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From the Statute of the IA

Article III: Functions. 
Para A.6. The Agency is a

adopt … standards of 
health and minimizationhealth and minimization 
property, and to provide
these standards …”

Para B.3. In carrying out it
shall allocate its resourcshall allocate its resourc
secure efficient utilizatio
general benefit in all areg
mind the special needs
areas of the world.

IAEA

AEA

authorized to establish or 
safety for protection of 
of danger to life andof danger to life and 

e for the application of 

ts functions, the Agency 
ces in such a manner as toces in such a manner as to 
on and the greatest possible 
eas of the world, bearing in g
s of the under-developed 
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From the Statute of the IA

Article VIII: Exchange of info
“The agency shall take pos
exchange among its mem
to the nature and peaceful u
shall serve as an intermedia
this purpose ”this purpose.  

IAEA

AEA

ormation
sitive steps to encourage the 

mbers of information relating 
uses of atomic energy and 
ary among its members for 
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Some Historica

• 1957 : Programme commence

• 1961 : Safety Series no. 5 pub
waste in the sea).

• 1965 : Safety Series no. 15 pu
ground).g )

• 1970 : Underground disposal a
accepted a specific programmaccepted, a specific programm
established.

• 1978 : Establishment of the Te1978 : Establishment of the Te
underground disposal of radio

IAEA

al Background

ed.

blished (Disposal of radioactive 

ublished (Disposal in the 

approach internationally 
me for production of guidesme for production of guides 

echnical Review Committee onechnical Review Committee on 
active waste.
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History 

• Late 1980s : Radioactive Waste
Programme established;  

• 1991 : International Radioactive
Committee (INWAC) established

• 1989: Safety Series No. 99 puby p
of high-level radioactive wastes

• 1994: Safety guide published ony g p
facilities (111-G-4.1); 

• 1996 (January): Department of ( y) p
created Mandate to prepare and

IAEA

(cont’d)

e Safety Standards (RADWASS) y ( )

e Waste Management Advisory g y
d;

lished on underground disposal g p
;

n siting of geological disposal g g g p

Nuclear Safety and Security y y
d review IAEA Safety Standards.
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Hierarchy of IAEA 

FundamFundamFundamFundam

RequireRequireRequireRequire

GGGGGuiGuiGuiGui

IAEA

Safety Standards

mentalsmentalsmentalsmentals

ementsementsementsements

desdesdesdes
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Two categories

Thematic AreasThematic Areas

Legal and Governmental Infrastructure

Emergency preparedness and response

Management systems

Assessment and verification

Site evaluation 

Radiation protection

Radioactive waste management

Decommissioning

Rehabilitation of contaminated areas

Transport of radioactive material

IAEA

s of standards

Facilities and ActivitiesFacilities and Activities

Nuclear Power Plants: design

Nuclear Power plants: operation

Research reactors

Fuel cycle facilities

Radiation related facilities and activities

Waste treatment and disposal facilities

8



Safety Fun

Policy document of the IAEA Safety 
St d d S i

y

Standards Series:

– State the basic objectives, conState the basic objectives, con
and principles involved in ensu
protection and safety;

– Comprised of 10 safety princip

– Principle 7: Protection of pre
and future generations. Peop
the environment present andthe environment, present and 
must be protected against rad
risks.

IAEA

damentals

nceptsncepts 
uring 

ples;

esent 
ple and 
futurefuture, 
iation 
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Safety Req

Safety Requirements:
• Elaborate on the basic object
and concepts of SF-1 as they a

ifi ti it f ilita specific activity or facility;

• Should be concise and reflect
‘What’ and ‘Who’ of safety 
management − associated 
explanatory text should describexplanatory text should describ
the requirements exist. 

• Use “shall” statements.

IAEA

quirements

tives 
apply to 

t the 

be ‘Why’be ‘Why’ 
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Safety G

Safety guides:

• Focus on ‘How’ safety requiFocus on How  safety requi
can be met;

S t l• Suggest one or several way
meet the requirements, but no
only way;only way;

• Use “should” statements.

