For H/X = 3C under .cc.dent condicions assuming 2 layers of centainers
Inner Container Diamerer = 5,64", Height = 2 x 101" = 202"

Using K-1380,

Nt = 2.00 (Fig. I=9)
2
B fast

Uge 0.322 (Fig. I-7)

= 0.0619 + 0.0001 = 0.0620 (Fig. I-6)

2
B :hct-nl.

U, 0.987 (Fig. I-10)

0.1024 + 0.0001 = 0.1025 (Fig. I=-8)

Ke Q£ U U_® 2.06 x 0.322 x 0.987 = 0,655

5.,"
-
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] o
/Y% 1 693,420 \ 1-332 1131572414332
5 ngn v, * T4 x 22.1 4.6l 2 i
0.113x 840 = 95

Since the density analog method is everly conservative for leng cylinders,
additional iteratiens at higher H/X values will be performed using the k =N,
technique.

Fer H/X = 20 under accident cenditiens assuming 2 layers ef centainers,

Ioner Container Diameter = 5.64'", Height = 2 x Inner Container Height =
2 x 101" = 202"

Using K~-1380

71:' 2.07 (Fig. 1-9%)

2
B gagr™ 0.0613 + 0.0001 = 0.0620 (Pig. 1-6)

U 0.322 (Pig. 1-7)

2
B o herma)™ 0:1024 + 0.0001 = 0.1025 (Pig. I-8)

U~ 0.987 (Fig. I-10)

k= Mt U, U, = 2.07 x 0.322 x 0.987 = 0.658

The allowable JL is determined using

Allowable L= 9 =10 k = 2.42 steradians

1f 3 layers of contiiners are assumed, the heignt comtributien to the Buckling
values will decrease slightly. Therefore, beth the thermal and fast utilizatien
values should remain approximately the same for either 2 or 3 layers.

Under accideat conditiens fer 2 layers,
Outer Container Dia. = 22", Height = 101"
Inner Container Dia. = 5,64"

Assuming the unics form a close packed array with a triangular pitch, there are
UP 0 six units surrounding the center unit and the edge to edge separation is,

e - e = 22" « 5,64" = 16.36"

B area—" ® 35.8

2 x b 2 x 101" _ 202"
A e o
d 5. 60" 5. 64

o o 8o, 15.36"

4 5.64" e.9
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Therefore, for H/X values greater than 20, k will decrease, the allewable JL
increase and the numier of containers alse will increase. Thus, ll containers

will be the limiting case. Assuming ll containers to be the number critical,
the allowable number »f containers weuld be

"~ Class I1 = 5, Class TII = 10

The accident cemditiems will be the limiting case amd determime the allewable
number of centa‘ners.

References:

1. T1D-70lé, Rev. 1 - Nuclear Safety Guide, 1961.

Revised by: Subcommittee 8 of the American Standards Association Sectional
Committee #6 and Project 8 of ANS Committee.

<. DP-10l4 - Critical & Safe Masses & Dimensions of U & UO; Rode in Water
(BE. K. Clark, 2/66)

(98
.

TiD-7028 = Critical Dimensions of Systems Containing U235, Pu239 & U233,
6/64 (Paxton, Thomas, Callihan, Johnson)

4. K-1380 =~ Studies in Nuclear Safety (H. F. Henry, August, 1958)

5. ¥-1272, Y-12 Plant Nuclear Safety Handbook (Criticality Studies (T1D 4500
(20th E4.tien) ), 3/27/63

6. NDEO-1050 - Criticality Safety Calculation Method for Enriched Uranium -
Water Systems, UNC, Research & Engineering Center, Elmsford,
New York by M. Raber, J. R. Tomonto, August 22, 1967
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CONSOLIDATED APPLICATION Page 16.
UNC 2600 SHIPPING CONTAINER
USNRC CERTIFICATE OF COMPLIANCE 5086

Operating Procedures:

7.1

s

Procedures For Loading The Package:

Procedures for packaging, labeling, inspection ané release for
shipping are given in our SNM Shipping Guide, Section 1l4.

