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NON - TECHNICAL SUMMARY

An inter -ministerial working group is reviewing three possible solutions for the ha ndling of Danish
low and intermediate level radioactive waste:

1) A permanent repository for the waste;
2) Establishment of an intermediate storage facility for the waste; and
3) Exporting all the waste.

This Strategic Environmental Assessment report d iscusses the potential environmental effects of
implementing a plan for the first solution, i.e. a &lan for the establishment of a permanent
repository for Danish low and intermediate level radioactive waste § cf. Danish Act on

Environmental Assessment of Plans and Programmes (Consolidated Act No 939 of 3 July 2013).

Background

Basis for decision ( &Research report 9, 2009

The proposal fora  &lan for the establishment of a permanent repository for Danish low and
intermediate level radioactive waste O6has been drawn up on the basis of feasibility studies and
local area studies. These originate from a number of policy decisions, including the research

report from 2009, which describes (among other things) the framework for decommissioning Risg
the nuclear re search facilities at the Risg peninsula (hereafter: Risg)

Decommissioning of the nuclear facilities at Risg has started, and the state -owned enterprise
Danish Decommissioning has been set up for this purpose. In parallel with the closure of the

nuclear r esearch facilit ies, the plan is to examine the possibility of setting up a permanent

repository that is able to host the radioactive waste currently stored at Risg plus the waste

generated elsewhere in the country for a number of years to come 115/ .

International commitments

The basis for the decision includes a number of international commitments, such as the

EURATOM Treaty, the IAEA Joint Convention, the Spent Fuel and Radioactive Waste Directive, the
Arhus Co nvention and the Espoo Protocol. This last requires the parties to carry out a strategic
environmental impact assessment of certain plans that could have a significant impact on the
environment, and to inform the relevant neighbouring countries if it is be lieved that the plan
could have a significant transboundary impact on the environment.

The fundamental safety and environmental principles for disposal of the radioactive waste are set
outinthe &esearch report 6and explain, among other things that:

dRadioactive waste shall be managed in such a way as to assure that possible effects on human
health and the environment beyond national borders will be taken into account 0
It is based on the principle that a country is required to act responsibly and, as a minimum,

prevent any effect on human health and the environment in other countries above what is

acceptable inside the country & own borders. Implementing the plan must therefore not produce

any significant transboundary effects. At this stage of the pla nning, no significant transboundary
effects have been identified. The subsequent planning and project design phases will ensure that

the project itself does not carry the risk of any significant transboundary effects.

The definition of the contents of the Strategic Environmental Assessment (the scoping) was sent

out in the Espoo consultations, and the plan for the establishment of a permanent repository with
the associated SEA report will be as well .
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In accordance with the Espoo Convention, specific asses sments of transboundary effects can be
produced at a later date when there are concrete projects in place in selected locations with a
confirmed repository concept. The results of these studies will be communicated to all parties to

the Espoo consultation  procedure wishing to participate in further rounds of consultation.

Content and purpose of the plan

Area delimitation

Regional surveys from the feasibility studies identified 22 sites that were deemed suitable for a
permanent repository. The sites were id entified on the basis of existing information and data.

Six areas that, based on geological criteria, were more suitable than the others were identified in
the feasibility studies, with the recommendation that further studies should be conducted on

these sites. The six sites are: @stermarie -Paradisbakkerne, Bornholm Regional Municipality;
Radbyhavn, Lolland Municipality; Kertinge Mark, Kerteminde Municipality; Hvidbjerg, Thyholm,
Struer Municipality; Thise, Salling, Skive Municipality; Skive Vest, Skive Mu nicipality.

The Environmental Impact Assessment Act stipulates that the Gero alternative  dshould be
described and assessed. This is the situation in which the plan is not implemented. In this

context, the  &ero alternative 0is defined as continued storag e at Risg. The six potential sites and
the zero alternative are marked on Figure 1-1.

;,\,‘/

O

Eniro Danmark

Figure 1-1 Map illustrating the six potential sites for a permanent repository  and the zeroal  ternative at
Risg marked in yellow.

