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Some terms are given more than one definition, suggestions for amendments to the

absorbed dose

absorption

accuracy

activation

activation product
activity

activity concentration

ALARA

ALARP

alpha decay

anthropogenic radionuclides

Approved Dosimetry Service
(ADS)

Second Site Characterisation Consultation Draft

definitions within the SAFEGROUNDS context is sought as part of the consultation.

A measure of the energy from ionising radiation deposited in a
unit mass of any specified material. The unit of absorbed dose is
the Gray, equal to 1 joule per kg.

Process where material in contact with the skin may pass
through the pores on the skin's surface and enter the
bloodstream. Identified as a possible route for contaminant entry
into the body.

Level of agreement between true value and observed value.

Process where a neutron is captured by a nucleus to form a new
isotope (often a radionuclide):

An isotope created by activation.
See radioactivity.

Terminology used to describe radioactivity levels relative to the
mass or volume of the sample matrix (eg Bg kg™ in soil, Bg L™ in
water).

As Low As Reasonably Achievable - to make every reasonable
effort to maintain exposures to ionizing radiation as far below the
dose limits as practical, consistent with the purpose for which
the licensed activity is undertaken and taking into account the
state of technology, the cost of improvements in relation to state
of technology and benefits to the public health and safety, and
other societal and socioeconomic considerations.

As Low As Reasonably Practicable - a standard for assessing
necessary control measures taking into account the practicalities
of the task in hand. Note: "reasonably practicable" has a defined
legal meaning in the UK. ALARP incorporates this legal meaning
as opposed to any other meaning that may be implied from
technical publications such as those by the International
Commission on Radiological Protection (ICRP).

A form of radioactive decay resulting in the emission of a
positively charged particle containing 3 neutron and 2 protons (a
helium nucleus).

Artificially produced radionuclides, by means of activation or
nuclear fission.

A dosimetry service approved by HSE (or a body

specified by HSE) for measuring, assessing and recording
radiological doses to workers. The aim of approval is to ensure,
as far as is possible, that doses are assessed on the basis of
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assumption

atmospheric fallout

averaging volume

background radioactivity

Becquerel (Bq)

beta decay

characterisation

classified worker

conceptual model

constraint

contaminant

contamination
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accepted national standards.

A supposition which is necessary to make in order to provide a
clear and well defined basis for the options comparison.
Assumptions are necessary where there is some uncertainty
concerning factors that have the potential to influence the
options assessment — e.g. the availability of particular waste
management routes.

Deposition of radionuclides to the ground following release to
the atmosphere. Normally refers to the effects of atmospheric
nuclear weapons testing or large accidents with widespread
impact such as the accident at Chernobyl.

The volume of waste over which the activity concentration is
determined and averaged to give an average activity
concentration for waste sentencing purposes.

Radioactivity from naturally occurring radionuclides, and
anthropogenic radionuclides from man-made sources (such as
global fallout as it exists in the environment from the testing of
nuclear weapons or from accidents like Chernobyl) that are not
under the control of the owner/operator.

The International System (SI) unit of activity equal to one
nuclear transformation (disintegration) per second.

A form of radioactive decay resulting in the emission of an
electron or positron.

Establishing information on the presence and characteristics of
contaminants, details of the environment in which they are
present, and potential pathways to man and other environmental
receptors. This can be achieved by various investigation
methods. Guidance on site characterisation has been developed
by SAFEGROUNDS.

A category of worker defined under the lonising Radiations
Regulations 1999. Any person who, during the course of their
work, is likely to receive an annual effective dose in excess of 6
mSyv or three-tenths of the appropriate dose limit should be a
classified worker.

A textual or schematic hypothesis of the sources and nature of
contamination on a site, the pathways and migration
mechanisms by which it may be transported, and the receptors
that may be affected.

Any factor that limits the range of options that can be considered
in the options comparison, and is outside the control of those
with responsibility for making the decision about the
management of the contaminated land. Financial issues should
not be used as constraints unless all stakeholders agree.

An undesirable concentration or quantity of a substance, e.g.
activity concentration of a radionuclide, present in water,
atmosphere or soil.

An undesirable concentration or quantity of a substance, or
activity concentration of a radionuclide, present in water,
atmosphere or soil.
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contaminated land

context

controlled area

controlled waste

controlled waters

cosmogenic radionuclides

cross-contamination

criterion

daughter nuclide

decay chain

decay product

decision-making
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Any land on or under which radioactive or non-radioactive
contaminants are suspected to be present at concentration
levels above the natural and artificial background concentration
levels that are typical of the location of the site. This is not the
same as the statutory definition in Part lIA of the Environmental
Protection Act, 1990 which defines the presence of
contamination by the possibility of significant harm or the
pollution of controlled waters.

A definition of the existing situation in which the decisions on the
management of the contaminated land need to be taken. The
context will include information about the contamination and its
status, timescales, regulatory factors and stakeholders and any
issues of particular importance.

Any area where the annual effective dose to persons working
there is likely to exceed 6 mSv or three-tenths of the appropriate
dose limit. Defined within the lonising Radiation Regulations
1999. Controlled areas have special procedures in place to
restrict the possibility of significant exposure. Areas in excess of
7.5 microsieverts per hour when averaged over an 8 hour
working day should be designated.

Defined for the purposes of the Environmental Protection Act
1990 as comprising household, commercial and industrial waste.
Excludes certain categories of waste, such as radioactive waste.

Defined in Part 11l (Section 104) of the Water Resources Act
1991, this embraces territorial and coastal waters, inland fresh
waters, and groundwaters.

Radionuclides produced by the interaction of cosmic rays with
terrestrial matter (eg in the atmosphere).

A process whereby, during a series of intrusive investigations or
within a single investigation, contaminated material from one
area comes into contact with material from another area, thereby
potentially affecting the results of any analyses being carried

out.

A property or measure of an option’s performance that is
relevant to the comparison of options. Criteria should be capable
of being objectively quantified for all options under consideration
(even if only with a simple scoring or ranking scheme). Criteria
should also be unique and independent of one another and be
defined at a similar level of detail. Criteria are sometimes
referred to as “attributes”.

see decay product.

A series of radionuclides, each of which decays into the next
radionuclide in the series until a stable nuclide is reached.

The nuclide produced following a radioactive decay. Also called
a daughter nuclide.

The process of deciding which option should be implemented. A

major input into decision-making is a formal comparison of

options. However, other factors may play a role in determining
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desk study

delicensing

discharge
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effective dose
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equivalent dose
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which option is to be implemented.

The set of actions taken at the end of a nuclear facility’s
operational life to take it permanently out of service. It includes
actions to systematically and progressively reduce the level of
hazard on a site and may include the physical dismantling of
facilities. The ultimate aim of decommissioning of a nuclear-
licensed site is to make the site safely available for other
purposes. The endpoint for decommissioning may be
delicensing or re-use of the site for nuclear purposes, or the
keeping of the site under institutional control.

In this guidance, non-nuclear sites that have been or are being
used for defence activities and for which a change of use and/or
ownership is planned. Nuclear sites that are operated for MoD
by contractors and that are licensed and regulated by HSE
under the Nuclear Installations Act are nuclear-licensed sites.

Interpretation of historical, archival and current information to
establish where previous activities were located, and where
areas or zones containing distinct and different types of
contamination may be expected to occur, and to understand the
environmental setting of the site in terms of pathways and
receptors.

The process of releasing a nuclear-licensed site from regulation
under the Nuclear Installations Act and of releasing the operator
from his period of responsibility for any nuclear liability.

Any emission of a contaminant into the environment.

A target maximum individual dose set by an employer or
Radiation Protection Adviser for any project involving the use of
ionising radiations. The target is set on the basis of what can be
achieved by best practice and helps to keep doses ALARP.

The Regulators can also set dose constraints for the site and
specific operations on the site in terms of dose impact to
members of the public.

A radiation dose quantity which is a modification of equivalent
dose, which take into account the susceptibility of different
organs and tissues in the body to stochastic effects such as
cancer induction, as well as the different radiation types included
in the definition of equivalent dose. The unit of effective dose is
the Sievert.

