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U.S. Department East Building, PHH-23
of Transportation COVPETENT AUTHORI TY CERTI FI CATI ON e e 56590
Pipeline and FOR A TYPE B(UF FI SSILE

Hazardous Materials RADI OACTI VE MATERI ALS PACKAGE DESI GN
Safety Administration  CERTI FI CATE USA/ 0752/ B(U) F- 96, REVI SI ON 0

REVALI DATI ON OF UNI TED KI NGDOM COVPETENT AUTHORI TY
CERTI FI CATE GB/ 2816H B( U) F- 96

This certifies that the radioactive material package design described is
hereby approved for use within the United States for inport and export
shipnents only. Shiprments nust be nade in accordance with the applicable
regul ati ons of the International Atom c Energy Agency! and the United States
of America?.

1. Package ldentification - SAFEKEG 2816H.

2. Package Description and Authorized Radi oactive Contents - as descri bed
in Uni ted Ki ngdom Certificate of Conpet ent Aut hority
GB/ 2816H B(U)F-96, Issue 2 (attached). United Kingdom Change No.
CN- 031, Issue B is authorized for use (attached).

3. Criticality - The mninumcriticality safety index is 0.0. The maxi num
nunmber of packages per conveyance is determned in accordance wth
Table X of the I AEA regul ations cited in this certificate.

4, Ceneral Conditions -

a. Each user of this certificate nust have in his possession a copy
of this certificate and all docunments necessary to properly
prepare the package for transportation. The user shall prepare
the package for shipnment in accordance with the docunentation
and applicabl e regul ati ons.

b. Each user of this «certificate, other than the original
petitioner, shall register his identity in witing to the Ofice
of Hazardous Materials Technol ogy, (PHH 23), Pi peline and
Hazardous Materials Safety Adninistration, U S. Departnent of
Transportation, Washington D.C. 20590- 0001.

C. This certificate does not relieve any consignor or carrier from
compliance with any requirenent of the Governnment of any country
through or into which the package is to be transported.

1 "Regulations for the Safe Transport of Radioactive Material, 1996
Edition (Revised), No. TS-R-1  (ST-1, Revi sed) , " published by the
International Atom c Energy Agency(lAEA), Vienna, Austria.

2 Title 49, Code of Federal Regulations, Parts 100-199, United States of
Aneri ca.
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d. Records of Quality Assurance activities required by Paragraph
310 of the I1AEA regulations! shall be mintained and nade
available to the authorized officials for at |east three years
after the last shipnment authorized by this certificate.
Consignors in the United States exporting shipnents under this
certificate shall satisfy the applicable requirenents of Subpart

H of 10 CFR 71.

5. Marking and Labeling - The package shall bear the marking
USA/ 0752/ B(U)F-96 in addition to other required markings and | abeli ng.

6. Expiration Date - This certificate expires on Decenber 31, 2007.

This certificate is issued in accordance wth paragraph 814 of the |AEA
Regul ati ons and Section 173.472 and 173.473 of Title 49 of the Code of
Federal Regulations, in response to the Cctober 22, 2007 petition by Croft,
Inc., Los Alanbs, NM and in consideration of other infornmation on file in

this Ofice.

Certified By:
% Oct 29 2007
Robert A. Richard ( DATE)

Deputy Associate Administrator for Hazardous Materials Safety

Revision O - Issued to endorse United Kingdom Certificate of Approval No.
GB/ 2816H B(U)F-96, Issue 2 and United Kingdom Change Nunber

CN-031, Issue B for a period of 60 days.



Reference: GB/28168H/B(U)F -96
Issue 2
Page 1 of 9 pages

Certlf‘ cate of Apiproval of PackageDesign *
for the Carriage of Radioactive _ngerifa”lé

AT R
THIS IS TO CERTIFY that thé Sécistary of ${ate for Trar ""i%o& 19, for t]ué purposés ‘of
the Regulatxons of the Interriational Atomic Energy Agency;: the. Qomgant Authority-of
Greiit Britaln in respact of infand surface transpoit and-of the Unitad Kin 1 W of-Groat
Britain and Northern Ireland In respéct of sea and air transport and the 1 partifient of
the Environment for Northern Ireland being the Compg mea (ity.of Northern freland
In respect of inland.surface transport;-have. -appraved;the: pack: geﬁdes N:as aspemﬂad&in
section 1 of this certificate, as applied for by Croft Assoclates Ltd (see section 6) »