IAEA

Guides

irementsirements 

tys to 
ot the 
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The RADWASS Series

IAEA

s of Safety Standards
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IAEA Safety Standards for Dis
Before ComprBefore Compr

Near Surface Disposal ofNear Surface Disposal of 
Radioactive Waste, WS-R-1, 

(1999)

Siting of Near Surface Disposal 
Facilities, SS-111-G-3.1 

(1994)

Safety Assessment for Near Surface 
Disposal of Radioactive Waste WS G 1 1Disposal of Radioactive Waste, WS-G-1.1 

(1999)

Borehole Disposal Facilities for 
Radioactive Waste, DS335

(soon to be published)

IAEA

sposal of Radioactive Waste,
rehensive Planrehensive Plan

Geological Disposal ofGeological Disposal ofGeological Disposal of 
Radioactive Waste, WS-R-4 

(2006)

Geological Disposal of 
Radioactive Waste, WS-R-4 

(2006)

Siting of Geological Disposal 
Facilities, SS-111-G-4.1

(1994)

Borehole Disposal Facilities for 
Radioactive Waste DS335Radioactive Waste, DS335

(soon to be published)
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Going forward – an integra
for disposal of ra

DiDis
Radioa

D

Near Surface 
Disposal of 

Radioactive Waste, Facilit
DS356 Act

M it i dMonitoring and 
Surveillance of

Radioactive Waste 
Disposal Facilities, 

DS357

IAEA The

ated package of standards 
adioactive waste

l fsposal of 
active Waste, 
DS354

Geological Disposal 
of Radioactive 
Waste DS334ties and Waste, DS334

tivities

Th S f t CThe Safety Case 
and Safety 

Assessment for
Radioactive Waste 
Disposal, DS355

14
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The Commission and T

Comm
on Safety

(C

Nuclear Safety 
Standards
Committee
(NUSSC)

Radiation Safety 
Standards
Committee
(RASSC)(NUSSC) (RASSC)

Expert Groups Expert Groups

IAEA

Technical Committees

mission
y Standards
CSS)

Waste Safety 
Standards
Committee
(WASSC)

Transport Safety 
Standards
Committee

(TRANSSC)(WASSC) (TRANSSC)

Expert Groups Expert Groups
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Of N

• Requirements are to be reviq
Guides on a 5 year cycle.

• Readers are invited to comm
standards through the IAEA

• Recently adopted a new formRecently adopted a new form
concise statement of require
text. Initiated with WS-R-4.

• The IAEA is bound by statut
standards for application wostandards for application wo
funds. 

IAEA

Note

iewed on a 10 year cycle, y y ,

ment on draft and published p
A website.

mat for Safety Requirements:mat for Safety Requirements: 
ement followed by explanatory 

te to apply the safety 
ork carried out with IAEAork carried out with IAEA 
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How the standa

• IAEA Safety standards are not bin• IAEA Safety standards are not bin
Member States - often used as a 

• “Newcomers” to nuclear power /aNewcomers  to nuclear power /a
disposal – usually developing cou

• Basis for peer reviews• Basis for peer reviews.

• Basis for regulations in 
developing countriesdeveloping countries.

• Integrated Regulatory Review 
Service (IRRS)( )

• Technical Cooperation Fund 
(TCF) work

IAEA

ards are applied

nding on thending on the 
benchmark.

and orand or 
untries.
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DS

Draft Safety R
Disposal of RaDisposal of Ra

IAEA

S354:

Requirements for 
adioactive Wasteadioactive Waste
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Safety requirements 

LEGAL AND ORGANIZATIONAL FRAMELEGAL AND ORGANIZATIONAL FRAME
Requirement 1: Government responsibilitie
Requirement 2: Regulatory body responsib
Requirement 3: The responsibilities of the 
SAFETY APPROACH
Requirement 4: Importance of safety in theRequirement 4: Importance of safety in the
Requirement 5: Passive safety
Requirement 6: Understanding and confide
SAFETY DESIGN PRINCIPLESSAFETY DESIGN PRINCIPLES
Requirement 7: Multiple safety functions
Requirement 8: Containment
Requirement 9: Isolation
Requirement 10: Surveillance and control o

IAEA

for disposal (DS354)

EWORKEWORK
es
bilities
operator

e development processe development process

ence in safety

of passive safety features
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Safety requirements 

FRAMEWORK FOR DISPOSAL
Requirement 11: Step by step developmenRequirement 11: Step by step developmen