An example of this procedure, together wich associated route
cards and inspection records, is in Appendix 7.4.

Procedures For Unloading The Package:

Procedures for receiving and unloading are given in our SNM
Shipping Guide, Section 13 (see example in Appendix 7.4).

Prepvaration Of An Empty Package For Transport:

See 7.1 above.

Acceptance Tests And Maintenance Program:

8.1

Acceptance Tests:

New packages would be subject to SNM Shipping Guide, Section 16
vn Procurement or Modification of Shipping Containers (example
giver in Appendix 8.3) and our approved 0.A. program.

For these packages, only visual and dimension inspection would
be performed.

Maintenance I -ogram:

OQur SN™ Shipping Guide Section 14 in Appendix 7.3 covers this
program.



APPENDIX 7.4

memy o, N belat
TITLE: SNM SHIPPING GUIDE NUMBER: PEV. 0

Section 14

SUBJECT

UNC-NPD Packaging, labeling, Inspection azi Release for
Ship xng . -

PURPCSE .

Tc establish and define the reguirements for packaging, labeling,
inspecticn and releasing radicactive materials fcr transpore.

APPLICABILITY

All radicactive materials to be transported - ¢f the premises of the
Naval Prcducts Division to other facilities either by UNC- wehicles,
common carriers or postal service. Product shipment t~ customer
(ERDA) is handled as regquired by contract.

RESTRICT.ONS

1. ©No radicactive materials are %o be transportec in UNC cmployeo'J
rivately owned vehicles.

2. Only MBA Custodians or their delegates are authorized to re-
lease macerials for transfers.

RESPONSIBILITIES

1. MBA -ustcd;ans ©r their delegates are responsible for 4di recting
the activities r.latxng to packaging of radicactive materials
as regquired in this procedure.

[ 8]

The Plant Services Department is responsible for final over-
checks and release of packages to carriers or UNC trucks.

3. Health Physics (NIS) will perform reguire” contamination and
radiation survey.

PREPARED BY: -7
.2’ ”/Wé//ﬁ/ /A % |
2 ' 7//‘/7L

MANAGEIR /{///d/d //




SNM SHIPPING GUIDE

NUMB?R REV.
Section 14

«

PROCEDURE
External Shipments To Qther lLicensees
a. Verification
Verify that the recipient is authcrized to receive the type,
form and guantity of SNM to be transferred (See Para. 70.42 of
10 CFR 70).
b. Packaging aird Inspecticn (By NMC Perscnnel)
l. Por shipment in excess of exempt or small quantities of
enriched U (see SNM Shipping Guide Secticn 2,3 and 4) only
DCT specification or NRC/DOT approved containers are to
be used which have been authorized by the NIS Department
via a "Container Specification anéd Inspection Report.”
2. Select the containers which are authorized for the items
and gquantities to be packaged.
> Inspect, package, and document in acccrdance with

0

Attachment 2, "Instructions for Completing Container
Specification and Inspection Repnrt (CSIR)". Place

tamper seals on containers immediately after packaging and
closing centainers.

Forward completed report to Nuclear Material Coatrol (NMC)
cffice, notify NIS of pending shipment, ané reguest con-
tamination and radiation survey of container.

Survev and Release (By NMC Perscnnel)

%
-

L]

v

NMC obtain prior approval tc make the shipment from the
Consignee in acccrdance with his reguirements, (e.g.,
SNM-KAPL requires a reguest 2y TWX and a TWX approval
prior to ryleasing the shipment).

NMC Foreman aucit the CSIR to assure that the inspection
is completed, guantities, and items are in compliance
with the authorization.

Determine type of labels required, and other special

controls required. See SNM Shipping Guide, Sections 8 &

33

Iniciate and prepare the following:

. Radiocactive labels (two for each container) and
enter required data on the labels.

5. Type A or Type B, Fissile Radicactive or Radicactive
Material.
¢. "Corrosive" label if necessary,.

d. PFactory Shipping Crder (?

SC) = Record regquired in-
formation for internal conc=

SS. purpeses.

2. Vehicle Placards.

T o e -~ - -
[ 'rass 2 CF 3
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SNM SHIPPING NUMBER REV.

