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1 PURPOSE OF THIS DOCUMENT

Application has been made to the Scottish Environment Protection Agency (SEPA) by
Dounreay Site Restoration Limited (DSRL) for the disposal of radioactive waste arising from
the decommissioning of the Nuclear Licensed site at Dounreay. An application to dispose of
radioactive waste under Section 13 of the Radioactive Substances Act 1993 (RSA 93) and
accumulate radioactive waste under Section 14 of RSA 93 was received in April 2010.
Additional correspondence providing amendments and additions to this application was
received from DSRL in May 2010, June 2010, August 2010, February 2011, May 2011,
August 2011, September 2011, January 2012 and August 2012.

Under section 16 of the Radioactive Substances Act 1993 (RSA 93) SEPA carries out
discretionary and public consultation on any application for radioactive disposals from nuclear
licensed sites as part of its determination of such applications.

The original application and the amendments and additions detailed in the additional
correspondence received from DSRL, are being taken together under this consultation.

The main purpose of this document is to help consultees understand why they are being
consulted and what they are being consulted upon. It summarises SEPA’s general remit,
gives further detail on the specific remit for the regulation of radioactive substances in
Scotland and sets down the general framework in the UK and European Community within
which SEPA will determine whether or not to grant authorisation to the applicant. This
document should be read in conjunction with the application, its accompanying documents
and the further papers enclosed for consultation.

Your comments are being sought by SEPA as part of the ‘Discretionary Consultation’ on this
application.

Section 16 4A of RSA 93 requires SEPA to consult with the Food Standards Agency (FSA)
and Health and Safety Executive (HSE) whenever an application is received by SEPA from a
nuclear licensed site. Further administrative arrangements are in place to consult the
Scottish Government to ensure that Scottish Ministers have the opportunity to call in the
application for determination. SEPA has consulted with the FSA, HSE (Office for Nuclear
Regulation (ONR), formerly Nuclear Installations Inspectorate (NII)) and Scottish
Government. Additionally the FSA carried out a prospective dose assessment of the likely
impact of the disposal of liquid and gaseous waste on the safety of food.

Further detail on the consultation process is given later in this document. In accordance with
the requirements of Section 16(5) of RSA 93, SEPA is specifically consulting with the
following bodies:

Caithness West Community Council;
Committee on Medical Aspects of Radiation in the Environment;
Copeland Borough Council;

Cumbria County Council;

Dounreay Stakeholder Group;
Environment Agency;

Hampshire County Council;

Health Protection Agency;

Highland Council;

NHS Highland;

Nuclear Decommissioning Authority;




Orkney Island Council;

Particles Retrieval Advisory Group (Dounreay);
Scottish Natural Heritage;

Scottish Water;

Shetland Islands Council;

In order to draw the consultation to the attention of the public in the area local to the
Dounreay site, from which the waste is being disposed, the consultation is being advertised
in:

Caithness Courier
John O’Groats Journal
Press & Journal
Edinburgh Gazette

The consultation package can be viewed at:

SEPA

Thurso office
Strathbeg House
Clarence Street
Thurso

Kw14 7JS

SEPA

Dingwall office
Graesser House
Fodderty Way

Dingwall Business Park
Dingwall

IV15 9XB

And at SEPA’s web site, at www.SEPA.org.uk under the “Consultations” section.

In undertaking this consultation SEPA is looking for information relevant to this application.
Specifically SEPA would like to be informed of any matters that your organisation or you as
an individual are aware of that could influence SEPA’s decision to grant an authorisation to
dispose of radioactive waste. There are some matters that SEPA might particularly invite
certain consultees to comment on because SEPA believes their expertise or knowledge
could be particularly helpful or important. When this is the case SEPA will write to these
consultees asking for such comment. Consultees are of course free to make any comments
they wish that are relevant to this application.

1.1 Consultation Process
The following papers are enclosed for consultation:

Main consultation documents

Paper 1A: Application form, including maps;

Paper 1B: (Parts 1-4): Correspondence received by SEPA from DSRL providing
amendments to the application



http://www.sepa.org.uk/

Paper 2: Information in Support of an Application for Authorisation for the Disposal of Liquid,
Gaseous and Solid Radioactive W astes from Dounreay, by DSRL (Ref RSA
Authorisation (09)INFO);

Paper 3: Estimated Releases of Radioactivity to the Environment, Justification and the
Uncertainty Related to the Estimates by DSRL, (Ref RSA Authorisation
(09)Estimate);

Paper 4: Prospective dose assessment by the Food Standards Agency;

Paper 5: Dose assessment to non-human species for the Dounreay nuclear licensed  site;

Paper 6: SEPA’s standard nuclear template;

Paper 7: SEPA’s review of beach monitoring programme for fragments of irradiated nuclear
fuel (particles)

Additional information documents

Paper 8: Studsvik Metal Treatment — Customer Owned W aste Service, Waste Acceptance
Criteria (Reference WAC/MM/UK);

Paper 9: TRADEBE, Code of Practice — Conditions of Acceptance of Radioactive W aste
(issue 4);

Paper 10: An assessment of the Radiological Impacts of Proposed Atmospheric and Liquid
Radioactive Waste Disposals from Dounreay by DSRL (Ref RSA Authorisation
(09)DOSE);

Paper 11: Glossary of Terms Used in the Documents Applying for an Authorisation to
Dispose of Radioactive Wastes on or from the Premises at Dounreay, by DSRL (Ref
RSA Authorisation (09)Glossary);

Paper 12: The 2008 DSRL Site Waste BPEO (Best Practicable Environmental Option) ( Ref
DEC(09)P196;

Papers 13A & B: Best Practicable Environmental Option Study for the Management of
Radioactive Waste Arising from the Dounreay Site Restoration Plan, June 2003,
including Tables A3;

Paper 14: A review of National and International Best Practice on Waste Minimisation by
DSRL (Ref DEC(09)P175);

Paper 15: Dounreay “Interim” Integrated W aste Strategy, March 2010 (Ref
W SU/Strategy/P033(08));

The consultation procedure is as follows:

Operators wishing to dispose of radioactive waste must apply to SEPA for an authorisation.
For applications received for the disposal of waste originating at nuclear licensed sites,
Section 16 of RSA93 requires that SEPA consults with the Health and Safety Executive
(Nuclear Installations Inspectorate (NII)) and the Food Standards Agency (FSA) before
deciding whether to grant an authorisation. The application is also provided to the Scottish
Government to allow Scottish Ministers to exercise their powers under Section 24 of RSA93
to call in the application.

SEPA is also required to consult with such public bodies as it sees proper to consult
regarding the application before granting any authorisation. SEPA also believes that this
consultation should be advertised for public comment.

Following this consultation, SEPA is required to consult again with the FSA on the terms
and conditions of any authorisation it proposes to grant and to send a copy of any
authorisation which it proposes to grant to the FSA. Consultation is also carried out with the
HSE under formal working arrangements. Finally, consultation is carried out with Scottish




Ministers who have powers to direct SEPA to add, remove or alter any condition or limit
specified in the authorisation.

Any authorisation for the disposal of radioactive waste from a nuclear licensed site that SEPA
is minded to grant is prepared along with a document (known as a “decision document”)
setting out SEPA’s considerations and the rationale for its decision to issue an authorisation.
That document supports the final consultation with Scottish Ministers. The document will be
made available on SEPA’s web site.

Your response to this consultation should be returned to the following address:

The Registrar

Scottish Environment Protection Agency
Graesser House

Fodderty Way

Dingwall

IV15 9XB

registrydingwall@sepa.org.uk

Responses should be made to SEPA by 30 November 2012 at the above address.
Following the closing date, all responses will be considered prior to the determination of the
application.

SEPA may wish to include responses to this consultation document in its decision
document. If so, all responses will be made public unless a respondent specifically asks for
their response to be treated confidentially. Confidential responses may be included in any
statistical summary of numbers of responses received or views expressed.

Respondents should be aware that SEPA is subject to the provisions of the Freedom of
Information (Scotland) Act 2002 and would therefore have to consider any request made to it
under the Act for information relating to responses made.




2 SEPA’S REMIT AND DUTIES

The Scottish Environment Protection Agency (SEPA) is the body responsible for
environmental protection in Scotland. Its main aim® is to:

“provide an efficient and integrated environmental protection system for Scotland that
will improve the environment and contribute to the Scottish Ministers’ goal of
sustainable development”

SEPA was established by the Environment Act 1995 and became operational on 1 April
1996. The Environment Act 1995 also sets out SEPA’s powers and responsibilities.

In broad terms SEPA regulates:

. activities that may pollute water

. activities that may pollute air

. storage, transport and disposal of waste

. keeping, use and disposal of radioactive substances

The control over Radioactive Substances, including the disposal of radioactive waste, in
Scotland, is exercised via the Radioactive Substances Act 1993 (RSA 93). Section 13 of
RSA 93 makes it an offence to dispose of any radioactive waste, or permit it to be disposed
of, unless it is in accordance with an authorisation granted under that Section, or it falls into
one of the categories of radioactive waste specifically exempted from the requirements of this
Section. Section 14 of RSA 93 makes it an offence to accumulate any radioactive waste, or
permit it to be accumulated, unless it is in accordance with an authorisation granted under
that Section, or it falls into one of the categories of radioactive waste specifically exempted
from the requirements of this Section. SEPA is the body in Scotland charged with granting
authorisations under Section 13 and Section 14.

1 SEPA’s Vision for Regulation 2005. www.sepa.org.uk




3 APPLICATION PROCESS
3.1 Background to the Application

This section is intended to provide some background information to assist consultees and
members of the public to understand the information provided by Dounreay Site Restoration
Limited (DSRL).

The current authorisations were granted to the United Kingdom Atomic Energy Authority
(UKAEA) in 1999 for the disposal of radioactive waste from the premises at Dounreay in
Caithness.

Following the Government announcement in 2001 that no more fuel reprocessing would be
undertaken at Dounreay, decommissioning of the site has commenced.

The nuclear licensed site at Dounreay is owned by the Nuclear Decommissioning Authority
(NDA) and is being decommissioned on their behalf by DSRL. The authorisations granted to
UKAEA were transferred to DSRL on 1 April 2008.

DSRL have applied for a new authorisation appropriate for the decommissioning of the
Dounreay site.

