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Introduction

Some Background:
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Momitoring of beaches
currently takes place to detect
and retrieve particles,
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the long term?
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What Is a Particle?

Small fragments of irradiated nu
called particles, have been fount
of years in the marine and coast
environment close to Dounreay.

PartiCIeS were Created by disma This picture illustrates the size of a typical p
i f 4 Sandside each in relation to the size of a
preparation and dissolution of fu€
reprocessing at Dounreay when i
nuclear research facility. The pl¢
reprocessing closed in the 1990s
being decommissioned. A range
types were discharged from the
are:

rn

" Materials Test Reactor (MTR) pa
" Dounreay Fast Reactor (DFR) pa
" Stainless steel (cobalt-60) parti
" Uranium oxide particles

" Tarry agglomerate (ruthenium-10

Nuclear fuel is encased in aluminium.

The most important of these, bot
and in terms of potential risk are
particles.
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Particles were discharged into
environment by a variety of rou
those involving the Low Active
sea tanks and the old diffusion
: : ' Other potential routes include -
ETRSITRIRIIE drains and the acid drain.
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All particle numbers correct at 19th December 2006. During handling and analysis in the lab

1. A piece of contaminated plastic has also been found at Dunnet Beach. This has been inv
Protection Agency and was identified as polythene. This find is not a particle and is outw
Environmental Option assessment.

2. A retired health physics surveyor has informed UKAEA that he detected a particle of higt
Beach. UKAEA has carried out extensive searches but has been unable to locate official 1t
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What are we doing today?

Groundhog Monitoring

Monitoring the Beaches

Subject to access permissions UKAEA
monitor the following beaches:
Dounreay Foreshore, Sandside,
Thurso, Scrabster, Crosskirk, Brims
Ness, Melvich and aBunexeutired
by the Scottish Environment Protection
Agency (SEPA). If a particle is found
SEPA is informed and it is removed and
taken to Dounreay for analysis.

Monitoring the Seabed

Radiological surveys of the seabed

are carried out for UKAEA.

Historically these surveys were

carried out by divers. An intensive

research programme has led to the

development of a new remote

operated vehicle - which has the

advantages of being able to work in

deeper water (>25m), covering the

seabed faster than divers and

removing the need for routime rdiwvdfedy operated vehi

activities. can map the location of pat
continuously for up to 10 h

The mapping of particles Frovidieds has the capability

essential information on tfg&timating the activity and
uried particles. Retrieval

t and extent of patticl
movement and extent of paftiel& |y possible with TRC
contamination.

Food and Environment Prote: i
- Fisheries Exclusion Zone

e S e
As a precaution, fishing is banned in an .,/'
2km (1.25 miles) from the historic Dountr i R s
point near where the highest population |
particles has been detected. = o,

Research Programme -
We have commissioned a wide range of technical studies to increas

particles in the environment; these studies have included computer
movement and assessments of health effects and environmental ris

To date approximately £10million has been spent on particles rese:
recovery programmes.
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Dounreay Particle Advisory Group (DP

DPAG was set up by UKAEA and SEPA in May 2000 to provide inde
In November 2006 DPAG published its third report which included:

“The sources of particles, their generation and possible routes o
“Their current distribution in the marine environment

“"The potential number on intertidal areas on the northern coast
"The possibility that they could be encountered by the public, an
“"Their potential implications for public health.

On the basis of potential health effects DPAG have designated pa

Significantgarticles with a radiologica’l activity of 10 Bgq Cs or gr
Relevant: particles with a radiologica’l activity 6f 10 Bg to 10 Bq
Minor: particles with a radiological activity '6f less than 10 Bg

DPAG concluded that a large proportion, particularly of the signif
Dounreay, have been buried in sediment or physically broken up t
particles and transported predominantly north-eastwards from the
DPAG report it is believield Ohsitgabfocant, 100an@l1@Vamimparticles a
present within the main particle plume offshore from Dounreay (re

In its third report, DPAG has made a number of recommendations.
These are currently being addressed by UKAEA.
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Are they a risk to human health?

A comprehensive report on particles, commissioned by SEPA, was pub
Agency (HPA) in March 2006"HElétmeipoptications of fragments of irradi
beach at Sandside Bay (reference RBDmEVar08e20#&I6)previous studies
guantifies the health risk.

DPAG has drawn upon this work and concluded that:

\ O

&from contact w &from ingestion with
relevant partitc a relevant particle.

&. of coming linto
contact with a
relevant particle.

From the calculal

would have to remain probability of con
would have to r stationary against the and the hazard
in stationary cc gut wall for 6 ho"8™" to identified the ri:
for 7 hours to ¢ cause ulceration from particles fol
any discernible which would be at Sandside is
repaired naturally. extremely small

is 1 in 80 millio
Sandside Bay.