Section 14

(@)
X
o
"

o

LR

5. Small packages of small guanticties of enriched U
(See SNM Shipping Guide, Sections 2 & & ) are
authorized to be mailed. (See U.S. Postal Publication
#6). A label containing the following information
is required on .he outside of the package:

"Radicactive material, gamma radiaticn at
surface of parcel less than 10 milliroentgens
£or 24 hours. No significant alpha, beta, cor
neutron radiation”.

The packages must meet the requirements of 2.8:.1,2,
and (a) the outside of the inner conta er must bear
the marking "Radiocactive Material - No -abel Re-
gquired”.

(b) Ligquid radicactive material must additional?
be packaged within a leak and corrosion re-
sistant inner container, surrounded by suf-
ficient absorbent material to absord: at
least twice the volume of ligquid contents.

(a) Matezial classified as non-radicactive can be
"mailed (See SNM Shipping Guide, Secticn 1).

: Empty Containers

Empty containers bearing radiocactive markings cr labels on
the outside must be labeled with an "empty” label. The
label is six .nches s~ uare with white background and
letters in black at least one inch high. The labels
shculd be weather-resistant and avoid peeling.




TITLE : ATTACHMENT A ' s
SNM SHIPPING GUIDE . NUMBER: REV,. O
INSTRUCTIONMS FOR COMPLETING "CONTAINER
SPECIFICATION AND INSPECTION REPORT" (CSIR) Section 14
A. INTRODUCTION °
This iastructicn is to be followed for all ccntainers used to
package radicactive materials (in excess of small quantities
©f enriched U [See SNM Shipping Guide, Sections 2&4 )) which
will be transported off the premises of NPD, unless otherwise
exempted.
Separate CSIR's for each shipping container are provided (attached]
Each form specifies the items to be inspected and the authorized
contents
B. PACKAGING PROCEDURE (To be performed by "packager")

1. Verify that the Specification Number and other markings
required (as shown on the form) are plainly and durably
marked. For Standard Specification Containers this will
be on the bottom of drum. PFor DOT Cert. containers, thi. ay
De on a separate pla e welded to the container »r may be
painted on. Record the serial number assigned to assign
a number to identify each container.

2. Inspect the container to assure it is unimpaired, i.e., that
there are nc dents, tears, holes, cracks, etc., which may
contribute to structural weakness or cause leakage. Super-
ficial marks such as minor dents, chipped paint, scratches,

€C., are not to be cconsidered rejectable.

. I Inspect all closure devices, gaskets, lids, bolt rings to
insure %that the integrity of these have been maintained.

NOTEZ: Any container which is damarad nust be removed from
use.

N

PREP «;:VZMZK%A

e

‘i{ AYALS MANAGE
':;;3‘ MAYDIRJALS MANAGER:
, CZ@«& 214/7¢

MANAGER:

"y




SHIPPING GUIDE NUMBER aczach. a | REV.

Secticn 14

o

wn

10.

L]
-~ -

Containers reguires repair:

Mark the container as "Under Repair - Do nct use” by painting

it directly on the drum or affixing a permanent type tag. Issue

a work order for the retair needed. The means used to repair

shall be recorded. If the container is damag+d such that it

cannot be re-used, then p:}n; on the drum "Dama,*d = Not Re-Usable”
and remove the container to a scrap disposal area for disposal.

Prior to packaging any Radicactive Materials, verify that the
items and quantities 1are authorized for lcading into the container.

Package only those items as authorized on the CSIR.

NOTE: i) items which have exposed fuel must be wrapped, or
placed in containers to prevent unnecessary contamination
within the container. Suitable cushioning and blocking
©f items should also be placed in the container to prevent
inner packages or items from shifting during handling and
transporting.

Record the weights and items packaged as reqguired on the form.

Carefuvlly inspect and affix all reguired closure devices to
assure proper and secure closures. Use and complete the step=-bv~
ster overcheck items shown on the CSIR.

Record the §ross weights on drums and check against allowable
f£or container. .