3.2 Existing Authorisations

DSRL holds the following authorisations permitting the disposal of radioactive waste from the
Dounreay site:

Certificate Effective Description

Number* Date

RSA/N/50010/99 | 16/08/199 | Disposal of gaseous waste on or from the premises
9

RSA/N/50011/99 | 16/08/199 | Disposal of liquid waste on or from the premises
9

RSA/N/50012/99 | 16/06/199 | Disposal of solid waste on or from the premises
9

*The limitations and conditions of the above authorisations have been subject to variation.




The actual disposals over the last 5 years 2007 — 2011 are given in the Tables below. These
quantities of waste may not be representative of future decommissioning activities.

Gaseous Discharges®

Annual Gaseous Discharges

Gas 2007 2008 2009 2010 2011
Alpha 9.11E-03 1.22E-02 1.22E-02 | 1.00E-02 1.34E-02
Beta 1.54E-01 2.02E-01 1.83E-01 | 1.63E-01 1.08E-01
Tritium 3.21E+02 2.59E+02 4.82E+02 | 2.60E+02 1.93E+02
Krypton-85 1.72E-03 5.24E-03 1.65E-03 | 0.00E+00 2.14E-03
Strontium-90 3.50E-02 4.78E-02 4.36E-02 | 3.40E-02 1.55E-02
Ruthenium-106

6.32E-03 7.73E-03 5.78E-03 | 5.07E-03 3.03E-03
lodine-129 1.06E-01 1.05E-01 9.09E-02 | 6.62E-02 5.41E-02
lodine -131 6.62E-02 6.80E-02 3.26E-02 | 1.27E-02 8.42E-03
Caesium-134

8.23E-04 1.02E-03 7.56E-04 |  6.29E-04 3.91E-04
Caesium-137

5.92E-03 1.42E-02 1.13E-02 | 1.85E-03 5.14E-04
Cerium-144 4.85E-03 6.31E-03 4.30E-03 | 3.54E-03 2.54E-03
Plutonium-241

2.78E-03 3.52E-03 3.98E-03 | 1.07E-03 7.45E-04
Curium-242 5.51E-05 2.32E-05 2.62E-05 | 1.92E-05 4.30E-06
Curium-244 4.55E-06 3.52E-06 2.68E-06 | 2.06E-06 8.18E-07

Gaseous waste disposed - GigaBecquerels. Data source (2007-2011): RIFE series.

Liguid Discharges®

Annual Liquid Discharges

Liquid 2007 2008 2009 2010 2011

Alpha 3.12E-01 1.60E-01 2.58E-01 1.99E-01 2.13E-01
Beta 2.95E+00 1.99E+00 6.05E-01 5.45E-01 5.05E-01
Tritium 1.18E+02 9.61E+01 1.04E+02 9.13E+01 7.68E+01
Sodium-22 6.81E+01 2.10E+01 1.19E-02 0.00E+00 0.00E+00
Caesium-137 1.04E+01 8.05E+00 6.18E+00 5.15E+00 5.24E+00
Strontium-90 4.57E+01 3.14E+01 3.09E+01 3.23E+01 3.20E+01

2 The current gaseous waste authorisation, authorises the discharge of gaseous waste from 20 stacks
across the Dounreay site. The current gaseous waste authorisation specifies annual discharge limits
for 6 groups of stacks.

% The current liquid waste authorisation specifies annual discharge limits for 2 parts of the premises,
namely the “Liquid Metal Disposal Plant at the Prototype Fast Reactor” and “All other parts excluding
the Liquid Metal Disposal Plant at the Prototype Fast Reactor”. The liquid waste from both parts of the
premises is discharged into the North Atlantic Ocean using the same pipeline.




Liquid waste disposed — GigaBecquerels. Data source (2007-2011): RIFE series.

Solid Waste
Solid waste is currently being accumulated on site pending the identification of suitable
disposal routes.

3.3 Current Application

On 7 April 2010 SEPA received an application for authorisation under Section 13 of RSA 93
to dispose of radioactive waste from the Dounreay site and under Section 14 of RSA 93 to
accumulate radioactive waste. Further information providing clarification on the quantities
and types of waste that the operator proposes disposing off the nuclear licensed site dated 19
May 2010, 3 June 2010 and 18 August 2011 was received.

SEPA has received correspondence from DSRL requesting amendments to the application.
These letters have been included as Paper 1B within this consultation.

The company has applied to dispose of the various waste types listed below via the identified
routes. Some of these disposal routes are currently used and some are new routes. The
company has proposed annual limits for key radionuclides associated with the waste and
where they believed applicable annual limits on volumes of radioactive waste to be disposed.
The company has based the proposed annual limits on estimated discharges arising from the
site’s decommissioning programme.

The disposal routes listed below are those SEPA understand DSRL have applied for and
which will form the basis for SEPA’s determination of this application.

Gaseous Waste

Continued disposal to air:

Radionuclide Current Authorised | Predicted Annual | Applied for Annual
Annual Limits | Discharges Limits (Bg/yr)
(Ba/yn) (Balyr)

All alpha emitting | 1.01E+9 3.73E+06 7.28E+6

radionuclides associated with

particulate matter taken

together

All beta emitting radionuclides | 4.7E+10 7.34E+08 2.94E+9

associated with  particulate

matter (excluding tritium and

Kr-85) taken together

Tritium 1.7E+13 5.19E+13 7.82E+13

Krypton-85 3.01E+15 5.76E+14 5.76E+14

lodine-129 1.10E+9 1.00E+09 1.0E+9

The predicted annual discharges are taken from DSRL’s estimated releases of radioactivity to
the environment document (updated version included within Paper 1B). The applied for
overall discharge limits are (with the exception of tritium) lower than those contained in the
current authorisation. An increase in the overall discharge limit for tritium has been applied
for. SEPA note that DSRL’s estimated releases indicate that tritium discharges will peak over
a 2 year period, and the applied for tritium limit is based upon this maximum discharge.




DSRL’s estimated releases indicate that outwith this peak period, the tritium discharges will
be lower.

Setting of a site limit

The current gaseous waste authorisation specifies annual discharge limits for 6 groups of
stacks. DSRL have requested that the proposed limits be applied to the Dounreay site as a
whole, and are not applied to any specified facility groupings and have advised that “The
setting of a site limit will assist the decommissioning of the site by affording a degree of
flexibility, within the bounds of BPM, that DSRL believes is required for the
decommissioning of the site.”

As part of the determination process SEPA will give consideration to setting a total limit on
the amount of radioactivity that can be disposed of from the site and to setting subsidiary
limits to underpin and drive BPM.

Agueous Waste

Continued disposal down the long outfall to the North Atlantic Ocean:

Radionuclide Extant Annual Limits | Estimated Annual | Proposed Annual
(Balyr) Discharges (Bg/yr) Limits (Bg/yr)

All alpha emitting | 1.1E+11 3.67E+9

radionuclides taken 2.43E+09

together

All beta and gamma | 4.37E+12 1.48E+12 2.73E+12

emitting radionuclides
taken together (excluding
tritium)

Strontium-90 7.7E+11 1.66E+11 2.74E+11
Caesium-137 1.07E+12 6.51E+11 1.27E+12
Sodium-22 1.8E+12 6.61E+09 1.3E+10
Tritium 6.9E+12 5.13E+13 1.02E+14
Americium-241 N/A 1.00E+07 1.5E+7

The applied for overall discharge limits are (with the exception of tritium and Caesium-137)
lower than those contained in the current authorisation. An increase in the overall discharge
limit for tritium has been applied for. SEPA note that DSRL’s estimated releases indicate that
tritium discharges within aqueous waste will peak over a 2 year period, and the applied for
tritium limit is based upon this maximum discharge. A limit for Americium-241 has also been
applied for.

A small increase in the discharge limit for Caesium-137 has been applied for, although the
applied for total beta and gamma (excluding tritium) limit is lower than that within the current
authorisation. SEPA note that both Strontium-90 and Caesium-137 can be abated using ion
exchange processes and as part of the determination process, SEPA will obtain further

* Paper 2, Information in Support of an Application for Authorisation for the Disposal of Liquid,
Gaseous and Solid Radioactive Wastes from Dounreay, by DSRL (Ref RSA Authorisation (09)INFO),
Section 10

10



information from DSRL on the planned abatement processes and the basis for the estimated
discharges of these radionuclides.

Disposal by transfer off-site
Combustible waste
Proposed disposal route — Tradebe Fawley Limited (Southampton) for incineration.

(1) Solvents, Oils, Zinc Bromide, Scintillants

Radionuclide Proposed Annual Limit Annual volume m®
Alpha 4 GBq 50 — liquids

Beta (excluding Tritium) 12 GBq

Tritium 100 GBqg

Low level waste
Surface contaminated metal®

Disposal route (1) Proposed disposal to Studsvik UK Limited Metal Recycling Facility at
Lillyhall, Workington, Cumbria for cleaning / treatment
(2) Proposed disposal to Studsvik Nuclear AB in Sweden for smelting for
reuse.
Steel, cast iron, aluminium, copper, lead, brass, cables

Radionuclide Proposed Annual Limit Annual Volume, m®
Total Alpha 690 GBq 20
Total Beta/gamma 2070 GBqg

Disposal route (3) Proposed disposal to CARLA Melting Plant, Siempelkamp
Nukleartechnik GmbH in Germany for smelting and reuse.

Steel, cast iron, aluminium, copper, lead, brass, cables

Radionuclide Proposed Annual Limit Annual Volume, m®
Alpha 138 GBqg 4

Beta/gamma 414 GBq

Disposal route (4) Proposed disposal to EnergySolutions in Oak Ridge, USA for smelting

and reuse.
Steel, cast iron, aluminium, copper, lead, brass, cables
Radionuclide Proposed Annual Limit Annual Volume, m®
Total Alpha 138 GBqg 4

® Taking account of metal density, based on an average density value of 8600 kg/m®m the disposed
limits used would be low level waste

11




| Beta/gamma | 414 GBq |

Disposal route (5) Proposed disposal to the operator of the Low Level Waste Repository
at Drigg in Cumbria

Steel, cast iron, aluminium, copper, lead, brass, cables, mercury

Radionuclide Proposed Annual Limit Annual Volume, m®
Alpha 276 GBqg 8

Beta/gamma 828 GBq

In cases where waste is sent abroad for treatment, it is Government Policy that in cases
where these processes would add materially to the wastes needing to be disposed of in the
country of destination, the presumption should be that they will be returned to the UK.
The conditions contained within SEPA’s standard authorisation template reflect this
presumption of the return of waste to the UK.