The repository should be able to hold all Danish low and intermediate level, short and long lived
lived radioactive waste from operations, research activities and the decommissioning of the Risg

research facilit ies, inc luding the special waste T such as irradiated experimental fuel I if no other
solution for this waste is found. The repository must also be able to host the other types of waste

(including the  ¢otential waste 6described in the research report, e.g. radioa ctive waste from
hospitals, industry etc.).
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The following types of repository may be established after closer examination in a subsequent
project design phase:

A. A near -surface repository (on the ground and down to max. 30 m below ground).

B. A near -surfac e repository in combination with a bore hole to some parts of the long lived
waste.

C. Anintermediate depth repository (30 71100 m below ground).

Figure 1-2 The three general repository concepts.

The purpos e of the plan guidelines is both to provide the overall framework for a future project
and to reduce or prevent a number of the potential environmental effects that have been
identified. The guidelines deal with the following matters:

Waste types
Reposit ory types
Geological requirements
Area requirements
Location
Radiation protection
Natural landscape
Cultural heritage
Building and protective lines
. Groundwater
. Climate
. Designated low -lying areas and potential wetland areas
. Security
. Safeguarding against  seepage of other harmful substances

© O NN RE

e o
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1.3 Production of Strategic Environmental Assessment

1.3.1 Purpose and process description
According to the Environmental Assessment Act (Consolidated Act no 939 of 3 July 2013), the
plans and programmes of public agencies establ ishing the framework for future facilities or land
use are subject to environmental assessment. In accordance with this, the Danish Ministry of
Health will arrange for a Strategic Environmental Assessment (SEA) of the plan to establish a
permanent reposito  ry.
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The purpose of the SEA is to identify the potential effects on the environment from implementing

the plan. The plan includes six equal alternatives in the form of six gross areas, as illustrated in
section 1.2.1 . The purpo se of the Strategic Environmental Assessment and this SEA report is thus
to identify the potential effects on the environment from implementing the plan with the equal

alternatives. The report therefore does not identify which of these sites is/are conside
most suitable.

The Strategic Environmental Assessment is carried out in the initial stages of planning. More
detailed environmental studies and safety assessments will be produced at a later stage,
h the permanent repository solution. The process

provided that it is decided to move forward wit
is outlined in  Figure 1-3.

Danish low and intermediate level radioactive waste

Decisions

Environmental
assessments

Process of the plan,
safety analyses etc.

4

Commencement of
environmental
assessment process

Decision on path
chosen: Permanent
repository,
Intermediate
storage or export to
repository abroad

The Folketinget (the
Danish Parliament)
adopts a Planning Act

The Folketinget (the
Danish Parliament)
adopts a Design Act

4 d

Governmental plan for
establishment of a
permanent repository for
low and intermediate
level radioactive waste

If “yes” to proceed
with permanent
repository solution two
sites will be selected for
further studies

Pilot projects for the
two sites to be
prepared, including
selection of specific
location and repository
concept

Safety assessment,
including validation by
international expert
panel

Selection of final
location

Detailed planning and

design of the project

Figure 1-3 Outline of the process from the initial planning stages to the final adoption and creation o
project.

Public meetings

Six public meetings have been held, both to provide information on the process and to gather
information on local conditions and potential environmental impacts. This information has formed
content of the Strategic Environmental Assessment. The major
concerns raised by the stakeholders are also included in the Strategic Environmental Assessment
-economic aspects.

part of the basis for defining the

as part of the basis for assessing the impact on the population and socio

October 2014
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1.3.3 Scoping report
As part of the initial phase, a scoping report has been drawn up, in order to identify the
potentially most significant environmental impacts inherent in the execution of the plan, thereby
defining which environmental issues need to be examined in greater detail in the Strategic
Environmental Assessment.

As a result of the scoping and the subsequent official consultation procedure, the following topics
were selected for discussion in the Strategic Environmental Assessment: Biodiversity, popula tion
and health, landscape and geology, climate, water, soil, tangible assets and cultural heritage.

1.4 Assessment of environmental impact
The Strategic Environmental Assessment should cover fundamentally the same level of detail as

the plan for a permanent repository. The plan sets out a number of high -level conditions for
establishing a permanent repository within a few relatively large areas, referred to below as the
dlanned sites @& In a later EIA (Environmental Impact Assessment) phase it will be possib le to

examine in more detail the environmental impact of an actual project in a specific location.

The overall guidelines in the plan may involve activities and measures to close off land which are
comparable whatever the choice of location, which may hav e an impact related to e.g. radiation
doses from the transport of the radioactive waste from Risg to a future repository. The sections

below presenta method description  to analyse the existing conditions, called the environmental
baseline , and for an assessment of the impact , followed by the  general impact , the zero
alternative and ending with a summary of the key issues at each of the planned sites which are
considered relevant to the establishment of a permanent repository.

