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APOLOGIES: Fife Council
Agenda
0. Agreement to Agenda
1. Introductions
2. Roles & Responsibilities
3. Aims & Objectives of this meeting
4. Risk Assessment for Dalgety Bay
5. Recommendations for Work
6. Date of Next Meeting
0.0

1.0
3.0

Agreement to Agenda
The suggested agenda was agreed at the meeting, with modification
that item three would be taken before item two.
Introductions
GH welcomed everybody to the meeting and opened the meeting.
Aims & Objectives
GH outlined that this group had been formed at the request of the
Dalgety Bay Forum (DBF) to take forward the process of developing
a risk assessment at Dalgety Bay which the MoD had indicated it
wished to undertake. GH noted that this group did not replicate the
representation of the DBF but included those agencies which had
statutory responsibilities for public health protection, either directly or
indirectly.
IR said that scope of the work considered by the group could
become wider and consider reviewing the work of the MoD at
Dalgety Bay. Following some discussion of the role of the Group it
was agreed that the current remit of the group was focused on the
need to undertake a full risk assessment at Dalgety Bay and to make
technical input on the proposed work by the MoD.
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Roles and Responsibilities
WM outlined that the FSA role is to assess the risk to members of
the public through exposure by the food chain pathway.
RB asked what information the FSA would need to fulfil this
responsibility and suggested that such information could be obtained
during the planned MoD work.
RB said that the aim of the proposed work by the MoD is to provide
all the information needed to allow all agencies to fulfil their
responsibilities and thus negate the need for any further work. The
Group welcomed this approach and agreed that this would prevent
prolonging the issue.
JBu said that HPA Scotland provide advice to NHS Fife on the risks
to the public for Dalgety Bay. JB stated that the role of the HPA in
England and Wales is similar to that of the Scottish NHS Local
Health Boards, in Scotland, Health Protection (Scotland) does not
have responsibility for radioactive issues and seeks its advice from
HPA-RPD.
The Group considered whether it should consider non-radioactive
contamination at Dalgety Bay such as the suspected asbestos. PD
suggested that as this was the responsibility of the local council
rather than SEPA and that the council were not present, SEPA could
contact the Council to determine if any conventional contaminated
land assessment had been undertaken. In the absence of any
information on conventional contamination it was agreed that the
current remit of the group will be limited to radioactive contamination,
although IR stated that this should not prevent us (MoD) from looking
at other contaminants.
RB said that he was present to advise Defence Estates of the
radiation aspects with respect to the onsite work and the risk
assessment.
PD said that SEPA has a role in protection and enhancement of
Scotland’s environment, more specifically SEPA has statutory duties
to assess Special Sites under Radioactive Contaminated Land
Regulations.

Action Consider contact with Fife Council for non-RS assessment
1
4.0
Risk Assessment for Dalgety Bay
PD produced a brief presentation on SEPA’s view of what the key
data requirements are to undertake an appropriate risk assessment
at Dalgety Bay.
IR suggested that the focus of the work should not be on the risk
assessment. As an alternative PD suggested that focus of the work
could be entitled ‘technical advice and risk assessment’. JB stated
that this would address both the prospective risks and hazards and
could help establish an end-point. IR said that due to the dynamics
of the site he doesn’t believe that this issue can ever be ‘signed-off’.
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PD said that the risk assessment is a management tool to help
determine what action – if any, is required.
JB said it was important to establish timescales for each stage of the
work so that the public/DBF can be kept updated. GH did not believe
that the full work required to perform a risk assessment could be
completed within a year, but we should keep the DBF and public
informed of progress. RB accepted this and also noted that further
local constraints on this work, such as when monitoring can be
undertaken will be determined by the activities of the Sailing Club.
4.1

SEPA Presentation
Slide 2 - PD stated that both static and dynamic data is needed for a
risk assessment. Static data such as hazard need only to be
assessed once whilst dynamic data such as habits may change.
WM said that this approach is a very flexible method.
Slide 3 - PD said that only very basic experiments had been
undertaken on the potential solubility, he suggested that a true
representation of GI fluids was needed to determine the true
solubility.
PK asked if it could be assumed that the current data are valid. PD
said that this would only be the case if the current data were
representative of the population, which is an assumption. PD
advised that particle characterisation is essential to be able to update
the risk assessment – and highlighted the data available for
Dounreay particles, when a new particle is recovered it can be
assessed quickly to determine if the situation is changing.
RB agreed with the discussions, but advised that funding this work
may be an issue and that the costs must be considered against the
benefits of any work. PD acknowledged RB’s concerns, and stated
that an assessment could be undertaken on the
max/min/mean/median values but we would need to be aware of the
variance in approach in each study. RB said he hoped that the
previous studies were scientifically robust. PD said he could not
support this as none of the studies he was aware of represented the
true GI fluid and the impact of enzymes present in the stomach could
have a significant impact on the dissolution of a particle.