Low level waste to holders of suitable permits or authorisations

Proposed route: In addition to the above named routes, the company has applied to
dispose of low level radioactive waste to any suitably licensed facility (i.e. holders of suitable
permits or authorisations). This would include disposal of solid low level radioactive waste to
the proposed new low level waste facility that is currently being constructed on land adjacent
to the Dounreay Nuclear Licensed Site, in the event that this facility is authorised to accept
the waste. It is envisaged that the majority of low level waste arising from the
decommissioning of the Dounreay site will be disposed of to the proposed new dedicated low
level waste facility.

Solid intermediate level waste

Continued route for return by transfer of waste arising from the on-site destruction of sodium
metal (imported from Forschungszentrum Karlsruhe GmbH for treatment at Dounreay in
accordance with Transfrontier Shipment agreement) to AEA Technology or to
Forschungszentrum Karlsruhe GmbH

(1) lon exchange resin

Radionuclide Proposed Limit
Caesium-137 500 GBq

Continued route for return of waste to the countries of origin, under the terms of existing
commercial contracts for the reprocessing of spent nuclear fuel at Dounreay.

(1) Cemented Material Test Reactor Raffinate®

Description of Radioactive
Waste

Cemented Material Test
Reactor Raffinate

® The current solid waste authorisation specifies a volume limit of 250m? for the return of Cemented
Material Test Reactor Raffinate to the countries of origin.
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Samples

Continued transfer of samples of radioactive wastes, for analytical and characterisation
purposes, to external laboratories.

Accumulation of solid waste off the Nuclear Licensed Site

Proposed storage of redundant aqueous radioactive liquid waste disposal system pipework
(cast iron pipes and mild steel up-risers). The pipework will be stored in-situ in the
subsurface tunnel in which they are laid whilst the disposal options are investigated. The
storage is an accumulation (as defined in the Radioactive Substances Act 1993) due to the
pipework being located beyond the licensed site boundary’.

Radionuclide Maximum Activity | Maximum  time of | Estimated mass of
(Bqg) accumulation steel

Total Alpha 1 TBq 15 years 1731 tonnes

Total Beta/gamma 10 TBq 15 years

Question: Do you have any comment on the proposed Authorised Limits or disposal
routes (where identified)?

3.4 Responses Received from Consultees

SEPA has consulted with the FSA, and as a result the FSA carried out a prospective dose
assessment on the likely impact of the disposal of liquid and gaseous waste on the safety of
food. A copy of the assessment summary report is included as Paper 4 as part of this
consultation. FSA states within its response “The Food Standards Agency in Scotland has
assessed the potential impact to the food chain arising from the proposed limits. The
potential dose to the public via the food chain could be up to 8.7 microsieverts for the
revised discharge limits, a reduction from the 21.4 microsieverts for the current limits. Given
the nature of the application and the limits being proposed by Dounreay, the Food
Standards Agency in Scotland has no objection to the granting of this Authorisation on the
grounds of food safety.”

SEPA note that potential doses arising from external exposure are higher than the potential
doses arising from the consumption of food.

SEPA consulted with the Health and Safety Executive (Office for Nuclear Regulation formerly
the Nuclear Installations Directorate (NIl)). The HSE states within its response “I have
consulted colleagues and we believe that DSRL may have made an incomplete Application.
This is because the application does not include disposal of radioactive waste on the
licensed site: an activity DSRL have declared publically they plan to do by leaving
radioactive waste that has leaked from buildings during operation into the ground with no
intention to retrieve such waste.”

’ The Office for Nuclear Regulation (ONR) is responsible for regulating the accumulation of radioactive
waste on nuclear licensed sites.

13



SEPA does not believe that the application is incomplete. SEPA is aware that ONR
considers radioactively contaminated soil on a nuclear licensed site to be an accumulation of
nuclear matter. Waste legislation does not consider contaminated soil in-situ to be waste,
and it is only when the soil is excavated does it become waste. The issue of contaminated
ground is currently being progressed by SEPA who are formulating a policy on the revocation
of licenses held for the disposal of radioactive waste.

SEPA consulted with Scottish Government. Scottish Government. Scottish Government
responded that it was content with the application but raised a query regarding the impact of
the application upon the site Article 37 update. This is covered within section 4.1.9 of this
document.

3.5 Other Matters
Beach monitoring programme

Under SEPA’s standard authorisation template, it is the responsibility of the operator to
establish an environmental monitoring programme to assess compliance with the
requirements to:
e Use best practicable means in the minimisation and disposal of radioactive waste
e Maintain systems and equipment provided to meet the best practicable means
requirements and maintain systems and equipment provided for the disposal of
radioactive waste
e Check the effectiveness of systems and equipment provided to meet the best
practicable means requirements and check the systems and equipment provided
for the disposal of radioactive waste

Fragments of irradiated nuclear fuel (particles), generally similar in size and density to
grains of sand, but containing minute fragments of irradiated nuclear fuel, were generated
by historic practices at Dounreay. Particles were released from Dounreay into the marine
environment primarily via the discharge system. Particles have been detected and
recovered from publically accessible beaches and the seabed around Dounreay. The
probability of encounter with a particle has been estimated to be very low®.

Currently DSRL is recovering fragments of irradiated nuclear fuel from the seabed. The
recovery of fragments of fuel from the seabed is underpinned by the Best Practicable
Environmental Option (BPEO)®, which was developed by DSRL and involved input from
local shakeholders.

As a result of the detection of fuel fragments on the beaches around Dounreay, SEPA has
required DSRL to undertake a specific monitoring programme to detect and recover particles
from the beaches. The monitoring programme is specified within the liquid waste
authorisation (RSA/N/50011/99) held by DSRL.

8 DPAG 4" Report. www.sepa.org.uk
® www.Dounreay.com
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The current specified beach monitoring programme is as follows:

Monitoring Type Sampling Area to be Monitored Frequency of
Location Monitoring
Large area gamma | Sandside Bay | All of the sandy areas between National | Monthly
survey using Grid Reference 295700, 966280 and
Groundhog Evolution 296690, 965780 that can be accessed by a
equipment or a vehicle from mean high water springs to as
system of equivalent near as reasonably practicable to mean low
or higher overall water springs, but at least to neap low
performance water.
Sandside Bay | Accessible sandy areas between National | Monthly
Grid Reference 295700, 966280 and
296690, 965780 which do not permit vehicle
access including north beach, harbour,
sandy areas below Fresgoe House, bands of
sand north east of the beach below the
public lavatories and the sandy areas north
of Isauld Burn,
Sandside Bay | Strandline that can be accessed by vehicle | Fortnightly

between National Grid Reference 295700,
966280 and 296690, 965780

Thurso Bay

All of the sandy areas between National Grid
Reference 311360, 968960 & 312070,
968850 that can be accessed by a vehicle
from mean high water springs to as near as
reasonably practicable to mean low water
springs, but at least to neap low water

Three times per
year

Scrabster Bay

All of the sandy areas between National Grid
Reference 310040, 970180 & 310605,
969170 that can be accessed by a vehicle
from mean high water springs to as near as
reasonably practicable to mean low water
springs, but at least to neap low water

Three times per
year

Crosskirk Bay

All  accessible sandy areas between
National Grid Reference 302860, 969900 &
302970, 970250 from mean high water
springs to as near as reasonably practicable
to mean low water springs, but at least to
neap low water

Six times per year

Brims Ness

All accessible sandy areas between
National Grid Reference 304250, 971270 &
304410, 971030 from mean high water
springs to as near as reasonably practicable
to mean low water springs, but at least to
neap low water

Six times per year

Dounreay East

All  accessible sandy areas between

Fortnightly except

Foreshore National Grid Reference 298650, 967410 & | during the period
299020, 967670 from mean high water 1 May to 31
springs to as near as reasonably practicable August
to mean low water springs, but at least to
neap low water

Dounreay Al accessible sandy areas between | Fortnightly except

West National Grid Reference 298190, 967029 & | during the period

Foreshore 298340, 967095 from mean high water 1 May to 31
springs to as near as reasonably practicable August

to mean low water springs, but at least to
neap low water

SEPA is minded to include a specific requirement for beach monitoring for fragments of
irradiated nuclear fuel within any authorisation it is minded to grant. This is to ensure the
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public is well protected from such transient occurrences and public reassurance is
maintained. SEPA has undertaken an assessment of the beach monitoring requirements and
as a consequence is proposing that the monitoring programme is revised. As part of this
consultation SEPA is seeking views on the proposed revised beach monitoring programme.

A copy of SEPA’s review of the beach monitoring programme for fragments of irradiated
nuclear fuel (particles) has been included (as Paper 7) within this consultation. The proposed
beach monitoring programme is as follows:

Sandside
Reduction from current monthly monitoring programme to a quarterly monitoring
programme, using Groundhog Evolution 2 detection system, with the existing detection
capability.

Other beaches

Dounreay Foreshore
Retention of the current fortnightly monitoring programme.

Murkle
Annual monitoring, utilising the Groundhog Evolution 2 detection system.

Crosskirk
Reduction from current six times per year monitoring programme to an annual monitoring
programme, using Groundhog Evolution 2 detection system.

Dunnet
SEPA is of the view that the beach does not require routine monitoring, however this will be
kept under review.

Melvich
Monitoring of the beach once every five years, utilising the Groundhog Evolution 2 detection
system.

Brims Ness, Scrabster, Thurso & Peedie
SEPA is of the view that these beaches do not require routine monitoring.

The beach monitoring programme will establish if there is any step change in particle
numbers being detected or increased hazard, which would necessitate additional monitoring
being carried out.

Following the specification and implementation of the revised beach monitoring programme,
it is SEPA’s intention to undertake a future review of the programme to establish if it is
appropriate for the monitoring to be further reduced. The mechanism for SEPA to implement
a further reduction in the monitoring programme would be by SEPA undertaking a variation
to Dounreay’s authorisation for the disposal of radioactive waste.