.‘ 1-1‘5 5-‘% 1‘

as Typ&B(UjF{sée Bai‘?igragshu) g€l e
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by-all modes: ..o dui A swviin *g
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Packaging Identification: SAFKEG 2816H

Ko .'.,'~_':.§. 2%
Packages manufactured to this design meet the requirements of the regulations and oodes onqﬁage 2 relevant fo
the mode of transpon subject to the follbwing general condition and to the conditions in the succeedmg paggsigf

this certificate. R A
In the eyent,of ariy. )tgrﬁyon,‘l%}ge §ggsm€m & the.p ; ¢ @ﬁﬂgﬁg A 'é,%pmm s

programme(s 80 tale I,
certificate wullscggse to ha% ‘effect unless the%ompeient ﬂuﬁ\onty is Totified of the alfération £ the’ Competent

Authority confirms the certificate notwithstanding the alteration.

Exptry Date This certificate supersedes all prewous |ssues and is valld until the end of

L"@c{é‘ber goz@@é’é ”sbcthﬁge) b ‘ S et #AE e
COMPETENT AUTHORITY IDENTIFICATION MARK SRR
e < TN {0 8 (3 i i 3 A LT 25 S T T TG by oy g T e ar

Type B(U) Fissile ‘ Type B(U) Fissilo Excepted or Non—ﬂssnle C
(see section 4.3) (see section 4.3) oy
GBIZQ‘IQH!B(U)F—QG bt A GBI2816HIE(U)-9§
. AT T e e T e ey SR EPA AL :
% MMW g Department for Transport
- Gresdt Minster House
3’ UCI m 76 Marsham Street
OF RADIOACTIVE | London SW1P 4DR

y E 9 . . il
———m‘ﬁm—— On behalf of the Secretary of State for Transport,

and the Department of the Environment for Northern Ireiand

This certificate does not relieve the consignor from compiiance with any requirement of the government of
any country through or into which the package will be transported.
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REGULATIONS AND CODES OF PRACTICE GOVERNING THE TRANSPORT OF RADIOAGTIVE MATERIALS
INTERNATIONAL '

International Atomic Energy Agency (IAFA)
TS-R-1 Regulations for the Safe Transport of Radioactive Materials 2005 Edition.

ational v e Orga e G . o : .
International - Maritime Dangerous Goods (IMDG) Code Amendment:32-04 (untl 31 December 2007) or

)

T R . LI

Safe Transport of Dangerous Goodd by Alr 2007-2008 Edition.

o

nternational Civil A

Technical Instructions for
nited zommission for Europe (UNECE) S

European Agreement concerning the International Carriage of Dangerous Goods by Road (ADR) 2007 Edition.

gkt "

ntes ernmental Organisation. for. International Carriage by Ra e et e s
Convention concerning International Carriage by Rail (COTIF) Appendix B. Uniform Rules concerning the Céntract
for International Carriage of Goods by Rail (CiM) Annex 1 Regulations concerning the Intemational Carriage of
Dangerous Goods by Rail (RID) 2007 Edition. [P i - ..

UNITED KINGOOM

GREAT BRITAIN ONLY. . - L g L
TheRadioattivé Ma‘téﬁal(l'\:oad Trandport) (Defiriitiofi of Radioactive Maijeﬂ‘a.l)'Odef"ZﬂOZ.gf 2002 No. Y02,

The Carriage of Dangerolis Gobds and Use of Transportable Pressure Equipment hégu!étlﬁﬁé 2007, Sl 2007 No
1_ 57 3. L : . ¥ N ] ke s

NORTHERN IRELAND ONLY. : T e .
The Radioactive Substances (Carriage by Road) Regulations (Narthern Ireland) 1983, SR 1983 No 344. The
Radioactive Substances (Carriage by Road) (Amendment) Regulations (Northem Ireland) 1986, SR 1986 No 61.

RAIL
GREAT BRITAIN ONLY. . -
The Carriage of Dangerous Goods and Use of Transportable Pressure Equipment Regulations 2007, SI 2007 No

1573.