The environment includes, but is not limited to, people’s property
(e.g. houses and land), existing and potential resources (e.g.
groundwater, water quality, air quality) and natural ecosystems.
In this guidance, people are regarded separately from the
environment. The distinction is made for consistency with health
and safety, and radiological protection, terminology.

All the options that would be effective for managing the
contaminated land.

A radiation dose quantity which is a modification of the
absorbed dose that takes into account the different amounts of
damage done by different radioactive decay types (see quality
factor and absorbed dose). The unit of equivalent dose is the
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Exemption Orders

external radiation

fingerprint (radiological)

fission product

future

future use

gamma radiation

gas-filled detector

geophysics

geotechnical testing

gray (Gy)

groundwater

half-life

harm
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Sievert.

Radioactive waste that is exempt from some or all of the
requirements of the Radioactive Substances Act 1993. Such
wastes are defined in Exemption Orders made under the Act.
See also SoLA.

Subsidiary legislation, operating under the Radioactive
Substances Act 1993, that "exempts" certain materials and
forms up to prescribed activity concentrations from some or all of
the requirements of the Act.

In relation to a person means ionising radiation coming from
outside the body.

A mixture of radioactive isotopes that distinguish a particular
emission.

A nuclide produced as a result of nuclear fission.

The period over which the potential effects of the contaminated
land need to be considered when evaluating the options that
may be applied to it. Many contaminants have long half-lives in
the environment, and so it may be necessary to consider
hundreds of years or more.

The range of uses to which the contaminated land will be able to
be put after the selected option has been implemented
successfully. The range of future uses may be restricted to
reduce the potential hazards associated with residual
contamination.-Alternatively, the site may be made available for
any future use, in which case lower levels of residual
concentrations of contaminants are likely to be required.

Penetrating high-energy, short-wavelength electromagnetic
radiation (similar to X-rays) emitted during radioactive decay.
Gamma rays are very penetrating and require dense materials
(such as lead or steel) for shielding.

Radiation detector consisting of a tube filled with ionisable gas.
When the gas is ionised by radiation, the ions are detected by
electrodes.

The science of detecting geological structure and buried objects
using a variety of (normally non-intrusive) investigative
techniques.

Determination of the physical properties of soil/rock.
The unit of absorbed energydose (J kg™).

All water that is below the surface of the ground in the saturation
zone and is in direct contact with the ground or subsoil.

The time required for one-half of the atoms of a particular
radionuclide present to disintegrate (decay).

Adverse effect on the health of living organisms, or other
interference with ecological systems of which they form a part,
and, in the case of humans, including property.
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The potential for harm posed by a contaminant or circumstance,
taking no account of the likelihood of exposure.

A unit of area, equivalent to 10 000 m®.

When applied to contaminated land, land which has different
contamination levels or other varying characteristics within its
boundaries.

The level of potential impacts on people and the environment
that all stakeholders agree can be tolerated. SAFEGROUNDS
does not recommend a particular level of protection, rather it is
recommended that the level of protection should be defined on a
case-by case basis.

Exposure limit specified for a particular project, which cannot be
exceeded without re-assessment of working practices, including
any PPE and RPE requirements.

When applied to contaminated land, land which has similar
contamination levels and characteristics within its entire
boundaries.

Contaminant entering the stomach and gastrointestinal tract
through eating contaminated food, imbibing fluids or hand to
mouth contact.

Breathing contaminant (eg particulate material, vapour, gas) in
through the mouth or nose.

Contaminant entering the body tissue and blood stream directly
through cuts and abrasions.

Exposure received internally to the body via inhalation,
absorption, ingestion or injection routes.

Any form of radiation that is capable of ionising matter. Typically
this ionisation takes the form of displacing an electron from an
atom.

The process of subjecting an entity to radiation.

A fundamental principle that should be adhered to during land
management. Through consultation, SAFEGROUNDS has
developed five key principles on the protection of people and the
environment, stakeholder involvement, the identification of the
preferred land management option, taking immediate action and
record keeping.

The condition of ground (soil, water and buried structures) due
to natural or manmade factors which could have an impact on
people or the environment.

The organisation that is the holder of the nuclear site licence on
a nuclear-licensed site. The licensee is responsible for nuclear
safety on the site and for discharging all the obligations and
liabilities associated with the nuclear site licence.

Ground produced by infilling with material from outside the site
or from another part of the site. Typically this could include
rubble, gravel or sand or waste materials.

management of contaminated  The taking of any actions to detect, characterise, control,
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monitor or remove (wholly or partially) contamination in on or
under land (including groundwater) and all the processes that
lead up to decisions to take such actions.

A continuous or periodic check to determine the presence or
absence of contamination, its nature and the performance of any
remediation works, which includes measurements undertaken
for compliance purposes, and those undertaken to assess
remedial performance.

Radionuclides and their associated progeny produced during the
formation of the earth or by interactions of terrestrial matter with
cosmic rays.

Uncharged sub-atomic particle, constituting approximately 50
per cent by mass of most atomic nuclei.

Any land in, on or under (including groundwater) which there are
non-radioactive contaminants above natural and artificial
background levels that are typical of the area of the UK in which
the site is located.

Process by which an atom splits into two or more pieces, each
of which is an-entirely separate nuclide.

Sites that are regulated by HSE under the provisions of the
Nuclear Installations Act 1965 (as amended) with a nuclear-site
licence. The Act applies to fixed sites for the purposes of
constructing and operating nuclear reactors and other
prescribed nuclear installations. The guidance applies to
operating sites and those being decommissioned, whether or not
they are to be delicensed.

This is what management of contaminated land is intended to
achieve. Objectives are set by considering factors such as
government policy, corporate/organisational policy and the views
of stakeholders. It is recommended that environment, health and
safety objectives are established separately from those of a
commercial and administrative nature.

Any potential method of managing the contaminated land that is
relevant to the objectives. Options can include, but may go
further than, some or all of the actions defined as ‘remediation’
in Part I1A of the Environmental Protection Act, 1990. In
evaluating options, consideration should always be given to
‘doing nothing more’ to the contamination or to removing
contamination to background levels.

The form, scale and duration of the intervention (remedial
action) that maximises the net benefit. The principle of
optimisation means that there is no predetermined end point for
remediation that is applicable in all circumstances. In the
extension to Part 2A, where a remediation scheme addresses
significant pollutant linkages, some but not all of which relate to
lasting exposure, any intervention should be optimised having
regard to their benefit in respect of any remedial treatment
actions relating to non-radioactive significant pollutant linkages.
The organisation with responsibility for the site and any
associated contaminated land. At nuclear-licensed sites the
operator is the licensee. Owners/operators are responsible for
taking final decisions to implement the proposed option for land
management.

A mechanism or route by which a contaminant can reach, or be
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made to affect, a receptor.

Those individuals that could be affected by contaminated land.
People are distinguished from environment following health and
safety and radiological protection convention. Separate
consideration may be given to ‘workers’ (who receive a direct
financial benefit from the owner/operator) and the public (who do
not). Consideration should also be given to people at present
and in the future.

The relative ease with which a porous or permeable medium can
transmit a fluid under a hydraulic gradient.

The relationship of a contaminant, a pathway and a receptor.

Range of variation, e.g. within a series of measurements of a
parameter.

An option which, on the basis of the options comparison,
represents the best balance of features to achieve the overall
objectives for the management of the contaminated land.

The strategy that is identified by an owner/operator as their
preferred one following a comprehensive, systematic and
consultative assessment of potential strategies derived by
considering the options for the various areas on a site.

Radionuclides produced during the initial formation of the earth.
Those of the radionuclides that remain have very long half-lives,
of the order of billions of years or more.

The option that is formally submitted by an owner/operator to
regulators and decision-makers for approval to implement,
following the comparison of options, identification of a preferred
option, and consideration of this preferred option in regulatory
and other acceptance procedures.