The overall long term objective is that monitoring of local public beaches will no longer be
necessary and this will be considered periodically by reviewing the monitoring requirements.
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Question: Do you have any comment on the proposed revised beach monitoring
programme?

3.6 Determination Process

SEPA will consider the application and arrive at its decision on whether or not to grant an
authorisation giving consideration to the following:

1. Details contained in the application

2 Responses from consultees and members of the public

3 Further information that SEPA may have sought from the applicant
4.  Findings of SEPA inspections carried out at the applicant’s premises
5

Government Policy (including that contained in Cm 2426 Cm2919"" and the Policy
Statement on long term management of LLW in the UK)*?

S

The UK strategy on the discharge of radioactive waste'® and Statutory Guidance™

7. The Radioactive Substances (Basic Safety Standards) (Scotland) Direction 2000
including assessment of doses to members of the critical group* in the vicinity of the
site and an assessment of the collective dose

8. Data relating to disposals of radioactivity from the site
9. Habits survey data
10. Environmental monitoring data and assessment

* Some members of the public close to nuclear installations are assumed to receive higher
doses than other members of the population. This is due to their higher than average
consumption of certain foodstuffs (as established by habits surveys), frequenting certain
areas or living in close proximity to the site. In predicting radiological impacts to man, the
concept of critical group is used. For a given source of radioactive discharges, this is the
small number of members of the public who are likely to receive the highest radiation dose
as a result of that source. By ensuring that the critical group is not exposed to unacceptable
levels of radiation as a result of discharges, the wider population is also protected. Critical
group methodology is used in two ways: prospectively to estimate the radiation dose that will
be received by the critical group; and retrospectively to determine the actual dose that was
received.

SEPA will take cognisance of any changes to government policy, legislation, European
Directives etc. that occur during the period over which the application is determined.

10 Sustainable Development: The UK Strategy. Cm 2426. HMSO 1994 ISBN 0 10 124262 X

™ Review of Radioactive Waste Management Policy: Final Conclusions (Cm2919). HMSO. July 1995
12 policy for the Long Term Management of Solid Low Level Radioactive Waste in the United
Kingdom. March 2007. See www.defra.gov.uk

13 UK Strategy for Radioactive Discharges 2001-2020

4 Environment Act 1995. The UK Strategy for Radioactive Discharges. Statutory Guidance 2008
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If SEPA is minded to grant an authorisation, then the conditions and limitations of that
authorisation will be set having due regard to any comments received during the consultation
and any further information that SEPA may seek as part of its determination process.

If an authorisation is granted as a result of this application it would be SEPA’s intention to
revoke the existing authorisations listed in section 3.2 and issue a new authorisation. This
would be based upon SEPA’s standard authorisation for nuclear sites. A copy of this is
given in paper 6. It should be noted that SEPA has recently updated this template and in
particular has changed the way in which the disposal of low level radioactive waste by
transfer from the premises is specified. This is supported by a SEPA Policy on the
Regulation of Disposal of Radioactive Low Level Waste from Nuclear Sites'. In essence the
disposal of LLW will be authorised to any holder of a suitable permit under the Environmental
Permitting (England and Wales) Regulations 2010 or Authorisation under the Radioactive
Substances Act 1993 (a waste permitted person). This approach to authorising the disposal
of waste is intended to aid the implementation of the Government UK Strategy for the
Management of Solid Low Level Radioactive Waste from the nuclear industry (see section
4.1.4).

To aid transparency in this process, it is SEPA’s intention to publish annually the quantities
and routes for the disposal of low level waste from nuclear sites in Scotland.

As stated above, SEPA’s standard authorisation does not specify the individual waste
recipient(s) for disposals of low level radioactive waste. DSRL'’s original application, that
included specified waste recipients for the off-site disposals of low level radioactive waste,
predates SEPA’s recent update to the authorisation template. It should be noted that DSRL
has also applied to dispose of low level radioactive waste to any suitably licensed facility (see
section 3.3).

Previously when individual waste recipients were specified within SEPA’s authorisations,
SEPA consulted with the relevant planning authorities. As recipients for low level radioactive
waste will no longer be routinely specified within SEPA’s authorisations SEPA will no longer
routinely consult with planning authorities. As stated in SEPA’s Policy on the Regulation of
Disposal of Radioactive Low Level Waste from Nuclear Sites™ SEPA believes that the most
appropriate and meaningful consultation in relation to sites that receive treat and dispose of
LLW is that which is carried out at the time that these facilities apply for planning permission
and their Environmental Permit or Authorisation for the disposal of radioactive waste.
However, as DSRL’s original application included specified waste recipients, SEPA has
decided to include consultation with the relevant local authorities for the specified waste
disposal recipients which are within the United Kingdom, as part of this consultation process.

Also, in SEPA’s standard authorisation for nuclear sites the disposal of radioactive waste by
transfer to a person outwith the United Kingdom will be authorised where this is the best
practicable means for the disposal of that type of waste, only for the purpose of treatment
followed by return of any radioactive waste arisings and only in accordance with an
authorisation granted under the Transfrontier Shipment of Radioactive Waste Regulations.
This approach to authorising the disposal of waste is in line with the Low Level Waste Policy
2007 that sets out Government policy on the import and export of LLW (see section 4.1.5).

SEPA’s standard authorisation does not specify the individual waste recipient(s) for disposal
by transfer to a person outwith the United Kingdom, for the purpose of treatment. DSRL’s

!5 in SEPA’s Policy on the Regulation of Disposal of Radioactive Low Level Waste from Nuclear Sites,
www.SEPA.org.uk
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original application, that included specified waste recipients outwith the United Kingdom
predates SEPA’s recent update to the authorisation template.

SEPA has not included consultation with the competent authorities for the waste recipients
which are outwith the United Kingdom, as part of this consultation process. It should be
noted that the disposal of radioactive waste by transfer to a person outwith the United
Kingdom will need to be accompanied by an authorisation granted under the Transfrontier
Shipment of Radioactive Waste Regulations. Hence the mechanism for SEPA consulting
with the relevant competent authorities for waste recipients which are outwith the United
Kingdom will be the consultation undertaken on any future application for authorisation under
the Transfrontier Shipment of Radioactive W aste Regulations.

3.7 Dealing with future changes to the authorisation

Periodically it may be necessary to make changes to the authorisation. In cases where this is
not relaxing the limits and conditions contained within the authorisation then SEPA would not
propose carrying out public consultation. Within the authorisation SEPA will give
consideration to setting a total limit on the amount of radioactivity that can be disposed direct
to the environment. Subsidiary limits to underpin and drive BPM may be placed upon some
parts of the nuclear site. In cases where increases in the total radioactivity to be disposed
direct to the environment are proposed or a relaxation is proposed such as the disposal of
liquid waste to a different location, or the disposal of solid waste to a new disposal facility
then SEPA would undertake discretionary and public consultation. If it was proposed to
increase a subsidiary limit or to include for example a new facility’s gaseous release point but
where the overall site Annual Limit is not increased then SEPA would propose to carry out
statutory consultation only. In cases where further restrictions for regulatory purposes were
considered necessary then SEPA would only carry out statutory consultation. If public
consultation was carried out for every change then delays in decommissioning or improving
regulation may occur. SEPA does not believe there is any benefit in such delays.

Question: Do you have any comment on SEPA’s proposals for dealing with future
changes to the authorisation?
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4 DETERMINATION CONSIDERATIONS

SEPA is required to carry out its regulatory duties in accordance with legislation, taking
account of Government policy, SEPA’s own principles for open, fair and consistent regulation
and the over-arching principles of radiation protection. Policy is set out in a variety of
documents and a number of these are summarised below to outline the framework within
which SEPA operates when considering applications for authorisation under RSA93.

4.1 Policy and Legal Considerations
4.1.1 Sustainable Development

The UK Sustainable Development Strategy was updated in 2005 with the publication

by the Government of The UK Government’s Sustainable Development Strategy

(March 2005), Cm 6467. This states that “Our [UK] Strategy for sustainable development
aims to enable all people throughout the world to satisfy their basic needs and enjoy a
better quality of life without compromising the quality of life of future generations” and
introduces five guiding principles. These are:

* Living Within Environmental Limits

Respecting the limits of the planet’s environment, resources and biodiversity — to improve our
environment and ensure that the natural resources needed for life are unimpaired and remain
so for future generations.

* Ensuring a Strong, Healthy and Just Society
Meeting the diverse needs of all people in existing and future communities, promoting
personal wellbeing, social cohesion and inclusion, and creating equal opportunity for all.

* Achieving a Sustainable Economy

Building a strong, stable and sustainable economy which provides prosperity and
opportunities for all, and in which environmental and social costs fall on those who impose
them (polluter pays), and efficient resource use is incentivised.

* Using Sound Science Responsibly

Ensuring policy is developed and implemented on the basis of strong scientific evidence,
whilst taking into account scientific uncertainty (through the precautionary principle) as well
as public attitudes and values.

» Promoting Good Governance
Actively promoting effective, participative systems of governance in all levels of society —
engaging people’s creativity, energy and diversity.

These principles™® underpin the 2004 Statutory Guidance issued to SEPA.

4.1.2 Review of Radioactive Waste Management Policy

Government Policy on the management of radioactive waste in Scotland is set out in a
number of policy documents including the Policy for the Long Term Management of Solid

Low Level Radioactive Waste in the United Kingdom 26 March 2007 and Scotland’s Higher
Activity Radioactive Waste Policy 2011.

18 Scottish Executive (2004). The Scottish Environment Protection Agency and Sustainable
Development, Statutory Guidance to SEPA made under Section 31 of the Environment Act 1995.
Paper 2004/21.
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In addition to these documents the government has also published revisions to the Cm2919
policy statements dealing with decommissioning in their document entitled “The
decommissioning of the UK nuclear industry’s facilities, 2004”

4.1.3 Low Level Waste Policy

The Low Level Radioactive Waste Policy 2007 (LLW Policy) provides a statement of UK
Government and devolved administrations’ policy for the long term management of the UK’s
solid low level radioactive waste. This policy statement amends or replaces relevant parts of
the ‘Review of Radioactive Waste Policy: Final Conclusions (Cm2919)

For the purposes of minimising the arising of radioactive waste the policy states:

“To ensure that arisings of LLW and the requirements for its disposal are minimised,
LLW managers should plan to manage their waste in accordance with the waste
management hierarchy principles set out in UK waste strategy document*’. For LLW
this means:

e not creating waste where practicable (“avoidance’);

e reducing waste arisings (both by activity and by mass) to the minimum
through the appropriate design and operation of processes and equipment
and making effective use of techniques such as waste characterisation,
sorting and segregation, volume reduction and surface contamination
removal;

e otherwise minimising quantities of LLW requiring disposal through decay
storage, re-use and/or recycling, and incineration (under appropriately
regulated circumstances);

e disposal (which may, for some waste forms, include incineration).”

