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Abstract:

The Danish case study presented here is one out of a series of case studies carried out in a range of
European Union Countries and Switzerland. These case studies have been conducted as part of a
project sponsored by the European Commission, “impact Assessment and Authorisation Procedure
for Installations with Major Environmental Risks - Contract ENV4-CT96-0236, DGXII". One aim of the
“Environmental risk" project is to carry out a range of case studies to describe and compare how and
to which extent environmental concerns are integrated into the decision-making processes in different
European countries when the authorities treat proposals to build installations with major
environmental risks. Furthermore, the intention is to propose how the decision-making process could
possibly be improved.

in September 1994 a Danish electric utility sent an application to the Danish authorities asking for
permission to build a new major mainly coal fired combined heat and power plant, named “Avedore
27, in the greater Copenhagen area in Denmark.

The County of Copenhagen was responsible of carrying out an environmental impact assessment
(EIA) procedure according to the Danish law on planning. The ElA-procedure included two pubtic
inquiry’s where the public was given the opportunity to state their opinions and to suggest
alternatives. Furthermore the County was obliged to carry out an environmental permission procedure
according to the Danish law on environmental protection. The County decided to approve the
proposed plant as the local environmental impacts were considered to be acceptable. Furthermore
the County stated that the alternatives to the plant which had been assessed in the ElA-procedure
could also be approved if the Energy Agency later decided to reject the coal fired plant for national
reasons.

The Minister for Environment and Energy and the Danish Energy Agency were obliged to assess the
proposed plant’s expediency according to the Danish law on electricity supply. The proposal to buiid a
mainly coal fired plant was rejected due to its insufficient environmental performance as compared to
other alternatives. Later the proposer sent in a new application for a mainly gas fired plant. This plant
was approved by the Agency due to its better environmental performance. The Agency’'s main
consideration was to fulfil the national CO, reduction scheme.

Opponents to the plant were mainly the local Municipality and the green organisations. They
emphasised the need for carrying out a thorough assessment of alternatives to the central plant. Main
alternatives such as electricity and heat savings, renewables and decentralised gas fired plants were
claimed to be better mainly for environmental reasons.

The main conclusion of this report is that a thorough assessment of such alternatives proposed by the
public is an essential part of the ElA-procedure. Therefore the report suggests changing the EIA-
procedure in the future.
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introduction.

Chapter 1 - Introduction.

In September 1994 a Danish electric utility sent an application to the Danish authorities asking for permission
to build a new major combined heat and power (CHP) plant, named “Avedgre 27, in the greater Copenhagen
area in Denmark. This report presents a case study of the decision-making process in connection to the
authorities' treatment of the application. The aim of the study is to describe how and to which extent attention
has been given to environmental concerns in the decision-making process.

The Danish case study presented here is one out of a series of case studies carried out in a range of Euro-
pean Union Countries and Switzerland. These case studies have been conducted as part of a project spon-
sored by the European Commission, “Impact Assessment and Authorisation Procedure for Installations with
Major Environmental Risks”'. One aim of the "Environmental risk” project is to carry out a range of case
studies to describe and compare how and to which extent environmental concerns are integrated into the
decision-making processes in different European countries when the authorities treat proposals to build instal-
lations with major environmental risks. Furthermore, the intention is to propose how the decision-making
process could possibly be improved.

This report aim at presenting a series of themes that are considered relevant for the understanding of how
Danish authorities treat proposals to build power plants, how the public is involved in the process and how
and to which extent environmental concerns are integrated into the decision-making process. The themes
presented in the report are:

« Danish energy policy goals and the authorities' environmental regulation of electric utilities.

¢ Structure of Danish power and heat supply.

o Description of the proposed plant and the proposer's reasons for proposing it.

o Description of proposed alternatives to the plant.

e Description of the authorities’ permission procedure for power plants

¢ Description of how the European Council’s Directive on EIA (Environmental Impact Assessment) has
been integrated into Danish law.

. Descnptlon of the EIA-procedure for earlier power plant treatments.

3 Descnptnon of the authorities' treatment of the Avedare 2 power plant proposal, with focus on the mtegra—
tion of environmental concerns into the decision-making process and involvement of the public.

o Description of proposals for improvement of the Danish EIA-procedure.

The case study presented in this report was carried out in the period from February 1997 to May 1998. It
should be noted that the report is a primary version. its purpose is to present results to Danish decision-
makers and others who have shown interest for the work. This will be done at a seminar that is to be held 3
June 1998 at Roskilde University, Institute 2. Hereafter it is the intention to elaborate a final version of the
report, in which the comments given by the decision-makers and others participating at the seminar will be
added.

' Full project title is: “Impact Assessment and Authorisation Procedure for Instaliations with Major Environmental
Risks™, Contract ENV4-CT96-0236 (Environmental Risk), DG XH.



Chapter 2

Chapter 2 - Summary.

Type of project:

Purpose of proj-
ect:

Proposer:

Actors who pre-
ferred coal as a
fuel:

Actors who pre-
ferred gasas a
fuel:

Actors who were
against a central-
ised plant (but for
a gas fired plant if
it was to be built

CHP plant based on highly efficient mufti-fuel concept. First proposal was to build a mainly coa
fired plant with minor use of natural gas, heavy fuel oil and biomass (straw). However the first
proposal was turned down by the Danish Energy Agency and the Minister for Environment and
Energy, because coal was considered to emit too much CQO,. Therefore a new proposal was
made to build the same type of plant without coal equipment. The plant is therefore to be fired
with mainly natural gas and biomass (straw) and some additional heavy fuel oil as back-up
fuel. This project has been approved by the authorities.

There are several purposes with the plant. The plant is part of the proposer’s plan to renew the

energy production system in the Copenhagen area and to sell 40% of the plant to a Swedish

energy company, Vattenfall, in return for some hydro power production capacity in Sweden.

The proposer mentions the two following parameters as arguments for the expediency of the

agreement with Vattenfall in their application to the authorities for permission to build Avedore

2:

e Proposer gets access to cheap and environmentally sound hydro power from Sweden.

o The agreement will impose a strategic strengthening of the proposer’s position on a future
open and liberalised market for electricity within the European Union.

The reason why the proposer wants to build the plant:

s To meet the government’s quotas for SO,, NO, and CO;,

e To modernise the production system.

o To meet the Danish government's goal for use of biomass as fuel.

* To be able to cover the growing need for district heat in the Copenhagen area with CHP
production.

¢ To improve the company’s competitiveness.

¢ To export the multi-fuel concept to other countries by having a highly efficient reference
plant in Denmark that can demonstrate the viability of the technology.

o The Danish electric utility SK Power.

« The proposer SK Power and the other utilities situated on Zealand.
¢ Danish Metal Workers Union.

o Danish Industries’ association.

e The Conservative Party.

e The Liberal Party.

¢ The Centre Democrats’ Party.

e Part of the Social Democrats’ Party.

e The Social-Liberal Party.
e Part of the Social Democrats’ Party (the Minister for Environment and Energy, who was
responsible to give permission to build the plant, also preferred gas).

Danish Special Worker’s Union.
Greenpeace Denmark.

The Energy Movement.

The Organisation for Preservation of Nature.
¢ The Ecological Council

*



Summary.

anyway):

Milestones:

Planning:

Concrete
plans:

Application:
Inquiry in the
Parliament:

Public inquir-
ies:

Inquiry:

Impact Study:

Energy 21:

Rejection:

Appeal:
Rejection:
Coal stop:
New applica-
tion:

Approval:

- County ap-

proval:

¢ The Municipality of Hvidovre (The local area where the plant is to be situated).
¢ The Socialist Party.
s The Left Wing Coalition.

In the 1980°ties the proposer planned to build a whole series of CHP plants at the Avedare
site. The first plant went into operation in 1990. Already then space was put aside for the pro-
posed plant and some infrastructure for the plant was built too. ‘

June 1994: The Avedgre 2 concept and the agreement with Vattenfall is approved by the Mu-
nicipality of Copenhagen’s City Council and ELKRAFT's board of directors.

September 1994: The proposer applies for the authorities’ approval to build a mainly coal fired
plant.

November 1995: The Parliament’s Energy Political Committee arranges an inquiry in the Par-
liament about the plant.

Two public inquiries are carried through by the County of Copenhagen in 1995/1996.
February 1996: The Parliament’s Council on Technology Evaluations arranges an expert in-
quiry about the plant. Utilities, the Ministry, the green organisations and university profession-

als are represented.

Winter/spring 1996: The County of Copenhagen publishes the Environmental Impact State-
ment (EIS) report.

April 1996: The Minister for Environment and Energy delivers a written statement about the
energy plan “Energy 21" to the Parliament. This is important for the case as the plan suggests
that coal should be phased out as a fuel for electricity production before 2030.

June 1996: The Minister for Environment and Energy rejects the application to build a mainly
coal fired plant.

June 1996: The proposer appeals the decision to the Ministry for Environment and Energy.
July 1996: The Ministry for Environment and Energy rejects the appeal.

February 1997: The government decides to announce a Danish coal stop, e.g. that no more
coal fired plants should be built in the future.

March 1997: The proposer applies for the authorities’ approval to build a mainly natural gas
fired plant.

March 1997: The Minister for Environment and Energy approves the application to build a
mainly natural gas fired plant.

May 1997: The County of Copenhagen decides upon approving the new project.
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s Appeal:

e Rejection of

appeal:

e Local plan:

o Writ:
¢ Environmental
permit:

¢ Local plan:
o Appeal:
¢ Authorisation

to build:

¢ Authorisation
to operate:

Key concerns:

June 1997: The Municipality of Hvidovre appeals the County’s approval of the plant to the
Danish Appeal Board for Nature Protection. The Municipality claims that the County’s treat-
ment of the proposal has not been carried through in a legally correct manner.

December 1997: The Danish Appeal Board for Nature Protection accepts parts of the Munici-
pality’s appeal. However the Appeal Board decides that the County’s treatment should not be
disqualified anyway.

January 1998: The Municipality of Hvidovre still denies to make a local plan and to give the
authorisation to start building the plant. Therefore the Ministry for Environment and Energy’s
Pianning Department has taken over the obligation to make the local plan.

The Municipality of Hvidovre writs the Danish Appeal Board for Nature Protection’s decision tc
the Court of law claiming that the County’s treatment ought to be disqualified.

March 1998: The County of Copenhagen gave the proposer an environmental permit.

The Ministry for Environment and Energy’s Planning Department is carrying out a public inqui
process for the local plan from April 1998 and eight weeks ahead.

April 1998: The Municipality of Hvidovre appeal the County of Copenhagen’s environmental
permission to the Danish Environmental Protection Agency.

Probably late 1998, however the exact date depends on the local plan and the building permit.

Probably late 2001 according to the proposer's own estimate.

The main issues discussed in the public debate have been:

« CO, emissions: The discussion whether coal is acceptable as a fuel for electricity produc-
tion in Denmark in the future or if natural gas, biomass and renewables should be preferred
to reduce emissions of CO,.

¢ Siting: Local Municipality does not want the plant. Some actors believe that the production
technologies should be placed closer to the consumers either by placing a central plant in
the Municipality of Copenhagen or by implementing a series of decentralised plants.

¢ Need: Some actors think that the plant is not needed at all and proposes to save heat and
electricity in stead or at least to build a smaller plant.

« Technology: Some actors think that other types of technologies would be better to use,
e.9. decentralised technologies based on renewable energy, natural gas and biomass or
heat and electricity saving technologies.

« Labour: Unions plead for work-intensive solutions and technologies favouring their own
members.

+ Cleaner coal technologies: Many actors prefer to continue refining the technologies for
coal fired power plants in Denmark. Both boilers and environmental technologies have
been developed to a high level by Danish manufacturers. These concepts can potentially
be exported creating jobs in Denmark.

o Natural gas: The Danish gas sector is interested in speeding up the use of natural gas in
Denmark. Mainly private companies handle the supply side, while transmission and distri-
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Summary.

Environmental
concerns:

Special aspects:

Environmental
performance:

Alternatives con-

sidered:

bution are handled by the State and the local Municipalities.

Exports: The proposer wants to have a highly efficient Danish demonstration plant that can
later be exported. There is also an urge to use Danish components for the plant. Some
Danish industrial companies are very interested in getting an approval of the coal fired plant
as they are to deliver some of the components for the plant. These industries also hope
that the concept will be exported in the future, so that they will have the chance to deliver
components for plants in other countries too.

Cost: The proposer prefers to use coal as a fuel because of the low cost compared to other
fuels. The proposer is not interested in being dependent on the Danish gas supplier.
Competitiveness: The proposer's aim is to strengthen the company’s competitiveness by
building a new efficient plant and by getting access to buy cheap hydro power.
ElA-procedure; Many actors believe that the ElA-procedure has been an inadequate proc-
ess as the County was not able to evaluate key concerns adequately and as the alternative
proposals given to the County in the public inquiry process have not been assessed thor-
oughly.

Main focus is on reducing emissions of CO,. There is also attention to reduction of emissions
of NOx and SO,, but only minor attention to local environmental problems.

First commercial demonstration plant that is based on the muiti-fuel concept with high energy.

efficiency.

Will meet current Danish and EC regulations by a wide margin, except for the expected con-
centrations of NO, in the local area. The immission limit for NO is only just met.

Alternative production technologies considered: Decentralised CHP plants, centralised
plants of different sizes and with different types of boilers and gas turbines, and combined
cycle plants.

Alternative fuels considered: Oil, natural gas, biomass (straw and wood chips) and coal.

‘Coal is considered to emit too much CO..

Alternative sites in other Counties not considered sufficiently.
Heat savings considered but estimated to be too expensive and inefficient compared to
substituting old plants with a new one. The assessment of heat savings is heavily criticised.