RB asked PD to provide the costs of the Dounreay GI study. PD will
check on the commercially confidentiality of the work and provide if
possible.
Action PD to provide costs for GI study
SEPA
2
RB stated his concerns over the SEPA data on Radium and daughter
activity. The 2006 study suggested that the radium was at 90%
equilibrium with daughters and 2008 suggested 60% equilibrium.
These values are not normally seen and his staff, who have over 75
years combined experience, suggest that sample storage for up to 2
weeks could have lead to a build up of the daughter products. PD
highlighted this as a reason to ensure further collection of data –
also, he was aware that the samples collected in 2006/2008 had not
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been stored for 2 weeks prior to analysis.
Slide 4 – PD indicated that the particles need to be characterised on
a population basis. RB stated that MoD analysts are not particularly
keen to work with these samples due to concerns over dose rates
from high-activity samples. RB also advised that cost was an issue.
Slide 5 – PD discussed what monitoring data are needed to inform a
risk assessment. This includes confidence of detection so that the
total number of particles can be calculated.
PD stated that he had no knowledge of the proposed Entec system,
however, if it is a NaI detector system care, will be needed to
interpret a particle from background. PK advised that the system is
similar to Groundhog, with NaI detectors linked to GPS. PD
commented that information is needed on the system to determine
the capabilities. PK enquired to the desired end point for the works,
to which PD replied that the requirement is to provide data to
determine the population of particles and the probability of
encounter.
RB did not consider that the requirement to quantify the capability of
the monitoring system was essential, as it cannot capture the
experience of the operator. RB said that if an operator cannot find a
particle, then that is the probability of encounter. PD refuted this and
said that if the monitor is not capable of detecting a particle it does
not mean that it is not present.
WM said that the situation could change with each tide and the
population source and movement is to determine the chance of
encounter. PD said that the field monitoring capability must be
known to determine if particles are missed on the first pass, but could
be found on later passes. RB asked ‘what is the health concern of
what is not detected’ and stated that it does not take much radium to
get high doses for ingestion. PD said that the risks from deeply
buried particles can be treated separately as they are not ‘available’
for encounter – this is similar to the situation on the coastal path.
With regard to the health concerns, PD said that the monitoring
system must be able to confidently detect radium which is available
to give a potential exposure and of a level to give a significant dose.
RB said that he was concerned that a monitoring system may only
be capable of detecting 1% of the population of particles. GH said
that, if that were the case then, common sense would dictate that
such as system should not be used.
Slide 6 – PD stated that robust analysis of particle characteristics is
essential to undertake the assessment. The orientation of particles
during counting is important as experience has shown that the
activity can be concentrated on a small point on a large lump of
clinker.
Slide 7 – PD advised that a risk of encounter assessment could be
undertaken using a modified version of the Dounreay risk
assessment model. This approach has been peer reviewed by many
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groups, including COMARE and DPAG.
PD commented that NDAWG have a sub-group on heterogeneous
contamination that would be able to review the work at Dalgety Bay.
He also noted that COMARE could be asked for its views on the
work.
The group discussed the longevity of the contamination. PK stated
that over the past 50 years that similar levels of contamination had
been found at Dalgety Bay. PD stated that this is not the case.
Different reports showed large variation in particle numbers and
SEPA’s 2006 study identified small particles of waste, when we were
expecting to find large lumps of clinker.
5