All containers must have a seal affixed to the container which

is attached such that the seal would have toc e broken to open

the container. Affixing the seal and recording cof the number

on the CSIR denotes that all overchecks have been completed and
the container meets all the reguiremen:s lis:eg and is, therefore,
ready £for shipment.

Sign and date the form when all has been completed.

Forward completed forms to the designated office.

NOTZ: For all items which are inspected, enter your initials
to dencte it was acceptable. If an item was rejected
and repaired, enter "Rej-Rep." File a written
explanation cf what was damaged and how repaired along
with the CSIR.

)
1

PAGE ; <8

)




| Wiyl |

-

‘-.111; : _ \\\. \ YALAAVS .2:.......?.:. " HVATIONN
: o L L L, LS
Y tnkteonin Gy ¢ e \.Na\s\\ y . ...:.....z:. ALY wvatonn
i \
s — . .02 -7 -q\»‘o\ \«N‘.ﬂﬂa FERI LUEER AR AL
»—:x!ﬁﬁu NOT & t YEAVAONAAV
: T squewniynbay Ajyinoag fejonds Ruy tai0n |
BiAsvid Wi ) kiond
Ao v A v B9 3 ansnind 1e AV S0 amnoon Jid <, ) on ] sax gagrgavend Ayjanoes HAG .
oo Gomand B0 sidiwbavid dunrhanved & ! O L _ SAR pajitese ) (vitolvl 2TLG
RGNS ‘B iv 20 biadonad L3I L0 | siuewerynboy Ajjanoes | oo
' AO1440 OWN
—.! | sdn - OAfentoxd
[ ] etotheA oNa ) AR ONY - uoN
T virog s vonas cwwen |
o T 1uewdyys 3O poyIon 0z o
FWOTAA0 OHN
) .prtog
) ekt
1 ) teyoedg — _ temzopN tmi1o3
Aitavendy Adtruend Krravend
F ) ehaen [) n ediy () v adlky
{*1Meouo))
) *v¥'s mom Ht‘.w_.u:aza frteumg
LR ) nq.na!.lltl!'\lll.l':
SR SRR 5
(3] Atiuend
‘ 1ttt dnhotn 110dsueay
(sezn pedyotiug) ———— edia tetLe
tegroyedl Juomdyye 103 o:.....a...a; ol
ANTAI0 OWN
L3NS Iiha
/atvd/annavions SNV Gue S— NOTLAIMOSAd HOT LIR30 ey
HOLVNFA0 satakunooa 'oninma y——
0 § ‘o
‘ol horsia I ALrahvndd no LIVUINO) IR
o= ¥ s “ain0 | _— (1ON00NA TNNT A o
Lol SHOVAOVA ALTANAOT INYNL MANLO) LNAKATINSG _
PITY T vl A0 W aon/wmas | . ANAWAINS | Wns orTonLho anvh

_aaas._z_;-.




_ ,.:.,,__.z‘. LN L

yinamdyys 1ed

— _ g1dugPIuO) Jo ‘OoN

_. . »_ xopuy jrodsuwvay

[ ,._u_ orIew x/n

H‘.aud sEvy) arfusja Ajtoedg
S fON .P:Qlltt N *ON 1oPOH OoNN

*oN 1oujeluo) Mojjvogjyoadg

yderbearvy *ON opinng

copinn buyddyys WHE g0 wogioen
.oeﬂﬁ-.r.-.—._s Woliy 19W oq N ey Io:ol:u-:-.ab o198

.w-aaz 3<. ﬂNs.‘.
0oy terrejew bugheyoed 10 sratigeuon Hhugddyys srooy) oto
AOTA30 OWR
13INS AL
/ALNd/ TNVt § SHNLE Gy SxiwEe NOTIATMOSA HOTINMIJ0 0N 3
MOLVH 240 SaAnnOoa  oninveg ol W30
0 f "0o'a no
‘ofl horstAn , ALTIMVOD Lownthod om
e — TInnm 1)
P ] . Y
ho “akod gANVAIVA A0 prvamaar [ wvns wanio) anamarns
ey Sotetl MY/ TVINAS _— .:3:.:....“_, r::n aMtoaLin - awvel] |

U T




_ " : fioan _...:- H

.