- Summary of our survey of the decision-makers’ attitudes towards the proposal:

Proposer, SK Municipality of | County of Danish Energy | Greenpeace Den- Energy Movement | Ecological
Power Hvidovre Copenhagen Agency mark Council
Need Fulfil strategic No, the plantis | NA, in principle | Heat from CHP - | NA Plant oversized. No, the plant
: agreement with not needed, the County has | needed in the is not needed
Vattenfall. especially not | no official central Copen- Plant considered a | at all.
within the attitude to- hagen area. bottieneck against
Fultil Danish Municipality's | wards this the implementation
energy policy own geo- subject. Only way to of renewables and
goals: Reduce graphical reach CO2 heat savings.
emissions, use borders. goal.
more biomass as
fuel. Only way to
fulfil biomass
Modernise the agreement.
production sys-
tem.
Cover growing
heat needs by
CHP.
Economical com-
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Proposer, SK Municipality of | County of Danish Energy | Greenpeace Den- Energy Movement | Ecological
Power Hvidovre Copenhagen Agency mark Council
petitiveness and

strengthen inter-

national relations.

Reference plant

for exports.

Techno! | Central CHP. Heat savings. | No prefer- No specific Heat and electricity Heat and electricity | Heat and

ogy ences, in prin- | preferences. savings. savings. electricity
Multi-fuel concept | Decentralised | ciple the The important savings.
gives cheaper CHP. County has no | matteris if the | Decentralised CHP. | Decentralised CHP.
fuels and the official attitude | technology can Not straw.
possibility to add | Not straw. towards this secure that the | Combined cycle gas | Not add coal bumn-
coal burners later. subject. overall political { plant. ers.

. : - goals can be -
Danish compo- fulfilled. Fuel cell plant
nents. (future).
Not add coal burners.

Fuel Prefer coal as itis | Renewables No prefer- Gas and bio- Against coal as it Against coal as it NA
the cheapest, but | preferred as ences, in prin- | mass preferred | emits more CO; than | emits more CO:
accept gas as the | they emitiess | ciple the because they other fuels. than other fuels.
government has | COa.. County has no | emit less CO2
declared a coal official attitude | than coal.
stop. towards this

subject.
important to be
able to shift be-
tween fuels.

Site Avedgre site Not to be No prefer- No prefer- No preferences. Close to consum- Close to
preferable be- placed at ences, in prin- | ences. ers. consumers.
cause: Avedore. ciple the

County has no
Accessible by sea | Decentralised, | official attitude
+ highway, infra- | close to con- towards this
structure aiready | sumers. subject.
available, cooling
water available,
space available.

EIA- + Would have + The County |+ The County |-+ The EIS- + The ElA-procedure |+ The County + The County

process | liked to have an shoutd not should not report does not | was a fake process should not have should not
acceptance from | have been have been evaluate emis- | as the Danish Energy | been responsible of '} have been

(+ good) | the Danish En- responsible of | responsible of | sions to the air. | Agency knew that carrying through the | responsible

(+bad) | ergy Agency carrying carrying coal was not accept- | ElA-procedure. The | of carrying
earlier whether through the through the + The EIS- able. EiS-report should | through the
the plant was ElA-procedure. | EIA-procedure. | report puts rather have been ElA-
needed or not. The procedure | The procedure | focus onlocal | Missing information in | made by Independ- | procedure.

should rather | should rather environmental | the EiS-report: ent experts. The EIA-
+ All relevant have been have been problems. procedure
information given. | made by inde- | made by the + The inquiry an- Missing information | should rathe
pendent ex- Danish Energy swers should have in the EIS-report: have been
perts. Agency. The been put into the EIS- made by
solution could report in their full + The proposer's independent
Missing infor- | be to take out length. evaluation of the experts.
mation in the the EIA obliga- inquiry answers
EIS report: tion from the + Furthermore the should have been Missing o
law on planning proposer's evaluation | senton to alfl rele- | information i
+ Heat savings | and to make a of the inquiry answers | vant actors. the EIS-
not evaluated. | new separate should have been report:
law on EIA. sent on to all relevant |+ Some relevant
+ Sites in other actors. economical and + Heat sav-
Counties not emission data were | ings not
evaluated. + The calculation of | not available. evaluated.
emissions does not L
took far enough into | + Sites in other + Sites in
the future. Counties not other Coun-
evaluated. ties not
The Danish Energy evaluated.

Agency would have
been able to make
the ElIA-procedure.




Summary.

Environ | Primarily emis- Local traffic. | Only looked at | Primarily emis- | COz. CO.. Do not use
mental | sions to air: CO2, . local environ- sions to air: biomass.
concern | SOz, NOx. COa. mental prob- | COz, SOa,
s lems such as NOx. Truck traffic.
Cooling water. use of water,
truck traffic, Ashes. Do not use
noise and gas reserves
emissions of too fast.
; S0O2 and NOx.
Desired | The proposers’ Renewables. NA, in principle | Renewables, Heat and electricity Priority list: Heat and
energy | considers them- the County has | but gas prefer- | savings. 1) Savings electricity
future selves entrepre- Heat and no official able as a fuel 2) Scrap coal + savings.
neurs of the electricity attitude to- until the energy | Renewables. nuclear
official Danish savings. wards this system has 3) Renewables Do not use
energy policy. subject. been trans- 4) Natural gas. Danish
.| Therefore they will formedin a natural gas
try to fulfil the more renew- That is an energy reserves too
political goals for able direction, future with less use | fast.
the future energy as gas emits of energy that

system.

less COz than
coal.

should be produced
by renewables.

NA = Not asked or not answered.




Chapter 3

Chapter 3 - Contents and methodology.

In this report we describe how environmental concerns have been integrated into the decision-making proc-
ess in connection to the authorities' treatment of a proposal from a Danish electric utility to build a major CHP
plant. The report is aimed at giving a description that is understandable to people in other countries than
Denmark. This is important because the Danish case study is to be compared to a range of other European
studies. A comparison of the different European studies requires a rather detailed impression of the technical,
sociological, political and legislative framework within each country. It seems to us to be of notably impor-
tance to give at least a brief description of some of the underlying criteria that constitute the considerations
made and the decisions taken in the Danish decision-making process and the attitudes towards the case of
all the actors on the scene. Thus we find it necessary to describe the technical, sociological, political and
legislative context in which the decision-making process is taking place.

First of all we have found it necessary to describe the development of national Danish energy policy since the
first oil crises in the early 1970’ties. The national energy policy is of importance for this case study because
the background for the electric utilities’ choices of technology and site is to a great extent decided by this
energy policy. The reason for this is, that the Danish electric utilities, which are mainly owned by the consum-
ers or local municipalities, are regulated by governmental law on numerous points. The description is aimed
at explaining how the overall political goals have lead to the formation of a strong tradition to regulate the
utilities’ environmental performance. The overall description of Danish energy policy and planning is given in
Chapter 4.

Furthermore we have chosen to give a rather detailed technical description of the energy system in the area
in question. This description is important to understand the technical context that constitutes the background
for the electric utilities’ wish to build the plant. The description of the structure of the energy system is given in
Chapter 5.

In Chapter 6 we describe the proposer’'s arguments why the plant is needed. The proposer's arguments are
strongly connected to both the political and technical frameworks described in Chapters 4 and 5. The de-
scription of the proposer's arguments why the plant should be built is important as these arguments are the
ones being tested by the authorities and the public through a range of public inquiry's and the authorities'
more technical evaluation of the project.

in Chapter 7 we give a brief technical description of the plant and a data Summary for the plant’s environ-
mental and economical performance. Furthermore Chapter 7 gives a thorough description of the technologi-
cal alternatives to the plant that have been evaluated by the proposer on the request of the authorities, that is
a description of the performance of different alternatives compared to the proposed project. Furthermore a
description of the status qou alternative is given, that is what will happen if the project is not approved. The
assessment of alternatives is an important part of the EIA-procedure and is therefore dealt with in detail.

In Chapter 8 we give a brief description of how the environmental approval of major power plants is carried
through in Denmark. In Chapter 4 the overall Danish energy policy goals for the electric utilities’ environ-
mental performance are described. These overall goals are supervised by the Danish Energy Agency. How-
ever, additional environmental regulation is being supervised by the local counties. The Counties carry out a
treatment according to the regulations put out in the Danish law on environmental protection and the Danish
law on planning. According to the law on environmental protection the Counties have to carry out a permis-
sion procedure, that is to assess whether an approved plant can have an environmental permission or not.
Furthermore, according to the law on planning the counties have to carry out an environmental impact as-
sessment (EIA) procedure that, among other things, include the elaboration of two public inquiry's. In Chapter




Contents and methodology.

8 it is described how the regulations put out in the laws on environmental protection and planning supple-
ments the treatment carried out by the Danish Energy Agency according to the law on electricity supply.

In Chapter 9 we describe how environmental approvals of earlier power plant proposals in Denmark have
been given in practice. We have chosen to put special attention to the latest treatment of an application to
build two power plants in West Denmark. When these plants were approved ElA-procedures were carried
through for the first time in Denmark, as power plants are concerned. We describe some of the main lessons
learned from these first EIA-treatments as they have had major impact on the EIA-procedure concerning the

‘Avedgre 2 plant. The reason for this is primarily that some local citizens appealed the County's treatment
procedure to the Danish Appeal Board for Nature Protection two times. The Appeal Board's decisions to
these appeals have since then created a precedent “case-law” directing the way the authorities treat propos-
als to build major power plants.

In Chapter 10 we describe the regulatory and political framework for the approval of the Avedgre 2 plant in
Denmark. We identify the key players that have been involved in the decision-making process and explain
their roles in the process and the key issues discussed concerning the plant. The main aim with this Chapter
is to argue which key pIaYers that are the most relevant to interview in our survey of decision-makers.

On the basis of the information's gathered in the earlier chapters we have developed a questionnaire that was
used when carrying through a series of interviews with the most important key players in the decision-making
process. We have interviewed representatives for the proposer, the opponents, i.e. the green organisations
and the local Municipality, and the authorities that treated the application. In Chapter 11 we describe in more
detail the respondents’ attitudes towards the project. :

The focus of the case study is mainly aimed at describing to which extent the authorities’ environmental
regulation has been governing the electric utilities’ choices of technology and site for the new plant, and to
evaluate whether the authorities’ authorisation procedure for the plant has included environmental concerns
adequately in the decision-making process. In Chapters 12 to 15 we describe the authorities' treatment of the
proposal and the public's participation in the decision-making process in more detail. This is primarily done on
the basis of official documents delivered to us by the proposer, the authorities and the opponents, i.e. the
green organisations and the local Municipality. The main aim is 1o describe the main milestones in the treat-
ment process and to shed light on the background for the decisions taken in the decision-making process.

in Chapter 12 we describe the preparation of the authorities' treatment and early objections from opponents.
Both the authorities and the opponents have learned from the earlier treatment of the North Jutland Power
Plant. The authorities have learned that alternatives will have to be assessed before deciding if the proposal
can be approved. The opponents have learned that the County is not able or willing to assess alternatives
outside it's geographical borders. Therefore important decisions are already taken at this early step of the
process, before the EIA-procedure have even started and therefore also before the public have been involved
officially in the process.

in Chapter 13 we describe the County's EIA-procedure concerning the proposal. The county carries through

the environmental impact assessment and two public inquiry's. We give a short summary of the contents of

the County’s EIS-report. Furthermore we describe the comments given to the plant in the County’s two public

inquiry processes. The Chapter especially puts focus on the subjects not dealt with in the EIS-report and
explains how these deficiencies have caused criticism from opponents.

in Chapter 14 we describe the Energy Agency's treatment of the proposal. The Agency carries out a treat-
ment according to the law on electricity supply, i.e. the Agency assesses whether the plant is in line with the
overall national energy policy goals. The chapter especially puts focus on the arguments used by the Agency
when rejecting the coal fired plant and when approving the revised gas fired version. These arguments are
compared to the proposer's arguments as to explain their difference in attitudes towards the project. Fur-
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thermore we describe how the Agency has been criticised for not involving the public directly in the decision-
making process and for not explaining in depth the background for their decisions.

The local Municipality is in opposition to the proposal and has therefore appealed the decision to the Danish
Appeal Board for Nature Protection. in Chapter 15 we describe the contents of the Municipality’s appeal and
the Appeal Board's decision. The Municipality is also unsatisfied with the Appeal Board's decision. This has
lead the Municipality to writ the Appeal Board to the Danish Court of Law.

In Chapter 16 we describe in brief the County’s environmental permission and an appeal from the local Mu-
nicipality. The local Municipality is in opposition to the proposal and has therefore appealed the County’s de-
cision to give the plant an environmental permission to the Danish. Environmental Protection Agency.

In Chapter 17 we give our conclusions and recommendations. We present proposals on how the authorities'
treatment of power plant proposals might possibly be optimised in the future as to integrate environmental
concerns better into the decision-making process. It is suggested that the public should be genuinely involved
in the decision-making process and that the authorities treatment process ought to be more open and trans-
parent to the public. Especially alternatives to the plant proposed by the public should be assessed more
thoroughly.

In Chapter 18 we briefly summarise an interim comparison of the different European case studies elaborated
for the “Environmental risk” project by Simon Dresner from the University of Surrey in Great Britain. It shouid
be noted that the results presented are provisional. The comparison shows that there are many similarities
connected to the opinions of respondents towards ElA-procedures in different European countries. We have
added some comments to the general conclusions concerning which problems that might possibly be con-
nected to comparing the studies.

In Chapter 20 are listed words, names, concepts and abbreviations and Chapter 21 contains a list of litera-
ture used.
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Danish energy planning - utilities and the environment.

Chapter 4 - Danish energy planning - utilities and the environment.

Danish energy planning.

The first official Danish governmental energy plan came out in 1976 as a consequence of the first oil crises.
The Danish energy system was at that time highly dependent on oil as a fuel for electricity and heat produc-
tion. The purpose of the first energy plan was to secure Denmark against supply crises and price increases
like the one that came out of the first oil crises in 1973/74. Since this first energy plan came out, there has
been a strong tradition to set the frame and put out the goals for the regulation of the energy sector by mak-
ing national energy plans. The second Danish energy plan came out in 1981 after the second oil crises in
1979/80. The focus of this plan was on supply security and economically sound production.?

The main result of the two first Danish energy plans and the subsequent legislation was a fuel shift in the
energy sector. The electricity and district heating production sectors shifted drastically from mainly using oil
(approximately 80% in 1973) to mainly coal use (approximately 80% in 1989)°. The final end use of fuels for
space heating aiso shifted drastically from mainly oil burning in private boilers to mainly district heating from

- centralised plants and a growth in the use of natural gas at the private consumers, as a result of the expan-
sion of a new gas pipe line system throughout Denmark. Furthermore the high energy prices and more re-
strictive laws for the insulation of new houses led the consumers and the constructors of houses to insulate
new houses better and to retrofit old houses with more insulation®. Generally the rising energy prices after the
oil crises and new governmental regulation of the energy sector led to changes in fuel use and substantial
reductions in heat use per square metre in dwellings.

