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Student Handout

Introduction
The web site which goes along with this handout allows you to participate in the
planning and siting of 'our' nuclear waste and provides information about the
decision-making processes involved. Once decisions have been made about how
to manage nuclear waste, the next question is how we go about deciding where
the most suitable location for disposal or storage is. The web site allows you to
work through this spatial decision-making process either on your own or as part
of a group.

In the past the nuclear industry has been accused of being too secretive and
operating in ways that have ignored the opinions of the general public. It is timely
to carry out examination of the spatial aspects of nuclear waste management as
the UK Government have recently embarked on a new consultation exercise
looking at ways of managing radioactive waste safely. The task that is set for
you, therefore, is to help the Government reach a decision on this important issue
using the online GIS and associated datasets that are provided by this web site.

To complete this eMapScholar demonstration project you must progress through
the following 9 stages to complete the on-line decision support system:

• Step 1: Statement of the aims and learning outcomes

• Step 2: Introduction to the exercise and explanations of how the system
works

• Step 3: Introduction to nuclear waste issues

• Step 4: Introduction to current nuclear waste policy and public
participation

• Step 5: The mapping system, on-line GIS and the geography of the
problem

• Step 6: User profile and initial placement of a nuclear waste disposal site

• Step 7: The on-line mapping system and decision support

• Step 8: Feedback and questionnaire

• Step 9: Exit



Aims & Learning outcomes
The key aim of this web site it to create a transparent and open environment for
people to learn, understand and contribute to the decision making processes
involved in exploring the spatial aspects of nuclear waste management. By
completing the exercise you will gain:

1. Experience in the use of GIS and digital map data to address a substantive
application area.

2. Knowledge of an environmental decision problem set at a national scale.

3. Hands-on practical experience of a decision-making process through
independent and group work.

4. Insight into the scope and range of digital map and other spatial data
products.

5. Insight into the visual (communication) and methodological (data handling
and analytical) capabilities of GIS.

6. Appreciation of the power of GIS and spatial information in helping
address environmental decision problems, especially those with multiple
stakeholders and conflicting objectives.

7. Awareness of the possibilities of GIS in extending involvement in decision-
making to the general public through the medium of the Internet.

Introduction to the exercise and how the system works
The web pages are designed to be easy to use and can be followed through in a
logical order without any prior knowledge or training in GIS.  Rather the emphasis
is on getting to grips with a difficult spatial decision making problem.  As you
progress through the web pages help is provided in using the system.  The only
prior knowledge the system assumes is that you know how to use a mouse, a key
board and a web browser.

Once you have read through the introductory pages and this handout (steps 1 to
4) you will come across a page called 'Making Your Decisions'. This page is
where you have the chance to choose where you think new waste management
facilities should be located. Using a Java Applet you can create a map showing
the suitability for a waste facility using checkboxes and slider bars to indicate
your choices. Using the Applet you can weight the mapped factors or turning on
or off important constraints by moving the slider bars or by clicking checkboxes
which are located to the left of the map. The map appears in the window by
clicking on the 'Show me the map' button in the bottom left-hand corner of the
browser window.

You may either pick a single location using the 'Choose Point' button, which will be
marked by a small square, or you can use the map of best locations you have generated,
and pick a percentage of the best sites using the 'Top Slice' scrollbar. These sites will
appear in green. Once you are happy with your choices click on the 'Submit' button and
your choices will be recorded. Your web browser must be Java TM and JavascriptTM enabled.

Although the system is designed to be used on its own, it is recommended that
you read this handout before continuing with the system.  Some of the text from
Steps 3 and 4 are included below and again should be read before you embark on



the exercise proper.  This provides the minimum amount of background
information required in order to make the decisions request of you.  More detailed
information about nuclear waste is provided in an online help and information
system.  Two modes of working through this exercise are envisaged: either
working on your own; or working as part of a group.  You may also decide to
enter into some role playing to see how different stakeholders might view the
problem differently and so make different decisions.  This is outlined at the end of
this handout.

Nuclear waste issues
Radioactive waste (sometimes referred to as nuclear waste or 'radwaste') is the
solid, liquid or gaseous waste produced by nuclear power stations, nuclear fuel
production, reprocessing of spent fuel, weapons manufacture and nuclear plant
decommissioning. Limited amounts of radioactive wastes are also generated by
industrial, research and medical establishments. The waste is categorised
according to the amount and type of radioactivity it contains. There are three
basic types:

1. Low Level Waste (LLW) consisting mostly of rubbish such as lightly
contaminated clothing, paper towels and laboratory glass ware.

2. Intermediate Level Waste (ILW) consisting of heavily contaminated materials
such as used fuel rod casings, used ion exchange resins and parts of
decommissioned reactors.

3. High Level Waste (HLW) consisting of spent nuclear fuel and highly radioactive
reprocessing liquors.

Each represents a different potential level of hazard and so requires different
forms of treatment and handling. Some of the wastes are intensely radioactive
and heat generating and so require heavy shielding and cooling. Others require
no shielding or cooling but will remain hazardous for millions of years. Others
contain such low levels of radioactivity that they could be disposed of virtually
anywhere without special controls. In practice all types of radioactive waste are
regulated to varying degrees depending on their type.

No one really wants radioactive waste. Unfortunately we already have great deal
of waste to deal with generated by over 50 years of nuclear power generation and
weapons manufacture. Finding a way to dispose of this waste may very well
encourage its further production, but its presence is a fact that will not disappear
whatever happens to the nuclear industry. There will also be a great deal of
material produced in the future, as part of the decommissioning of present power
stations. We must deal with this material in some manner.

By far the largest waste category in terms of volume presently produced is Low
Level Waste, followed by Intermediate Level Waste and then High Level Waste in
roughly the following proportions 500:100:1.