IueAerd 01 suvay

‘porehiisaAul eq prnoys asuzarInne
Aryttirayrdeooe jeuyy

1oy
UM raygeho)

1todat tofynadaut eyy o powrovjiad srgeder jeo

mvam ofjjoads Aue prooey

‘perdano.

Arorerdumon

uoym

9

pren ejnoxr eyy) o) wmiog vojjoedeuy pejerdwmon Yovyy
| T T a0
| ) 0097
I ) /1p96/¥SNn/400 0067
- oor?z
| | 100 bOET 1PPOR ONN
—tl— -..u..c..:wao._m 3...-’3: dAajengoxy v g1
. th— n.a:-ca::u oyitoadsg sz\b.:...t:a 1ibowmg
tfeday o
1a13v 100fey | ) _—
| treday S H-... ner aod
toy3v 1daonoy 1 ] = . re aoq
e - — T e e T T — 19 1o04q
. L v adAy - w1 s0a
joafl ey ;. 1) n ety - W9 200
u.—.ﬂﬁ.‘ ﬂ _ miog rgo opqeogrdde npztoede 1ad tele
= eeh 01 ropad sreugeryuwon bugddyys 1ondau] pue Heng) 050
iinos -~ OuWil
Liins LIt
/AING/ANNLNNOT S Sanvis bid exeviias NOTLATHOSA HOTIVIALO0 st
HOLYHARO Salannood. Touinvea CON WO
0 O'4 Mo
‘oM Mo sTADE ' L1 rahvnd LW Han
. = ye— - i T > ™ : g
. - — SANVNOVA 30 ALTANAAL (| pvnd MAanLo) ANIRATHS

10 T wpowdt

AN 1o/ iviuas

—[:Zﬂ OHTODLNID - FHVA

[ INIRATHS

BLUSTT

——




_ | ‘Er__.zc‘ E.E i -_

‘ot horsiand

LOoWIhoD 0l

»
.
sosfew t—3 peroeadesu} sabheyoed/sraujejino) proney
tdeooy 1+ nopIPIpey (vuHaIejug 2
1aefey (—
adanoy ) UojleujuRIUOD BOPIINnG | 7it6
S ——— st — t103 joedeuy siN]l 0OLO
L Ag_beogitaon [enpjAjpul jo ewen epubyeuwo)y Aypron own ]l son
E104 WiGD ejsjamon P e =
*pergnbex sv peheyoed ete spinbyq g
*tovo wojgivandg sang) popenoxas
1ou 8y bugheyoed geureiuy jJo ojivar x/H oya  “§
Ji1veomdyye buganp buyizyyn 1ueaeoxd
0) 19UFRINO0 18UN] U] AWI)| NO0O[q pUe HOFYENn)  Cf
*raujeuon uy buyoserd o3 ro0jpad
paddeam aq janw [enj poesodxa eAevy yoyym awmel] 1V it
J . *MIS) nwo peszjaoyine puv
Pajiavapy A} 1eugejuon teuuy uj peaoegd gejiejey 1 Trin
syjuasmarynber o) eheyney 090
WLAOG-W - OWN
131hS L1hn
/AN DINLYNOL 6 Sanviy .24....4..52.. MOTLAINOSAd NOTIVHEIO AMON N
HOLYH A0 SINIHNOOA “ONINVIG AT WA
0 P ‘o"a no
Arranvnd

;g . '
- : (aonaond IveIa
tho “ahoo & i |
e 3 RIS a0 aaranaar || hvns wanio) awawarns] |
9 30§ TAOVA wAmH Lot/ ivinas 2 LHaAnaATNSG [ HNS HHTODL0N0 - AWV