The Government went on to say:

“Preparation of plans for the management of LLW must be based on an assessment
of all practicable options for its long term management. Any implementation of
options under this policy will be subject to a satisfactory risk assessment and
optimisation study, as required by relevant regulatory bodies. Government believes
that disposal to an appropriately engineered facility, either below or above ground,
with no intent to retrieve should be the end point for LLW that remains following the
application of the waste hierarchy. This position is held on the basis that new
disposal facilities will be of sufficiently robust design such that risks to the public in
the future will be within the post-closure risk target, and therefore that postponing
final disposal to future generations is unjustified. With regard to LLW and VLLW
disposal to landfill, Government sees no reason to preclude controlled burial of
radioactive waste from nuclear sites from the list of options to be considered in any
options’ assessment, provided the necessary safety assessments can be carried
out to the satisfaction of the environmental regulators This supersedes paragraph
117 of Cm2919”.

The Government then confirmed the role of the Nuclear Decommissioning Authority:

' NDA Strategy, Nuclear Decommissioning Authority, 2006.
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“Government wishes to ensure that there are disposal routes available for the long
term management of LLW arisings from both the nuclear and non-nuclear industries
in the UK, including Ministry of Defence LLW. Under the Energy Act 2004, the NDA
has direct responsibility for the UK'’s civil public sector nuclear liabilities. Wherever
appropriate and practicable, the NDA will also make LLW management and disposal
facilities available to other nuclear and non-nuclear industry managers of radioactive
waste, on the basis of suitable commercial terms. These arrangements will
appropriately complement other forms of LLW disposal provision by other
organisations, e.g. landfill and incinerator operators”.

4.1.4 UK Strategy for the Management of Solid Low Level Radioactive Waste from
the Nuclear Industry

In 2009 the Government consulted on a draft strategy for the management of solid low level
radioactive waste from the nuclear industry'®. This identified a need for flexibility in the
approach to managing radioactive waste.

SEPA responded to the consultation and in respect to flexibility stated:

“SEPA notes that the Strategy refers to the UK Government policy in having
flexibility in managing solid LLW radioactive wastes. The LLW Repository Limited
has recently been granted a change to their RSA 93 authorisation that will allow the
transfer of metallic LLW from their site to the Metals Recycling Facility (MRF) at
Lillyhall, operated by Studsvik UK Limited, for treatment (including decontamination)
to enable recycling of the metal, with remaining radioactive wastes being returned to
the LLWR for disposal. SEPA supports this flexibility in waste management
arrangements and is to undertake work to consider how best to regulate transfer of
radioactive waste for treatment and subsequent disposal within the UK.

In England to support the introduction of the Environmental Permitting Regulations the
Department of Energy & Climate Change published™ draft guidance to the Environment
Agency. This guidance stated that:

“For solid waste disposals to another permitted operator, it is no longer necessary in
most cases to specify in the permit the specific site at which the waste will
ultimately be disposed of. Permits can allow transfer to any site where the operator
of that site holds a permit to accumulate or dispose of the relevant type of waste.
Records of waste transfers must be kept by both the consignor and the receiving
site operator.”

In 2010 the Government published®® the UK strategy for the management of solid low level
radioactive waste from the nuclear industry which was developed to reflect and implement
Government Policy. The aim was to provide a high level framework within which low level
radioactive waste (LLW) management decisions could be taken flexibly to ensure safe,

18 UK Strategy for the Management of Solid Low Level Radioactive Waste from the Nuclear Industry,
Consultation Document June 2009

¥ Environmental Permitting. Environmental permitting guidance Radioactive Substances Regulation
(RSR) For the Environmental Permitting (England and Wales) Regulations 2010. Draft guidance for
Consultation — May 2009. DECC.

20 UK strategy for the management of solid low level radioactive waste from the nuclear industry. NDA
2010.
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environmentally acceptable and cost-effective management solutions that reflect the nature
of the LLW concerned. The guidance stated that:

“To deliver this aim, three strategic themes have guided the development of this
strategy:

l. the waste hierarchy;
IIl. the best use of existing LLW management assets;
[ll. and the need for new fit-for-purpose waste management routes.

The strategy is to apply the waste hierarchy more effectively to the management of
LLW. We have set out the preference for managing LLW at higher levels of the
hierarchy, which will mean a move away from the past focus on disposal. In turn,
this will make the best use of the Low Level Waste Repository (LLWR) and ensure
the UK’s capacity for the management of LLW. Being able to manage the UK’s LLW
is vital for the nuclear industry, plant operation, decommissioning, power generation
(existing and new) and also for other LLW producers, such as hospitals and
universities.

Where the preference for higher levels of the waste hierarchy cannot be met and
disposal is necessary, it must be optimised to minimise the overall impact of LLW
management on people and the environment. We believe that:

» Waste prevention is a fundamental principle for the operation and decommissioning
of nuclear facilities

* There are resource and cost benefits in minimising the amount of LLW we have to

manage

* Reuse defers waste production and extends the life of resources

* Recycling is the preferred way forward for the treatment of metallic LLW

* Volume reduction ensures best use of disposal capacity

* Disposal capacity is a precious resource and it must be used sparingly and as a
last resort

The LLW Strategy requires that managing LLW should not be separated from
managing other radioactive wastes and non-radioactive wastes (Controlled wastes)
and implementation will require an integrated waste management approach. LLW
producers and managers should develop plans for the management of LLW that are
informed by the waste hierarchy, the proximity principle and the need for early
solutions. Affordability will be a key consideration in the implementation of the
strategy. It will be crucial that lifecycle environmental and social benefits of
managing waste at higher levels of the waste hierarchy are compared with direct
disposal. Decision making should be supported by sound business cases to identify
the most advantageous option and should be completed in an open and transparent
manner. To make suitable arrangements in the determination of treatment and
disposal routes, robust decision making and early dialogue with communities
affected by waste management activities are needed and should consider all viable
options. This may include in-situ disposal; development of new facilities on or
adjacent to sites to manage waste from that site; or extended to manage waste from
a number of sites; or the development of facilities away from nuclear sites. There is
considered to be sufficient capability in the nuclear estate (including the supply
chain) for the provision of waste management, treatment and disposal services and
the strategy proposes continued utilisation of this capability rather than investment
in centralised facilities in the near term.
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However, the strategy does report the need for robust information to underpin these
assessments (i.e. volume and radioactivity content and forecast arisings). The
strategy presents the drivers for continual improvement in quality of information,
principally the need to continually assess the availability of capacity for managing
the waste.

The amounts of waste we think will arise in the future mean that we need to change
the way we manage it. The consultation on this strategy told us that people want to
reduce the environmental impact of LLW management, which means closer
alignment with the way other industry manages its wastes and moving away from
relying on disposal. The strategy sets out how we will ensure the UK’s continued
capability and capacity through avoiding generating waste, reusing materials and
recycling LLW based on robust information and transparent decision making
processes. The LLW Repository, where the majority of UK LLW waste is disposed,
is central to the strategy and it is important that we preserve the capacity at the site
and use it wisely. All disposal capacity is a precious resource; it should be used
sparingly and as a last resort”.

4.1.5 Import and export of Low Level Waste

The LLW Policy 2007 also sets out Government policy on the import and export of LLW.
Relevant sections are reproduced below (paragraph numbers are those used in the Poalicy
Statement):

28. Transfer of radioactive waste across national boundaries is regulated under the
Transfrontier Shipment of Radioactive Waste Regulations 1993 (currently under review).
The regulations require prior notification and approval by the environmental regulators
before any radioactive waste can be exported from, or imported to, the UK. In recognition
that technologies for the recycling of certain materials within radioactive waste have
advanced over recent years, and that Cm2919 was not written with largescale
decommissioning in mind, Government policy on import and export of LLW has been
modified as set out below and these modifications now amend, for LLW, the provisions of
paragraphs 145 and 146 of Cm2919 (ref 3).

29. The export of LLW to other OECD (Organisation for Economic Co-operation and
Development) and EU (European Union) countries may only be authorised or consented to
by the competent UK authority in light of an assessment of all practicable options, and
should not be permitted except:

o for the recovery of re-useable materials; OR
o for treatment that will make its subsequent storage and disposal more manageable.

In all cases where such processes would add materially to the wastes needing to be
disposed of in the country of destination, the presumption should be that they will be
returned to the UK, to a timescale agreed by regulators and competent authorities (as
defined in the Transfrontier Shipment Regulations) in the UK and in the country of
destination.

30. The import of LLW from other countries may only be authorised or consented to by the
competent UK authority in light of an assessment of all practicable options, and if it
complies with EU and UK legislation and any associated Government guidance provided to
the competent UK authority, and should not be permitted except:
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o for the recovery of re-useable materials; OR
o for treatment that will make its subsequent storage and disposal more manageable.

In all cases where such processes would add materially to the wastes needing to be
disposed of in the UK, the presumption should be that they will be returned to the country of
origin to a timescale agreed by regulators and competent authorities in the UK and in the
country of origin.

To comply with the requirements of the Transfrontier Shipment of Radioactive Waste
and Spent Fuel Regulations 2008 (SI 2008/3087) approval of shipments of radioactive
waste from Dounreay to Sweden, Germany and USA would require a separate application
for approval by the competent authorities in Sweden, Germany, USA and Scotland and
any countries through which the waste is carried while in transit.

4.1.6  Scottish Higher Activity Waste Policy

The Scottish Government published its Policy for Higher Activity Radioactive Waste (HAW)
in January 2011*. The Policy is for the long-term management of HAW in near-surface
facilities. Facilities should be located as near to the site where the waste is produced as
possible. Developers will need to demonstrate how the facilities will be monitored and how
waste could be retrieved. All long-term waste management options will be subject to robust
regulatory requirements.