SEA . y
British registered ships. All other ships whilst in United Kingdom territorial waters. The Merchant Shipping

(Dangerous Goods and Marine Pollutants) Regulations 1997, SI 1997 No 2367; Merchant Shipping Notice No MSN
1806 M, "The Carriage of Dangerous Goods and Marine Pollutants in Packaged Form - Amendment 33-06 to the

international Maritime Dangerous Goods (IMDG) Code".
$T'R 'la jons 2002, SI
7 No 28,
]

| e To
IVITIAOKIAG %0
loe AP TAM

Bt YV

AR e
The Air Navigation Order 2005, S| 2005 No 1970. The Air Navigatio [ (Ddrteraus

2002 No 2786. The Air Navigation (Dangerous Goods) (Amendment) Regsl

Rail (QTIE} —— e e e e
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1. PACKAGE DESIGN SPECIFICATION T A PR

The Package Design Specufcgtson shall be in ac;cordar;ce wrth Croft Associates Ltd Safety
Report reference DSR 2816H-96 Issue D dated 13 September 2007, and delfcations to the
package design approved by the authority named on page 1 of this certificate under the
established modifications procedure. : . RN

1. 1Speqrrcat|on of; Desngn S T
Deslgn No. Title (number of components) Drawing/Drawing List Issue -
2816 Outer/ keg (one) ) . CnEry Megl vRie oo '
L T O L L ¥ L P T T :b‘) DL-,QC--5651 RS AN B
2851 Inner / Containmerit Vessel (oné) T I g

1.2 Authorised Contents T

B L e e B T Ly St Ty Y
a) Unimradiated solid material including isotopes of Plutonium, Uranium, Thorium and
«Americium within 2 primary cantainment as specified in PCS031 Issue D.
b) The package may be transported empty of contents. -
¢) The total rate of heat generation shall not exceed 80 W
d) The fotal activity.of the isotopic content shall not exceed:
~PUZIB~BOATRA . . . o .
Pu 239 - 2.31 TBqg
Pu 240 < 8:45 TBq
Pu241-731TBq
Pu 242 -0.146 TBq
Am241-362JBq . . . - ...
Th 232 - 407MBq . L
U233- Q155'[Bq ST was
U234 - 0,232 TRq
U235 — 80.1 MBq
U236 - 2.4 GBq
U238 - 12.4 MBq
e) When transported by Air the total actwnty of the |sotop|c content shall not exceed
Pu238-31Bq - Lo . .
Pu239-34.6 GBq
Pu.240.-3.07Bq -
Pu241-57,3 TBq
Pu 242 -0.146 TBq
Am 241 -3 TBq
Th.232 - 4.07 MBq
U 233 - 5.38 GBq
U234 - 0.232 TBq
U235 - 1.2 MBq
U236 - 2.4 GBq
U238 — 12.4 MBq

woool L . I
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f) Mixtures of these nuclides are permitted providing the sum of the proportionate
amounts of each nuclide with respect to the limits shown in 1.2 d) or 1.2 e), as
appropriate, does not exceed unity and providing that the fissile restrictions given in 1.3
are complied with. ' A ' :

1.3 Fissile Material Restrictions

Unless the contents of the package and/or consignment meet the requirements of paragraph
672 of IAEA TS-R-1 2005 Edition, the packages shall comply with the following fissile material
approval: - p U :

Fissile Material Approval H1

a) Fissile Material: ~ Uranium, plutoni_um or mixtures thereof in any form. -

The total mass of plutonium (Waii isotope—;j‘a_n& —td—tai—.U2_3“é-shalT r_10t
exceed 1kg per package.

The uranium may be of any enrichment.

The Pu241 content of the plutonium shall not exceéd the Pu240

content. - 5 S E C
b) Conditions: (i) up f6°30g of hydrogen from ailt sources (inciuding hydragen
bound in compounds of fissile material) niay be present

(i) up to 20g each of beryllium, graphite and D,0
may be present. '

(iii) Apart from as allowed by (i) and (i) above no
materials having an atomic mass less than
14 may be present in the 2851 containment
vessel, apart from boron of which is unlimited.

c) CRITICALITY SAFETY INDEX (CS) = 0 (zero)

d) Criticality safety submission: Serco Assurance report SA/NDT/19733/R01 lssue 2
“Criticality Assessment of Package Design No. 2816H" dated 12 September 2007.

e) This package has been shown to be sub-critical following water ingress as required by
Paragraphs 677 and 678 of IAEA TS-R-1 2005 Edition. Special features to exclude
water are not therefore required.

f) The criticality safety case (see (d) above) assumes that the uranium and piutonium
contains only those isotopes limited in (a) above. Other radionuclides present as the
result of iradiation and reprocessing were not considered in order to maximise neutron

multiplication.

g) Air transport restrictions: The package has not been shown to be subcritical under the
conditions specified in IAEA TS-R-1 2005 Edition, paragraph 680. The package may