By 2030 Britain will have generated approximately 1.4 million cubic metres of
LLW, 260 thousand cubic metres of ILW and 3 thousand cubic metres of HLW. In
terms of the total amount of radioactivity, however, HLW is the largest category,
followed by ILW and then LLW. All of this waste must ultimately be disposed of
somewhere, or stored in perpetuity. Ignoring the problem is not an option; the
waste now exists and needs proactive management. It will not go away on its
own.



You can find out much more information once you get to the 'Making your
Decisions' section where a comprehensive on-line information system is provided.

Public participation & nuclear waste policy
The problem with radioactive waste disposal in the past has partly been one of
lack of transparency in the siting process. The nuclear industry is seen as a
secretive business and is therefore viewed with some suspicion by a nervous
public. In today's climate of heightened awareness and interest in environmental
and health matters, the need for increased public involvement in important
decisions such as those pertaining to radioactive waste management is becoming
more and more apparent.

At the moment the company charged with finding a solution to the radioactive
waste disposal problem is UK Nirex Ltd. Nirex have an extremely difficult task and
have so far been obstructed in their work by public and political opposition which
has resulted in three failed attempts to secure sites for a radioactive waste
repository. If Nirex are to succeed in their quest for an acceptable nuclear waste
repository package, they need to take both public opinion and geography into
account and look closely at ways and means of emphasising these in their
proposals. Nirex have their own web site and produce a useful brochure outlining
what it is they actually do.

The Government have recently undertaken a new consultation exercise on the
safe management of radioactive waste that may lead to the establishment of a
new organisation to take forward any new policies. The United Nations are also
involved in similar issues related to public participation in environmental issues
through the Aarhus Convention.

This web site you are using at the moment looks closely at these problems by
providing an Internet-based system via which you can express an opinion about
the factors you feel important in addressing the problem through siting a
radioactive waste repository. You can specify preferences for individual factors,
view the results of a nation-wide site search, and identify your own preferred
locations.

Access to relevant information and the tools with which to use it will make public
consultation and participation in the decision-making process surrounding
problems of national or local importance more widespread. In return, the decision
makers (government ministers, local authority planners, company directors, etc.)
get a greater insight into the views of the participating electorate. In the end we
should all be better informed and have better informed decision-making.

Geographical Issues
So, where does geography play a part in this difficult issue?

Essentially the nuclear waste disposal or storage question centres not just around
engineering options, but around the problems of where should the waste go. A
useful and well-established method for undertaking site searches of all kinds is
the use of GIS. In the past these GIS have required expensive pieces of computer
hardware and software plus a high degree of technical skill and knowledge. Over
recent years researchers have been developing web-based GIS which allow the
public to participate more easily in these complex decision making processes
without the need for intensive training or direct access to expensive systems and
data.



One of the key areas of GIS functionality is in site search and evaluation. It is
useful, therefore, to illustrate the advantages presented by GIS in relation to the
current radioactive waste management problem. GIS can be used to assist in all
three stages of the site search guidelines forwarded by the International Atomic
Energy Authority (IAEA), if not in part then in their entirety.

Stage one is based on a nation-wide survey aimed at identifying suitable areas for
further investigation according to four factors: geology, population, accessibility
and conservation. Site searches of this kind are the 'bread-and-butter' of GIS and
so can be completed entirely within this environment.

Stage two is based on the preliminary identification of a limited number of sites
for further investigation. Here GIS could be used to provide site profiles according
to key geographical factors to assist in the identification process.

Stage three of the IAEA guidelines involves final confirmation of a suitable site.
Here GIS could be used to provide detailed site specific information relevant to
this decision by performing exact and computer intensive calculations such as
visibility analyses and assisting in environmental assessments through providing
key data, analyses and model predictions.

Although at first glance, GIS-based site searches appear to be little more than
computer replacements of more traditional paper-based map searches and
engineering calculations, they do offer a number of significant advantages. These
include:

• massive increases in speed and efficiency;

• the ability to simultaneously explore and search the whole of the country
for suitable sites;

• the unbiased treatment of all sites using the same procedures;

• the ability to handle a wide range of data including geological, socio-
economic, environmental and policy sources;

• a highly visual set of siting procedures and results;

• a high degree of flexibility allowing the effects of changes of criteria to be
quickly investigated;

• the provision of a strong basis for justifying siting decisions on scientific
grounds; and

• demonstrable rule-based site search procedures.

Before you start...

Before you start you need to decide how you are going to use the web pages and
also think over some of the geographical/social issues that you think are relevant
at this stage. Remember, the task that is set for you is to help the Government
decide where is a suitable location for developing a new nuclear waste disposal or
storage facility.

Individual or Group?
Your tutor may already have instructed you in the manner of how you are to work
through the web pages, but if not you should choose between working through on



your own as an individual, or working together within a group of your fellow
students.  In the case of individual working you will need to ‘debate’ all the issues
with yourself before starting the online exercise; 15-20minutes ought to suffice.
If you are working as a group you should set aside at least 30minutes to debate
the issues together (which is more fun!) before each of you works through the
online exercise separately. Take some notes to help you as you complete the
online exercise.

Role playing?
Role playing can be a fun way of gaining insights into a decision problem.  If you
decide to role play, then you will need to take on the ‘persona’ of a particular
stakeholder such as a Government Minister, Politician, Director of NIREX,
representative of an environmental pressure group or member of the public.
Before role playing you should think carefully about what kind of views the
stakeholder you intend to play is likely to hold.  For example, a Government
Minister may be more concerned about national issues than local, as compared to
a member of the public who might just want a new facility to be built anywhere
but in their local area.  You might like to spend a little extra time researching the
types of views that different stakeholders and stakeholder groups are likely to
hold; this will make the results much more realistic.