It should be noted however that the Policy does not apply to radioactive waste which has
already been dealt with under the policies of previous governments. This includes radioactive
waste which is the subject of previous or existing contractual arrangements, including waste
sent to facilities outside of Scotland, such as Sellafield.

The aim of the Policy is to ensure that all activities for the long-term management of the
waste are made in a way that protect the health and interests of people and the integrity of
the environment now and in the future. The policy provides a framework for managing HAW
in Scotland which allows for the treatment, storage and near-surface disposal of radioactive
waste.

When considering long term management options for HAW the Policy requires the Waste
Hierarchy to be applied. The Hierarchy requires all waste producers to consider waste
management with regard to prevention, minimisation, preparation for re-use, recycling and
other recovery with disposal as the final option. The Policy also requires long-term
management options to take account of the Proximity Principle.

With respect to the treatment of HAW the Policy allows consideration to be given to the
transport of the waste from where it arises for treatment elsewhere in the UK or some
countries overseas; for the recovery of reusable materials or treatment that will make the
subsequent storage or disposal of the waste more manageable. However, in all cases where
such processes would add materially to the waste needing to be disposed of in a country of
destination, including in other parts of the UK, the presumption should be that waste will be
returned to Scotland, to a timescale agreed by regulators and competent authorities in
Scotland and in the country of destination.

2! http:/www.scotland.gov.uk/Topics/Environment/waste-and-pollution/Waste-
1/16293/higheractivitywastepolicy
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Scottish Government recognised that the policy on its own was not sufficient to define the
national requirements for radioactive waste management facilities in Scotland. Hence
Scottish Government has now launched a programme of work to implement this policy
working closely with a range of stakeholders including regulators and the NDA. SEPA
understands that this programme of work will be looking at a range of management options
and the need for suitable facilities located across Scotland. Scottish Government’'s HAW
Policy Implementation project will be the main vehicle for defining the national need and
identifying suitable locations for such waste management facilities.

4.1.7 Best Practicable Means (BPM) and Best Practicable Environmental
Option (BPEO)

41.7.1 Best Practicable Means BPM
BPM is defined in Cm 2919 as:

‘Within a particular waste management option, the BPM is that level of management
and engineering control that minimises, as far as practicable, the release of
radioactivity to the environment whilst taking account of a wider range of factors,
including cost-effectiveness, technological status, operational safety, and social and
environmental factors. In determining whether a particular aspect of the proposal
represents the BPM, the Inspectorates will not require the applicant to incur
expenditure, whether in money, time or trouble, which is disproportionate to the
benefits likely to be derived’.

SEPA has a duty to ensure that all exposures to ionising radiation are kept as low as
reasonably achievable (ALARA), taking into account economic and social factors. SEPA has
set out®® how the concept of BPM is used to satisfy the ALARA principle. This is achieved
by placing three key requirements into authorisations for the disposal of radioactive waste
which require:

e The use of BPM to minimise the radioactivity of and volume of radioactive waste
generated;

e The use of BPM to minimise the total radioactivity in radioactive waste that is
discharged to the environment; and

e The use of BPM to minimise the radiological effects of any radioactive waste
discharges on the environment and members of the public.

Additionally the concept of BPM is used to ensure that all operations carried out at the
Authorised premises are conducted within this framework for instance in carrying out
radiochemical analysis or taking measurements and samples or in the operation and
maintenance of equipment.

The requirement to keep all radiation exposures as low as reasonably achievable, taking into
account social and economic factors applies over and above the requirement to control doses
to individuals in accordance with the specified dose limits. The qualification that economic
and social factors should be taken into account in any assessment of what is reasonably
achievable means that all practices which give rise to exposure to radiation must be
examined carefully to see what might be done to reduce exposure, but that in deciding

22 Satisfying the ALARA requirement and the role of Best Practicable Means. SEPA 2010.
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whether any particular measures should be used a correct balance must be achieved
between the benefit to be derived from those measures and their cost (not only in monetary
terms). This does not mean that the decision on what level of protection should be achieved
should be taken on the basis of readily quantifiable factors only. The international standards
include the requirement to take social factors into account and this recognises the
importance of considerations, which cannot be quantified in the process of establishing the
appropriate level of protection. When applied to waste disposal, such considerations might
include general policies for environmental protection as well as public perceptions of the
importance of such matters. However, it is fundamental to the control procedure that
measures should not be required which involve costs grossly disproportionate to any benefits
likely to be achieved. This is recognised in SEPA’s authorisation within the definition of how
BPM is to be applied as well as the ongoing duty of the Authorisation Holder to use BPM at
all times.

BPM is given the following meaning within SEPA’s authorisation as follows:

(@) In determining whether particular means are the "best practicable" for the
purposes of this Authorisation, the Authorisation Holder shall not be required to incur
expenditure whether in money, time or trouble which is, or is likely to be, grossly
disproportionate to the benefits to be derived from, or likely to be derived from, or the
efficacy of, or likely efficacy of, employing them, the benefits or results produced
being, or likely to be, insignificant in relation to the expenditure.

Where reference is made to the use of "best practicable means" in this
Authorisation, the terms ‘best”, ‘practicable” and “means” have the following
meaning:

‘Best” — means the most effective techniques for achieving a particular objective
having due regard to technological advances (state of the art) and changes in
scientific knowledge; and understanding.

“Practicable” — indicates that the ‘means” under consideration should only be
selected following an optimisation process that includes consideration of the
technical viability including comparable processes, facilities or methods of operation
which have recently been successfully tried out and takes into account social and
economic costs and benefits.

“‘Means” — includes technology, the way that installations / plant is designed, built,
maintained, operated and decommissioned and wider management arrangements.

(c) The social and economic costs and benefits that should be taken into account in
the optimisation process used to decide what is practicable includes (where
relevant);

e economic costs

¢ social benefits

¢ radiological exposures to the public

e occupational radiological exposures

e radiological impact on the environment

e conventional safety

e consistency with the waste hierarchy

e impact of the non-radioactive properties of radioactive waste
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¢ the generation and associated impact of non-radioactive wastes, including
climate change emissions

e the proximity principle

e applicable government policy

4.1.7.2 Best Practicable Environmental Option (BPEO)

As stated above an option should only be selected as practicable if it has been selected
through a proportional optimisation process. Optimisation includes optioneering and it will be
necessary in most circumstances to undertake an appropriate optioneering study as part of
this process.

There are a number of methodologies that could be used to undertake the optioneering
component of the process, e.g. Best Practicable Environmental Options (BPEO) studies.

BPEO is defined in Cm 2919 as:

‘A concept developed by the Royal Commission on Environmental Pollution, it
implies that decisions on waste management have been based on an assessment
of alternative options evaluated on the basis of factors such as the occupational;
and environmental risks, the environmental impacts, the costs and the social
implications’

The Royal Commission on Environmental Pollution (RCEP) provided the following definition
of BPEO in its Twelfth Report (RCEP, 1988):

“...the outcome of a systematic and consultative decision-making procedure which
emphasises the protection and conservation of the environment across land, air and
water. The BPEO procedure establishes, for a given set of objectives, the option
that provides the most benefit or least damage to the environment as a whole, at
acceptable cost, in the long term as well as in the short term.”

As the BPEO concept has been developed in the UK, it has generally been applied to
decisions where a strategic choice between different approaches to managing environmental
impact is required. An element of stakeholder input to the process, coupled with
transparency regarding data and assumptions, are also generally considered integral to the
BPEO concept, which is particularly suited to exploring the impact of different perspectives
on the eventual decision.

The key characteristics of BPEO assessments identified and advocated by RCEP are
generally regarded as definitive, and include the following:

e The process is essentially strategic — it is geared towards identifying a preferred
overall strategy from the perspective of the environment as a whole, as opposed to
detailed optimisation of the selected scheme;

e A structured and systematic process is used to identify and compare strategic
options. The presumption is that a BPEO assessment will generally be an open and
transparent process, documented to make explicit the reasoning, data and
assumptions;

e Alternatives should be evaluated in terms of their projected implications for
environmental quality. Consideration also needs to be given to questions of
practicability (including financial costs and/or benefits, as well as wider social and
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economic considerations), as well as the overall strategic objectives, in order to reflect
the wider context in which the decision is being taken;

e The process should involve consideration of environmental effects in both the short
term and the long term, requiring consideration to be given to the relative importance
of different indicators of environmental performance (e.g. short-lived versus persistent
pollutants);

o Effects on the environment are not necessarily restricted to direct emissions of
pollutants to land, air and water from the process (or activity) itself; life cycle
considerations (such as energy demand) may also have a part to play in the decision
process.

There is an accent on consultation as an integral part of the assessment process — an
informed assessment of alternatives necessarily involves taking into account the values and
perspectives of a range of stakeholders.

DSRL’s application is supported by BPEO studies. These are given in papers 12, 13A and
13B.

4.1.8 Conservation

The Conservation (Natural Habitats & Conservation) Regulations 1994 (Habitats Regulations)
implement Council Directive 92/34/EC on the conservation of natural habitats and wild flora
and fauna (the Habitats Directive), and pick up and strengthen the requirements of Council
Directive 79/409/EEC on the Conservation of Wild Birds (the Birds Directive). The Directive
aims to establish a network of the most important sites for wildlife and maintain them at
favourable conservation status. The network consists of Special Protection areas (SPAs) for
birds and Special Areas of Conservation (SACs) for other species and habitats. The Habitats
Regulations require SEPA to be satisfied that the integrity of designated European sites
(SACs and SPAs) will not be adversely affected by relevant permissions issued by SEPA.

In addition, the Nature Conservation (Scotland) Act 2004 sets out a series of measures
which are designed to conserve biodiversity and to protect and enhance the biological and
geological natural heritage of Scotland. In doing so, the Act provides the principal legislative
components of a new, integrated, system for nature conservation within Scotland. The Act
also locates the conservation of biodiversity and of Scotland's natural environment within a
wider British, European and global context. In relation to biodiversity in particular, it requires
public bodies and office-holders to consider the effect of their actions at a local, regional,
national and international level. Measures relating to the protection of species and habitats
also recognise the importance of the wider international context.