In 1990 the energy plan “Energy 2000” was accepted by a broad majority in the Danish parliament. “Energy
2000” came as a follow-up on the Brundtland report which introduced the need for sustainable energy devel-
opment, meaning that the industrialised countries have to use fewer resources such as fossil fuels to let
people in the developing countries and future generations have the chance to use an equally amount of re-
sources. Furthermore nature should be left in such a condition by the generations now living that future gen-
erations can be born to a similarly liveable world. The decisive new subject in “Energy 2000” was that the
energy plan focused on the need to reduce the energy use and the environmental damages caused by en-
ergy production. Earlier Danish energy plans were all based on generous prognosis of future growth in energy
production and use. Energy 2000 put focus on the need to transform the energy system in a more sustain-
able direction. The concrete goal in the plan was to reduce emissions of CO, from the energy sector by 20%
within 2005 compared to 1988.°

Since “Energy 2000” came out, the fuel shift at the end users from oil to district heating and natural gas has
continued, so that today more than 65% of the energy use for space heating is delivered as district heating or
natural gas, this number was only 32% in 1980. Primary energy use for space heating has been reduced by
30% since 1973 despite that the heated area has grown by almost 45% in the same period.6 The production
and use of electricity have been doubled since 1973 and this growth is continuing but at a lower pace. Most of
the electricity is generated at centralised power plants, but the amount produced by wind turbines and decen-
tralised natural gas powered CHP plants is growing’. The implementation of wind turbines and small scale
decentralised natural gas powered CHP plants has been speeded up after the emergence of “Energy 2000,
through subsidies to electricity produced by these technologies. Generally the CO;-emissions from the Dan-
ish energy sector have been reduced by 4% in 1995 compared to 1988 despite the growth in activities, espe-

2 Damsh Ministry for Environment and Energy, 1996 (a), p
% Danish Ministry for Environment and Energy, 1996 (a), p 4.
4 - Danish Energy Agency, 1995 (a), p. 2.
Damsh Energy Agency, 1990.
Danlsh Energy Agency, 1995 (a), p. 22.
7 Danish Energy Agency, 1995 (a), p. 8.
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cially in the transport sector. This reduction of CO.-emissions has appeared thanks to the above mentioned
development in the electricity and heat sector.

Energy 2000 has recently been followed up by a new energy plan “Energy 21" which came out in 1996.
“Energy 21" confirms the goal of reducing the emissions of CO, by 20% in 2005 and suggests that it will be
necessary to reduce COz-emissions further after 2005. One of the most controversial points in the new en-
ergy plan is that it presents two “scenarios” for the future development of the Danish energy system.

One of these “scenarios”, denoted the “planned development”, presents the idea that, before 2030 coal
should be phased out as a fuel and the emissions of CO, should be halved compared to 1990. The planned
development is an example of how the recent Danish government would like the Danish.energy sector to
develop if other highly industrialised countries are ready to commit themselves to the same kind of develop-
ment.®

The other “scenario”, denoted the “reference development”, presents what will happen in the energy sector if
the existing Danish energy policy is carried out without further regulations of the energy sector. The resuit of
the reference development is that the final end use of energy will grow by 22% between 1994 and 2030. The
CO; reduction goa! from “Energy 2000” in 2005 is not accomplished as the COz-emissions are only reduced
by 12% in 2005. Hereafter the CO, emissions are expected to rise further by 5% until 2030.°

Since the energy plan “Energy 21" came out the present Danish government has made a decision to stop
further expansion with new power plants that use coal as a main or minor fuel'®. However a large fraction of
the political opposition in the Danish Parliament are ready to reject the decision if they gain the majority after
the next election."’

The Danish law on electricity supply.

The Danish law on electricity supply secures that the electricity supply is carried out in a way so that it fulfils a
series of environmental and socio-economic interests as defined by the government in the above mentioned
energy plans. The most important matters in the law on electricity supply that are relevant for this report are
that:

¢ ltis the Minister for Environment and Energy who has the authority to give the utilities permission to build
new production plants. Furthermore he is given the opportunity to decide which kind of fuel and which kind
of production plants the utilities can get the permission to use. Therefore he is also authorised to reject
applications from the utilities to build power plants if these are somehow conflicting with the overall Danish
energy policy stated in the government'’s energy plans, for example by using technologies that are not ef-
ficient or which use fuels with great environmental hazards.

¢ The law secures that the utilities’ electricity prices can only cover expenses for fuel, wages, other operat-
ing expenses, administration and accumulation of capital for investments in new production facilities. In
this way the Danish electricity sector is run as non profit firms, which secure very low electricity production
prices. The law obliges the electric utilities to produce as economically as possible within the framework
defined by the government's energy policy.'?

The Danish law on electricity supply has been the government’s main instrument to steer the electricity sector
since it was first defined in 1976. The law on electricity supply has secured the government a sovereign con-
trol with the sector’s environmental and socio economical performance.

8 Damsh Ministry for Environment and Energy, 1996 (a), p. 7
® Danish Ministry for Environment and Energy, 1996 (a), p. 9 64.
! Press release from the Danish Energy Agency”, 11.02.1997.

Holdum 13.08.1997 and Langkilde, 20.03.1997.
Government notice, 01.07.1996.
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Regulation of emissions from the Danish electricity and heat sectors.

Environmental regulation of the electric utilities in Denmark has been strengthened through the 1980'ties and
1990'ties with the energy plans‘described above and the resulting initiatives, e.g. legislation. The electric utili-
ties’ main contribution to environmental problems is considered to be stack emissions that contribute to re-
gional and global environmental effects such as acidification and global warming. Therefore the main focus of
environmental regulation of the electric utilities is on reducing stack emissions of SO,, NO, and CO,.

Emissions of SO,.

In 1985 Denmark signed the first sulphur protocol in Helsinki. The aim of this protocol was to secure that the
emissions of sulphur to the air were reduced by at least 30% compared to the 1980 level™. Recently Den-
mark has signed a new sulphur protocol that obliges Denmark to reduce the emissions of SO, by 80% during
the period 1980 to 2000™.

The electric utilities’ contribution to reaching the overall national goal of SO.-reductions has been ensured by
committing the utilities to reduce the emissions below certain quotas. The Danish Energy Agency decides
upon national quotas and the utilities’ main organisations ELKRAFT and ELSAM decides how to share the
effort to reach the overall goal. ELKRAFT's'® quota for 2005 is 19.000 tonnes, corresponding a reduction of
40% compared to 1997.

The utilities can reduce SO,-emissions per energy unit delivered to the consumers by using filters for the
stack air, by improving the efficiency of the energy production, transmission and distribution system and by
using “cleaner” fuels, for example by substituting normal coal by coal with low sulphur content or by natural
gas. The filter technique can reduce the SOz-content in the stack air by 85%.'®

Emissions of NO,. ' 4

In 1988 a protocol was signed in Sofia that obliges the contracting countries to freeze the emissions of NO, at
the 1987 level in 1994. Denmark has, together with 11 other countries signed a declaration in connection to -*
the NO,-protocol that obliges the countries to reduce the emissions of NO, by 30%, compared to a year be-
tween 1980 and 1986 chosen by the member states themselves, as fast as possible and before 1998 at the
latest'’. In the latest Danish energy plan it is stated that the emissions of NO, should be reduced by 30% in
the period from 1986 to 19982, Ongoing negotiations within the European Community on a tightening of the
quotas points at the need to reduce the emissions by 37% compared to 1997. However this quota has not yet
been finally settled."®

The electric utilities’ contribution to the national NO,-reduction goal is decided by quotas set by the Danish
Energy Agency and the utilities can reduce the emissions of NO, per energy unit by using filters for the stack

.air, substituting old burners with low-NO, burners and by improving the energy efficiency of the total energy
production, transmission and distribution system. ELKRAFT's NOy quota corresponds to a reduction of the
emissions of more than 50% before 2005 compared to 1997.%°

'3 Government notice, 15.12.1987.

'4 Danish Ministry for Environment and Energy, 1996 (a), p.20.

'3 £ KRAFT is the co-operation for the utilities in eastern Denmark.
'S ELKRAFT, 1994 (a), p. 34-35.

7 ELKRAFT, 1994 (a), p. 19.

'8 Danish Ministry for Environment and Energy, 1996 (a), p.20.

'9 ELKRAFT, 1998, p.31.

20 E| KRAFT, 1998, p. 50.
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Emissions of CO,.

Denmark has signed the United Nations’ Climate Convention, which means that the Danish government aim
at reducing the emissions of greenhouse gasses to the atmosphere in the future. As mentioned earlier, this
obligation is the keystone in the Danish government’s latest energy plan, “Energy 21" Inthis energy plan
the Danish government has incorporated the goal of achieving a 20% reduction in the emissions of carbon
dioxide related to energy use before 2005 compared to 1988. Furthermore it is mentioned in the plan that
much greater reductions in the emissions of carbon dioxide will be needed in the future to avoid the possible
danger of the enhanced greenhouse effect, (global warming). Beyond 2005 the government has not yet set-
tled on any specific goal for the necessary reduction in emissions of carbon dioxide, but it is mentioned in the
plan that a 50% reduction compared to the 1990 level might be needed before 2030.

Before the international conference on climate change in Kyoto in December 1997 the Danish government
has agreed upon a common EU strategy to reduce the emissions of greenhouse gasses. At the Kyoto meet-
ing the European Union’s environmental ministers decided to propose a 15% cut in emissions by industrial-
ised countries in 2010 compared to 1990. In this forum Denmark together with Germany and Austria ac-
cepted to cut emissions by 25% before 2010 as compared to 1990 2 The result of the Kyoto meeting was
that the EU countries have to reduce emissions by at least 8% before 2012. The reduction goal has been set
for six greenhouse gasses altogether. The concrete distribution of reductions of each type of gas and the
overall distribution among the EU countries has not yet been settled.?

The Danish government'’s reduction goals for the energy sector as a whole has not been implemented in the
government’s latest plan for reduction of CO, emissions from the transportation sector, “The Government’s
action plan for reducing the emissions of CO, from the Danish transport sector®*, released in 1996. The
goals for the transportation sector are thus less progressive than the goals for the other energy consuming
sectors. The government aims at this sector to stabilise carbon dioxide emissions at the 1988-level in 2005
and further achieve a reduction of 25% before 2030 compared to the emission level in 1990. Therefore the
other energy consuming sectors, especially the electricity supply sector, will have to contribute more to the
reduction of carbon dioxide if the overall goal for the energy sector is to be reached®. Furthermore it should
be mentioned that the emissions of CO, from the transport sector have increased by 16% as compared to
1988%. The government's reduction plan for the emissions of CO, has become one of the major obligations
for the Danish electric utilities.

Recently the Ministry for Environment and Energy has sent a report to the Parliament’s Committee on Energy
issues describing Danish energy policy and future efforts. One main conclusion is that the fact that the emis-
sions of CO, have only been reduced by 4% compared to 1988 calls for new incentives if the overall reduc-
tion goal for 2005 is to be reached. One new incentive mentioned is that it might be necessary to establish
CO:; quotas for the utilities in Denmark. This would be a new way of regulating the utilities?’. The Danish CO;
reduction goal has previously been set out for the correlated emissions, i.e. the emissions generated by pro-
duction of electricity for exports have been excluded. Whether the reduction goal will be changed to include
also emissions from exports is not yet settled, but the Ministry’s intention to put out quotas for the utilities
points in that direction. The consequence of putting out quotas on the utilities emissions CO, might very well
restrict the utilities from producing huge amounts of electricity for exports based on fossil fuels as it has been
the case in the last years.

2! panish Ministry for Environment and Energy, 1996 (a).
2 Auken, 15.12. 1997.
= Telephone interview with Jesper Gundermann from the Danish Energy Agency, 17.02.1998.
24 k .

Danish Ministry for Transport, 1996.
2 panish Ministry for Environment and Energy, 1996 (b} and Danish Parliament, 1996.
% Danish Ministry for Environment and Energy, 02.04.1998.
%7 Danish Ministry for Environment and Energy, 02.04.1998.
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Danish energy planning - utilities and the environment.

Integrated Resource Management.

The electric utilities in Denmark are obliged to fulfil the environmental goals in the government’s energy plans
by optimising the total energy system from fuel use over more efficient production, transmission and distribu-
tion to final end use at the consumer. The utilities’ obligation to make efforts on the consumer side is fairly
new, as it was integrated into the Danish law on electricity supply in 1994%.

Thereby the electric utilities’ environmental obligations are no longer concentrated solely on optimisation of
production, transmission and distribution but also on the final end use. This is actually a controversial task, as
energy producers traditionally aim at selling as much energy as possible. This new obligation is important for
this case study because the utilities are supposed to quantify the environmental benefits for a number of al-
ternatives, also on the consumer side, before choosing which technology that will be the most suitable to
invest in for the future.

Figure 1

Integrated Resource Management
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The biomass agreement.

In 1993 the Danish government (consisting of the following parties: The Social Democrats, the Social- .
Liberals, the Centre Democrats and the Christians) made a broad political agreement with the Conservative -
Party, the Liberals and the Socialists. It was decided to demand that the electric utilities should use at least .
1,2 million tonnes of straw and 0,2 million tonnes of wood chips on a yearly basis in 2000 at the latest. The
agreement was made to promote substantial use of biomass for energy purposes in Denmark. The underly-
ing arguments for the agreement were many, but one major consequence of interest for this case study is
that the biomass agreement forces the electric utilities to use quite substantial amounts of biomass for energy
production in the future. Biomass as fuel for energy production is considered as being less CO,-emitting than
coal, oil and gas, due to the initial assimilation of CO, by plants. Thereby the biomass agreement is consid-
ered to be a major tool to reduce the CO,-emissions from electricity production in Denmark.® In the “Energy
21” plan it is estimated that approximately 10% of the total fuel use for power and heat production will be
biomass in year 2000. Besides this the use of bio-gas and refuse gas will contribute further®. The goals put
out for the utilisation of biomass can not be reached for year 2000 because the implementation of biomass
fired CHP plants has been slower than expected. However the Danish Government stili confirm that the goal
is to be reached.”