The strategy that is formally submitted by an owner/operator to
regulators and decision-makers for approval to implement,
following the comparison of strategies, identification of a
preferred strategy, and consideration of this preferred strategy in
regulatory and other acceptance procedures.

Organic waste that may decompose or rot.

A factor applied to the absorbed dose in tissue to take account
of the different levels of harm inflicted by different types of
radioactive decay. Used to calculate equivalent dose.

Normally used in place of ionising radiation, radiation is the
emission of energy by means of particles or waves.

An appointment required under the lonising Radiations
Regulations 1999 for all companies involved in work with
ionising radiations. The RPA is registered with the HSE and
provides advice on all aspects of radiological protection. The
RPA will set dose constraints on workers and specify hold points
for use during the work.

An appointment required under the lonising Radiations
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Regulations 1999 for all companies involved in work with
ionising radiations. An RPS must have received training related
to radiological protection and ensures that the specified safety
restrictions are observed.

The spontaneous transformation of an unstable atom into one or
more different nuclides accompanied by either the emission of
energy and/or particles from the nucleus, nuclear capture or
ejection of orbital electrons, or fission. Unstable atoms decay
into a more stable state, eventually reaching a form that does
not decay further nor has a very long half-life.

Often used to describe any material containing radionuclides.
The statutory definition of radioactive material is given in the
Radioactive Substances Act 1993.

Any land in, on or under.which there are radioactive
contaminants above natural and artificial background levels that
are typical of the area of the UK in which the site is located. The
phrase “in, on or.under” includes soils, rocks, groundwater and
below ground structures but excludes authorised disposals of
radioactive and non-radioactive wastes. These definitions are for
the purposes of SAFEGROUNDS only. They have been chosen
because they best reflect the views of stakeholders on the levels
of contamination with which the SAFEGROUNDS guidance
should be concerned.

The term Radioactively contaminated land also has a precise
legal definition taken from the EPA 1990 Part 2A.

The mean number of nuclear transformations occurring in a
given quantity of radioactive material per unit time. The
International System (SI) unit of radioactivity is the Becquerel

(Ba).
An unstable nuclide that undergoes radioactive decay.

An entity (persons, living organisms, ecological systems,
controlled waters, atmosphere, structures, utilities) that may be
adversely affected by a contaminant.

Information including details of site characterisation work, the
process of deciding on the land management option/strategy,
implementing the option/strategy and validating its
implementation, as well as interaction with stakeholders
throughout the process. There is a key principle about the
keeping of records.

The taking of any actions to reduce the risks to humans or other
organisms from contamination in, on or under land (including the
groundwater).

Any measures that may be carried out to reduce the exposure
from existing contamination of land areas through action applied
to the contamination itself (the source) or to the exposure
pathways to humans or other organisms.
Defined in Section 78A(7) as:
(a) The doing of anything for the purpose of assessing the
condition of:
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(@ the contaminated land in question
(i) any controlled waters affected by that land
(iii) any land adjoining or adjacent to that land

b) The doing of any works, the carrying out of any
operations or the taking of any steps in relation to any
such land or waters for the purpose:

0] of preventing or minimising, or remedying or
mitigating the effects of any significant harm, or any
pollution of controlled waters, by reason of which the
contaminated land is such land

(i) of restoring the land or waters to their former state

¢) The making of subsequent inspections from time to time
for the purpose of keeping under review the condition of
the land or waters.

OR with respect to radioactive contamination defined in

Section 78A(7)(as modified) as:

a) The doing of anything for the purposes of assessing
the condition of:

0) the contaminated land in question

(i) any land adjoining or adjacent to that land.

b) Thedoing of any works, the carrying out of any
operation or the taking of any steps in relation to any
such land for the purpose:

(iii) of preventing or minimising, or remedying or
mitigating the effects of any harm by reason of
which the contaminated land is such land

(iv) of restoring the land to their former state

¢) The making of subsequent inspections from time to
time for the purpose of keeping under review the
condition of the land.

An assessment of the potential for harm or damage posed by a
contaminant or circumstance taking account of the likelihood, or
probability, of occurrence.

The process of identifying, assessing and evaluating the health
and-environmental risks that may be associated with the hazard.

The processes involved in identifying, assessing and
determining risks, and/or the implementation of actions to
mitigate the consequences or probabilities of occurrence.
Documentation for a nuclear installation that demonstrates
safety. Safety cases must be produced and maintained during
the design, construction, manufacture, commissioning, operation
and decommissioning of the installation.

Methods and techniques used to obtain a representative sample
of the material under investigation.

Radiation detector relying on the property of certain materials to
fluoresce when ionised by radiation. The light produced is
measured using a photomultiplier.

A numerical value that reflects an option’s performance in
relation to a particular criterion. Scores should be assigned in a
consistent and objective manner, where possible with reference
to factual information. Scores can be assigned using an absolute
(i.e. compared with a scale including ideal and unacceptable
levels of performance) or relative (i.e. relative to the
performance of other options) measure of performance. The
latter approach is sometimes referred to as ranking.

161

Second Site Characterisation Consultation Draft 25 February 2008



screening (related to options)

Sievert

site

site investigation

site reconnaissance
source

stakeholder

strategy

supervised area

topographical survey

SECOND CONSULTATION DRAFT

The process of excluding options from detailed consideration.
Screening is usually undertaken with reference to one or more
“screening criteria” that represent basic expectations that must
be met by any option. Screening criteria usually reflect the need
for legality, technical feasibility, and a measure of proportionality
between effort and benefits.

The name for the International System (SI) unit of equivalent
dose or effective dose; abbreviated to Sv.

Fractions of a sievert follow conventional nomenclature with one
thousandths of a sievert called a millisievert (mSv) and one
millioneths of a sievert called a microsievert (microSv or Sv)

A contiguous area of land on which contamination is known or
suspected to be present. In most cases, a site will have a single
owner/operator. Sites considered in this guidance are further
classified as nuclear-licensed sites or defence sites.

On-site investigation which involves the measuring, monitoring,
sampling and analysis of environment media as a means of
further informing the site conceptual model and the risk
assessment. The investigation may be undertaken in a single
stage or a number of successive stages.

A walk-over survey of the site.

A contaminant which.is in, on or under the land and which has
the potential to cause harm to an identified receptor or to cause
pollution of controlled waters.

A person or organisation that has an interest in the management
of the contaminated land. There are various groups of
stakeholders: institutional stakeholders include the
owner/operator, regulators, government departments and local
authorities. External stakeholders are all those outside the
owner/operator organisation. Those stakeholders involved in
decisions on the management of contaminated land are
participating stakeholders and may include local residents,
CBOs and NGOs.

A broad plan for the management of all the contaminated land
on a site, probably comprising several options.

Every employer needs to designate any area under his control
as a Supervised Area, which following a risk assessment, has
been shown to be an area where:

0 itis necessary to keep conditions under review to
determine whether it should be Controlled or
Supervised; or

0 in which a person is likely to receive an effective dose
greater than 1mSv per year or an equivalent dose
greater than one tenth of any relevant dose limit referred
to in Schedule 4 of IRR99.