"The possibility of someone coming into direct contact with a
with realistic potential to cause harm is extremely small. Th
million per year for a relevant particle in other words ther
99.999999% chance of not coming into contact with a releva
beach at Sandside Bay.

Relevant particles would have to remain in stationary contac
same spot for at least seven hours to cause any discernible
would be transient.

If a relevant particle was ingested and held stationery agair
hours the effect may cause ulceration which would be repair
regeneration.
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Consultation - What have we done so fa

External Consultation Steering Group
An External Consultation Steering Group was established t«
consultation process.

The objective of the Steering Group is to act as an indepen
the consultation process is open, independent, transparent

"Reviewing the process in advance, reviewing the proces:
making recommendations on the process and providing a
for inclusion in the final report,

“"Reviewing and commenting on whether the findings of th
been adequately incorporated in the final BPEO.

Preliminary stakeholder engagement

In January 2006 UKAEA carried out a stakeholder engagem:
“"Public exhibitions

“Discussion group meetings

'Feedback questionnaires

"Over 100 people attended the exhibitions

"89 people took part in 15 discussion group meetings
123 responses were received from the feedback question

Views were sought on:
“Concerns regarding particles
“"Effects on behaviour
“Aspirations for the area in the long term
“"The completeness of the list of options
“"The suitability of the criteria to evaluate the options
“"The relative importance of the criteria

UKAEA's independent consultants, Entec UK Ltd, helped fa:
the feedback and produced a comprehensive report and ass
together with recommendations.

UKAEA produced a response document to explain how views¢
was a revised list of options and evaluation criteria.
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The revised onshore and offshore options fo

NumbeiOpHon Description

1

Onshore Monitorin
Without Recovery

be detected).

gMonitor the beaches to identify where particles are

(particles

Onshore Monitorin
Recovery

gMWntihor the beaches to identify where particles are
at depth may not be detected and hence not recove

and recove
red).

Recover all Indivi

d
Particles At All Depr hn

Onshore

| .
[?eéwtmcauon and recovery of all detectable onsho
overturning the sediments to allow all particles at

re particles
depth to be

4R

Bulk Removal of B
Sediments

eRemove the sand/sediment from the beaches to all
be separated out.

ow detectab

Onshore ImmobilisaSodndify the beach, or cover it in a membrane to st

Isolation of Sedim

eqiddiments from moving.

op the parti

Onshore Bioremed

idtsenbiological processes to break down or take up

the particle

Onshore Restrict
Access

P®béivent the public from accessing areas affected by particles.

Onshore Sever Pa

tlBuall a barrier across affected bays to stop waves
the beaches.

from washir

9

10

Onshore Natural
Attenuation

Offshore Monitori
Recovery

risk naturally.

Offshore

1gMVWrithoruthe seabed to identify the location of offshore particle

depth may not be detected).

Do nothing and allow marine processes and radiological decay

11

Offshore Monitori
Recovery

ngMwrithor the seabed to identify where particles are
at depth may not be detected and hence not recov

and recovel
ered).

12

Recover All Indivi
Particles At All D¢
Offshore

F(?héntification and recovery of all detectable offshg

d
Epotv rturning the sediments to allow all particles at

re particles
depth to be

13R

Targeted Recovery
Detectable individ
Particles Offshore

Blﬁlerturn sediments, identify and recover all detec
uI’?‘igh particle density, to reduce risk from offshore

table particl
particles.

14R

Bulk Removal of a
Sediments

|IDmexd geethe seabed removing sediments to allow al
separated out, and return the sediments once proc

15

Recovering Offshao
Particles by the T

Bulk Removal of mar

Sediments

=

argete . .
etectable particles present, remove sediments, s¢

return processed sediments.

Bredﬁe areas of the seabed known to have high ac

16

Immobilisation/Isa
Marine Sediments

| 8ttiom particles moving from the sediment by coveri
capping with cement or vitrifying into a glass.

17

Offshore Bioremecd

lildsierbiological processes to break down or take up

18

Active Dilution an
Dispersion Offsho

dJetting or vacuuming the seabed to disperse the p
réehe marine sediments

19

Temporary De-wat
Reclamation

eBnonpdanglolation structures and dewater areas to all
particles

20

Offshore Restrict

AResssict human access to offshore areas affected

21

Offshore Natural £

”Et)o nothing and allow marine processes and radiolc
HEskURE QAR aly.