Subsidies for decentralised CHP plants, wind turbines and other renewables.

A Danish law has secured an environmental externality related tax rebate of 0,1 (DKr) per kWh electricity
produced by decentralised natural gas powered CHP plants or by production technologies based on renew-

b

28 | aw on amendment of the Law on electricity supply (integrated resource management), 09.02.1994.
2 panish Parliament, 14.06.1993.

% panish Ministry for Environment and Energy, 1996 (a), p-38.

%1 Danish Ministry for Environment and Energy, 02.04.1998.
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Chapter 4

able energies or biomass, and additionally 0,17 (DKr) to electricity produced by renewable fuels or biomass®.
However, the tax rebate for decentralised natural gas powered CHP plants has recently been reduced to 0,07
(Dkr)33 and there is an ongoing discussion whether the rebate for electricity generated by land based wind
turbines also ought to be reduced™.

This law has caused a fast expansion in the number of small scale decentralised natural gas powered plants
and wind turbines implemented in Denmark in the last few years. This development has had an impact on the
Danish utilities for a number of reasons. Probably the most important impact has been that small scale natu-
ral gas fired CHP plants are now economically viable and therefore many private consumers have seen the
technology as a good investment. Thereby some of the electric utilities’ market potential seems threatened,
as they are “forced” by law to buy the electricity production from the decentralised plants that are not all
owned by the utilities®. The reason why the utilities have to buy electricity from decentralised power plants
owned by other parties is that the utilities own and operate the Danish transmission grid. However in east
Denmark the utilities own most of the decentralised plants while in west Denmark the decentralised plants
are mainly municipality owned. The utilities in Denmark have chosen different attitudes towards the develop-
ment of decentralised plants. The utilities in east Denmark have integrated the decentralised development in
their own strategy while the utilities in west Denmark has concentrated solely on building central units.

The wind turbine scheme.

The Danish Parliament has asked the Government to aim at 1% annual increase in the share of renewables,
in order to reach 35% of total supplies by 2030%. According to the newest Danish energy plan electricity gen-
erated by wind turbines is planned to be a major contributor to this development.

With more than 1000 MW wind turbine capacity installed onshore Denmark already covers more than five per
cent of its electricity consumption from wind energy. A law from 1996 obliges the utilities to install additionally
200MW wind turbine capacity before 1999*. Current plans envisage 1,500 MW onshore by the year 2005,
covering ten per cent of Denmark’s electricity consumptionas. Furthermore there is a large potential to install
wind turbines off shore in Denmark and the first two off shore wind turbine parks have already been installed.
The Danish electric utilities together with the Danish Energy Agency have recently published a plan that en-
visages additional 4000 MW that can be installed offshore before 2030. According to the Danish Minister for
Environment and Energy, Svend Auken, production from these offshore turbines can cover half of Denmark’s
electricity consumption in 2030%. In 1998 the utilities have been obliged to install five new off shore wind
turbine parks totalling 750 MW before 2008%.

%2 | aw on subsidies for electricity production, 27.12.1994 and Law on amendment of the Law on electricity supply
Sgayment for electricity produced on decentralised CHP plants etc.), 20.12.1995.
Stiesdal.
Damsh Council on Energy and Environment, 1998.
® Law on amendment of the Law on electricity supply (Payment for electricity produced on decentralised CHP plants
etc) 20.12.1995.
® Auken, 17.06.1997.
87 ELKRAFT 1998, p. 9 and Danish Ministry for Environment and Energy, 02.04.1998.
Krohn 1997.
© %9 Auken, 17.07.1997.
Danish Parliament, 13.02.1998.
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Structure of Danish power and heat supply.

Chapter 5 - Structure of Danish power and heat supply.

The Danish power system is divided into two systems serving west and east Denmark, which have not yet
been connected directly*'. In this report we only describe the east part of the energy system as our case
study is dealing with an application submitted by the electric utility SK Power to build a major CHP plant in this
area.

Structure of power and heat supply in East Denmark.

ELKRAFT is an umbrella organisation for all the power producers on Zealand.”? The producers’ collaboration

in ELKRAFT is mainly concentrating on the following tasks:

e Planning of future co-owned production plants.

» Optimisation of the daily energy production on Zealand so that the production is always carried out on the
most efficient and economic plants.

e Co-operation with utilities in other countries with respect to imports and exports of electricity.

e Co-ordinated purchases of fuel to obtain the best price.

« Planning and management of the overall electrical transmission system.*®

In 1992 a major restructuring of the organisational basis of the electric utilities in the ELKRAFT area was
carried out. The entire electricity production was gathered in two major companies namely SK Power and KB
Energy which owns 80% and 20% of ELKRAFT, respectively. KB Energy is owned by the city of Copenha-
gen* while SK Power, which is a joint stock company is owned by several distributors, namely NESA (59%),
SEAS (25%), NVE (13%) and the Municipality of Frederiksberg (3%)*°. NESA, which is the major stock
holder is owned by the Municipality of Gentofte (56 7%), the County of Copenhagen (22%), the Swedish en-
ergy company Vattenfall®® (10,5%) the County of Frederiksborg (2,5%), the County of Roskilde (0,2%) and
other small stock holders.*’ In this way most of the energy production system in the ELKRAFT area is owned
by local Municipalities and Counties and only a rather small fraction by a Swedish energy company.
Figure 2

Organisationaltramework for the electric utilities in eastern Denmark,the ELKRAFT area.
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Sources: ELKRAFT, 1995 (b) and SK Power, 1994.

4! Sea cables from western Denmark to Norway and Sweden, land based connection from western Denmark to Ger-
many and sea cables from eastern Denmark to Sweden and Germany indirectly connect the two parts of the electricity
groduction system.

The power producer on Bornholm, which is an island in the Baltic Sea, is also part of ELKRAFT. However, in this
report we concentrate on Sealand.

3'Danish Energy Agency, 1991.
4 ELKRAFT, 1995 (b).
s + Clausen, 02.11.1996.

% Henriksen, 03.09.1996.
47 Henriksen, 17.05.1996.
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Chapter 5

The distribution of electricity on Zealand is managed by 23 consumer-owned companies, which are either
owned by municipalities or by private consumers. Two of these distribution companies are also producers,
i.e. vertically combined organisations. These are KB Energy and SEAS*. The district heating companies on
Zealand are similarly organised as they are all owned by the consumers or municipalities“g.

Production and transmission of CHP.

There is a long tradition of using district heat systems to deliver heat for buildings in the city of Copenhagen,
where the first CHP plant was established already in 1908, The main reason is that the co-production of
power and heat makes it possible to use the associated output from the production of electricity, namely heat,
for space heatingin houses. This raises the fuel efficiency of the energy production and allows cheaper pro-
duction than would be achieved in an energy system based on pure power or heat plants. The establishment
of the district heating transmission and distribution system and the connected heat- and CHP plants has been
rapidly expanding. The production of CHP has tripled since the 1970'ties as a result of the construction of two
major CHP plants (Amager 3 and Avedgre 1), and the establishment of a new transmission system and an
expansion of the distribution system as a result of many new district heating consumers in the greater Co-
penhagen area.”’ This development is expected to continue as more consumers shift from other sources of
space heating to district heating.

The production system.
Figure 3: Map with major power plants on Zealand.

Denmark

The heat production in the greater Copenhagen area is supplied by 9 base-load installations consisting of a
mix of waste incineration plants, other waste treatment plants with energy production and CHP plants, and
furthermore approximately 45 peak-load stations and some industries with surplus heat production. SK Power
owns one of the four major CHP plants in the area, the Avedgre 1 plant, while KB Energy owns the other
three major CHP plants, Amager Power Plant, H.C.Qrsted Power Plant and Svanemgllen Power Plant. While

“8 Danish Energy Agency, 1991, p. 30-32.
“9 Danish Energy Agency, 1991, p. 33-34.
%0 KB Energy, 1992, p. 68.
' ELKRAFT, 1993 (a), p.9.
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Structure of Danish power and heat supply.

KB Energy only owns plants in the greater Copenhagen area, SK Power owns all the major plants on the rest
of Zealand and most of the minor plants too. Qutside the Copenhagen area SK Power owns the power plants
in Asnaes (the biggest plant in Denmark), Kyndby, Stigsnzes and Masnedg.

Most of SK Power’s production plants on Zealand are very old producing at a relatively low electric efficiency
and are not equipped with modern environmental technologies. Furthermore only a minor share of the heat
production at these plants is actually used for district heating. Therefore the environmental performance of
these plants is relatively low compared to modern CHP plants. SK Power wants to build an additional new
major CHP plant besides the existing plant in Avedare in the greater Copenhagen area where the surplus
heat is needed. This new plant can substitute some of the older plants on Zealand leading to lower emissions
from the total energy system. '

Fuel ﬁse and efficiency of plants in the Copenhagen area.

The fuel uses for CHP production consist of coal, natural gas and oil, with coal as the main contributor. The
plants in Amager and Avedere normally use coal as a fuel with oil as reserve fuel while Svanemglien Power
Plant and H.C. @rsted Power Plant have been retrofitted to use natural gas, again with oil as a reserve fuel.”

The thermal efficiency of the energy system in Copenhagen has been improved drastically as new technolo-
gies have emerged and as the CHP production has expanded its share of the total heat production. Between
1960 and the early 1990'ties, the overall efficiency of the production system was improved from 47% to 75%
on a yearly basis. Today the two most efficient CHP plants in the Copenhagen area are producing at a ther-
mal efficiency of 93% electricity and heat and 7% loss at moments with maximum heat needs.*® The overall
efficiency of the energy system in the greater Copenhagen area is much higher than in the rest of the ELK-
RAFT area. This is mainly a result of the high penetration of CHP in the Copenhagen area compared to the
other parts of Zealand and due to the use of plants with higher electric efficiencies.

The transmission and distribution system. _
Figure 4: The transmission system in the greater Copenhagen Area.

Hovedstadsomradets kraftvarmenet

Source: County of Copenhagen, January 1996 (‘a).

52 KB Energy, 1995, p. 15.
kB Energy, 1992, p. 133.
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Chapter 5

In the greater Copenhagen area there are two companies which are responsible for the construction activities
and overall operation of the heat transmission system. One part of the transmission system is operated by
CTR, the Metropolitan Copenhagen Heat Transmission Company, supplying five municipalities in central
Copenhagen. The other part of the transmission system is operated by VEKS Heat Transmission Company
supplying 10 municipalities in the west part of the greater Copenhagen area. The two transmission systems
operated by CTR and VEKS are interconnected. CTR's and VEKS' transmission systems consist of more
than 150 kilometres of district heating lines.>*

The transmission companies CTR and VEKS buy heat from the production companies connected to the
transmission system. This heat is supplemented by heat from the transmission companies’ own peak-load
and standby plants if necessary. Today approximately 90% of the heat comes from CHP plants while 10%
comes from heat-only peak plants®. CTR and VEKS sell the heat at purchasing points (heat exchanger sta-
tions) to associated local distribution companies and other customers.® These local distribution companies
and other customers are responsible for the transportation of heat from the purchasing points to the individual
heat consumers. The distribution companies are managing a pipeline system, which is considered to be one
of the biggest district heating systems in the world. ¥’

Figure 5
Organisationalframework for the district heating system in Copenhagen.
Combined . R.efuse_ Industries w ith Heat-only
heat- and incineration .
. surplus heat boiler plants
power stations plants

Heat-only

Transm ission system .
boiler plants

I I l 1
M unicipal M unicipal Private Private
D istrict D istrict D istrict D istrict
Heating U tility Heating U tility Heating U tility Heating U tility

SCLOS oo 0bod Sbod

Private and public consumers

Source: Danish Energy Agency, 1993, p. 47.

The district heating system in central Copenhagen consists of two different types, the oldest one is steam
based and the newer one is based on water with initial transmission temperatures of 70 - 90 degrees Celsius.
The oldest steam based system has not been expanded since 1984 as it has been decided to convert the
whole system to a low temperature based system over a period of 10-15 years probably starting up after year
2000. In 1993 the old steam based part of the system covered 40% of the delivered heat in central Copenha-
gen. The main part of the steam for the old net comes from the two oldest CHP plants in Copenhagen, while
the low temperature heat mainly comes from two newer plants.*®

The demand for low temperature heat in the greater Copenhagen area is expected to grow in the future. The
actual growth in demand is uncertain and will depend on the following parameters:

¢ The growth in the number of new customers.

+ The speed of the conversion of the old steam based distribution system to low temperature heat.

 Danish Energy Agency, 1993, p. 26.
%S ELKRAFT, 1994 (a), p. 27.
% Danish Energy Agency, 1993, p. 26.
7 KB Energy, 1995.
%8 ELKRAFT, 1994 (a), p. 49.
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Structure of Danish power and heat supply.

¢ The specific heat needs of the buildings in Copenhagen.

Different expectations to these parameters have been subject to disagreements between the authorities, the
green organisations and the electric utilities and the heat companies when discussing the need for the plant's
heat production.
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Chapter 6

Chapter 6 - SK Power’s applications.

The first application. 7

In September 1994 SK Power applied for the authorities’ authorisation to build a new CHP plant, Avedare 2,
at the Avedore site in the greater Copenhagen area that was envisaged to start production in year 2000. SK
Power’s plan to build Avedgre 2 is closely connected to an agreement made between SK Power and the
Swedish energy company Vattenfall A/B about future co-owned plants. The proposed plant and the agree-
ment with Vattenfall were therefore presented as a “package” in the application to the authorities.*®

SK Power’s arguments for the need for an agreement with Vattenfall.