As a public body under Section 1 of the 2004 Act, SEPA is required to further the
conservation of biodiversity when exercising its regulatory functions. As part of the
consultation process, SEPA will identify any significant biodiversity interests that might be
affected, and will take these into account in its decision-making. The 2004 Act also
introduced tighter controls for the protection of Sites of Special Scientific Interest (SSSIs).
These include stronger requirements for SEPA and other regulatory bodies to protect SSSls
through the implementation of regulatory regimes.

To fulfil the requirements of the Directive, SEPA has adopted the ERICA assessment tool.
The key outputs of ERICA are dose rates and risk quotients. The risk quotient is the ratio of
the predicted environmental dose rate and the benchmark dose rate assumed to be
environmentally “safe”. The default benchmark in ERICA is a screening dose rate for
incremental exposure of 10 uGy h™. This value is considered to be sufficiently cautious that if
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it is not exceeded there would not be a deleterious affect on designated sites from the
discharge.

SEPA has undertaken a dose assessment to non-human species for disposals to air and
water from the Dounreay nuclear licensed site at the authorised limits requested for in the
application. The dose rates to non-human species as a result of the exposure to the gaseous
and liquid discharges were all predicted to be less than the screening dose of 10 uGy h™.
Therefore the exposure of non-human species to the discharges is considered to be of
negligible concern. The summary report of the dose assessment to non-human species is
given in Paper 5.

41.9 Article 37

As a Member State of the European Union, UK activities involving radioactive substances are
governed by legislation set down under the Euratom Treaty (Council Directive
80/836/EURATOM).

Article 37 of the Euratom treaty states:

“Each Member State shall provide the European Commission with such general data
relating to any plan for the disposal of radioactive waste in whatever form as will make
it possible to determine whether the implementation of such a plan is liable to result in
the radioactive contamination of the water, soil or airspace of another Member State.”

It is not for SEPA to decide when submissions are required; it is for the Scottish
Government, for facilities in Scotland. SEPA does however provide technical advice to
Government and co-ordinates submissions in Scotland on behalf of the Scottish Executive.
Thus SEPA’s role in the preparation of an Article 37 submission is as an intermediary
between the facility operator and the Scottish Government, and includes advising the facility
operator on the contents of the submission, reviewing all draft submissions and advising the
Scottish Government that the submission is complete.

An Article 37 submission which was based on the Dounreay Site Restoration Plan (DSRP)
was submitted to the European Commission in 2004 and an Opinion was given in April
2005. It concluded that:

‘the Commission is of the opinion that the implementation of the plan for the disposal of
radioactive waste in whatever form arising from the Dounreay Site Restoration Plan (DSRP)
in Scotland in the United Kingdom, both in hormal operation and in the event of an accident
of the type and magnitude considered in the General Data, is not liable to result in
radioactive contamination, significant from the point of view of health, of the water, soil or
airspace of another Member State.

However, the Commission notes that fourteen new installations will be constructed to
address specific waste management requirements in the course of implementation of the
DSRP and that for these installations incomplete data was presented to the Commission.
The Commission confirms the necessity to obtain further detailed and comprehensive
information, as soon as available, for these installations in order to be able to check if the
current radiological impact assessments in normal and accidental conditions are still valid.
The Commission further notes that for unplanned releases of radioactive effluents, the
General Data include a categorisation procedure for the facilities based on hazard potential
and corresponding radiological consequences, and that only those facilities with the
identified potential to cause a significant threat to members of the public (off-site dose
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exceeding 5 mSv) are examined in detail. While for a complex nuclear site there is merit in
introducing a categorisation of the facilities as regards the accident scenarios, the
Commission is not satisfied that as a matter simplification the General Data submitted did
not include information on estimated amounts and physico-chemical forms of the
radionuclides present in each of the facilities on the site nor on the quantities assumed to
be released in the event of the accident considered for each of those facilities.”

DSRL has produced an update to the 2004 DSRP Article 37 submission. The purpose of
this update was twofold, (i) to address the information gaps in the 2004 Submission and (ii)
to inform the Commission of the various changes that have occurred in the intervening
period. DSRL has submitted the update to Scottish Government, for forwarding onto the
European Commission.

Within Scottish Government’s response to SEPA’s statutory consultation on the application,
Scottish Government raised the issue of the Article 37 submission: “Whilst | see no reason
at this stage for the Scottish Government to intervene with the application, | would be
grateful if you could advise me how this application is being considered in the context of the
ongoing update. Specifically | would like SEPA’s view on what, if any, impact this has upon
the site Article 37 update. Conversely does SEPA consider the application for authorisation
is within the scope of the update to the 2004 submission?”

SEPA note that the update to the 2004 DSRP Article 37 submission includes details of the
current on site facilities and the discharge limits requested within the authorisation
application. The update of the site submission includes dose assessments based on the
current authorised discharge limits and the discharge limits requested in the application.
SEPA is of the opinion that the application for authorisation is within the scope of the update
to the site submission.

SEPA note that as the application includes increased discharge limits, SEPA cannot issue a
new authorisation until 6 months after the Article 37 update information has been submitted
to the European Commission.

4.1.10 UK Strategy for Radioactive Waste Discharges (OSPAR)

At the 1998 Ministerial meeting of the Oslo and Paris (OSPAR) Commission, contracting
parties to the 1992 Convention for the Protection of the Marine Environment of the North
East Atlantic agreed an OSPAR strategy for radioactive substances. The strategy was
endorsed in a Ministerial Declaration, signed by the UK and other OSPAR contracting
parties.

The aims of the strategy are:

e progressive and substantial reduction of radioactive discharges and discharge
limits to achieve strategy targets for identified sectors;

e progressive reduction of human exposure to ionising radiation arising from
radioactive discharges, as a consequence of reductions in discharges, such that
a representative member of a critical group of the general public will be exposed
to an estimated mean dose of no more than 20 microsieverts a year from liquid
radioactive discharges to the marine environment made from 2020 onwards;

e progressive reduction of concentrations of radionuclides in the marine
environment resulting from radioactive discharges, such that by 2020 they add
close to zero to historic levels.
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Following public consultation in June 2000, the Government produced the UK strategy for
radioactive discharges 2001-2020%° in July 2002 (and this was updated in 2009). The
strategy describes how the Government and the devolved administrations will implement the
OSPAR strategy with regard to Radioactive Substances. Statutory guidance on OSPAR
was issued to SEPA by the Scottish Government® in 2008. The guidance is “high level” in
nature requiring SEPA to take account of OSPAR and the UK discharge Strategy for
radioactive substances when issuing authorisations.

The Statutory Guidance states:

“The Scottish Government considers that decommissioning of nuclear sites is an inherently
justified activity. Thus, provided that discharges are minimised by the normal regulatory
approach of using BPM, and the processes that they derive from are considered to be best
practicable environmental option (BPEO) or equivalent, then in principle we do not think that
decommissioning, when set against historic operational discharges, need compromise
OSPAR commitments.”

And for Dounreay:

“Within the OSPAR Strategy, the Dounreay site falls within the research sector. That is
because it was the UK test-bed for the development of fast-reactor technology and
demonstration of the associated fuel cycle. The Government’s announcement in 2001 that
there would be no further reprocessing at Dounreay has greatly reduced the discharge
profile for that site. Nevertheless, the process of decommissioning itself will result in
fluctuations in that discharge profile. Because of the importance of Dounreay within the
research sector however, it is unlikely that reductions elsewhere within the UK, for that
sector can offset any increase in discharges from the Dounreay site. Consequently, SEPA
may be faced with variability in discharges from the Dounreay site that appear to contradict
the OSPAR commitment for progressive and substantial reductions of discharges. The
Scottish Executive considers that such variability need not contradict OSPAR commitments
when set against historic arisings from the site and the requirement to decommission that
site, provided that SEPA considers that those discharges comply with its own regulatory
requirement to use BPM and BPEO.”

4.1.11 Human Rights

The Scotland Act 1998 and the Human Rights Act 98 (HRA98) incorporate the provisions of
the European Convention of Human Rights (“the ECHR”) into Scots law. Under the HRA98,
SEPA must consider whether its decisions in respect of an authorisation under RSA93 will
result in any potential or actual breach of a Convention right. If SEPA does identify such a
breach it must then consider whether it has the discretion to act otherwise, as its primary
obligation must be to fulfil its statutory duty. Where SEPA does have discretion and the
Convention right at issue is not absolute, it must then consider whether its decision is
justified.

4.1.12 Proximity Principle

The proximity principle has been set out by SEPA in relation to non-radioactive wastes in its
publication of a National Waste Strategy for Scotland:

2 UK Strategy for radioactive discharges 2001-2020, Department for Environment, Food and Rural
Affairs, DEFRA Publications.

24 Environment Act 1995. The UK Strategy for radioactive discharges, Statutory Guidance, February
2008. The Scottish Government.
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“The proximity principle requires that wastes are managed as close as possible to
their point of arising and places a greater degree of responsibility on communities to
deal with the wastes they produce.”

It has also been set out in relation to planning regulation in the form of National Planning
Policy Guidelines:

“The Proximity Principle concerns the establishment of an adequate network of
treatment and disposal installations to handle waste arisings as close as possible to
the point of production. This encourages communities to take responsibility for
locally produced household, commercial and industrial wastes.”

SEPA in its publication went on further to explain that:

“The application of the principle will vary according to the waste concerned, the
volume of arisings, its potential environmental impact and the techniques applied to
its management.”

In respect of radioactive waste, Government policy is that radioactive wastes should not be
unnecessarily created, such wastes that are created should be safely and appropriately
managed and treated, and that waste should be safely disposed of at appropriate times and
in appropriate ways.

The LLW Policy 2007 and the HAW Policy 2011 both discuss the proximity principle with
respect to managing radioactive waste. Although there is a desire expressed in these policy
documents to avoid excessive transportation of waste it is important to balance this with all
the other relevant factors on a case by case basis.

4.1.13 Transport

SEPA’s remit in determining applications made under RSA93 does not extend to regulating
the transport of radioactive material or waste. SEPA is aware that radioactive waste is
routinely transported by road, rail and sea and is subject to regulation by the Office of Nuclear
Regulation (ONR) an agency organisation of the Health and Safety Executive.

4.1.14 Nuclear Safety

The storage and accumulation of radioactive waste on a Nuclear Licensed Site is a nuclear
safety issue. Issues®” relating to nuclear safety at Dounreay are a matter for the Office of
Nuclear Regulation and agency organisation of the Health and Safety Executive.