A survey of the physical features of a site in three dimensions.
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validation of remediation The process of demonstrating, by means of inspection,
sampling, testing and recording, that the remediation meets the
site specific remedial objectives.

weight Weights can be applied to each criterion to reflect their relative
importance when comparing options. Weights can be used to
reflect stakeholder’s views and values, and provide a method for
reflecting them in the options comparison. If used, weights need
to be systematically derived and justified. Several sets of
weighting factors are often needed, so as to reflect the views of
various stakeholders.

whole body dose See effective dose.
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Association of Geotechnical and Geoenvironmental Specialists
as low as reasonably achievable

as low as reasonably practicable

British Nuclear Fuels plc

best practicable environmental option

Becquerel — a unit of radioactivity (one -nuclear transformation
per second)

community based organisation
Construction (Design and Management) Regulations 2007

Control of Substances Hazardous to Human Health (COSHH)
Regulations consolidated 2002

MoD Defence Estates Organisation

Department for Environment, Food and Rural Affairs
Department of the Environment, Transport and the Regions
(no longer exists; most of its responsibilities relevant to this
guidance have been transferred to DEFRA, the remainder to
DTLR)

Defence Nuclear Safety Regulator

Dstl Radiological Protection Services (formerly Defence
Radiological Protection Services)

Department of Trade and Industry

Department for Transport, Local Government and the Regions
Environment Agency

Environment & Heritage Service (Northern Ireland)
environmental impact assessment

Nuclear Reactors (Environmental Impact Assessment for
Decommissioning) Regulations, 1999

Northern Ireland Environment and Heritage Service
Food Standards Agency

Health Protective Agency

Health and Safety Executive

Health, safety, security and environmental protection

Second Site Characterisation Consultation Draft 25 February 2008

164



HSAWA
IAEA
ICRP
IRR
IWS
LLW
LQA
LQS
MADA

MoD

RCEP

RIFE

RPA

RPE

RSA
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Health and Safety at Work etc. Act, 1974
International Atomic Energy Agency

International Commission on Radiological Protection
lonising Radiations Regulations, 1999

Integrated Waste Strategy

low-level radioactive waste

Land Quality Assessment (see Appe

Land Quality Statement (see A
multi-attribute decision an

Ministry of Defence

National Radiological Protection Board

inserted by the Environment Act, 1995)
Pollution Prevention and Control regime
personal protective equipment

radiation controlled area/ reactor controlled area
Royal Commission on Environmental Pollution
Radioactivity in Food and the Environment
Radiation Protection Advisor

respiratory protective equipment

Radioactive Substances Act, 1993
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ROV
RWG
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SAP
SEPA
Sl
SERMG

SNIFFER
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TENORM
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Remotely operated vehicle
Recovery Working Group

SAFety and Environmental Guidance for Remediation Of Uk
Nuclear and Defence Sites

Safety Assessment Principles
Scottish Environment Protection Agency

Statutory Instrument

Southern England Radiation Moni

Scotland & Northern Ireland
Research

Substances of Low i made under
RSA)

Symbols
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This more detailed flow diagram for the generic site attempts to reconcile the different
feedback received from the web consultation and the workshop, in particular, the need
to:

be more consistent with CLR11 (EA, 2004a);

be mapped on HSE SAPS (HSE, 2006);

to be non-linear and explicitly include feedback loops; and

to fit within existing systems and plans already in operation in the site.

Key
A key for the decision flow diagram is presented below.

Decision points are presented in the diamonds, these decision points present Yes /
No options that lead to alternative actions. Key decisions are shown in diamonds
with a bold hatched outline.

Activities and actions are presented in rectangular boxes. Review and revise actions
are presented in rhomboids.

Documents, plans and strategies are presented in boxes with a curved bottom edge.
Input data are presented in hexagonal boxes.
Updating records and information actions are presented in circles.

The main flow diagram is contained within three larger round cornered boxes, these
are record keeping (blue) stakeholder involvement (yellow) and existing site systems
(green). This illustrates that the process operates both within the existing site
systems, every aspect of the process is open to some level of proportional
stakeholder involvement and that records need to be maintained and updated
throughout the process. However, there are some specific stages where stakeholder
involvement is. more important than others, for these stages the boxes are outlined in
a thicker green line. Importantly the two elements of stakeholder involvement and
existing site systems are independent but overlap; neither one is subsumed within the
other.

Each box is individually numbered and some are grouped together (purple boxes)
and labelled, e.g. Site characterisation. Where appropriate, the relevant key
principles or SAPs is identified. A more detailed description is provided in section
Al.2.
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Figure 2 Decision Flow Diagram
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The description below provides details of the decision flow diagram and highlights the
relationship to the flow diagram in the main report (Figure 1). In addition references are
provided to the key principles (eg KP1), specific SAPS (eg RL1) and Defence Estates
process. All activities in the flow diagram interact with the underlying processes of record
keeping, stakeholder involvement, and existing systems; these are described first in the

sequence below.

4% ) 5

" $

+=

Record Record keeping
keeping is implicit
throughout all of
the actions and
stages of the
process. Only
where the
decision point
leads to no
further action is
there explicit

KPS,

Record Keepin
(SAFEGROUNDS,

SAPS RL7

ance
7

Record
keeping

Stakeholder
involvement

needs to include
stakeholder
involvement.
Notwithstanding
this, at specific
points the
requirement for
stakeholder
involvement is
stressed (and
shown in bold
outlined boxes).

, 2008c)

Stakeholder
involvement
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This should not
be taken that
involvement is
only limited to
these points.

Existing site | The Existing site
systems implementation systems
of
SAFEGROUNDS
has to exist
within a site
existing
management
framework and
existing site
systems.
1 Known or The full question is: “Is
suspected there known or suspe
contamination? contamination on, o
immediately adja
your site and is
appropriate for inc 9
the SAFEGROUND 2
2 Assess areas
(known or
o
S
Je
o
1cluded, however on a
e complex site this ~
ake too long, x
o
e a threat or 3]
hazard assessment may
be more appropriate. This
could consider past
processes and incidents,
the nature of the materials
involved and the time the
process was undertaken.
This action leads to the
next decision point (3)
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3 Are Immediate This highlights the KP4
controls importance of immediate
required? action (KP4). Further SAPSRL3

guidance on immediate
control is provided in
section 3.2. The following
steps (boxes 4 to 8)
provide a flow of actions to
ensure immediate actions
are appropriate.

4 Develop plan for | This plan should be
immediate proportional to the
controls assessed threat or hazard.

It could be as simple as

barrier control to prevent
access. Importantly it is
focussed only towards
ensuring immediate
protection. This is
consistent with KP
SAPS RL 3

5 Implement Immediate control
monitoring and
controls

6 Validate ac

7 Actions su
ntil long te
need to be reassessed
(box 8). If the answer is
“yes”, then the process
moves to box 9.
8 Revie This loop feeds back into

revise the immediate control plan
and enables an update to
be made. The process of
develop, implement and
validate is then repeated.
It is only when the
immediate controls are
thought to be sufficient
that the process moves on
to the next stage.
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9 Develop
Contaminated
Land
Management
Strategy

Second Site Characterisation Consultation Draft

Only once immediate
controls (if appropriate)
are in place is the
Contaminated Land
Management Strategy
developed. This top level
document will take into
account input from both
existing and ongoing plans
and projects on site (box
9a) and the output from
any strategic decision on
end state (box 9b).

This revision responds to
the request for applying

Safegrounds to sites

where some work has
already been done (or
least started). It mea
that the SAFEGRO
process also fits i
other plans such
decommissioning p
etc.

KP2
SAPS RL1

Box 3

25 February 2008
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10 Undertake initial | This stage uses similar KP1,
risk assessment | terminology to CLR11 and Risk Assessment
is akin to the preliminary Guidance
risk assessment stage in
CLR 11. The rationale for (;)ﬁg(lji)GROUNDS,
the difference in
terminology is in case for CLR11 Risk
simple, well characterised | Assessment
sites a PRA was carried
out to assess the need for
immediate controls.
This is the first stage in
the development of
understanding and
building a conceptual
model of the site. This
mirrors, but does not
replicated, CLR11 throu
boxes 10-20 in terms
improving underst
through refined
assessment and
focussed characteri
11 Prioritise Areas
12 KP1
Risk Assessment
Guidance
(SAFEGROUNDS,
2008d)
CLR11 Risk
Assessment

consultation with
stakeholders, an
appropriate level of action
in the context of the
regulatory framework.

If the answer is “No” then
the records need to be
updated. If the answer is
yes then this leads to box
13.

PHASE 0
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13

Sufficient data?

The full question is: “Is
there sufficient data to
enable the development
for a long term
management strategy”
(box 24).

This also assists in the
application of
SAFEGROUNDS to pre-
existing plans and
activities by allowing a fast
track if sufficient data has
already been collected.
Therefore the answer may
well be yes given that
other activities have
historically been
completed. If the answ
is no this leads to the

characterisation
(box 15).