The main contents of the agreement between SK Power and Vattenfall is that Vattenfall buys an owner share
of 40% in Avedgre 2’s electric capacity while SK Power buys an owner share of 800 giga watt hours per year
of the hydro power production from Vattenfall’'s hydro power plants situated at Indalselven in Sweden, by
buying 25% of the stocks in the power company Indalskraft A/B. Furthermore Vattenfall gets access to use
200 mega watt capacity on ELKRAFT’s KONTEK-sea-cable connection between Zealand and Germany.®

SK Power mentions the following arguments for the expediency of the agreement with Vattenfall:

o ELKRAFT gets access to environmentally sound hydro power from Sweden that, according to SK Power,
can substitute production on peak-load plants on Zealand. This will secure, that production on the most
inefficient plants in the ELKRAFT area can be avoided in a number of situations, leading to a cleaner,
cheaper and more efficient production.

o Furthermore, SK Power finds that the company’s possibilities to realise co-operation with foreign compa-
nies on subjects such as cable connections to other countries, research and development in new tech-
nologies and participation in commercial projects in third countries will be strengthened.

e Finally, SK Power states that the Vattenfall agreement will impose a strategic strengthening of ELKRAFT's
position on a future open and liberalised market for electricity in EU.

SK Power’s arguments for the need for Avedore 2.

On the grounds of an analysis of the energy system on Zealand the proposer recommended to build the

Avedgre 2 plant to fulfil the following goals®':

o To meet the government’s CO, emission reduction goal.

¢ To meet the government’s SO and NO, emission quotas in the ELKRAFT area.

+ To modernise the production capacity in the ELKRAFT area.

o To get a higher share of co-produced heat and power in the ELKRAFT area.

¢ To fulfil the agreement made with the Danish government on the use of biomass.

¢ To be able to cover the growing need for heating in the Copenhagen area with CHP production.

o To improve ELKRAFT’s competitiveness and strengthen international relations.

¢ To export the multi-fuel concept to other countries by having a highly efficient reference plant in Denmark
that can demonstrate the viability of the technology.

SK Power is convinced, that all these goals will be furthered with the installation of Avedere 2 and the agree-
ment with Vattenfall mentioned above.

In 1994 when SK Power applied for the authorities authorisation they feared, that if the authorities were not
ready to approve the construction of Avedere 2 so that it could start producing in 1999, these goals would not

59 K Power, 22.09.1994.
% SK Power, 22.09.1994.
8 ELKRAFT, 1994 (a) and SK Power, 22.09.1994.
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SK Power's applications.

be fulfilled, and furthermore they were in doubt regardly whether the agreement with Vattenfall could be
maintained if Avedare 2 was not in production at that time. It is also in this perspective that the linking of the
Avedgre 2 plant and the Vattenfall agreement should be seen.

The first application was rejected.

The first application from SK Power was turned down by the Danish Energy Agency on behalf of the Minister
for Environment and Energy, currently being the Social Democrat Svend Auken. The main criterion for the
Danish Energy Agency’s rejection of the project was that the proposed plant could not give the environmental
benefits needed.® The rejection is described in more detail in Chapter 14.

The second application.

On 11 March 1997 SK Power sent a new application to the Danish Energy Agency asking for a new treatment
according to the law on electricity supply. The new application presents a project that is not much different
from the first proposal, especially considering the choice of technology for the plant. The decisive difference
from the first proposal is the fuel type mix. '

The revised application mainly differs from the first application on the following points:

* A new long-term strategy for gas use in the Copenhagen area: The Avedare 2 plant is now proposed to be
mainly natural gas fired as a consequence of the Danish Energy Agency’s rejection of Avedere 2 as a
mainly coal fired plant and as a reaction to the Government's decision from February 1997 to stop building
coal fired plants. The plant is proposed to be built without coal facilities. Furthermore the proposer intends
to use more gas in the region as a whole.

¢ A new strategy for phasing out old production plants: The old inefficient plants, Stigsnaes 1 and Asnzes 2, .
which are not equipped with filters for NO, and SO, will be phased out when the production starts up at
Avedore 2.

e A new estimate is made for the future heat needs in the greater Copenhagen area: The heatuse has
grown in the last two years avgd is expected to grow more in the future. Therefore ELKRAFT estimate that
Avedore 2 will be necessary in year 2000.

o A new strategy for the long term investment needs in the ELKRAFT area: Many of the power plants in the
ELKRAFT area were built at the end of the 1960’ties and in the early 1970'ties. These plants are not up-
dated with environmental technologies like filters etc. As the main part of these old plants is to be phased
out within a rather short time frame it is not economical to retrofit them with new environmental technolo-
gies. Therefore ELKRAFT has made a plan of phasing out 1000 MW capacity just after year 2000 and
additionally 1000 MW in the period before 2010. In this perspective SK Power finds it urgent to start the
transition soon by building Avedere 2.5

The approval of the second application.

The second application was approved by the Danish Energy Agency mainly due to the plant’s improved envi-
ronmental performance due to the use of natural gas in stead of coal as a main fuel.®

€2 panish Ministry for Environment and Energy, 28.06.1996.
83 SK Power, 11.03.1997.
% Danish Energy Agency, 31.03.1997.
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data summary for avedgre 2 and alternatives.

Chapter 7 - Data summary for Avedegre 2 and alternatives.

Figure 6: Visual presentation of the Avedare 1 and Avedgre 2 plants.

Source: ELKRAFT, 1997 (a)

The picture illustrates a visual representation of the Avedare 2 plant besides (behind) the existing Avedare 1
plant. As can be seen the new plant will be taller than the old one due to the use of a taller boiler. The plant
site is situated on the shore of the bay. The smaller buildings closest to the bay contain the installations for
stack air cleaning. The stacks at the top of the roofs of the two tall buildings are for the flue gas from the gas
turbine. Situated on the right are two storage tanks for hot water. These are used to store water for district
heating at times when the demand is low.

Technical description of the approved Avedgre 2 plant.

The concept for the Avedare 2 plant is a so called multi-fuel technology for production of CHP. The concept
is an innovative technology and will be the first of its kind as well as one of the world’s most advanced CHP
plants. The multi-fuel technology makes it possible to use a range of different fuels at the same time or sepa-
rately and to shift between these. Originally it was the proposer’s intention that the plant should be able to use
coal, fuel oil, natural gas and biomass. However, as the Danish Energy Agency rejected the plans to use coal
the plant is not to be equipped with coal burners, but these can be installed later on if that becomes politically
acceptable. The plant combines high energy efficiency with use of electrostatic precipitator, desulphurisation
and deNO, installations removing ash, SO, and NO,. Thereby the plant will have lower emissions to the air
per unit of energy produced than the older plants in the ELKRAFT area.'

65 ' ELKRAFT, 1995 (c) and SK Power, 1997 (a).
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Figure 7: lllustration of the multi-fuel concept.
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The main component of the plant is a 325/390% MWe ultra super critical (USC) steam boiler that can be fired
by both oil and natural gas. Furthermore there is a 120-150 MWe gas turbine and a 44 MWe biomass boiler;
connected to the plant. The USC boiler produces steam that is fed to a steam turbine producing electricity.
After having passed the steam turbine the steam is fed to a heat exchanger where the water for district heat-
ing is heated by the steam. After having passed the heat exchanger the water is used for feeding the USC
boiler again and the cycle is closed. The gas turbine drives a generator that produces electricity. The residual
stack gas is used for heating the feeding water for the USC boiler before leaving the plant through the chim-
ney. The biomass boiler produces steam that is fed to the USC steam turbine. The three components to-
gether have a higher efficiency than three separate plants would have as they create a synergetic effect: The
use of the stack gas from the gas turbine for heating the feeding water for the USC boiler raises the efficiency
of the gas turbine. The use of the steam from the biomass boiler in the big steam turbine for the USC boiler
gives a higher output of the steam from the biomass boiler than a smaller steam turbine would have given at
a separate biomass plant®’. Generally the Avedare 2 plant is a highly efficient plant.®

The approximate electric efficiencies of the USC boiler and the biomass boiler will be 48,3% and 45% re-
spectively, while the electric efficiency of the gas turbine will be at least 58%. The total electric efficiency of
the plant will be approximately 50% with current technology.®® SK Power and ELKRAFT expect that the elec-
tric efficiency of gas turbines can be raised to 60% in the next generation of turbines. The use of such a new
and more advanced gas turbine technology will thereby raise the efficiency of the multi-fuel concept further.”

Environmental data for the approved Avedore 2 plant.
The plant’s main environmental impacts stems from emissions to the air. Other types of environmental prob-
lems such as emissions of waste and heating water to the bay, emissions from heavy truck traffic and de-

86 390 MW net in condensing mode and 325 MW net in back-pressure mode.

57 According to SK Power around 70% higher output per amount of straw than the best existing plant in Denmark.
8 ELKRAFT, 1995 (c) and SK Power, 1997 (a).

9 ELKRAFT, 1995 (c).

" ELKRAFT, 1996 (a).
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positing of solid waste as for example ashes have been assessed by the proposer and the County in the EIS-
report. Here we have chosen to focus on emissions to the air.

Emissions to the air.

The emissions to the air from the Avedare 2 plant will depend' on several assumptions such as fuel type mix,
fuel quality and effectiveness of stack gas cleaning.

On a yearly basis the proposer intend to use approximately 600 million cubic metres natural gas, 150.000
tonnes biomass and additionally some fuel oil as reserve fuel in the plant. This corresponds to a fuel type mix
of approximately 85% natural gas, 10% biomass and 5% fuel 0il.”" 15% of the total fuel use is expected to be
used in the gas turbine while 75% is expected to be used in the USC boiler. The maximum gas use possible
would be 720 million cubic metres totally, if not using oil at all’.

The mainly gas fired Avedare 2 plant’s environmental performance is generally better than the originally pro-
posed coal fired alternative. However the alternative with maximum gas use (90% gas and 10% biomass)
would have been even better seen from an environmental point of view.” Implementation of the mainly gas
fired Avedare 2 plant will reduce the emissions of SO,, NO,and CO; from ELKRAFT's total energy system by
substituting production on some of the older less energy efficient plants on Zealand which are not equipped
with filters. According to SK Power's calculations the total emissions of SO,, NO, and CO; will be reduced by
30%, 20% and almost 10% respectively. 7 Table 1 gives an example of the emissions per kilowatt-hour of
energy produced from the Avedgre 2 plant as compared to one of the oldest coal fired plants which is not
situated in an area where the heat can be used for district heating and which is not equipped with installations
for desulphurisation or removal of NO,.

Table 1: Emissions per KWh energy produced by Avedere 2 plant compared to an old plant.

Emission Old coal plant without heat use or desulphurisation or deNQy installations Avedpre 2
g SO2/ kWh 6.7 0,0-01

g NOx/ kWh 2,2 0,5-0,6
g COz2/ kWh 840 390-400

Source: SK Power, “Avedgre 27, p. 10, 1997 (a).

The Avedgre 2 plant’s two boilers and the gas turbine can be fuelled by different fuels. As can be seen in the
table below all emissions are lowest when using gas compared to other fuels. The stack gas is not expected
to be cleaned for SO, when using gas as fuel.

Table 2: Atmospheric emissions (after cleaning of stack gas) per unit energy input.

Emission Natural gas fired USC plant. | oil-fired USC plant. Gas turbine. | Straw Boiler. Coal fired USC plant
SOz (mg/MJ) o <100 0 50 - 115 80 -142

NOx (mg/MJ) <62 <62 43-110 135 40 - 71
Dust**(mg/Nm"®) ~0 <50 ~0 50 20-50

CO2 (g/MJ) 57 78 57 CO:2 neutral 95

NH3 (mg/MJ) 0 0.5-1,3 0 0 0,5-1,3

*Based on oil with sulphur content below 4%. **Dust in dry stack gas with 6% Oz for coal and 3% Oz for gas and oil.
Source: SK Power, "Avedare 2, p. 14, 1997 (a) and County of Copenhagen, Environmental approval”, 18.03.1998.

Furthermore there will be fewer ashes per amount of energy produced on Avedare 2 than from less efficient
coal fired plants. However due to the stack filters for SO, and NOy there are some waste products from the
Avedgre 2 plant that are not produced at older plants where the substances are emitted to the air. The sul-

"1 SK Power, 1997 (a).
2 5K Power, 16.04.1997.
3 SK Power, 16.04.1997.
7 SK Power, 1997 (a).
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phur and gypsum products are sold for industrial purposes while the ashes from coal are mainly used for land
filling and industrial purposes.

ELKRAFT has calculated the emissions of NO,, SOz, and CO; that is emitted per kilowatt-hour produced in
their part of the energy system on average. As seen in the table below the emissions per kilowatt-hour actu-
ally increased significantly in 1996 as compared to 1995. This development was due to intensive use of old
production plants for exports of electricity. If comparing the emissions per kilowatt-hour adjusted for exports
the emissions were reduced. Furthermore estimates for the fuel use and main waste products are given in
the table.

Table 3: Environmental declaration for an average kilowatt-hour produced in the ELKRAFT area.

1kWh = 3,6 MJ 1996 1995
Emissions

COz o/kWh 535 (476) 484 (511)

S0z g/kWh 1,82 (1,35) 1,75 (1,86)

NOx g/kWh 1,37 (1,14) 1,23 (1,29)

Fuel use

Coal g/kWh 161 151

Oil g/kWh 9 9

Natural gas g/kWh 0,02 0,02

Orimulsion g/kWh 42 29

Straw g/kWh 2,7 23

Waste products

Ashes g/kWh 20 21

Gypsum g/kWh 8 7 .
Data in parenthesis are corrected for imports and exports while the data outside the parenthesis’ represents the actual environmental
damage.

Source: ELKRAFT, “Energy and environment in east Denmark”, 1996 (b).

The first two columns in Table 4 show the expected yearly emissions of SO,, NO, and dust from the ap-
proved gas fired plant. The information’s in Table 2 and Table 4 indicate that eespecially the sulphur content:”
of the fuel is an important parameter for the emissions of SO.. The last two columns in Table 4 show the _’
expected yearly emissions from the originally proposed mainly coal fired plant. As can be seen the emissions
of SO; and dust are far lower for the mainly gas fired plant than for the mainly coal fired version. However the
emissions of NO, are not much lower due to the fact that the stack air is not cleaned when using gas as fuel.

Table 4: The expected yearly emissions of SO,, NO, and dust from the plant.

Emission Approved plant Approved plant Mainly coal fired plant | Mainly coal fired plant
Before cieaning, | After cleaning, Before cleaning, After cleaning,
(tonnes/year) (tonnes/year) (tonnes/year) (tonnes/year)
SO: 1500 - 5700 (1) 70-285 (1) (2) 13300-28300 1200-2300
NOx 5200 - 6000 1800 - 2100 (2) 7100 2400
.| Pust 72 44 (2) 50000-120000 225-400

(1) Depending of the oil's sulphur content (1-4%). Calculated on the basis of 1000 yearly production hours with oil as a fuel.