4.2 SEPA'’s Principles for Regulation

In order to encompass the changes currently driven by the EU, UK and Scottish policy and
legislation, to reflect community expectations and to progress the requirements of SEPA’s
Management Statement, SEPA has developed a set of principles which are expected to be
reflected in both the application determination process and the authorisation itself.

The over-arching principle is that of Sustainable Development which is enshrined in SEPA’s
Main Aim (see Section 2) and has been described as:

% But not any disposal of radioactive waste from the storage and accumulation of radioactive waste.
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“Development that meets the needs of the present without compromising the ability
of future generations to meet their own needs”.

Within this umbrella principle of Sustainable Development are contained five higher-level
principles and five lower-level, or process, principles. The higher-level principles are:

1. Integrated Environmental Protection;
2. Efficiency and Effectiveness;

3. Polluter Pays;

4. Sound Science and Information; and
5. Precautionary Principle.

Together with the higher-level principles, the process principles are designed to produce
outcomes in licensing, enforcement and routine maitters that are both reasonable and
achievable. These lower-level principles are:

1. Environmental Protection and Improvement;
2. Proportionality;

3. Fairness, Consistency and Legal Correctness;
4. Transparency and Accountability; and

5. Awareness Raising and Good Practice.

SEPA has incorporated all of the above principles into its procedures for determination of
applications under RSA93.

34



5 RADIOLOGICAL PROTECTION PRINCIPLES

When considering any application to dispose of radioactive waste, SEPA is guided by the
radiological protection principles recommended by the International Commission on
Radiological Protection in ICRP 607 and given effect within the European Community by the
13 May 1996 Council Directive 96/29/Euratom. In May 2000 the Scottish Executive issued a
Direction, the Radioactive Substances (Basic Safety Standards) (Scotland) Direction 2000,
to SEPA specifying the duty of the Agency to observe the requirements of the Directive.

For radioactive substances, the system of protection is based on three principles;
(i) justification of a practice, (ii) optimisation of protection, and (iii) the application of individual
dose and risk limits.

5.1 Justification

In accordance with EC Directive 80/836 (EURATOM 1980), Article 13 requires Member
States to ensure that the exposure of a population as a whole from each activity is minimised
taking into account the principle of justification set out in Article 6(a) as amended by
Directive 84/467 (EURATOM 1984):

‘the various types of activities resulting in an exposure to ionising radiation shall
have been justified in advance by the advantages which they produce”.

Directive 96/29/EURATOM contains, amongst other things, a revision of the requirement to
justify new classes or types of practice and limiting the consideration of detriment to radiation
induced health detriment:

“Member States shall ensure that all new classes or types of practice resulting in
exposure to ionising radiation are justified in advance of first being adopted or first
approved by their economic, social or other benefits in relation to the health
detriment they may cause”;

and

“existing classes or types of practice may be reviewed as to justification whenever
new and important evidence about their efficacy or consequence is acquired”

The requirement that practises resulting in exposure to ionising radiation need to be justified
became a part of UK law on the 2nd of August 2004 when The Justification of Practices
Involving lonising Radiation Regulations 2004 came into force. Regulation 6 defines the
relevant "Justifying Authority”, which takes justification decisions and performs most of the
functions under the Regulations. The "Justifying Authority" in Scotland is Scottish Ministers.

These regulations also make provision for the maintenance of a register of justification
decisions; this register along with a list of existing practices can be found on the Department
of Environment Food and Rural Affairs (Defra) justification web pages®’.

%8 http://www.elsevier.com/wps/find/bookdescription.cws_home/29083/description#description
“"http://www.decc.gov.uk/en/content/cms/meeting_energy/nuclear/radioactivity/decc/legislation/justific
ation/justification.aspx
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5.2 Optimisation

The principle of optimisation of dose or risk is derived in Council Directive 96/29/EURATOM
from the recommendations of the ICRP and has been enshrined in European Directives, (EC
Directive 80/836, 84/467 and 96/29/Euratom). ICRP 60 states the principle as:

“In relation to any particular source within a practice, the magnitude of individual
doses, the number of people exposed, and the likelihood of incurring exposures
where these are not certain to be received should be kept as low as reasonably
achievable, economic and social factors being taken into account.”

The requirement to keep all radiation exposures as low as reasonably achievable, taking into
account social and economic factors applies over and above the requirement to control doses
to individuals in accordance with the specified dose limits. The qualification that economic
and social factors should be taken into account in any assessment of what is reasonably
achievable means that all practices that give rise to exposure to radiation must be examined
carefully to see what might be done to reduce exposure, but that in deciding whether any
particular measures should be used a correct balance must be achieved between the benefit
to be derived from those measures and their cost (not only in monetary terms). This does
not mean that the decision on what level of protection should be achieved should be taken on
the basis of readily quantifiable factors only. The international standards include the
requirement to take social factors into account and this recognises the importance of
considerations which cannot be quantified in the process of establishing the appropriate level
of protection. When applied to waste disposal, such considerations might include general
policies for environmental protection as well as public perceptions of the importance of such
matters. However, it is fundamental to the control procedure that measures should not be
required which involve costs grossly disproportionate to any benefit likely to be achieved.

53 Dose and Risk Limits

Exposure to ionising radiation can cause cancer and hereditary defects. The higher the
radiation dose, the greater the likelihood or risk that a cancer or hereditary defect will
develop. But, apart from very high levels of radiation dose, there is no certainty that an
individual exposed to radiation will suffer a health effect. The dose/risk relationships have
been determined by studies on various groups that have been exposed to radiation,
predominantly survivors of the atomic bombs in Japan and certain medical patients.

There is little evidence that very low doses of radiation can cause harm. However, the
approach taken in radiation protection errs on the side of caution by assuming that there is no
dose so low that it cannot potentially cause harm and there is no absolutely safe threshold of
radiation dose below which the risk may approach zero. In the present state of knowledge it
is appropriate to assume an increasing risk with increasing dose. This approach is accepted
by the ICRP and by national bodies like the Health Protection Agency in the UK

The Radioactive Substances (Basic Safety Standards) (Scotland) Direction 2000 requires
SEPA when discharging its functions in relation to the disposal of radioactive waste under
RSA 93 to ensure that the dose limits for members of the public set out in Article 13 of
Council Directive 96/29/EURATOM are not exceeded. The dose limit is set at 1 millisievert
in a year (excluding medical irradiation) which is estimated to equate to a risk of death from
fatal cancer of 1 in 20,000. The Direction to SEPA also requires that the contribution to
public dose arising from the authorised radioactive discharges of any one new nuclear
installation should be constrained to a maximum of 0.3 millisievert in a year which equates to
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a risk of approximately 1 in 66,000. In addition where a number of nuclear facilities are
adjacent, possibly owned by different organisations, an overall site constraint of
0.5 millisievert (a risk of 1 in 40,000) will be applied. Additionally SEPA is required to ensure
that reasonable steps are taken such that the contribution to the exposure of the population
as a whole from practices is kept as low as reasonably achievable, economic and social
factors being taken into account.

A prospective dose assessment was carried out by the Food Standards Agency. It is given
in paper 4.

The predicted doses to the critical group are given in the table below.

Contribution to critical group dose for comparison with dose limits.

Pathway Annual Dose, microSieverts per year
Food Exposure Critical group prospective 8.7
Inhalation Critical group prospective 0.8

External Exposure Critical group (High Rate | 198
Exposure over Sand) prospective

Maximum Total Dose prospective 208
Marine Critical group retrospective®® 6
Terrestrial Critical group retrospective 28
Total individual dose from all sources | 47
retrospective

MOD Vulcan NRTE disposals prospective 2.2

The prospective dose to the critical group of 208 microSieverts is below the single source
dose constraint of 300 microSieverts.

The indicative effects of disposals from the Dounreay site can be estimated from the results
of SEPA’s environmental monitoring programme. The latest results are for the year 2010
and published in the Radioactivity in Food and the Environment series of reports (RIFE-16).
Combining the total prospective doses (210 microSieverts) and the total retrospective
individual dose from all sources (47 microSieverts) indicates that the dose to the most
exposed adults is below the overall site dose constraint of 500 microSieverts. The overall site
dose constraint is the maximum dose that may result from the discharges from all sources at
a single location. In the case of Dounreay, the overall site dose constraint would include
discharges from the neighbouring Vulcan NRTE site.

Habit surveys have not indicated that the effects of liquid and gaseous disposals are wholly
additive. However if they are considered together the combined dose is 34 microSieverts.
The radiological assessment of the impact of discharges at the proposed annual limits
indicate that when the effects of historic disposals and direct irradiation are taken into
account the total annual dose to the representative critical group is about 0.257 milliSieverts
(257 microSieverts). This is below the 1 milliSievert public dose limit.

28 RIFE 16, 2010
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6. RADIOACTIVITY AND RADIATION UNITS AND QUANTITIES

Radioactivity may be defined as the process of disintegration or transformation of unstable
atoms which leads to the emission of ionising radiations. The unit used to express the
quantity of radioactivity present is the becquerel. One becquerel (Bq) is equal to the
disintegration or transformation of one atom every second. One becquerel is a small quantity
of radioactivity and it is normal to deal in large multiples such as those listed below.

kilobecquerel (KBQ) .......cccvvnveerennnn. one thousand (10%) becquerels
megabecquerel (MBQ)................... one million (10°%) becquerels
gigabecquerel (GBQ) .......cceevvvennn... one billion (10°) becquerels
terabecquerel (TBQ) .....ccevvvvneeeennn. one thousand billion (10*%) becquerels

The basic unit of radiation dose is the gray (Gy). This is a unit of absorbed dose and is a
measure of the amount of energy deposited in a material, such as tissue, by radiation
passing through it. When passing through tissue some radiations deposit their energy in a
more biologically harmful way than others. In order to take account of this effect a unit of
dose equivalent known as the sievert (Sv) is used. The sievert is related to the gray by a
simple weighting factor for each type of radiation. One sievert is a large unit of radiation
dose. Radiation doses to members of the public are usually measured in small fractions of a
sievert such as those listed below.

millisievert (MSV) .....ccocevvvevinen. one thousandth (10-3) of a sievert

microsieverts (USV) .....coovevvevvneenes one millionth (10-6) of a sievert
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