22N

Particle Retrieval
Dolphins

Ui 8% dolphins to retrieve particles

23N

Breakdown with Lasise marine friendly lasers to break down particles

24N

Passive Dredging

Use trenches/angled groynes to push sand and par
towards shore to all monitoring and removal of parn

detectable
essed.

tivity or a h
eparate out

ng it in a me

the particle

articles mor

ow monitoril

by particles.

gical decay

ticles furthe
ticles

R - Denotes a revisedNOpDimmates a new Option
Y ——_—_—_—,mba_,—_———
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The Revised Criteria following Consul

Criteria Sub-criteria

Onshore Flora & Fauna*

FUBrE el e e Offshore Flora & Fauna*

Air Quality

Water Quality

Land Quality

Particle Contamination Onshore*
Sea floor Quality

Particle Contamination Offshore?*
Visual Impact

Nuisances

Environmental Hazard

Cultural heritage**

Physical environment

Environment

Radioactive Waste

Waste : .
Non-Radioactive Waste
Energy

Resource usage Water

Materials*

Public Radiological Risk

FUlie healil & ety Public Non-radiological Risk

Worker Radiological Risk

Worker mealth & saifcity Worker Non-Radiological Risk

Regulatory & Legislation Implications*

Deliverabilit .
y Permanence of Solution*

Feasible Technology

Viability Proven Technology

Compatibility with Other Options*

FleiobllEy Ability to Cope with Change in Circumstanc¢

Technical Performancélealth & Sgfety

Scope for corrective actioficope for Corrective Action

S

—E

.cfg Economic Impacts

8 o Socio-economic impacts| Tourism*

n © Quality of Life*
L

Costl Cost Cost

* New or revised criteria following January 2006 public consultation meetings
** Moved from 'Socio-economic Impacts' after the scoring panel meeting on 13 July 2006.
e
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Assessment of the Options
A Scoring Panel was convened in July 2006 to score t

The panel comprised:

“ Four UKAEA personnel
“ Five non-UKAEA personnel

The five non-UKAEA personnel covered the following i
Marine engineering

Health physics

Socio-economics

Regional issues

Environmental issues

The Scoring Panel met for one day to discuss and agr
to be used. The method is summarised below.

Options initially screened ajgainst:
Legal (incl legislation anfg regulations)
Technical feasibility
Ability to combine with ofher options
Likely viability

Screen Individual |Options

Score Individual @ptions

Combined Optiolns

Combinations that would nof sensibly
combine were not carried fojrward for
assessment.

Screen Combined Pptions

Score Combined (gptions

Review

The Scoring Panel concluded that the Best Practica
Option would involve at least one offshore plus at |

The Scoring Panel recognised it would not be possi
particles.

Following the initial meeting the Scoring Panel recon\
period to assess the options in detail.
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Summary of Combined Options

The following presents the results of the combine
exercise. These are the combined options taken f

Summary of Combined Options

Onshore monitoring witpluecovery
offshore monitoring without recovery*

Onshore monitoring wighhwugcovery
offshore monitoring with recovery

QOnshore monitoring witpluscovery
targeted recovery of detectable individual particles pff

Onshore monitoring wighhugcovery
recovering offshore particles by the targeted bulk regmc

Onshore recover all individual parpiales at all depths
offshore monitoring with recovery

Onshore recover all individual parpilales at all depths
targeted recovery of detectable individual particles pff

Cnshore recover all individual parpilales at all depths
recovering offshore particles by the targeted bulk regmc

COnshore bulk removal of beagxllissediments
targeted recovery of detectable individual particles pff

Cnshore bulk removal of beagxllissediments
recovering offshore particles by the targeted bulk regmec

Cnshore restrict pubplusaccess
targeted recovery of detectable individual particles pff

Cnshore restrict pubpiosaccess
recovering offshore particles by the targeted bulk rgm

* Current Particle Managementstatnesteggyg the
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Screening Options - Onshore

No. Option Feasibility|Yes/No Comments
*Legal Currently illegal not to recover particles (RSA Authorisation
Onshore Monitoring [Technically Feasible
Without Recovery Can combine with other
Likely Viability It is unlikely that permission would be granted to detect and|leav
*Legal
Onshore Monitoring [Technically Feasible
With Recovery Can combine with other
Likely Viability
Recover all Individuaie9a!l .
K Technically Feasible
Particles at all Deptt 3 - -
an combine with other
Onshore Likely Viability
*Legal With consent
4 Bulk Removal Technically Feasible
of Beach Sediment |[Can combine with other
Likely Viability Doubtful acceptability
*Legal Would be interpreted as intent to 'dispose’
Onshore Immobilisatigméchnically Feasible Hostile environment
Isolation of Sedimenfsan combine with other
Likely Viability Disposal of sediment
*Legal
Onshore Technically Feasible No known organisms that can physically degrade
Bioremediation Can combine with other
Likely Viability
*Legal Legality of restricting access gquestionable
7 Onshore Restrict Technically Feasible
Public Access Can combine with other
Likely Viability Restriction of public access not likely to be acceptable
*Legal With consent
8 Onshore Server Technically Feasible
Pathway Option Can combine with other
Likely Viability
*Legal Illegal not to do anything (RSA Authorisation)
Onshore Natural Technically Feasible
Attenuation Can combine with other
Likely Viability As the option is illegal then it will not be feasible