(2) Assumed 95% cleaning of SO2. For NOx max. 65 mg/MJ. Assumed at least 65% cleaning for oil firing. For dust the emissions will be
at least 50 mg/Nm*.

Sources: County of Copenhagen, 18.03.1998 and County of Copenhagen, January 1996 (a).

In Table 5 the emissions of heavy metals and chloride from Avedgre 2 before and after cleaning are shown.
The emissions are heavily dependent of the type of oil used. Depending on the origin of the fuel oil the emis-
sions will change. For most metals the cleaning is quite effective separating 70 to 80 per cent. For cadmium
and nickel only 60 and 65 per cent are separated.

27




Chapter 7

Table 5: Emissions of heavy metals and chioride from Avedgre 2 before and after cleaning.

Heavy metal Before cleaning Before cleaning After cleaning After cleaning
(kg/year) (Kg/year) (Kg/year) (Kg/year)
production hours with oil as fuel 1000 h/year 7000 h/year 1000 hiyear 7000 h/year
Arsenic ) 7.2 50 15 11
Cadmium 1.8 13 0,7 ) 4.9
Chromium 6,6 46 2 14
Mercury 0,6 4,2 0,2 1.4
Nickel 925 6475 400 ] 2797
Lead 9,0 63 24 17
Chiloride 3100 22000 200 1300

Note: Emissions from the biomass boiler are not included.
Source: County of Copenhagen, 18.03.1998

Reduction of CO, emissions.

The most important parameter considered has been the plant’s contribution to reduce emissions of CO, from
the energy system. Emissions of CO; contribute to the greenhouse effect. The emissions have no local or
regional consequences.

The plant’s contribution to reduce the emissions of CO, from the energy system has been estimated to ap-

proximately 1,5 to 1,6 million tonnes per year, corresponding a reduction of Denmark’s total emissions of 2,5

per cent. Thereby the plant can contribute significantly to reach the 20 per cent reduction that is to be realised

before 2005 as compared to 1988. The reduction of emissions stems from three factors”:

1. Use of 600 million m® gas substituting coal reduces emissions by 0,9 million tonnes.

2. Use of 150.000 tonnes of biomass substituting coal reduces emissions by 0,2 million tonnes.

3. Fuel use in the energy system is reduced by approximately 5 PJ due to the plant’s higher efficiency com-
pared to older plants and due to the increase of the CHP share in the Copenhagen area. This reduces
emissions by 0,4 to 0,5 million tonnes.

Modelling the concentrations of NO, and SO, and heavy metals in the air near by the plant.

Emissions of NO and SO, both contribute to regional and local effects. They are harmful for the health of the
population as they lead to creation of smog and annoy peoples respiratory passages. Furthermore they both
contribute to acid rain and NO, indirectly contribute to the greenhouse effect and destruction of the ozone
layer.

As mentioned in Chapter 4 the utilities’ total emissions are regulated by the Danish Energy Agency by quotas.
However the environmental damage on the local scale is regulated by putting out limit values for the plant's
contribution to the concentrations of NO, and SO; in the air near by the plant. The concentrations in the local
area are primarily reduced by installing cleaning equipment and by building tall stacks.

For the EIS-report the concentrations in the local area have been modelled. Results show that if both the
Avedore 1 and the Avedare 2 plant were coal fired the total concentrations in the local area from the two
plants would stay below the limit values for major industries. As can be seen in Appendix 1 and Appendix 2
model results are presented in a map covering the nearest 12 kilometres around the plant. For NO, the
maximum concentration falls in the northern part of the plant area, and is 91% of the limit value correspond-
ing 114 pg/m. The value for NO, is probably over-estimated as the calculations are based on the use of a
large gas turbine and higher emissions per amount of fuel than what is actually expected. The maximum SO,
concentration falls 1,5 kilometres north of the plant, and is 28% of the limit value corresponding 71 pg/m®.

After the mainly gas fired plant proposal was approved by the Energy Agency the proposer made some new
calculations for the immissions from the Avedere 1 and the Avedere 2 plant together.

7 Danish Energy Agency, 26.03.1997 (a).
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For the approved gas fired plant the emissions of SO, are lower than for the coal fired version. Therefore, as
seen in Table 6, the total maximum concentration from the Avedgre 1 and the Avedare 2 plants together are
35 pg/m3 corresponding 14 per cent of the limit value. Furthermore, as seen in Table 7, even in situations
where the Avedare 1 plant is fired with coal with a sulphur content of 2,5 per cent and the Avedeare 2 is fired
by oil with a sulphur content of 4 per cent’® the maximum concentration will be 59,5 pg/m® éorresponding 24

per cent of the limit value.

Table 6: Immission calculation for SO,: Avedgre 1 and natural gas fired Avedgre 2 inclusive biomass boiler.

Unit AVV1 | USC-boiler | Biomass boiler
Fuel Coal | Natural gas Straw
Sulphur content % 25 - 0,09
Effectiveness of desulphurisation % 93 -
Stack height m 150 150 150
SOz emission o/s 77,14 11,49
tmmission contribution ug/m® | 34,1 33
Total contribution pg/m* 36
Limit value pg/m’ 250

Source: County of Copenhagen, 18.03.1998.

Table 7: Immission calculation for SO, Avedare 1 and oil fired Avedgre 2 inclusive biomass boiler.

Unit AVV1 | USC-boiler |Biomass boiler

Fuel Coal Oil Straw
Sulphur content % 25 -4 0,09

|| Effectiveness of desulphurisation % 93 95 -
Stack height m 150 150 150
SO emission o/s 77,14 79,7 11,49
Immission contribution ug/m® | 34,1 28,6
Total contribution ug/m® 59,5
Limit value pg/m° 250

Source: County of Copenhagen, 18.03.1998.

For NO, the maximum concentration from the gas turbine wili be 114 pg/m3 corresponding 91 per cent of the
limit value. The calculations show that the emissions from the tall stack only to a very limited extent fall down
in the same area where the emissions from the gas turbine fall. This is due to the gas turbine’s lower stack
height. The County expects that gas turbines with essentially lower emissions of NO, than assumed in the
calcuiations will be used by the proposer. Thereby the immission contribution from the gas turbines are also
expected to be lowered considerably in the final concept. If the proposer does not use better turbines the
immission value is very close to the limit value.

Table 8: Immission calculation for NO,: Avedere 1 and Avedare 2 inclusive gas turbine and biomass boiler.

Unit AVV1 [ USC-boiler |Biomass boiler | Gas turbine

Fuel Coal Oil/gas Straw Gas
 Effectiveness of deNOx plant % 80 >65/0 0 0

Stack height m 150 150 150 95

NOx emission /s 29 52/50 13,5 35,3

Immission contribution ug/m® | 6,41 10,4/9,2 113,82

Total contribution ug/m° 113,82

Limit value ug/m° 125

Source: County of Copenhagen, 18.03.1998.

6 Oil with a sulphur content of 4 per cent is the maximum that the proposer is allowed to use.
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Table 9 shows that the two plants’ total contribution to the concentration of heavy metals in the air is well
below the limit values. The calculation is based on a situation where the Avedgre 1 plant is fired by coal and
the Avedare 2 plant is fired by oil, and the filters function adequately.

Table 9: Immission calculation for heavy metals: Avedare 1 and Avedare 2.

Heavy metal Total immission contribution Limit value ug/m°
ug/m®

Arsenic 0,0002 0.01
Cadmium 0,0001 0,01
Chromium 0,0004 1,00
Mercury 0,0002 0,4

Nickel - : : - 0,038 . - 0.1

Lead 0,0011 04

Note: Emissions from the biomass boiler are not included.
Source: County of Copenhagen, 18.03.1998

Finally the proposer’s estimate for the emissions of dust from the two plants is 10 pg/ma. The limit value is 80
3
pg/m”.

Alternatives considered by the proposer.

The proposer’s obligation to compare their own project proposal to alternatives is constituted in the Danish
law on planning”’ and in the law on energy supply and integrated resource management78. The law on plan-
ning implements a directive from the European Council on evaluation of the environmental effects of major
constructions’. Therefore the proposer has made a comparison of the originally proposed mainly coal fired
Avedgre 2 plant with other solutions, considering:

¢ Other production technologies.

o The status qou solution (i.e. what will happen if Avedere 2 is not built).

¢ Delaying the implementation of Avedere 28

The proposer’s evaluation is based on a system analysis of the whole ELKRAFT production and supply sys-

tem without Avedare 2, with Avedare 2 in production from year 2000 and with other production technologies

from today and until year 2015. The different alternatives considered in the proposer's comparison are:

Avedare 2 with maximum coal firing: 10% biomass, 10-15% natural gas and 75-80% coal.

Avedgre 2 with maximum natural gas firing: 10% biomass and 90% natural gas.

Avedare 2 fired with natural gas in the summertime: 10% biomass, 45-50% natural gas and 40-45% coal.

A 470 MW natural gas fired combined cycle plant.

A 200 MW natural gas fired combined cycie plant.

Avedare 2 without coal facilities for natural gas firing.

Avedare 2 is postponed for 5 years to 2005.

New coupled gas turbines at the existing plants H.C. @rsted plant, Amager 3 plant and Avedare 1 plant in

year 2000 and the Avedore 2 plant producing from year 2006.

9. Production from a range of small decentralised natural gas fired CHP plants in the greater Copenhagen
area with a total electric capacity of 330 MW producing from year 2000.

10.The status quo solution where no additional new major plants are built.®’

ONOORON

As for the alternatives where Avedgre 2 is not built, SK Power has based the calculations on the assumption
that they will not have access to 200 MW of Vattenfall's hydro power capacity. This assumption of course
leads to a disadvantage on the behalf of the economical and environmental competitiveness of the alterna-

7 |aw on Planning, 30.06.1997.
78 | aw on amendment of the Law on electricity supply (integrated resource management), 09.02.1994.
7 Danish Ministry for Environment and Energy, 1995 (a).
8 £ KRAFT, 1995 (d).
8 ELKRAFT, 1995 (d).
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tives.® The subsequent development has shown, that SK Power has been able to buy hydro power capacity
even though the plant has been rejected by the authorities. Thereby the calculations are favouring the
Avedgre 2 solution on this point.®

The assumptions behind the comparisons.

The assumptions used by the proposer when calculating the effects of the different alternatives are of course
of crucial importance for the conclusions. It is not possnble to describe in detail all the assumptions here, but
the main criticism raised in the debate is:

* The biomass use is set to 500.000 tonnes in all alternatives.

« The wind power capacity is set to grow from 140 MW to 300 MW by 2005 in all alternatives.

e The amount of decentralised, local and industrial CHP production is set to grow from 240 MW to 500 MW
in all alternatives.

« All alternatives besides the status quo fulfil the SO, and NO, quotas. In the alternatives where this can not
be accomplished by only building the alternatives and phasing out old pIants it is assumed that stack filters
are implemented on some of the old plants.

» All alternatives are based on assumptions of electricity savings in the future.

* All alternatives are based on assumptions of substantial growth in heat use in the future. The heat prog-
nosis is developed in co-operation with KB Energy and the transmission companies CTR and VEKS. It is
assumed in the heat prognosis that the old steam based distribution system is converted to low tempera-
ture heat during the period 2000-2015.

« The possibility to save heat in the greater Copenhagen area has been evaluated, as the Danish Energy -
Agency has commissioned a report on the costs of heat savings from the Danish Technological Institute.
This rep&rt concludes that heat savings are much too expensive to be able to compete with the Avedgre 2
solution.

The proposer’s comparison of alternatives.

For each alternative has been calculated the fuel type mix, fuel use, emissions, economy and CHP share.
Additionally the proposer has evaluated the alternatives’ impacts on security of supply, competitiveness and5
employment.

Fuel use.

In all alternatives the use of coal in the ELKRAFT area will be reduced and the use of gas, biomass and wind
power will grow, this is true even for the maximum coal alternative.®

Emissions of CO,, SO, and NO,.

In ali alternatives it will be necessary to establish SO; filters on at least one of the old plants to fulfil the quo-
tas in the ELKRAFT area. However, considering the alternatives 5, 7 and 8 listed above it will be necessary to
establish more SO, removal facilities to fulfil the quotas and for the alternatives 5, 7 and 8 additional deNO
facilities are needed. The cost of establishing the additional facilities is therefore added to the costs of these
alternatives.

The COz-emissions will be reduced in all alternatives, even for the status quo solution, as there is an as-
sumed growth in decentralised CHP, wind power and use of biomass in all alternatives. The reduction of the
emissions of CO, in 2005 compared to 1988 for the different solutions can be seen from the table beiow.
These reductions should be compared to the government’s CO, reduction goal for the energy consuming

8 F| KRAFT, 1995 (d), p. 2-10.
8 E| KRAFT, 1995 (d).
8 E| KRAFT, 1995 (d), p. 3-16.
8 ELKRAFT, 1995 (d).
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sectors which is 20% in 2005. As described earlier, the electricity sector is expected to contribute more than
the other energy consuming sectors. As can be seen from the table, the emissions will be lowest concerning
the gas fired alternatives.

Table 10: Reduction of CO, emissions and emissions of SO, and NOy in 2005 compared to 1988 in the ELK-

RAFT area.