. Reference: GB/2816H/B(U)F -96
e Issue 2 |
gy el Page 5 of 9 pages

not, therefore, be transported by air unless the contents .are nop-fissile, or fissile
excepted (see paragraph 4.3).
;o """" T B mn" A3 (U‘ et
-,h) iny the frssrle materials speq:lﬂed In syb-peragraph (a) aéove are. germnt;ed to be
present, other than in trace quantities, that is to say.up o, eit_her a tptal of 1 g per
package, of a concentration of 0.1% by mass of the total ﬂssrle nuciides present.
i) Nuclides other than those defined in IAEA TS-R-1 2005 Edition, paragraph'§22 as
i ‘tissile materlals are not. restrlcteg unless so; speclfed aboye RS IR .
et LI SAFY a1 P} B0 ot Lty e "’J ‘n‘"“e Ui B §93 ':‘ﬁ 4
3) Where parameters are not quafr%ed as maxir'h’a mlnima or ranges Jhe \galues given are
to be within the tolerances speciﬁed on the relevant drawings.
R ;J.."”.QL\;PX .,,‘ ;:';'-{'J.’; [5,‘4, 2 ‘E;h;;’?&“ R R I ] % [ + R - ARV DL
230 et Sk BRSNS T P '«‘, SR WSTRY RN LIRSV R S & T

1 4 Rackegerpi ey .§|°ﬂ§ arlgﬂ Qshts AP T e P 30

a) Nominal Dimensions: 425 mm diameter x 1000 mm long (see sectlondé for package
illustration)

ST At REE e SRR I AR L I S

b) Maximum authorised gross weight: 147 kg

£ 2
2. USE OF PACKAGE
{ v # !
2.1 Use of packaging
LS T sty Sl g e # Tootat v Rers s R
a) The packagrng shall be used and handled i accordance Wlth the requirements of .CPI
* A21:issue] &dated 12rSeptemberQQO7.r T SN R MU S CRIN U N S SR
woreg feagEeen b e R B R e e S '-'f: ol anhvhy or e
b) @The:»packaging shall be ‘malntained in. accordance wlth the reqwrements af- CSP 068

1% o issueA.dated TeNovember 2006:# % siduinri w0 ek ke it

2 2 Supplementary Operational Controls
e Ml T o BTN UG SO A RIS R B sed g ey et bt :
- 'a") ~The accessrble surfacés of-the package must: not exqeedsasﬁo Smtable measures
- (such as theiuse of alight' metal carfopy té-prévent access:toithe fackage surfdce) must
be taken to ensure that no access can be:gained to ‘surfaces :with a:témperature in
excess of 85°C '

P S 2

B Il . . g gl .
G . ¢ §

LR A A RO -‘!x:i‘.:
- by The paekage shall not be sheeted over or over-stowed by Ioose cargo
.. L 3 I PO ) B Tt Q,?u -1 T
¢) The package is not requrred to: reach thermal equillbnum before shlpment
d) A single package may be shipped without a stillage providing rt rs. lald horizontal and

strapped and chocked to prevent movement in the transport vehicle during routine
conditions of transport.
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2.3 Actions prior to shipment

a) Administrative controls shall ensure that the contents are in accordance with section 1
of this certificate, arid that the consigner and consignee hold a copy of the instructions
on the Use of the packaging. ' :

2.4 Emergency Arrangeme,nt§
a) Before shipment takes place, the corisignor ‘shall have drawn up suitable
emergency plans, copies of which shall be supplied to the UK Competent Authority
“oh demand. A ST e . ‘ :

b) If the consignor's own, or other approved emergency plans cannot be initiated, for
any reason, then the police shall be informed immediately and requested to call the

- Joeal - NAIR- -(National--—Arrangements - -for‘lncidénts . Invbiving - Radioactivity). - - -

establishment. )
e : T N " TR

R N

DRIR 2y

2.5 Ambient temperature range for package design
a) -40°Cto +38°C
3. QUALITY ASSURANCE

3.1 Quality assurance programmes applicable to this design are:
a) Croft Associates Ltd Quality Management System:and. - * - . : _
b) any other quality assurance programmes -associated with the design, manufacture,
testing, documentation, use, maintenance and inspection, and for transport and in-
transit storage operations, that also tomply with national or international standards. for -
quality assurance which are acceptable to the authority named on page 1 of this

certificate.