| RS |




- ——

_ e e Lt ~

——— -

ol morstAnl

AL ranvnd

/ LG
1eujeIUnn yYowve o1 ajoqeq pexynboay xy33v vt
SRS N ETUEEUNERTTN S—
- ivi wmiog "hujped TG
3o t1ye vue (0s4) trepro Bupddyus Axojoey 1no 113 oo
Sl eaiakin P (O P ST L 491440 OHN =
e[qe] seeippy 9
‘photinbo:s
(togqunu puw adiy plooay) ‘“spteoetd atogyep ¢
r -.:4 (pboxinbhay Jy1) eAfbotton -y
I fejtearH eAji0ovolpry
a0
. . [ eAfjovojpey erfenty ¢
| 7] a eaza [ ) v oedhs ¢
‘{raugequnn tod ) *up poriy) BejIno
/81iajuon U0 Biep Yi1gA  meel) oAjjoeofpwy 1
_ ‘mieqeg reile
' | eredetd puv pargnbas hujreqey jo edhy eujmieieq 060
e \— - P EFTTIT T E——
‘onuefidmon Wy eie rwayy pue sejfiyivenh ‘petordmon wy TTile
::-avn._a:q Aelj) @InEenw O3 HIS) 1iIphy uvmorog HHN 0onRo
ANTAI0 OWNH
131NS I
/ALNG/ ALV B SUNGAS W Suonas HOTIATNOSIA HOTLVHAAO0 o 9
HOLYHTI0 SN Hhrimenad O WA
0 § ‘0°§ Wo

oo oan

-

v tho “1ho)

aova

SAONANOVA

MIAHON L1/ Ivinas

A0

{Lonaoma vkt a
ALTANAO) NYILL MANLO) LNFARAINS
FUETTE R LES _lezw. ashi1ovLn0 AWVE

ST .




| UNCIASSHIY

to be retalned for al

least two

(2) years by nMC,

HAME - OUTGOING SuM ) | swiement SERTALZLUT HONMDER FAGES ¢ ot ®
5 ME " > ENTI 5 . . B &8
HIPHERTY (OTUHER THA IDENTITY OF PACKAGES CONT. ONs 2
_fl Al RopueC) = - SPorsinperasm
HEO CONTHACT QUANTITY PEVISTON 1O,
OR p.o. & 0
OPEN. 1O, ) ERAWING, DOCUMENTS OPERATOR
& WONK OFERATION PESCRIPTION REMARKS AND STAMPS SIG"AW“E/').W
uyry SHIFT
120 Shlyning-(rlaut Servlces) Inspect () Acceplt
912 Shilpplng Contalners I—) Re jJect
1. Preper labellng (See Operaticn 090)
e Scal Nombers (See CS1INR)
3. NiS Heleasoe (Operatjon Q70)
4. Contalper Qualtity (Visual) - L I
- gu Shipping Department Release for Bhipment Raleased By) L =
40 Shipping bephrtment check Inteynal braclng/blocking/
. ) tledown on vehicle to epsure that the conptalnersg are
2132 tixaly positiopned for shipment.
150 Shipplng Departmoent Record Carrjer R
911312 and that proper placardy wore affected Lo outslde of
vehjcla. Kaleased by
160 Shippling bepartment Suchrlty compllied with Sacuplty L _
Syl32 Ke luased th_____ . .
110 Shipplng bepartment senr? completed Route Card and "
2133 attached completed forms to NMC, These records are

[ oNciAssim
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PITLE s < NUMBZR: REV.

SNM SHIPPING GUIDE
Section 13

- U O

PROC
1.

- -

edure for receiving radicactive shipments frcm other licensees.

n and define area of responsibility for the administration of
e problem ¢to assure full compliance with regulatory reguire-
eceiving shipments of radicactive material from other licensees

“w mun

" gt
o m
O o o
ot b

o o
Haq 0

T~
- e

Upcn receipt of containers of radiocactive material or empty containers
from other licehsees, the Rcceivinq Department shuall inespect the con~-
tainer fo’ cdamage, signs of tamperi ng, broken s~1's, and assure
handling in accerdance with any specxal instructions provided by
shippear. Ascertain that estimated and actual arrival times were in
good _.greement. Check integrity of tamper seals within 24 hours of
receipt time.

A radiation/contamination survey of each package and truck (where ap-
plicable) received is to be performed by NIS within 3 hours of receipt
of shipment if received during nermal working hours or no later than
18 hours if received after normal working hours.