Alternative: CO2: With- CO2. With $0,2000 {S0,2005 |NO,2000 |NO, 2005
out CHP CHP advan- | (1000 (1000 (1000 (1000
advantage® | tage® (%) tonnes) tonnes) tonnes) tonnes)
(%) »

Avedgre 2 with max. coal’ 23-24 34-35 23,5 16,7 22,1 17,4

Avedare 2 with max. gas’' 29-30 . 39-40 21,8 - 16,7 22,6 17.8

Avedpre 2 with gas in the summer- 26-28 37-38 22,6 15,8 221 17,4

time' B )

470 MW combined cycle” 31 40 20,6 13,2-20,7 21,6 15,7-21,4

200 MW combined cycle® 25 35 24 16,2-16,4 221 16,9-17,6

Avedare 2 delayed to 2005 20 31 24 16,1 18,8 14,8

Avedare 2 delayed to 2005 and cou- 23 33 23,1 15,4 23,5 18

pled gas turbines at existing plants

Decentralised gas powered plants 27 37 24 16,1 21,8 16,8

Avedare 2 without coal technologies 29 39 20,3 14 22,6 17,8

(gas, oil and biomass fired)

The status quo alternative” 16 24 32,2 - 28,9

ELKRAFT’s goal for CO2 reduction in 22

2005

Quotas for SOz and NOx 24 25

1 The two different values are representing respectively a small and a large gas turbine at Avedare 2

2 Three different versions of a 470MW combined cycle has been made.

3 Two different versions of a 200MW combined cycle has been made.

4 The reduction of COz-emissions in the status quo alternative are generated by the assumed growth in decentralised CHP, wind power
and use of biomass which are assumed in all alternatives. No new major plants are considered in this alternative.

5 The column without CHP advantage show how big the reductions in COz-emissions will be if the savings in the heating sector due to
shift to heat from CHP production from other sources is not considered. The other column show the proposer's estimate of the COz
reductions if the fuel savings for heat production are considered.

Sources: ELKRAFT, 1995 (d), p. 7 and County of Copenhagen, January 1996 (b), p. 19.

Economical competitiveness.

ELKRAFT has made two kinds of ¢calculations for the economical competitiveness of the alternatives on a 15
year basis. The first kind is a calculation of SK Power’s expected need for future investments for the different
alternatives including the company’s own expectation of fuel prices including taxes and subsidies. The sec-
ond kind is a calculation of the socio economical expenses, i.e. using the Danish Energy Agency’s expecta-
tions to future fuel prices exclusive taxes and a real interest rate of 5. In both kinds of calculations the
Avedgre 2 with maximum coal use is the cheapest solution due to the low coal price compared to gas, this is
true even though a coal fired plant is the most expensive to build.®

The gas price is.not commercial. However, the proposer mentions that gas might possibly be cheaper in the
summertime when demand is low. In such situations the marginal expenses for gas powered production on
Avedgre 2 will only be 5% more expensive than coal based production.®’

Hydro power from Vattenfall can be bought very cheaply compared to the Danish production prices. ELK-

RAFT has calculated the marginal price to be more than 35% cheaper than the marginal price for coal based
electricity production on Avedare 2. The cheapest of the other solutions are a large combined cycle gas fired
plant and the Avedare 2 USC boiler for natural gas without coal technology. These solutions are estimated to

% ELKRAFT, 1995 (d), p. 35-38.
% ELKRAFT, 1995 (d), p. 41.
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cost 1 thousand million (DKr) more in a 15 year period. The decentralised alternative is estimated to be 2,6
thousand million (DKr) more expensive than the original Avedare 2 multi-fuel concept fired with mainly coal.®®

Table 11: Expenses for delivered electricity and heat including fuel taxes in fuel expenses. Calculated in 1995
prices for the whole period 1996-2015 according to ELKRAFT's mode! (billion Dkr.).

Fuel |Tax Operation | Plant Total
subsidy investment

Avedgre 2 with max. coal . 29 5,7 16 6.3 57
Avedgre 2 with max. gas +1,4 |-0,7 -0,2 0 +0,5
Avedare 2 with gas in the summertime +03 |0 -0,1 0 +0,2
470 MW combined cycle +39 |-0,7 -0,7 1-1,5 +1
200 MW combined cycle +4,0 {+0,2 -0,5 -1 +2,7
Avedare 2 delayed to 2005 +1,2 1+0,3 0 -0,4 +1,1
Avedgre 2 delayed to 2005 and coupled gas turbines at existing plants | +1,5 }0 -0,2 -0,1 +1,2
Decentralised gas powered plants +53 [-2,0 -0,4 -0,3 +2,6
Avedgare 2 without coal technologies (gas, oil and biomass fired) +3,2 [-1,2 -0,6 -0,6 +0.,8

Source: ELKRAFT, 1995 (d), p 35.

Table 12: Expenses for delivered electricity and heat excluding fuel taxes in fuel expenses. Calculated in
1995 prices for the whole period 1996-2015 (billion Dkr), using the Energy Agency's model.

Fuel | Tax/ Operation | Plant Total
. subsidy investment

Avedere 2 with max. coal 289 |- 16 6.3 51,2
Avedgre 2 with max. gas . +1,6 |- -0,2 0 +1.4
Avedgre 2 with gas in the summertime +04 |- EA 0 +0,3
470 MW combined cycle +34 |- -0,7 -1,5 +1,2
200 MW combined cycle +3,7 |- -0,5 -1 +2,2
Avedare 2 delayed to 2005 +1,3 |- 0 0.4 +0,9
Avedgre 2 delayed to 2005 and coupled gas turbines at existing plants { +1,5 |- -0,2 -0,1 +1,2
Decentralised gas powered plants +3,0 |- -0.4 -0,3 +2,3
Avedgre 2 without coal technologies (gas, oil and biomass fired) +33 |- -0,6 -0,6 +2,1

Source: ELKRAFT, 1995 (d), p. 37.

The proposer claims that the Vattenfall agreement is tied closely to the implementation of Avedgre 2. The
proposer’s production price estimates for different alternatives have been major subjects in the public debate
of the project and in the Danish Energy Agency’s evaluation of the project.

The proposer consider the employment effect of building Avedere 2 as a multi-fuelled concept to be bigger
than for a major combined cycle plant, because the multi-fuel concept is more expensive to build, and be-
cause a higher share of the investments is spent on tasks carried out locally and for Danish components.
Furthermore the proposer has expectations to the potential to export the multi-fuel concept to other countries
leading to more employment in Denmark later.®

8 ELKRAFT, 1995 (d), p. 35.
8 ELKRAFT, 1995 (d), p. 6-9.
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Chapter 8 - Environmental approval of power plants in Denmark.

Environmental protection in Denmark. 7

In the beginning of the 1970'ties the Danish law on environmental protection was established. The law came
as a reaction to the growing acceptance that a stronger regulation of the industrial sector's environmental
performance was needed. The law ensures that proposers of major production facilities, like for instance
power plants, have to apply for the authorities to give an environmental permission before building the plant.
At first the law was mainly aimed at reducing local environmental problems. Through the 1970'ties the law
mainly contributed to fulfil a dilution policy, i.e. the technical solutions chosen were mainly of the “end-of-line
and end-of-pipe” types like for instance taller stacks. In the 1980’ties attention moved from the dilution policy
to a new type of “end-of-line/pipe” policy, the so called filter solutions, i.e. the technical solution was mainly to
separate harmful substances from the stack air in filters. Of course this strategy has lead to new types of
environmental problems, as the air pollution problem has been turned into a waste problem.

The authorities’ environmental protection policy was in the beginning mainly aimed at weighing economical
and environmental considerations, as these factors were often considered to be opposed to each other. The
weighing between economical and environmental concerns was implemented into the environmental policy
by putting out emission quotas and immission limits that should secure a certain quality of the recipients.
Later on health assessments has played a bigger role when deciding upon the threshold values The expedi-
ent quality of the recipients, i.e. the immission quotas are decided at the national level, i.e. by the Danish
Environmental Protection Agency, and used as the major administrative tool by the authorities.

Environmental permissions are given to proposers by the local authorities on the basis of assessments of the
proposals’ environmental performance as compared to the emission and immission limits put out by the
Danish Environmental Protection Agency. The law is actually administrated as a permission law, i.e. a law
stating that it is prohibited to pollute unless a permission is given. The authorities’ assessments of proposals
are elaborated in a process only involving experts at the official level. The public is not invoived much.

The growing acceptance of the inadequacy of the “end-of-line/pipe” policy has led to new environmental
strategies at the end of the 1980’ties which focus on broader environmental evaluations that considers the
respective environmental problems more in connection to each other and in a broader perspective. First of all
focus has been expanded from only considering local problems to also assessing regional and global prob-
lems. Secondly the problems are seen as interconnected between society’s different sectors. Furthermore
the need for a more preventive environmental policy has been accepted, i.e. focus has been put more at
cleaner technological solutions rather than “end-of-pipe/line” solutions. This newly accepted policy was pre-
sented in the government’s plan from 1988 for environment and development that put focus on the need to
reach a sustainable societal development. This plan was a follow up on the report submitted by the Brundt-
land Commission in 1987. In the following years the government’s plan was followed up by more specific
plans for the transport, agricultural and energy sectors (Energy 2000).%°

Today the authorities’ requlation of industrial pollution has been altered to focus more at cleaner technological
solutions. However, the law on environmental protection is still mainly administrated as a permission law,
where the authorities’ main contribution is to establish emission and immission values and to assess whether
environmental permissions can be given to industries.

In 1989 the European Community Council’s Directive on EIA was implemented into the Danish law on plan-
ning. Thereby the permission procedure has been supplemented by the EIA-procedure when giving an envi-
ronmental permission to major installations like for instance power plants.

% Nielsen, Stefan Kriger, et.al., 1991.
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The European Community Council’s Directive on EIA.

The main message in the European Community Council’s Directive 85/337/EEC”" from 1985 on EIA of major
installations is that the best environmental policy is a preventive environmental protection policy which aim at
“...preventing the creation of pollution or nuisances at source, rather than subsequently trying to counteract
their effects...”. This should be implemented by taking “...effects on the environment into account at the earli-
est possible stage in all the technical planning and decision-making processes...”

The main aim of the Directive is to secure that the environmental impacts of major installations are assessed
before giving them an environmental permission and a building permit. The EIA should contain an evaluation
of the proposed project’'s impacts on humans and the environment and an assessment of the possibilities to
improve the project's environmental performance. Another important aspect of the Directive is that alterna-
tives to the proposed project that have been assessed should be published. Furthermore the project has to
be compared to the status quo alternative, i.e. what will happen if the project is not approved. These informa-
tion’s should in principle give the decision-makers a better foundation for their decisions, i.e. a better chance
to integrate environmental concerns into their decisions.

However, the Directive also aims at involving the public more in the decision-making process through obligat-
ing the authorities to carry through public inquiries where the proposal is published. The public is given the
opportunity to state their feelings for the project and to define alternatives. Thereby the decision-making
process ought to become more transparent to the public which should in theory have a better possibility to
influence the decisions taken.

The procedures for EIA and environmental permissions for major power plants in Denmark.
In 1989 the European Community Council’s directive on EIA of major installations was implemented in Den-
mark as a Government notice®™. In 1991 the directive was implemented directly into the Danish law on plan-
ning. Major power plants with a thermal capacity which exceeds 120 MW are among the types of projects that
are affected by the law.*

In Denmark the integration of the ElA-procedure into the law on planning supplements the Danish law on
environmental protection from the early 1970ties. As described above this law ensures, among other things,
that proposers of new projects with major environmental impacts will have to apply for an environmental
permission by the authorities before building the installations.

In the case of power plants the proposers are therefore obliged to apply for the authorities to carry through
both the ElA-procedure and to give an environmental permission to the plant. The regional Counties in which
the projects are to be situated are obliged to carry through both procedures according to the laws on planning
and environmental protection. However the Minister for Environment and Energy has the authority to call in
the County’s obligation and let the Ministry for Environment and Energy carry through the procedure as an act
of national planning. Such an action can be necessary if the project is considered to be of national interest.
Since the Directive on EIA was implemented into the law on planning the authorities have treated two appli-
cations to build three major power plants, one of them being the Avedere 2 project. The Minister has not
used his authority to intervene the EIA-procedure in any of these cases. Therefore the Counties have been
responsible of the ElA-procedure for major power plants in Denmark.

b -, Council Directive, 85/337/EEC, 1985.
Councnl Directive, 85/337/EEC, 1985.
Government notice no. 446, 23.06.1989.
% Law on Planning, 30.06.1997.
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Figure 8: lllustration of a County’s typical planning procedure.
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When applying for the County to treat a proposal the proposer is obliged to deliver all relevant needed infor-
mation about the proposed project. The authorities are obliged to decide upon the system borders for the
ElA, i.e. which alternatives that should be evaluated and which concrete information that is needed to assess
and compare the alternatives.

By giving the counties the obligation to carry out the ElA-procedure the European Council's Directive has
been implemented stronger than what was needed. In many other European countries the obligation has
been given to the proposer.

Furthermore, the obligation to assess alternatives has also been implemented stronger than what was actu-
ally needed. In the Directive it is stated that the EIS-report ought to contain a description of the most essential
alternatives that has been assessed by the proposer. In the Danish law on planning it is stated that alterna-
tives that have been assessed should be part of the EIA. This means that the authorities are obliged to in-
clude alternatives proposed by other actors than the proposer.

As can be seen from the figure the County is obliged to publish the proposal and call for the public’s opinions
and alternative proposals at an early stage of the treatment and to arrange public inquiry's. The purpose is
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that the public should have the opportunity to have insight in and influence on the treatment of the proposal.
The authorities are obliged to evaluate protests or alternatives given by the public in their assessment of the
project.

The next step in the County’s treatment is to elaborate proposals to an amendment report to the regional plan
and to an environmental permission. Both of these proposals should be published and the public again be
given the opportunity to comment on the proposais. Among other things the amendment report should con-
tain an environmental impact statement. The EiS-report should contain:

¢ A description of the project.

* An overview of the main alternatives to the project which have been evaluated and a description of the
status quo alternative, i.e. what will happen if the project is not built.

» A description of the project’s impact on the population, biology, climate, landscape, architectural and ar-
chaeological cultural heritage and the socio-economic impacts of the project’'s environmental conse-
quences. This description should be accompanied by a description of the plant’s visual appearance.

» A description of the project’s environmental impacts both in a short and a long term perspective.

e A description of solutions to reduce the environmental impacts of the project, such as use of cleaner tech-
nology.

¢ A non-technical summary of the EiS-report.

« An overview over possible deficiencies in information and the environmental impact assessment.*®

According to the Ministry for Environment and Energy’s guidance on the law on planning the two last points
mentioned above are very important as they are often the basis for the decisions taken. Therefore it is essen-
tial to explain the evaluations and conclusions and the limitations of those in connection to the envnronmental
problems and the specific type of project assessed.*

According to section 3, subsection 4 in the law on planning the Minister for Environment and Energy is
authorised to reject the proposal if the project is considered to be of national interest and somehow conflicting
with the overall policy. Furthermore he is given the competence to take over the County’s legal authority-to ‘
carry out the ElA-procedure if necessary and the Minister can aiter the EIS report or parts of it or take over
specific parts of the ElA-procedure.”’