14

Prioritise areas

15

; Lt
needs to ensure that the
context and objectives are
clearly stated. There may
be more than one iteration
through this process. At
the first stage, the
preliminary investigation
(assuming no previous
studies have been
undertaken) may be
relatively short. More
information is provided in
the site characterisation
guidance (Towler, 2007).

Site
Characterisation
Guidance
(SAFEGROUNDS,
2008 this
document)

SAPS RL4
SAPS RLS,

CLR11 Risk
Assessment

Box 4

PHASSE 1 and 2
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16 Implement This is the implementation
phase of the site
characterisation described
in the plan developed
above.

17 Sufficient data? This decision point
enables a check to be
carried out to see if the
site characterisation
undertaken has met it's
objectives. If the answer
is “yes” then go to box 19.
If the answer is “no” then
go to a review and revise
feedback loop (box 18).

18 Review and If the characterisation

revise undertaken has not met
it's objectives then a
review and revision
plan is undertake
results in you u
some more site

19 Undertake QRA

he full questio Risk Assessment
Do the assessed risks Guidance

i (SAFEGROUNDS,
ement control?”. If | 2008d)

CLR11 Risk

the records need to be
Assessment

updated. If the answer is
“yes” then this leads to
box 19.

21 The full question is: “Is
there sufficient data to
enable the development
for a long term
management strategy?”

(box 24).

If the answer is “yes” then
you can move onto box
24, If the answer is “no”
this leads a review of the
QRA (box 20)
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22

Review and
revise

A review of the QRA and
gaps are identified that
enables a revised site
specific Risk Assessment
(should it be required).

23

Sufficient Data?

The full question here is:
“Is there sufficient data to
undertake a detailed
QRA?". If the answer is
“yes” then move back to
box 19 and undertake a
detailed QRA. If the
answer is “no” then you
need to collect more data
about the site. This leads
back to the site
characterisation plan.

24

Develop strategy
for long term
management
control

This includes the
prioritisation of area
action based on t
assessment. It
some specific stak
involvement and sho
look to define the

Options
Comparison

25

26

important to

k ders. More
detailes are presented in
the Options Comparison
Document (Penfold,
2007).

The evaluation of options
includes the assessment
and comparison of options
as well as the decision
making process to
determine those that will
actually be implemented.

Box 5

Box 6

PHASE 3
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27

Decide Options

This is a key decision
point where the decision
on which options should
be implemented is made.
More guidance on
decision making is
presented in section 4.

28

Develop
implementation
plan

This stage includes taking
the selected options for
the different areas and
developing a plan for their
implementation. This is
consistent with both
CLR11 and SAPS.

This should include the
design, implementation
and verification stages of
the process.

The development of the
implementation plan may
require additional
stakeholder involvement.

29

Implement

Implementation of the
options following the plan
developed above.

30

Validate

Validation of the plan
against the agreed
objectives determined in
both the implementation
plan, the long term
management strategy and
CL management strategy.

SAPS RL6

CLR 11
Implementation of
the remediation
strategy

31

End state
(interim / final)
achieved?

The full question is: “Have
the end point objectives
been met that result in the
end state being
achieved?”. This may
refer to the interim state or
the final end state. If the
answer is “yes” then this
needs to be recorded. If
the answer is “no” then a
review and revision
process occurs (box 32).

32

Review and
revise

The feedback loop looks
at whether the
implementation plan was
sufficient but not correctly
implemented (go back to
box 27). If there were
failings in the options
selected (go back to box
25) then a review of the
strategy for long term

management control is

Box 7

PHASE 4
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required.

33

Final End State?

The full question is: “Has
the final end state been
achieved?”. If the answer
is “yes” then the LQF
should be updated. If the
answer is “no” then
proceed to box 34.

34

Develop interim
state
management
plan

If only the interim state
has been achieved, then
an interim management
plan should be developed.
This would record the
results of the validation of
the previous implemented
options as well as any
continuing management
controls that are
necessary. Itis su
that references t
sources are als

35

Interim State
management
plan
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This checklist is based on the structure of the flow diagram presented in Figure 1 and
provides a number of prompts that can aid the contaminated land manager through the
SAFEGROUNDS process. The numbers in the column to the left align with the box numbers
in Figure 1.

4 %
)

$

O +

Are there any areas where you know that immediate controls are
required?

Are there any areas where you. suspect immediate controls are
required?

Do you have in place a programme to investigate areas of potential
contamination?

Have you previously undertaken a preliminary risk assessment of
threat assessment to identify areas of risk?

Have you discussed short term management options with the
regulators?

Have you planned actions that are proportional to the risks?

Have you considered the knock implications of the short terms
controls on the longer term strategy?

Have you planned; implemented and validated the control
measures?

Do your measures require any further monitoring or amendment?

+

$

Contaminated Land Strategy
Are you

developing this strategy from scratch or building on an existing
plan?
Have you collated available information such as:

0 Existing site systems data

0 Details of end states

Have you defined the:

objectives of the strategy
the end state

constraints and resources
assessment criteria
management arrangements
decision making process
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guality management arrangements

Have you:
identified the existing sources of data and the additional data
requirements
Undertaken a preliminary risk assessment
Developed a conceptual model of the site
Set up a Land Quality File (LQF)
Considered the zonation of the site

Stakeholder Involvement
Have you

developed a stakeholder involvement plan?

identified the relevant stakeholders?

identified the time scales / schedule for involvement?

identified on what areas will be consulted?

identified what information will be provided?

identified how will information be disseminated?

identified what mechanisms for obtaining feedback will be used?
End state

Have you established the end points in consultation with
stakeholders?

Have you communicated the final decision on endpoints to the
stakeholders?

Have you developed a validation plan to show the show the final
end state has been achieved?

Has this been agreed with stakeholders?

Have the outline plans identified above been reviewed and revised?
Site Characterisation

Have you carried out a desk study?

Has site reconnaissance been undertaken?

Where are the results recorded?

Has an outline site conceptual model been developed?

Has an outline site investigation plan been developed?

Has an outline health and safety plan been developed?

Has an outline environmental protection plan been developed?
Have you identified, established and agreed the framework of site
characterisation activities?

Received agreed changes to the scope of works and/or stated
objectives?

Have the characterisation specific objectives been established?
Have the areas are of greatest importance been identified?

Has an outline sampling plan been developed, including media,
sampling methods, analysis and locations?

Has an outline waste plan been developed to minimise any waste
produced from intrusive investigations?

Has an outline transport plan been developed to manage the transfer
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of samples to the laboratory for analysis?
Has an outline data management and record keeping plan been
developed?

Have you:

Identified the area of highest concern
Identified the contaminants of greatest concern.

Safety, Health and Environment (SHE)

Do you have a safe system of work established in the site?

Have potential hazards at the site been systematically identified?
Has a prior risk assessment been undertaken for the planned works
covering:

0 Health and safety

o0 Environmental protection

What mechanisms are in place to control radiation exposure?

Are staff suitable competent and trained to undertake the work?
Are areas suitably designated?

Are all workers aware of the safety procedures and instructions on the
site?

What method is employed to retain records of the site
characterisation?

Has an environmental protection checklist been completed?

Site investigation

What are the detailed objectives of the site characterisation?
Have you revised the framework of site characterisation activities?
Have the characterisation specific objectives been established?
Has a site conceptual model been reviewed?

Site characterisation management

Has a review plan and schedule been developed to include site
objectives, SHE management, conceptual model and information
required for next stage of investigation?

Has a contingency plan been developed?

Site characterisation activities

Has a sampling plan been updated, including media, sampling
methods, analysis and locations?

Has a waste plan been reviewed to minimise any waste produced
from intrusive investigations?

Has a transport plan been reviewed to manage the transfer of samples
to the laboratory for analysis?

Has a data management and record keeping plan been developed?
Are immediate controls necessary?

What monitoring is required?

Which areas have been prioritised?

Have stakeholder been involved in the decision making?
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0 8

Have you a clear definition of the objectives?