THE SAFETY CASE AND SAFETY ASSE
Requirement 12: Preparation, approval andq p , pp

assessment
Requirement 13: Scope of the safety case 
Requirement 14: Documentation of the safeq

STEPS IN THE DEVELOPMENT, OPERA
FACILITIES

Requirement 15: Site characterization
Requirement 16: Design
Requirement 17: Construction
Requirement 18: Operation
Requirement 19: Closure

IAEA

for disposal (DS354)

nt and evaluationnt and evaluation

ESSMENT
d use of the safety case and safety y y

and safety assessment
ety case and safety assessmenty y

ATION AND CLOSURE OF DISPOSAL 
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Safety requirements 

ASSURANCE OF SAFETY
Requirement 20: Waste acceptance
Requirement 21: Monitoring programmes
Requirement 22: Post-closure and institutioq
Requirement 23: Consideration of the Syst

nuclear material
Requirement 24: Requirements in respect q q p
Requirement 25: Management systems

EXISTING DISPOSAL FACILITIES

Requirement 26: Existing disposal facilities

IAEA

for disposal (DS354)

onal controls
tem of accounting for and control of 

of security measuresy

s
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Example, Requireme

Requirement 13: Scope of thequ e e t 3 Scope o t
assessment

The safety case for a disposal 
safety relevant aspects of thy p
facility, and the managerial a
safety case and supporting s
d t t th l l fdemonstrate the level of pro
provide assurance to the reg
interested parties that safetyinterested parties that safety

IAEA

ent 13

he safety case and safety e sa ety case a d sa ety

facility shall describe all the 
he site, the design of the , g
and regulatory controls. The 
safety assessment shall 
t ti id d d h llotection provided and shall 
gulatory body and other 
y requirements will be mety requirements will be met. 
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DS3DS3
Draft SafetDraft Safet
Geologica

of Radioac

IAEA

334334:
ty Guide forty Guide for 
al Disposal 
ctive Waste
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Cont

1.  Introduction
2.  Overview of Geological Dg
3.  Legal and Organizational 
4.  Safety Approach
5.  Safety Case and Safety As
6.  Elements in a Stepwise Ap

Geological Disposal Facili
•Step-by-Step Process
•Site CharacterizationSite Characterization
•Facility Design
•Waste Acceptance Criteria
•Construction
•OperationOperation
•Closure
•Monitoring Programmes
•Post-closure and Institutiona
•Nuclear SafeguardsNuclear Safeguards
•Management System

APPENDIX I: Siting Of Geo
APPENDIX II: Post-closure 

IAEA

tents

Disposal and its Implementationp p
Infrastructure

ssessment
pproach for the Development of 
ities

al Controls

ological Disposal Facilities
Safety Assessment
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Graphics fo

Figure 1 is a timeline for the e
process, with some emphasis p , p
time where the minimum num
to be made. 

Figure 2 gives special emphas
construction siting process (thconstruction siting process (th
timeline). Figure 2 was been a
support the text on site characsupport the text on site charac

IAEA

or Timelines

ntire repository development 
on decision points and points in p p

ber of three safety cases need 

sis to the stages in the pre-
he first block in the Figure 1he first block in the Figure 1 
added to the document to 
cterization and sitingcterization and siting.  
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Figure 1: Timeline to illustrate th
disposal facility. p y

Ope

Construction
activities

Cons
ac

ac

Pre-construction
activitiesPhase of activities

Regulatory 
decision to
construct

Decision to
investigate

Regulatory 
decision
to emplace

Decision points

Pre-operational period OpeTypical steps Pre operational period Ope

Safety case
for construction

Safety case fo
emplacement

Safeguards/Environmental Monitoring

Typical steps

Design/Site CharacterisationKey programmes

Safety Assessment

IAEA

he development of a geological 

erational
ti iti

struction
ctivities

ctivities

Closure
activities

Post-closure
activities

Timeline

Regulatory 
decision
to close

Facility
closed

rational period Post-closure periodrational period Post closure period

r Safety case for
closure
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Figure 2: Stages in a 

IAEA

siting process
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Member Stat

Approval to send to MS in O

At the end of the 120 day co
a total of 229 comments wer

Australia 26
B l i 5Belgium 5
Brazil 4
Canada 55Canada 55
Egypt 6
Finland 6Finland 6
France 7
Hungary 26

IAEA
Hungary 26

te Feedback

ct 2006 (by WASSC). 

mment period (2007July 25),
re received.