NPD acceptance limits are: 300 DPM/100cm? for removable surface con-
tamination: 20 mR/hr at surface FROM INSIDE sources. NRC ané carrier
must be immediately notified if above: 22,000 DPM/100cm2 for removable
surface contamination; 200 aR/hr. at surface or 10 mR/hr at 3 ft. dis-
tance from external surface of package.

If any irregularities exist or damage is evident, set containers
aside and notify NIS and/or Security Departnment(s) for special in=-
structions.

PREDP

R2ED BY:
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SNM SHIPPING GUIDE

NUMB;R REV.
Section 13 0

e
- -

any of the tamper-safing devices have been disturbed in a
way that may indicate an attempt to render the device inoperable
or if the device has been accidentally damaged, the following
actions should be taken:

(1) The affected containers should izmediately be resealed
with ancother tamper-safing device, and the resealing should
be witnessed and attested %o by the perscnnel delivering
the containers. .

(2) The containers should be weighed and a determination made
48 to whether any of the contents have been removed.

(3) If the contents of the containers appear to be in order,
the shipper should be notified and given the option of
witnessing a guantitative assessment of the containers'
contents within 48 hours following receipt of the shipment.
If the shipper does not respond to this offer, the contents
©f the container should be assessed as soon as possible but

in no case later than 48 hours after Teceipt.

(4) If the contents cf the containers appear to have been re-
moved, the shipper and the Director of =he appropriate
NRC Inspection anéd Enforcement® Regional Office listed in
Appendix A of 10 CFR Part 73 should be notified and given
the option of witnessing a quantitative assessment of the
containers' contents within 2« hours following receipt. 1If
naither responds to this ocffer, the contents of the con-
tainer should be guantitatively assessed immediately and
witnessed and attested tc by personnel from at least two
@ifferent groups within the receiver's ergaanization.

Acceptable containers of radicactive materials received are %o be

transferred %o ( and unpackaged by) the Nuclear Material Control
Group. -

Pricr to unpackaging, the NMC Gronp will check the shipping papers
accompanying the package for specicl instrucstions Pprovided by the
shipper for safe opening of the container and 2andle accordiagly.

Prior to unpacking, the U-235 content shall be cbtained from the

shipper if act shown on packing list and handled in accordance
with NTS authorizaticn.

-

Con®irm weight of material received with shipping documents. PFill
out Form NRC-284 when NRC~74l canno:s be completed within 10 days:
report on NRC-741l within 30 days after receipt.
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PART WIME Incoming SNM SHIPMENT SERIAL/LOT NUMBZR o PRGE: 1
Containing Shipment/Pkg. or] IDPEN- PACKAGES CONT. ON:
Empty Fuel Shipping Cont. T_“'l"}\'l‘l“ﬂ R
HEO CONTRACT g QUANTITY NOTE OPERATIONS 50,60 & 80 REVISION NO.
v.0. § ARE NOT PERFOFMED I'OR
EMPTY CONTAINERS = " . §
OPER HO OPERATION DESCRIPTION DRAWINGS ,DOCUMENTS OPERATOR
&8 WORK REMARKS & STAMPS SIGNATURE/DATE
.1k SHIFT
010
91132 Receipt Date Receipt Time By ACC REJ. COMMENTS
Receiving (Plant Services) Inspecﬂt‘;rruc-k-'é-n-a‘ S I e
020 Bill of Lading: [j
9132 A. Proper Placarding — D
B. Shipment Firmly Held On Truck 1 1
C. No Visible Damage [:] 1
D. Any Special Handling Instructions [:| 1
030 11; Surv Sat'éur External Surfaces of Containers, ACC. REJ. COMMENTS|
p(( I
92132 » Removahle Surface Contamination NPD | | l |
Limits 300 DPM/100cm? — !
B. Internal Radiation NPD Limits 20mR/H at I:] [:1 |
external surfaces of pkg.
NRC must be hotified immediately via NIS if in
excess of 22,000 DPM/100cm2 or 200 mR/H at surface
10 mR/H at 3 ft.