Have you identified the assumptions and constraints for the options
comparison?

Have you agreed with stakeholders that financial costs should be
considered in the screening criteria?

Have you identified all of the attributes for use in the assessment,
were stakeholder included in this discussion?

Have you identified potential options?

Have the potential options been short-listed?

Have the short-listed options been characterised in details?

Have you determined the scoring and weighting criteria?

Have you identified those to be involved in the options assessment?
Is your method for comparison systematic, -open and transparent?
Have you assessed the performance of each option against each
attribute?

Has the overall performance of each option been assessed and
compared?

Has the robustness of the analysis been tested?

Has the proposed option(s) strategy been submitted to regulators /
decision makers and stakeholders?

Is any review or modification required

Has the final assessment and decision been communicated to
stakeholders?

T C % ¢

Have you identified the high priority areas?
What criteria have been used to determine these areas?
Have stakeholder been involved in this process?
Have you identified the most appropriate options for each area?
What criteria have been used to determine these areas?
Have stakeholder been involved in this process?
Have you developed an implementation plan including:
Contract management;
SHE procedures;
Monitoring procedures;
Waste management procedures;
Record keeping arrangements; and
Stakeholder information programme?
Have monitoring, sampling and instrument requirements been
specified?
Have you reviewed you validation plan?

< + #

Have you implemented your validation plan?
Has all appropriate monitoring been completed?
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Have all waste management issues been resolved?
Have stakeholder been kept informed of the progress?
Are long term stewardship arrangements necessary?
Are interim state plans necessary?

Are all records up to date?
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Regulation 6 — Notification of Specified Work. For work involving concentrations and quantities
of radionuclides greater than specified in the Regulations, there is a requirement to notify HSE 28
days before starting work. This requirement does not apply to work on nuclear-licensed sites. Note
that, because of uncertainties in the interpretation of the Regulations with respect to contaminated
land, this is an area where advice from the RPA must be sought.

Regulation 7 — Prior Risk Assessment. Requirement to carry out a “prior risk assessment” before
work with ionising radiations. Compliance with this regulation does not remove the need for
compliance with the Management of Health and Safety at Work Regulations.

Regulation 8 — Restriction of Exposure. Requirement that doses to employees and others are
restricted as far as is reasonably practicable. This embodies the principle of As Low as Reasonably
Practicable (ALARP).

Regulation 9 — Personal Protective Equipment. Requirement that PPE meets the requirements of
the Personal Protective Equipment Regulations 1992.

Regulation 10 — Maintenance of Controls & PPE. Requires that any engineering control, design
feature or warning device provided to aid restriction of exposure, is properly maintained and where
appropriate is subject to thorough examinations and testing.

Regulation 11 — Dose Limitation. Requires that dose limits for employees and others, as set out
in IRR99, are not exceeded.

Regulation 12 — Contingency Planning: Requires that contingency plans are put in place where a
risk assessment shows that a radiation accident is reasonably foreseeable.

Part III — Arrangements for the management of radiation protection

Regulation 13 — Radiation Protection Advisers. Requires the appointment of a Radiation
Protection Adviser (RPA) to advise the employer on general compliance with the regulations
(IRR99), see Table 3.3.

Regulation 14 — Information, Instruction & Training. Requires that employees are given
appropriate training in radiation.

Part IV — Designated areas

Regulation 16 — Designation of Controlled or Supervised Areas. Requires the designation of
areas as controlled or supervised depending on the results of the prior risk assessment.

Regulation 17 — Local Rules and Radiation Protection Supervisors. Requires the production of
written local rules to enable work in controlled (also in some circumstances for supervised) areas
to be carried out in accordance with the regulations. Radiation Protection Supervisors (RPS) must
be appointed to secure compliance with the regulations, see Table Al.

Regulation 18 — Additional Requirements for Designated Areas. Requires the demarcation of
designated areas and restricts access to these areas.

Regulation 19 — Monitoring of Designated Areas. Requires that suitable monitoring of
designated areas is undertaken.
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Part V — Classification and monitoring of persons

Regulation 20 — Designation of classified persons. Requires the employer to designate as
classified workers any employees who are likely to receive an effective dose in excess of 6 mSv
per year or an equivalent dose that exceeds three-tenths of any relevant dose limit.

Regulation 21 — Dose assessment and recording. Requires that the employer of classified

workers makes arrangements with an Approved Dosimetry Service (ADS) to assess all significant
doses to classified workers.

Regulation 24 — Medical Surveillance. Requires that the employer sets up a system of medical
surveillance for all classified workers and certain others.

Part VII — Duties of employees etc
Regulation 34 — Duties of Employees. Puts duties on all employees engaged in work with
ionising radiation which are consistent with Sections 7 and 8 of the Health and Safety at Work Act
1974.
- £t s 03
This section discusses some of the basic radiological protection principles that are embodied in
IRR99. The principles are discussed in the context of their application to the characterisation of

contaminated land on nuclear-licensed and defence sites.

Table A1 Appointment of staff to ensure compliance with IRR99

The key to ensuring compliance with the requirements of IRR id the appointment of suitably qualified
and experienced Radiation Protection Advisers (RPA) and Radiation Protection Supervisors (RPS), as
required by Regulations 13 and 17 of the IRR99.

Radiation Protection Advisers (RPA). All companies that are engaged on the project must appoint an
RPA if they are involved with working with radioactive substances. It should be noted that the same
RPA should not be appointed for more than one company where a compromise could ne envisaged (eg
RPA for both the main contractor and the client). However, it may be acceptable for the same RPA body,
ie an organisation that employs a number of RPAs, to act for more than one company involved in the
project provided that adequate safeguards exist to prevent a conflict of interests.

Radiation Protection Supervisors (RPS). All companies involved with the project ( and working with
ionising radiation) must appoint at least one RPS. In the case of subcontractors with only a few personnel
on site or on site for a short duration, it may be appropriate for a maib contractor’s RPS to fulfil this role

Hazard identification and risk assessment

All hazards associated with radiologically contaminated land should be considered. Those that
apply should be further assessed to establish their nature and magnitude. In considering the hazards
that may be present, the issues in Table A2 can be used as a guide. Table A3 lists some of the
outcomes of the risk assessment.

Table A2 Checklist for hazard identification
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The following issues should be resolved:

Estimated radiation dose rates to which anyone can be exposed

Estimated levels of airborne and surface contamination likely to be encountered
The likelihood of contamination arising and being spread

Engineering control measures and design features already in place or planned, and the
consequence of possible failures of such measures and features

The effectiveness and suitability of personal protective equipment (PPE) and respiratory
protective equipment (RPE) to be provided

Possible accident situations, their likelihood and potential severity

In identifying the radiological hazards associated with contaminated land on a nuclear-licensed
site it will be necessary to also consider hazards associated with other work on the site. An
example would be radiation froma nearby facility, which would cause additional dose to
workers taking part in site characterisation.

Table A3 Prior risk assessment

The results of the prior risk assessment should be used to determine:
The action needed to ensure that radiation exposure of all persons is kept ALARP

The value of any dose constraint that may be set for the work, and the content of a suitable
programme of dose assessment

The need to designate certain employees as classified persons

The need to designate areas as controlled or supervised and to specify local rules
The training needs of classified and non-classified employees

The type of any PPE/RPE that may be required

The maintenance and testing schedules required for any control measures selected

Restriction of exposure

The International Commission for Radiological Protection (ICRP) has set down the general
principles of restriction of exposure. They are set in three stages: justification, optimisation and
limitation. The justification for characterisation and remediation of contaminated land is generally
well established. Dose limits are set in legislation. Therefore, the focus should be on optimising
radiological dose, according to the principal of ALARP. The following section describes the
techniques that can be used to reduce exposure to external and internal dose.