IAEA-WTS 3
I di 18India 18
Japan 18
Pakistan 19Pakistan 19
Russia 6
Switzerland 2Switzerland 2
Ukraine 15
USA 13

28
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General Revisions

Almost 75% of the commen
towards improving clarittowards improving clarit
accepted “as is” or acce

These are important becauThese are important becau

The 50 or so comments rem
difficult deal with.

IAEA

nts were to directed 
ty of the document ⎯ty of the document 
epted with minor changes.
use most readers are ESLuse most readers are ESL.

maining were more 
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Common theme –

Concern with the level of detail

• Too much detail in appe
siting is but one aspect ositing is but one aspect o

• Siting should expand on 
siting based on experien

• If DS334 supercedes theIf DS334 supercedes the
should be moved to the 

IAEA

– detail on siting

l on sitingg

ndix on siting given that 
of the guideof the guide. 

socio-political aspects of 
nce gained in last 10 years.

e existing guidance siting –ite existing guidance siting it 
main body of the document.
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Issues – independent r

“Th l t b d h“The regulatory body sho
independent capability
paragraph 3.8: “It may
undertake independenp

This type of issue is a co
countries, where resou

IAEA

regulatory capabilities

ld d lould develop an 
y...” is inconsistent with 
y not be necessary to 
nt research...”

oncern for developing 
urces are scarce.
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DS
D ft S fDraft Saf

Near SurfaNear Surfa
of Radioa

IAEA

S356:
f t G idfety Guide, 
ace Disposalace Disposal 
active Waste
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DS356: C

1 Introduction1. Introduction
2. Overview of Near Surface Dis
3 L l d O i ti l I f3. Legal and Organizational Infra
4. Safety Approach and Design P
5. Safety Case and Safety Asses
6. Implementation of the Disposa
7. Existing Disposal Facilities
Appendix I:  Siting of Near Surfac
Appendix II:  Post-Closure Safety

IAEA

Contents

posal and its Implementation
t tastructure

Principles
ssment
al Project

ce Disposal Facilities
y Assessment
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WASSC

Th t d ft h t k• The present draft has taken 
character of DS334. 
DS356 d t b tt di ti• DS356 needs to better distin
near surface disposal (e.g., 
approach to safety)approach to safety).

• Develop the guidance furthe
id f th diff t tguidance for the different typ

systems (concrete vaults, V
type disposal)type disposal).

IAEA

 Review

t h f thover too much of the 

i h th i t fnguish the unique aspects of 
better reflect the graded 

er so there is specific 
f f di lpes of near surface disposal 

LLW disposal and cavern 
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WASSC

The discussion needs to be furth
a number of areas, such as:
• Institutional controls
• Containment and performance o

time.
• Waste characterization and contWaste characterization and cont
• What does retrievability might m

S d t IAEA M b St t fSend to IAEA Member States for
new Requirements has been a

IAEA

 Review

her developed  and expanded in 

of the engineered barrier system over 

trol of inventorytrol of inventory
mean in practice.

MS t l ft thr MS comments only after the 
approved. 

35



WASSC

• Should explain how only ap y
radionuclide inventory is l
given exposure scenario.given exposure scenario.

• Provide a detailed concep
singularities of a disposal
against other nuclear or r

• No examples of conceptu
surface disposal systemssurface disposal systems

IAEA

 Review

a subset of the 
likely to be relevant for any 

ptual description of the 
l facility when compared 
radioactive facilities. 

ual design of typical near 
s are provideds are provided.
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Emerging

National policy and strategy for ra

In some Member States post closur
requirement. It would have to be 

ld t h t blwould not have an unacceptable
performance of the disposal syst

The safety case (the collection of a
demonstrate the safety of a faciliy
develop together with the develo
approach provides a basis for de
development operation and closdevelopment, operation and clos
identification of areas of uncertai
focused …

IAEA

g Themes

adioactive waste management.

re retrievability is a legal 
ensured that any such provision 

d ff t f t adverse effect on safety or 
tem. 

arguments and evidence to 
ty) for a disposal facility will y) y

opment of the facility. This 
ecisions relating to the 
sure of the facility and allows thesure of the facility and allows the 
inty on which attention needs to be 

37



Emerging

• From DS354… Experience to dap
facilities has shown that accepta
broad range of stakeholders (in
number of factors The detailed cnumber of factors. The detailed c
however, beyond the scope of th

• Graded approach to safety Co• Graded approach to safety. Co
of protection” in the safety funda
resources devoted to safety by thy y
stringency of regulations and the
commensurate with the magnitud
amenability to controlamenability to control. 