3.2 No alterations shall be made to the quality assurance programmes associated with this
design and- approved by the authority named on page 1 of this certificate unless that
alteration has the prior approval of 'said authority, or it falls within the agreed change
control procedures of that programme. - :

3.3 No quality assurance programme shall be used at any stage of the design,
manufacture, testing, documentation, use, maintenance and inspection, and for
transport and in-transit storage operations, unless said programme forms part of or is
the quality assurance programme approved by the authority named on page 1 of this
approval certificate.
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4. ADMINISTRATIVE INFORMATION -

4.1 Other Related Certificates (Alternatzve Radioactive Contents)

Other related UK certificates using the 2816 outer are shown below -

Certificate Reference & Issue Certificate Type | Expiry Date
GB/2816G/B(U)F-96 Issue 1 Design | 28/02/2009

The list above was complete at the time of compllatlon of this des:gn approval certificate.
Other related certlf cates may exnst

Y,
c g . ol

A
4.2 Additional Technlcal Datallnformatlon o F‘*: A

a) At the time of compilation of this design approval certrﬁcate The Ionismg Radiations
Regulations 1999, SI 1999 No 3232 and Approved Czsde qégaracgiqe ap) Ty. with regard
to radiation protection, to all modes of transpart a ap mu ubstances in
Harbour Areas Regulatlons 1987 SI 1987 No 37, apply in UK Ports .,

4.3 Non-fissile or fissile excef)fed SRR S 7' 4 .

a) If the actual content carried in.the package is non-ﬁsﬁlle or fissile exempt material, then

this certificate can be regarded as a Type B(U)-96 approval, with :the corresponding
Competent Authority Identification Mark as indicated Qn page 1 of this certrf icate.
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5. PACKAGE ILLUSTRATION

Package Design No 2816H

/ Padlock

- — Security Seal
Keq Dedigh
N N092815g
] § :
N . | o
| S—/’"/ Cork Packing
N

———CV Design
No 2851

Cavity for
Radioactive
Contents

113430




6. CERTIFICATE STATUS

Design Approval issued to:-

Reference: GB/2816H/B(U)F -96

Issue

2

Page 9 of 9 pages

Croft Associates Ltd
Building F4
Culham Science Centre
Abingdon
Oxon
0OX14 3DB
Issue No. Date of Issue Date of Expiry Reason for Revislon
1 13 December 2008 31 December 2009 First application for a new
design.
2 As date stamp on page 1 31 October 2012 Revision to aflow flssile

contents.




Croft Associates L

COMPETENT AUTHORITY APPROVAL OF CHANGES TO CN No 031
PACKAGE DESIGN Issue B
Package Design No 28161 Colloguial Name SAFKLG Mod or NCR Ne
Cernficate No GB 28 16H/B(L)1-96 DSR Relf No DSR 2816H-96 ixsue D
Proposcd Changes Category: AC.’ Amendment/Concession

Update Packaging Contents Specitication PCS 031 to increase the mass of thorium that may be
carried in the package from 1 kg to 20 kg and to also increase the allowable mass of U 238 from
110 1O kg,

Supporting Documentation:

Document Noo PCS 034 Issue | Document Fitle Package Contents Specification for Puckage Design
‘ Number 2R16H

Stgned e [//ﬁ/ «} o Date /é//‘/“?

IRL\{KWMM( Offieers

¢ ompe(cnl Authority Comments

c..\( s f,‘u(,. o £ES 031 inmaa G & “ppreved

confan s J(m«/ m‘/w corts /‘J: Ge/.zméu//s’(a)F?C
Z‘su.g Z

The proposed change Nuwie :D, VIy;c Computens Authonty Approrat Saunp

p—
-
Approved ' J. §7 €L3ART, ww
FOR THE TRANBRORT

Not Approved Sign  / >M‘;¢ . 2 2 OCI
under the wermis of the existing W mTNE
approvalis)

e 22 ablen 2077 . |__MATERALS |

Approval received by letter Received by: Date:
facsimile: F-mail:

[N 031 $ssue B.wpd] ' {Competent Authority Change-Controlied-F1H0-Revi.WPD]
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U.S. Department East Building, PHH-23

. 1200 New Jersey Avenue SE
of Transportation Washington, D.C. 20590
Pipeline and

Hazardous Materials
Safety Administration

CERTIFICATE NUMBER: USA/0752/B(U)F-96, Revision 0

ORIGINAL REGISTRANT(S):

Dr. Robert Vaughan
President

Croft, Inc.

240 Camino Encantado
Los Alamos, 87544
USA