Recommendations for Work
GH noted that MoD have raised concerns over the assumptions used
in the SEPA report.
RB stated that MoD has concerns in the following areas:
• the role of alpha-radiation;
• the value of skin-thickness (considering particle unevenness,
adherence of moisture/sweat/sand)
• 200 µm value for inhalation, HPA documents state that only
50 µm particles would stay in the air to be available for
inhalation;
• the issue of self-shielding
• assessments based on continuous ‘worst-case’ scenario
GH noted that all of these issues had been discussed at length in the
report which had used assumptions in areas where no data were
available. However, the values used for the assumptions were
chosen carefully and not random numbers. PK raised concerns over
assessments based on probability. JB advised that all of the HPA
Dounreay assessment can be taken back to the raw data to allow
transparency for any assessment. PD stated that the 2008 report
was not a risk assessment. The 2008 report was prepared to give
the regulatory arm of SEPA the basis with which to undertake a
decision on radioactive contaminated land.
RB indicated that BGS could do scanning electron microscopy to
determine if radium is on the outside or inside the particle. The
group also discussed methods to determine skin dose rates, such as
mounting a particle on top of a TLD or undertaking alpha-spec
followed by grinding the particle and counting again.
IR stated that the MoD work programme will not be taken further than
previously communicated to SEPA and the DBF. PD advised that
this meeting has raised several points of what is required and that
there is broad consensus to this. PD stated that we need to see how
these requirements are contained within the MoD Work Programme.
IR said that the membrane work is progressing and will take time to
monitor any trends. The Headland survey and coastal path resurvey
will be done, and the possibility of monitoring underneath the
membrane if required.
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IR stated that MoD aim to report during November or December
(unsure as to specific dates detailed in the plan). IR advised that
beach users will dictate when the work can be done.
JB suggested pulling together a matrix of data requirements vs what
information we already have and what MoD can provide from the
planned current programme. This will identify gaps and can be used
to rate the desirability and uncertainty of each item.
RB enquired as to the reason for the risk assessment and stated that
he had been reviewing Monty Charles’s work – could the particles be
classed as significant, relevant and minor on the basis of hazard and
probability of encounter? PD said that the classification system used
for Dounreay Particles is based on hazard, not probability and at this
stage insufficient information is available to draw comparisons with
the Dounreay particles.
RB said that it was clear that some issues needed to be addressed,
but he was not sure who would do this and how crucial the data were
to the bigger picture. GH said that it was clear that particle
characterisation was required. RB said that he would need to find
laboratories to do this work. IR advised that we will need to
‘apportion tasks’ as the MoD already have a detailed work
programme and that the preference was not to undertake further
surveys. PD said that an appropriate monitoring and recovery
programme may give the regulator reassurance that further actions
are not necessary at the current time.
IR said that MoD are not going to gather information on the physical
properties and asked who is best placed to take this forward. GH
asked IR to explain what he meant by ‘apportion tasks’. Did this
mean who in DBRAG or organisations? IR affirmed that MoD will
only undertake the work detailed in their plan. PD asked if MoD
would undertake work to address all the ‘desirable’ data, such as
physical size. IR stated that some particles may be sent to DSTL.
PK advised that MoD will monitor, recover and undertake some
analysis, but the detail of the DSTL work is unknown. (RB was out of
the room and returned shortly after).
RB stated that MoD would be willing to gather habits data, but it is
dependent on budgets. IR stated that in the spirit of partnership
working, other groups could take an action to find money from their
respective organisations and SEPA could validate their assumptions.
GH disagreed and noted that it had already been stated by MoD that
MoD’s Chief Scientific Advisor requires sound science, and the
information currently planned to be obtained is not sufficient for a risk
assessment.
GH advised that this forum is not here to discuss financial issues; it is
solely a scientific forum. GH stated that habits data is essential, but
given the longevity of the contamination we should also consider
potential future pathways. It is crucial to have the characteristics of
the contamination in order to assess the viability of any pathway.
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PD and JB advised that the data needs outlined are the bare
minimum of data that would be required for an assessment, PD
highlighted the data available at Dounreay is many times greater.
PK stated that it was demanding perfection, to which GH replied that
we are responding to MoD concerns over uncertainties in the
assessment.
It was agreed that a matrix of information needs would be developed
and attached to the draft minutes of the meeting. RB said he would
like to offer to provide all the data requirements, but indicated that it
is not in his power to do so. PD offered a SEPA letter of support to
RB.
GH said that the absence of a commitment to provide the information
needed for a robust risk assessment was not a desirable outcome of
the meeting, but due to time constraints the meeting had to close.
GH continued that we will need to meet soon, otherwise we will have
to report to the DBF that we have failed. WM reminded the Group
that FSA requirements to assess the food chain risk included both
particulate and and diffuse pollution pathways.
GH summarised his position that he is not convinced, at the moment,
that the group will be able to deliver its function. IR said that the
matrix was a good way to start.
JB asked if videoconference or teleconference would be possibility
for next meeting.
IR requested that the slides from the presentation are included in the
minutes.
Next meeting – early August.
Matrix – by 1 month.
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Data Requirements Matrix
Dalgety Bay Risk Assessment Group
April, 2009.
Matrix of data to determine
requirements for risk assessment
at Dalgety Bay, Fife
Physical Properties
- Size/dimensions

Essential

Volume

-

Mass

√

-

Density

√

-

Hydrodynamic Equiv.

-

Aerodynamic Equiv.

√

-

Solubility (G.I tract)

√

-

Friability

√

Physical state on recovery &
contamination of
surrounding sediment
Radiological properties
- Ra and daughters
-

dose rates (skin, eye and GI
tract)
Particle populations
- Likely ranges of chemical
form and sizes

√

√

√
√
√
√

-

Population data with
parameters

√

-

Outliers

√

Monitoring data
- Monitoring performance

Not Essential (For
Risk Assessment
Purposes)

√

-

-

Desirable

√

-

Number recovered/locations

√

-

Number not recovered (not
detected)

√

-

Verification of capability

√

-

Area coverage (detailed and
consistent)

√

√

-

-

-

Electronic data capture to
determine
performance/coverage/allow
interrogation
LoD must detect
contamination of potential
consideration in risk
assessment with confidence
(incl inhalation)
Monthly changes / seasonal
trends

Analysis
- Care needed when
determining activity – large
variations if orientation
changed
- Possible issues of electro
static charge
-

-

Solubility – in vivo and in
vetro to confirm data to
represent the population
range
Friability experimentation
Homogenous contamination
– determine if small particles

Risk of encounter
- Suggest use Dounreay
model:

√

√
√
√
√
√
√
√
√

-

Habits data (seasonal) –
suggest 4 surveys

√

-

Consideration of future
habits (longevity)

√

-

Size distribution of sediment

√

Diffuse Pollution
-

Characterisation of hazard

√