\PPROVALS:
S LaUT SERVICES: 4&:—*’4‘ W‘I /"z" - .
NUCLEAR MATERLIfA CONTROL: g” / ¥ /”Wﬂ
L » .
3 /JV‘-/ u"/‘—'

\WICLEAR & INDUSTRIAL SAFE€Y Ww /9A

-t

NOT[ THE RECC RDING OF FALEE, FICTITIOUS

0. nnuouunv SIATEMENIS OR EMTRITE ON
THIS DOCUMENT MPY AL FUNISHED AR ATELONY
UNDER »EDERAL RTATUTES. “

IRFORMATION CATEGORY
LN )

é!! ‘/{ I &
FUTHORIZED CLASSIFIER

)nTE
DATE
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[ PART NIME  1.-0ming SNM 'MENRT SERIAL/LOT NUMBER ¢ I
Containing ‘hipment/Pkg. or{i--NTIFICATION PACKAGES )
| - Znpty Vue i ”"L :5{:'1 Cont. ax. (F’P’T' Oon: AR
1. O COLRACT OP QUANTITY NOTF OPERATIONS 50,60 & B9 REVISION NO, .
¢.0. § ARE NOT PERFORMED FOR EMPTY
~ FET— 1CQULALNERS
FLR.LO, DRAWING, DOCUMENTS OPERATOR
- ’ ik ) e
& LORF. OPERATION DESCRIPTICN REMARKS AND STAMPS SIGNATURE/DATE/
UNIT - SHIFT
)."l
Unlcad Vehicle. Check Each Container For: ACC. REJ,
2412
A. Tamper Proof Seal Intact., Verify is soon as ’—~— s
possible, but within 24 hours of receipt time of s
Oper .010 above. YES NONE
B. Shipping Damage [:]
C. Transfer to NMC Area
NMC Prepare to unpackage YES ., NO
050 A. Check for Special Shipper Instructions for fﬂ~J I“;J
9722 Safe Opening
B. Obtain U235 content, type of material and L__J 1
other shipping information.
C. Handle according to NIS authorization. [i:] I
NMC unpackage material. Clean outside as necessary YES NO i
0€9 and weigh. Store in specified area, and handle in | | l~ l
9722 accordance with NIS authorization. Confirm that ship-
o} mept is gomplete and guantity is caorrect
NIS sample for external contaminant on inside fuel REC . REJ.
070 package. Sample inside for empty containers. [ “'J
9413 NPD Limits 300 DPM/100 cm? ' g
. RECORD SPECIFIC PACKAGES SMEARED
NMC complete required NRC-284 and/or NRC-741. E0 )
OrO
9722




APPENDIX 8.3

v g
TITLE: U : RV, °©
PROCUREMENT OR MODIFICATION OF NUMBER
SHIPPING CONTAINERS (INCLUDING INNER Section 16
CORTAINER AND SUPPORTING STRUCTURE)

Tc define requirements for procurement of new shipping containers or
modification of exist ing shipping containers.

ure does not apply to shipping containers ordered by
£ UNC (i.e., contract item shipping containers).

REQUIREMENTS :

l. Obtain NIS approval of any new
shall cbtain any NRC/DOT

modified container design.
icensing approval reguired.

NIS

This requirement applies to standard DOT or special UNC containers.

L]

The purchase requisition/order shall
a. Sufficient detail to completely describe the container.

b. Test

inzlude:
and inspection requirements.
€. Certification requirement

d. Any field/receipt inspections by UNC and conseguences
c¢f rejecticn. Review DOT =49 CFR and 10 CFR 71 for some
reguirements.

3. The purchase requisition shall include appioval by NMC and NIS.

4. Vendor certification/inspection data and any UNC field/receipt in-
spection data shall be retained on file by NMC.

5. Any reguirement for field/receipt inspection
complete)

(sample,
shall be set fcrth by NMC personnel.

partial or

PREPARED 3!_(/’///44

NUCLEAR W{:}R.A’S,MA\naiiyf z/f
/v//,‘_ /(/(/ //77

NIS %ANA3232Q>%;;%;;ZZK§ g%422;7