External dose. External dose is exposure to radiation affecting the body that originates from a
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source outside the body. The exposure can be to a large field of radiation that affects the whole
body, or to more localised areas such as the hands. On a radioactively contaminated site, external
dose arises principally from contaminated soil and from nearby processes or activities. The main
techniques for reducing exposure to external radiation are:

reducing the time of exposure to ionising radiation. If the time of exposure to ionising radiation can be
reduced, the total exposure can be reduced by the same factor

increasing the distance between a source of radiation and the person exposed.
Remote handling techniques may be required if sufficient distance cannot be
achieved to reduce dose to an acceptable level

introducing a shielding material between the source of radiation and the person
exposed. The amount of reduction will depend on the type of radiation, the properties
of the shielding material and the amount of shielding material present.

Internal dose. Internal dose comes from radioactivity that gets into the body through the following
pathways: inhalation, ingestion, injection and absorption. Depending on the chemistry of the
radionuclide, it can be taken up by the body’s metabolism and moved to specific organs. This can
concentrate dose in a small volume where it can do significant damage. In particular, particles,
which cannot penetrate the skin in external exposure, can cause significant damage when deposited
inside the body. The best way to reduce internal dose is to prevent the radioactivity getting into the
body in the first place. A range of controls is available to reduce the hazard to acceptable levels.
The principal should be that the hierarchy of controls must ensure preference is given to
controlling the hazard at source.

The principal controls relevant to characterisation of contaminated sites are:

ventilation (engineering control) — provision of ventilation systems can control internal
exposure by extracting airborne contamination away from workers. Examples are extracted
“tents” and other enclosures

dust suppression (work method) — work methods should be designed to reduce the possibility of
contamination becoming airborne. This could include techniques such as spraying or wet
cutting/drilling

respiratory protective equipment (personal protective equipment) — for internal exposure,
respiratory protective equipment is the most important type of PPE. Depending on the level of
hazard encountered or expected, RPE can range from dust masks through full face respirators,
powered respirators to full body air suits

washing and changing facilities (welfare facilities) — wherever contamination is a hazard,
suitable washing and changing facilities should be available to enable workers leaving a
designated area to wash and change out of contact clothing or PPE. Monitoring equipment
should be provided to enable workers to confirm that they have not been contaminated.

## $

The provision of competent employees is a fundamental duty of the employer. On nuclear-licensed
sites, the licensee will generally require evidence that staff are suitably qualified and experienced
personnel (SQEP) for the tasks that they are required to perform. MoD will also require evidence
that competent staff are employed by the contractor. As most MoD sites have no local RPA
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support, the training and experience requirements for working on MoD sites are given a high
priority.

Additional health and safety training specific to the site and to the project will be required. The
type and depth of training should be relevant to the type of work being carried out and developed
to meet the specific hazards identified during the risk assessment, see Table A4.

Table A4  Occasions when health and safety training is to be considered

Induction training appropriate to the work to be undertaken and the location e.g.:

site induction course, to provide workers with details of site procedures and emergency
arrangements (this is a requirement for working on most nuclear licensed sites)

Project-specific induction training to describe the project objectives, methods and
hazards. For example, staff should be aware of the radiological hazards and the
measures taken to control them. Staff will also require training.if they are issued with
any PPE or RPE.

Before exposure to new risks

Prior to change of responsibility

Prior to the introduction of new equipment

Prior to the introduction of a new system of work

Under the lonising Radiations Regulations 1999, there is a legal requirement to carry out health
surveillance monitoring. This is achieved through a programme of radiological monitoring.
Another aspect of radiological monitoring is to provide information to characterise the site: this is
discussed separately in section 6. Health and safety monitoring requirements for other aspects of
working on contaminated sites are discussed fully in CIRIA Report 132 A guide to safe working on
contaminated sites, to which the reader is referred for information. Legislative requirements for
health surveillance relevant to site characterisation on contaminated land are given below.

Table A5 = What legal requirements are there for health surveillance?

A number of the health and safety Regulations place a duty on employers to carry out
appropriate health surveillance:

Control of Substances Hazardous to Health Regulations 2002
lonising Radiation Regulations 1999
Control of Asbestos Regulations 2006

Control of Noise at Work Regulations 2005

Health and safety monitoring should be both reactive, motivated in response to an event, and
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proactive, identifying shortcomings that may eventually lead to project loss. If any shortcomings
are identified, additional controls should be put in place to mitigate the effect.

Dosimetry

Dosimetry enables recording and review of dose uptakes by individuals. This allows working
practices to be reviewed, and amended if appropriate, in accordance with the principles of ALARP.
At the outset of the project, the RPA, Approved Dosimetry Service (ADS) and project manager
should devise a dosimetry strategy suitable for the nature of the contamination, work and
classification of personnel. This will be based on the outcome from the exposure assessment.

External dosimetry. External dosimetry will generally involve the wearing of a suitable whole-
body dosimeter, normally a film badge or thermo-luminescent dosimeter (TLD) badge. The
dosimeter will usually be worn on the chest/torso area and will be changed and sent for analysis by
the ADS on a regular basis. Alternatively, electronic dosimeters, which provide an immediate
indication of dose uptake, can be used. Electronic dosimeters are particularly useful for the early
stages of a site characterisation, where a rapid assessment of the suitability of working practices is
required.

Internal dosimetry. Where the risk assessment identifies the potential for internal dose, usually
through the generation of airborne activity, consideration should be given to internal dosimetry. A
number of methods of assessing internal exposure are available. The choice will be determined by
the level of risk associated with the particular work being undertaken. Examples are:

estimating uptake of radionuclides from static air sample data and occupancy times in
an area

wearing personal air samplers (PAS) by individuals working in the area
biological sampling, including urine and faecal sampling
direct measurements for radioisotopes in the chest or whole body.

The regime should be reviewed if radiological conditions, particularly airborne activity, or the type
of work change significantly.

It is MoD practice to require that whole body monitoring (WBM) is carried out on contractor’s
staff before starting and on completion of any work where there is a high probability of
encountering loose radioactive contamination. This provides some protection against claims for
internal exposure of personnel caused by work on an MoD site. WBM may not be required for site
characterisation work but is always carried out where site remediation takes place.

Radiation passbooks. All classified workers who may work away from their employer’s premises
are issued with radiation passbooks. These passbooks record dosimetry data and give medical
status. If entry into a radiologically designated area is required when working at a site other than
their employer’s premises, then the passbook must be submitted to the site operator for scrutiny.
The objective is to ensure that the classified worker (who in this case is designated an “outside
worker”) will not exceed any dose limits as a consequence of the work undertaken at the site. In
certain circumstances the HSE may grant an exemption from this requirement for outside workers
in IRR99, particularly where those workers are normally resident on the licensee’s site, for
example tenants.
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Dose constraints. The project manager, in consultation with the RPA, should establish dose
constraints at the outset of the project. Details of the works (specific activities, decontamination
methods, numbers of people involved, etc) will be needed in order to set up realistic dose
constraints. Dose constraints set should be specified in the relevant local rules. The RPA should
regularly review doses and take appropriate action if it appears the restraint may be exceeded.

Monitoring equipment and programme

Suitable monitoring equipment must be used to achieve accurate monitoring results, in a timely
manner and in accordance with the technical objectives of the project. All instruments must be
within calibration, and must be functionally tested before each use. When selecting instruments,
consideration should be given to the physical conditions in which they will be used. Where
possible, instruments should be rugged, waterproof and easily cleaned. The quality management
system should contain a procedure for recording instrument defects and tracking their return and
repair.

The generic selection of health physics instruments for measuring direct radiation is discussed in
Chapter 6. It is not discussed further here. In addition to this monitoring, static air samplers (SAS)
should be used where there is a possibility of airborne radioactivity, for example during excavation
works.

At the outset of the project, a monitoring programme should be defined by the project manager, in
consultation with the RPA. Issues to address will include the following:

type of survey (radiation dose rate, contamination, environmental)

background benchmarks (same background value across site or various values across
different parts of the site, background values for different monitor types etc)

reference levels (to what monitored value are any action levels being set, different
values for various monitor types etc)

function checks (how often, by who, recording results etc)

maintenance and repair (on-site facilities, storage, booking-in booking-out, cleaning
etc)

calibration and records (availability of calibration certificates, recording faults etc).