1.4.1 Method description
Environme ntal status
The analysis of the environmental status is limited to the environmental issues selected in the
scoping. The description is based in existing material in the form of feasibility studies, local area
studies and details of conservation interests and land use in the relevant municipalities. It also
includes details of local issues from the public meetings that have been held.

Assessment of impact
In this context, an environmental impact is defined as a potential conflict between the plan and

envi ronmental concerns. This may take the form of conflicts with existing or planned land -use
within the planned site, conservation interests or environmental goals. As part of the assessment
of the overall scope and significance of the impact, it will be exam ined whether the impact can be

reduced or averted simply by the choice of final location within the planned site, or whether the
impact is independent of the positioning. This is followed by an assessment of the degree of
impact, categorised as  none, small , moderate or significant .

1.4.2 General impact
Radiation protection
The authorities set quantitative requirements for radiation protection for people in the form of
principles and thresholds for radiation exposure of employees and members of the public in the
different periods that a permanent repository will pass through. The requirements will be set by
the National Institute of Radiation Protection (part of the Danish Health and Medicines Authority).
These requirements can only be defined when there is an ac tual project.

Securing the facility

The likelihood of unwanted intrusion into the facility is considered to be small, but it depends on
the type of repository that is established and whether people are aware of its existence. Apart
from the unplanned intr ~ usion from studies, there may also be a risk of intrusion in the form of
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burglary and vandalism. This risk will be included in the requirements for securing a future
facility, and it is at present not possible to evaluate further.

Transport

An assessmen t of the disruption to traffic in the construction phase, including the number of

shipments, traffic routes, safety, noise and emissions, will be included in a detailed EIA study of

two selected locations, provided that it is decided to go ahead with the a ssessment of a solution
for a permanent repository.

The National Institute of Radiation Protection (SIS T part of the Danish Health and Medicines
Authority) has carried out a feasibility study using model calculations to determine potential

radiation dose s from the transport of radioactive waste from the current storage at Risg to a

future permanent repository for low and intermediate level waste. Calculations show that the

estimated radiation doses from accident -free transport of the Danish radioactive wa ste from Risg
to a future permanent repository do not place any restrictions on the location of this repository.

The risks of an accident situation have also been calculated. The risks associated with the

modelled accident scenarios are minor and hence ac ceptable. Changes in distance have no effect
on doses in the event of an accident. The likelihood of an accident is dependent on the quality of

the road, the volume of traffic etc., and is also proportional to the distance.

Zero alternative
The zero alter native is defined as a situation where the existing and future radioactive waste

remains stored at Risg in the buildings and facilities in existence today. It is a precondition that
the official requirements on radiation protection and safety, including dose constraint s, will
remain unchanged after 2023. The zero alternative therefore does not cover the establishment of

a permanent repository, but provides a basis for comparison in the Strategic Environmental
Assessment.
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Figure 1-4 Outline map i Risg.

October 2014




144

Plan for the establishment of a permanent repository for Danish low and intermediate level radioactive waste 7 of 234
Strategic Environmental Assessment report

Risg lies within both the designated coastal zone and the beach protection belt, and is also a
designated low -lying area in the Roskilde Municipal Plan. It is possible that there could be a
greater risk of seep  age in the future, particularly with rising sea levels and extreme events, so
there is a greater risk of impact on surface water and natural conditions than there is today.

The highest water level recorded in the port of Roskilde during the storm @odil 6on 5 December
2013 was 2.0 6 metre s above mean sea level. During the night to 6 December 2013, water
penetrated a low -lying basement of a Danish Decommissioning building. This part of the

basement was not used to store radioactive material, so the flooding did not cause any

radioactive emissions. A higher water level could cause flooding problems in parts of the Risg
area.

@stermarie -Paradisbakkerne
@stermarie -Paradisbakkerne is in the northeast of Bornholm close to the coast outside Bglshavn
and Listed. T he site covers an area of approx. 15 km 2.

Figure 1-5 Outline map i Bornholm.
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The planned site is to the north of the elevated forest area of Paradisbakkerne. The land rises to
65 to 80 metres above sea le vel, and is made up of hillsides and river valleys. The area is near
the coast, and half of the site is within the designated coastal zone.