IAEA

g Themes

ate in selecting sites for disposal g p
nce of a disposal facility by a 
terested parties) depends on a 
consideration of such processes isconsideration of such processes is, 
his publication.

overed by “Principle 5: Optimizationovered by Principle 5: Optimization 
mentals (SF-1). Specifically … The 
he licensee, and the scope and p
eir application, have to be 
de of the radiation risks and their 
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Emerging

Safety functions fulfilled by meSafety functions. … fulfilled by me
property of part of the disposal sy
combination of processes, that cp ,
isolation of the waste (e.g. low hy
corrosion rates, slow waste matr
l hi t l di lidleaching rates, low radionuclide s

• Each safety function should be a
the others to ensure that they arethe others to ensure that they are
fail through a single failure mode

• Safety assessment should assesSafety assessment should asses
system is such that safety functio

IAEA

g Themes

eans of a physical or chemicaleans of a physical or chemical 
ystem, or by a process, or 
ontributes to containment and 
ydraulic conductivity, slow 
rix dissolution,  low radionuclide 

l biliti hi h ti )solubilities, high sorption). 

as independent as possible from 
e complementary and unlikely toe complementary and unlikely to 
e. 
ss whether the design of a disposalss whether the design of a disposal 
ons are complementary. 
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IAEA P

Projects:j
• PRISM - near surface d
• GEOSAF – geologicalGEOSAF geological 
• SADRWMS – predispo

ManagementManagement
Networks:

DISPONET I t ti• DISPONET – Internatio
• ENVIRONET – Environ

Remediation Network

IAEA

rojects

disposal
disposaldisposal

osal radioactive waste 

l LLW Di l N t konal LLW Disposal Network
nmental Management and 
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PRISM: Practical Illustration and Us
Management of Nea

First Meeting: 30 March – 3 April 20
from 30 countries and chaired by

The 4th in the series of near surface
h h d i h l 1980 Thhas had since the late 1980s. Th
surface disposal covers the entire

T k GTask Groups:
1) Understanding the safety case
2) Disposal facility design2) Disposal facility design
3) Managing waste acceptance
4) Managing uncertainty

IAEA

e of the Safety Case Concept in the 
ar-Surface Disposal

009. Attended by 60 participants 
y Ms. Christine Gelles (US DOE)

e disposal projects that the Agency 
i b fe experience base for near 

e lifecycle of facility development. 
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Upcomin

• International workshop on Post-cp
of repositories to mark the 10th a
de la Manche, Cherbourg, Franc

• International Conference Effectiv
Further Enhancing the Global Nu
2009 December 14 18 Cape To2009 December 14-18, Cape To

• A one-day side event of the inter
i th I t ti l W k his the International Workshop on
Licensing of Radioactive Waste D

• International Conference on the mInternational Conference on the m
from nuclear power reactors. 201

IAEA

g Events

closure monitoring and surveillance g
nniversary of the closure of Centre 

ce, 2009 September 22-25. 

ve Nuclear Regulatory Systems: 
uclear Safety and Security Regime, 
wn South Africawn, South Africa. 

rnational conference in Cape Town 
D t ti th S f t d Demonstrating the Safety and 

Disposal. 2009 December 14.
management of spent nuclear fuelmanagement of spent nuclear fuel 
10 May 31-June 3, Vienna.
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IAEA safety standards - d

Comments on the draft saComments on the draft sa
welcome.

Download drafts and com

1 Web page1. Web page 
2. www-ns.iaea.org/sta
3 Cli k “D ft St d3. Click on “Draft Stand
4. Click on “Standards

IAEA

download and comment 

afety standards are alwaysafety standards are always 

ment ….

andards/standards/
d d li t d b b ”dards listed by number”
s Feedback “
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We welcWe welc

IAEA

come your input!come your input! 
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