* The 'Legal' subheading under Feasibility includes legal, legislation and regulation aspects of the option under conside
Option carried forward for further consideration

Option carried forward I criterion thought feasible

Option screened out I criterion thought not to be feasible
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Screening Options - Offshore

N o Option Feasibility|Yes/
*Legal
10 Offshore Monitoring|[Technically Feasible
Without Recovery Can combine with other
Likely Viability

Offshore Monitoring
With Recovery

*Legal

Technically Feasible
Can combine with other
Likely Viability

Recover all individug
Particles at all depths Q

*Legal

|Technica||y Feasible
fdsh odebine with other
Likely Viability

Targeted Recovery of De
Individual Particles Off

*Legal

fecctabd€lly Feasible
sdemre€ombine with other
Likely Viability

Bulk Removal of all
Marine Sediments

*Legal

Technically Feasible
Can combine with other
Likely Viability

Recovering Offshore Par

clegal

the Targeted Bulk Rem
of Marine Sediments

'Tve'c"h'ﬁi;a)ily Feasible
Can combine with other
Likely Viability

Immobilisation/lsolati
Marine Sediments

*Legal

OTlkchnically Feasible
Can combine with other
Likely Viability

Offshore
Bioremediation

*Legal

Technically Feasible
Can combine with other
Likely Viability

Active Dilution and
Dispersion Offshore

*Legal

Technically Feasible
Can combine with other
Likely Viability

Temporary De-Waterif
and Reclamation

*Legal

Jechnically Feasible
Can combine with other
Likely Viability

Offshore Restrict
Access

*Legal

Technically Feasible
Can combine with other
Likely Viability

Offshore Natural
Attenuation

*Legal

Technically Feasible
Can combine with other
Likely Viability

Particle Retrieval
using Dolphins

*Legal

Technically Feasible
Can combine with other
Likely Viability

Breakdown with

*Legal
Technically Feasible

Lasers Can combine with other
Likely Viability
*Legal
Passive Technically Feasible
Dredging Can combine with other

Likely Viability

0 Comments

Current process

Has to be combined with another option

It was thought that the current process would not be allowed

Scale of work might make it technically unfeasible

Using the ROV to target and separate parficles greater then

1E Bt

Could take years for consent

Scale of work and couldn't guarantee complete removal

Significant environmental impact

Could take years for consent

Targeted dredging and separation parti¢les greater than 1E H

lllegal disposal?

Scale fo work

Technically very difficult and would contrivene the London C

pnvel

No suitable organisms known

RSA Authosisation - illegal plus contravene London Convent

on?

A programme of work to stir-up and spread the seabed sedim

ent r

It would be an illegal option

Huge scale of work to dewater areas of seabed at 25 - 30m ¢

epth

Technically unfeasible, especially in the Pentland Firth duri

g stc

Currently practise

Must be combined with an onshore option

Must be combined with an onshore option

Could possibly locate particles but could not retrieve

Protected species

Distributing particles when broken down

No Technology available

A number of difficulties to overcome

Must be combined with another option

* The 'Legal' subheading under Feasibility includes legal, legislation and regulation aspects of the option under conside

Option carried forward for fu
- Option carried forward

- Option screened out

rther consideration

I criterion thought feasible
I criterion thought not to be feasible
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Get involved - your views really co

PLEASE

- Fill in a questionnaire now and leave it with us

OR

- Take a questionnaire away, fill it in and return

OR

- Complete a questionnaire on-line on UKAEA's

Responses by 23rd February 20
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What happens next?

All information on the Particles BPEO is publishe
to ensure complete transparency of the process.
IS to obtain your views on:

the combined option strategies

the relative importance of the criteria groups:

- Environmental

Health and Safety

Technical Performance

Social and Economic

Cost

The output of the consultation will be used to de\
Environmental Option (BPEO) which will be issue
before being finalised.

The BPEO document is an aide to the decision-ms¢
number of other factors will be taken into considc¢
from the Scottish Executive (SE), Scottish Enviro
(SEPA) and the Nuclear Decommissioning Authori

The External Consultation Steering Group (ECSG’
ensure that it is transparent, independent and in«

5 UKAEA