It borders the international Natura 2000 conservation zones of @Gyldensa 6and AImindingen,
Jlene and Paradisbakke rne & The latter contains one of Denmark & largest continuous areas of
forest.

There is a potential impact on groundwater as a result of leakage. The geographical extent of the

impact is hard to predict because of limited knowledge of fracture systems in the bedrock and the
resulting uncertainty surrounding details of the flow of groundwater. The risk of impact is

greatest if anear -surface repository extending down to a depth of 30 metres is chosen.

Given the misgivings among citizens about the contents of the plan and the subsequent process,
it is felt that there could be indirect effects on the population, including local food production and

the island & dorand § tourism 1 particularly the nearby @oboland 61 and the social structure in
terms of people leaving the area.

Radbyhavn
The planned site at Rgdbyhavn is situated to the east of Rgdby. The site covers an area of
approx. 20 km 2.

Hyldtofte Faejand
2 fs

0 0,5 1
kilometer
Figure 1-6 Outline map I Radbyhavn.
The general impression of the | andscape is a very flat terrain without much variation. Most of the
site is between sea level and the 4 m contour. Along the south coast the land is protected against

flooding from the sea by a dyke which is more than 4 metres high.
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A small area of the so  uth -western part of the planned site is covered by the designated coastal
zone. The planned site also contains reserved areas for e.g. the Fehmarn Belt Fixed Link and a
raw material area.

Future changes in climate will have a limited effect on the area. R ising sea levels will not top the
existing dykes, but in extreme situations with storm conditions there will be growing pressure on
these dykes.

The impact on groundwater depends on the location of the facility. If the facility is located in
thick clay, t his is expected to form a very effective geological barrier against seepage into the
surroundings.

Given the misgivings among citizens about the contents of the plan and the subsequent process,

it is felt that there could be indirect effects on the popula tion, tourism, including the nearby
d.alandia § food production and the social structure in terms of a greater tendency for people to
leave the area.

1.4.6 Kertinge Mark

This site is located in the north -east of the island of Fyn (Funen). The Kertinge Mark pen insula is
bordered to the west, north and north -east by Kerteminde Fjord and Kertinge Nor, with the

villages of Kerteminde to the north -east and Munkebo to the north -west. The site covers approx.

7 km?2.

A

Kalvehaveme /
N A= /

MuguM A J Vil
,‘ /

I——

KERTIJ}IGE MARK//\

Ladbyskibet)

Korshajene|

s
g

st

swa.’:r\a\‘-‘w}\
7N

N
SIS
4
/

& % Mosegard Ladbygérg
— Lo K\ 7//“

meter

Figure 1-7 Outline map I Kertinge Mark.

The whole of the planned site is inside the designated coastal zone. In the middle of the
peninsula is a central hill running north/south and rising to between 15 and 20 metres above sea
level. From the top of the hill , the land slopes gently away to the ¢ oast. With a future rise in sea
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levels and more frequent storms, there will be a risk of flooding. This risk can be minimised by
taking account of the position of the facility on the ground.

If the facility is placed in the thick clay deposits that exist within the planned site, the clay is
expected to form an effective geological barrier against seepage into the surrounding land.

Given the misgivings among citizens about the contents of the plan and the subsequent pr ocess,
it is felt that there could be indirect effects on the population and tourism, including the nearby

d.adby Viking Museum g local food production and the social structure in terms of a possible

tendency for people to leave the area.

Thyholm
The sit e at Hvidbjerg is on Thyholm, which is a peninsula in the northern part of Struer
Municipality on the south bank of Limfjord, south -west of Mors and east of Thy. The site covers

an area of approx. 6.6 km 2.

Figure 1-8 Outline map I Thyholm.

The landscape is uniform, with an even, undulating terrain reaching its highest point 25 metres
above sea level. The boundary of the planned site follows the coastline to the west and east . The
whole of Thyholm is situat ~ ed within the designated coastal zone.

The planned area borders the Natura 2000 area @gger Tange, Nissum Bredning, Skibsted Fjord
and Agerg & This comprises several large marine segments, including Nissum Bredning.

By far the biggest part of the site w ill not be affected by a possible future 80 cm rise in sea level,
but it is important to provide for a future placement of the repository on the site that avoids any
impact from future rises in sea level on the low -lying areas.
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