Materials contaminated with radium will give rise to the emanation of radon gas. Consequently, on
radium-contaminated sites, the monitoring programme should also include radon gas monitoring.
When working with radium-contaminated items individuals should be made aware of the
likelihood of the presence of alpha contamination in air and of radon daughter precipitation on
solid surfaces.

Designation of areas

The site to be investigated may be radiologically designated before the start of the project. This
would be the case if, for example, the site contained facilities that use radioactive materials, or if
the presence of radioactive contamination was already known. It is also possible that, during the
site investigation, radioactivity is discovered in an area that was previously not radiologically
designated. In this case, it may be necessary to define the site as a designated area part way

190

Second Site Characterisation Consultation Draft 25 February 2008



SECOND CONSULTATION DRAFT

through the site characterisation. Finally, if the possibility of locating radioactive contamination
during excavations in a non-designated area is high, it may be appropriate to define the area as a
temporary designated area for the duration of the excavation. Note that there is a requirement
under IRR99 to consult an RPA prior to designating a controlled or supervised area.

There are two classes of radiologically designated area defined under IRR99, defined by criteria
such as: surface contamination levels; airborne contamination levels; accessible dose rates and
total radioactivity.

1 Supervised area.

2 Controlled area.

There are restrictions on access into radiologically designat
area should be fully aware of the prevailing radiological
addition to this requirement, controlled areas must o

. All staff entering a supervised
ons and requirements for access. In
by classified workers or persons

must exist between the
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Once it has been established that there is, or could be, radioactively contaminated
land on a site, the site characterisation team should identify the relevant regulatory
regime, legislation and statutory, government and regulatory guidance. Then
appropriate objectives to achieve compliance should be set. The justification for
the identified regulatory framework and the associated objectives of the site
characterisation should be documented.

Table A4.1 shows the UK regulatory regimes for radioactively and non-
radioactively contaminated land, Table A4.2 shows the principal regulators, and
regulatory guidance is summarised in Table 4.3. Further details on the legislation
and the different definitions involved are given-in a Briefing Note on the Energy Act
(Hill 2005) in the SAFEGROUNDS regulatory framework paper (Hill 2007), and in
the regulatory area of the SAFEGROUNDS website'®

Nuclear safety on non-licensed nuclear defence sites is regulated by MoD’s
Defence Nuclear Safety Regulator (DNSR), using essentially the same principles
as in the HSE SAPs (HSE 2006). Part 2A for radioactive and non-radioactive
contamination also applies with the environment agencies as regulators.

The situation on other sites with.long-standing contamination is as for non-nuclear
defence sites. In addition, the Radioactive Substances Act also applies for the
disposal of radioactive wastes generated from land investigations and
remediation.

Land contaminated by a radiological emergency would be regulated under Part 2A
by the environment agencies, if it met the criteria for “radioactive contaminated
land” under Part 2A, after all immediate control measures have been
implemented.

In effect, to implement the various regulatory regimes, the measurement of the
nature and extent of contamination is common to all investigations and it is then
followed by an assessment process defined by the regulatory guidance.

8 For more information consult http://www.safegrounds.com/pdf/reqg frame for contam land v4.pdf
and http://www.safegrounds.com/pdf/energy act.pdf
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5% ¢

8%

1. Nuclear-licensed sites
1.1 operational sites
1.2 sites to be delicensed

NIA, (RSA) (planning regime)

Part 2A, (planning regime)

NIA, (RSA), Part 2A , (planning
regime)

2. Defence sites (non-nuclear)

2.1 no change of land use
proposed

Part 2A, (MoD),

Part 2A

Part 2A, (MoD)

2.2 change of land use proposed

planning regime, (RSA)

planning regime

planning regime, (RSA)

3. Non-licensed nuclear defence MoD, Part 2A Part 2A MoD, Part 2A
sites

4. Other sites with long-standing

radioactive contamination

4.1 no change of land use Part 2A, (RSA) Part 2A Part 2A, (RSA)

planned

4.2 change of land use planned

planning regime, (RSA)

planning regime

planning regime, (RSA)

Key

NIA — Nuclear Installations Act 1965 (as amended)

RSA — Radioactive Substances Act 1993 (as amended)

Part 2A — Part 2A of the Environmental Protection Act 1990 (and associated Regulations, including The Radioactive Contaminated Land (Modification of
Enactments)(England) Regulations 2006 and Statutory Guidance) or Part 1l of the Waste & Contaminated Land (Northern Ireland) Order 1997. In Scotland
Part 2A is implemented through the Contaminated Land (Scotland ) 2005 Regulations. The 2005 Regulations amend Part 2A of the Environmental Protection
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Act 1990 and the 2000 Regulations in the light of the Water Environment and Water Services (Scotland) Act 2003. The Radioactive Contaminated Land
(Scotland) Regulations 2007 provide for identification and remediation of radioactive contaminated la

Planning regime — see PPS 23 for England, PAN 33 for Scotland, WLGA et al guidance for Wales

Regimes in parenthesis are relevant but subsidiary.
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5 1) - $
+ ? 8%
? HSE HSE, Environment Agency, SEPA
# Environment Agency, SEPA, vironment Agency, SEPA,
9 / EHS(NI), MoD, HSE (NI), MoD, HSE
C ? Environment Agency, SEPA, Environment Agency, SEPA,
EHS(NI), local authorities EHS(NI), local authorities

Key
HSE — Health and Safety Executive (in Great Brita - its own agency, the Health and Safety Executive for Northern Ireland
(HSE(ND)

SEPA - Scottish Environment Protection Agenc
MoD — Ministry of Defence
EHS(NI) — Environment and Heri

Note
There are no nuclear-licensed sites i
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5 1) 1+ !
Regime Guidance documents
Short ref. Full reference
HSE SLC HSE Site Licence Conditions
NIAG5 HSE SAPs HSE, 2006. Safety Assessment Principles for Nuclear Facilities. 2006 Edition.
HSE 2002 HSE (2002) MANAGEMENT OF RADIOACTIVE MATERIALS AND RADIOACTIVE WASTE ON
NUCLEAR LICENSED SITES T/AST/024
HSE 2005 HSE (2005) HSE CRITERION FOR DELICENSING NUCLEAR SITES
HSE 2001 HSE (2001b) DECOMMISSIONING ON NUCLEAR LICENSED SITES
Defra, 2006 | Defra, 2006. Environmental Protection Act 1990: Part 2A Contaminated Land. Statutory Guidance.
Defra Circular 01/2006. London, Defra.
Part 2A Defra, 2006 Defra 2006 CLAN 5/06 revised . The extension of Part 2A to include Radioactivity, July 2006
SE, 2006 Scottish Executive, 2006. Environmental Protection Act 1990: Part [IA Contaminated Land.
Statutory Guidance: Edition 2. Paper SE/2006/44.
WAG, 2006 | Welsh Assembly Government, 2006. Part 2A Statutory Guidance on Contaminated Land (2006).
PPS 23 ODPM, 2004. Planning Policy Statement 23: Planning and Pollution Control, Annex 2: Development
on Land Affected by Contamination.
Planning PAN 33 Scottish Executive, 2000. Planning Advice Note 33. Development of Contaminated Land.
WLGA et al, | Welsh Local Government Association, Welsh Assembly Government and Environment Agency,
2006 2006. Land Contamination: A Guide for Developers.
EA, 2002 Environment Agency, 2002. Environment Agency Guidance on the Characterisation and
RSA Remediation of Radioactively Contaminated Land.
REPs Environment Agency, 2005b. Radioactive Substances Regulation Environmental Principles
(Interim).. A framework for technical decisions and technical guidance on radioactive substances
regulation. Version 1
Part 2A & Planning,
Non-Radioactive CLR11 Environment Agency and Defra, 2004. Model Procedures for the Management of Land
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Regime

Guidance documents

Short ref.

Full reference

Contaminated Land

Contamination. Contaminated Land Report
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