After the second public inquiry the County again assesses the objections given and elaborates a final pro-
posal to an amendment report to the regional plan and an environmental permission. After these proposals
have been approved by the County's Council an environmental permission can be given after the time limit
for appeals have run out. However, if any of the objectors to the project chooses to appeal the project to the
Danish Appeal Board for Nature Protection the proposer is obliged to await the Appeal Board’s decision. The
Danish Appeal Board for Nature Protection is only authorised to evaluate whether the authorities have fulfilled
their obligations in a legally correct manner, i.e. if the decisions have been taken in the appropriate political
forum and by the appropriate legal procedure. The Appeal Board does not have the authority to evaluate the
expediency of the decisions taken, even if an appeal is actually grounded in an opponent’s political resistance
against the project. In cases where the Appeal Board grant an appeal the final amendment report can be
disqualified if the Appeal Board estimate that the authorities’ treatment has been gravely inadequate seen

% Danish Ministry for Environment and Energy, 1995 (a) and Danish Ministry for Environment and Energy, November
1996.

% Danish Ministry for Environment and Energy, November 1996, p. 60.

% Danish Ministry for Environment and Energy, November 1996, p. 16.
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from a legal perspective.98 In such a situation the proposer will have to await that the County elaborate a new
report which is again sent out in a public inquiry process.

After the environmental permission has been given to the proposer by the County, the local Municipality is
obliged to elaborate a local plan for the project. Hereafter the authorities give the building permit.

%8 Busck, 1995.

38




Earlier power plant treatments.

Chapter 9 - Earlier power plant treatments.

In this Chapter we give a brief description of the authorities’ approval of an earlier power plant proposal in
Denmark. A major restructuring of the authorities’ treatment appeared when the European Community
Council’s directive on EIA of major projects was implemented into the Danish laws in the period 1989 to
1991. Since then the Danish utilities have requested the authorities to build two new major power plants be-
sides the Avedgre 2 plant. .

The two plants were proposed to be situated in two different counties in west Denmark. They were planned to
be built just after each other. The ElA-treatments of the plants were carried out by two different Counties
independently of each other. One of the plants was proposed to be gas fired and was therefore approved
without significant protests from the public. The other one however, the North Jutland Power Plant, was pro-
posed to be coal fired and was therefore subject to significant negative and long lasting protests from the
public, mainly because of the plant's inadequate environmental performance as compared to other alternative
solutions.

We have chosen to focus on the authorities’ treatment of the North Jutland Power Plant because of the many
similarities to the treatment of the Avedgre 2 Plant and because of this treatment’s major influence on the
authorities’ treatment of the proposal to build the Avedare 2 plant and the public’s reactions in the public in-
quiry process.

Treatment of the North Jutland Power Plant proposal.

Summary of the treatment.

Agreement: In August 1991 ELSAM made an agreement with Poul Nielson, spokesman
on energy issues for the Social Democrats’ Party and former Danish Minister
for Energy about two new major power plants in Jutland, i.e. west Denmark.
The Social Democrat agreed to support the implementation of one coal fired
plant on the condition that the other plant was to be gas fired. Poul Nielson
took the honour that he had convinced the utilities to use gas in one of the
plants.*

Appliéation: ‘ In December 1991 ELSAM applied for the Danish Energy Agency’s approval
to build two major CHP plants, the North Jutland Power Plant and the Skeer-
baek Power Plant. Both plants were planned to be of the size of 400MW.

Parliament debate: In March 1992 there was a debate in the Danish Parliament on the need for a
- renewal of the electricity production system. The debate was a result of EL-

SAM's application to build the two new major plants. The main issues dis-
cussed was whether new production capacity was needed and which types of
production technologies and fuels that ought to be used. All political parties in
the Parliament still agreed upon the goal put out in the energy plan Energy
2000 to reduce the emissions of CO, by 20% before 2005. A majority in the
Parliament, consisting of the Social Democrats, the Conservatives, the Liber-
als, the Christians, and the right wing Progressive Party agreed that the two
proposed plants would not hinder the CO, reduction scheme. A minority con-
sisting of the Socialists and the Social-Liberals proposed to try to save more
electricity and to temporarily stop building centralised plants.

% Danish Parliament, 10.03.1992.
39




Chapter 9

Approval by the DEA:

The debate was mainly concentrated on the following problems:

¢ [f it would be possible to save more electricity than proposed by ELSAM.
ELSAM's application to build the plants was based on a prognosis for
growth in the use of electricity of 30% in the 1990'ties. The planned devel-
opment in the energy plan Energy 2000 was based on a growth of only
15%.

o If it would be preferable to continue building new coal fired plants or if it
would be better to use gas and renewables and stop building any more
coal fired plants. .

o [f it would be better to continue building more decentralised gas fuelled
CHP plants in stead of centralised ones. The development in decentralised
CHP had not yet reached the energy plan’s planned development.

e Ifit would be a good idea to build production facilities to be able to export
electricity to East Europe or if it would be a better idea if the electricity was
produced locally in those countries.

¢ If a sea cable between east and west Denmark could eliminate the need
for the two plants. ,

« If it would be better to retrofit old plants than building new ones, i.e. by
adding cleaning technologies for NO, and SO,.

In the years before this debate the Social Democrats’ Party together with the
Socialists and the Social-Liberals had formed a so called green majority in the
Parliament. This green majority had secured a fast development in decentral-
ised gas fired plants since the late 1980'ties. However a new political situation
appeared after Poul Nielson’s agreement with ELSAM. Even though the So-
cial Democrats’ Party was openly divided on the question whether there ought
to be built any more major coal fired plants in Denmark, the Party’s Executive
Committee had already given their approval of both the gas fired and the coal
fired plant to the government.

The debate in the Parliament led to the approval of a motivated agenda which
was an indirect approval from a majority in the Parliament to build the plants
on the condition that ELSAM agreed on the obligation to fulfil the CO; reduc-
tion scheme. Thereby the Parliament had actually already decided upon fuel
use, size and siting for the plants before the EIA-procedure was even
started.'”

In April 1992 the proposed plants were approved by the Danish Energy
Agency. Similarly to the decision taken by the Parliament this approval was
given even before the EIA-procedure was even started.

The approval was based on ELSAM’s prognosis for future use of electricity.
The need for new production capacity was also partly based upon the as-
sumption that production on some of the older plants was to be stopped (not
scrapped), that the implementation of decentralised CHP plants was further
developed and that the utilities would export part of their production. Some of
the heat from the plants was needed, but the approval was mainly given to
renew the electricity production system.

The approval of the plants was given on the condition that ELSAM agreed

1% panish Parliament, 10.03.1992.
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Public inquiry:

Els-report:

Appeal:

upon the obligation to reach the CO, reduction scheme by shifting fuels from
coal to gas and biomass. However, ELSAM was not given any claims to shot
down or scrap old production facilities, even though this had been one of the
assumptions behind the approval.’"

The subsequent development has shown that ELSAM has not shot down as
much capacity as has been built. Furthermore there has been bigger growth
in decentralised plants and wind turbines and a more modest growth in the
demand for electricity than expected by ELSAM. Therefore ELSAM has a
large over capacity today.'"

In July 1992 the County of North Jutland published the proposal and called for
ideas and alternative proposals to the plant.

October 1992: After the public inquiry the County made a proposal to an
amendment to the regional plan, which among other things contained an envi-
ronmental impact statement report. The EIS-report evaluated the environ-
mental impacts of the plant, such as visual impacts, noise, air pollution, waste
water, cooling water, residuals and waste products.

in the proposal the County stated that the County’s Council had not found it
necessary to evaluate the alternative proposals to the plant that had been
formulated in the public inquiry process. The County felt that as the overall
national energy policy, i.e. the Danish Energy Agency’s decision to approve
the plant, had already been stated, the County would not need to evaluate any
alternatives to the plant. Therefore the environmental impact statement did
not contain an environmental comparison of the plant with different alterna-
tives.'”

December 1992: The Energy Group at the University of Alborg and others

complained the County’s treatment to the Danish Appeal Board for Nature

Protection. The complainers felt that the authorities’ treatment of the power

plant case had not been carried through correctly according to the law on

planning. They felt that the environmental impact statement did not contain

sufficient material on the following points, which were actually needed accord-

ing to the law on planning:

e No alternatives to the central plant had been evaluated even though many
alternatives had been proposed in the public inquiry process.

¢ No other sites for the plant or alternative types of technologies for electric-
ity production or savings had been considered.

» The possibility to use cleaner technologies had not been assessed.

¢ The impacts of the plant were not evaluated in a more broad sense, i.e. by
also assessing impacts of cable connections through North Jutland that,
according to the distributor, were needed for the new plant.

o The Danish Energy Agency had already approved the plant before the EIA
was carried through. Thereby the European Council’s Directive on EIA of
major installations had not been observed. ™

1ot o, Danish Energy Agency, 03.04.1992.

Lund January 1994.

% Panish Appeal Board for Nature Protection, 14.09.1993.

% | und, 18.12.1992.
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Comments by:

EU Commission:

Environmental Agency:

/S NEFO:

The County:

Approval by the County:

Decision from the Danish
Appeal Board for Nature
Protection:

New regional plan:

The European Commissions General Directorate Xl stated that an environ-
mental impact statement for the cables would probably be necessary.’”

The Danish Environmental Protection Agency stated that the possibility to use
cleaner technology could not be included in the environmental impact state-
ment.'"®

I/S NEFQ, a transmission company, stated that the cables were needed any-
way, even if the North Jutland Power Plant. was not built. Therefore the com-
pany felt that it should not only be assessed in connection to the plant.'’

The County’s answers to the appeal from the Energy Group were as fol-

lows':

« The County did not feel that they had the competence to evaluate alterna-
tives to the plant, as the specific proposed plant had already been ap-
proved both by the Parliament and the Danish Energy Agency.

« The County did not feel that they had the competence to evaluate alterna-
tive sites, as the plant had been approved on the specific site both by the
Parliament and the Danish Energy Agency.

« The County promised that the question of using cleaner technology would
be dealt with later on in the County’s treatment, i.e. when giving the plant
an environmental permission.

o The County rejected that it should be necessary to include the cable con-
nections in the environmental impact statement report.

April 1993: The County of North Jutland approved the amendment to the re-
gional plan describing how the North Jutland Power Plant could be fitted into
the overall regional plan for the area.

September 1993: The Danish Appeal Board for Nature Protection treated the
appeal from the Energy Group. The Appeal Board’s conclusions were as fol-
lows:

+ The environmental impact statement ought to have included an evaluation
of alternative technologies and sites and compared these to the proposed
plant, i.e. the County was obliged to evaluate the alternatives proposed in
the public inquiry process.

« The environmental impact statement ought to have included an evaluation
of the impacts of the cable from the plant, but not in it's full length, as the
need for the whole cable can not solely be seen as a consequence of the
North Jutiand Power Plant.

A majority of the members of the Danish Appeal Board for Nature Protection

stated that the County’s amendment to the regional plan was invalid because

of the inadequate treatment.'”

In December 1993 the County of North Jutland had elaborated a new

105 o DG XI, 06.01.1993.

Damsh Appeal Board for Nature Protection, 14.09.1993.
Damsh Appeal Board for Nature Protection, 14.09.1993.
County of North Jutland, 17.02.1993.

% Danish Appeal Board for Nature Protection, 14.09.1993.
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New appeal:

County’'s comments:

New decision from the
Danish Appeal Board for
Nature Protection:

amendment to the regional plan describing how the North Jutland Power Plant
could be fitted into the overall regional plan for the area. The County had been
forced to redo this work as a consequence of the Danish Appeal Board for
Nature Protection’s rejection of the first plan. In the new plan the County had,
among other things, included a description of the alternatives given by the
public. This new amendment substituted the first amendment which was ap-
proved by the County but stated invalid by the Danish Appeal Board for Na-
ture Protection.

The Energy Group at the University of Alborg, the Organisation for Preserva-

tion of Nature and others complained the County’s new amendment to the

regional plan to the Danish Appeal Board for Nature Protection. Again these

opponents to the plant proposal claimed that the new EIS-report should be

rejected because of the County’s inadequate treatment. The opponents stated

that:

e The County had not carried through an appropriate evaluation of the alter-
natives proposed by the public in the inquiry process.

¢ The County had based it's evaluation solely on the information’s given by
the proposer. For exampie the prognosis for future energy demand is
claimed to be obsolete and out of date with the government’s official en-
ergy policy.

¢ The cable connections should have been evaluated in their whole length in
an environmental impact statement and not just the 300 metres assessed
in the County’s evaluation.’"

The County stated that it was beyond it's authority to decide upon overall

Danish energy policy matters, such as:

o Need for the plant.

+ Alternatives situated outside the County’s geographical borders.

o Alternative technologies to the plant, i.e. decentralised plants, use of bio-
mass and renewables and electricity and heat savings.

o An EIS-report for the cable connections in their full length.

The County only felt itself obliged to decide upon the main lines for the siting

and the elaboration of the plant.’”

The main assumption behind the appeal was that the plant was not needed at
all. The Danish Appeal Board for Nature Protection stated that the Appeal
Board could not evaluate whether the plant was needed or not according to
the overall Danish energy policy. The Appeal Board was only obliged to as-
sess whether the County’s amendment to the regional plan fulfilled the direc-
tions put out by the law on planning.

e The Appeal Board agreed with the County that the County was not obliged
to evaluate alternatives outside the County’s geographical borders, even
though this might conflict with the intentions behind the European Coun-
cil's Directive on EIA of major installations.

o The Appeal Board stated that there was no evidence that the prognosis for
future energy demand given to the County by the proposer were deliber-
ately wrong or misguiding. The County’s use of the proposer’s information
was thereby not legally wrong.

1o Damsh Appeal Board for Nature Protection, 11.04.1994.
! Danish Appeal Board for Nature Protection, 11.04.1994.
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o The Appeal Board stated that the need for the new cable connections
could not be seen as a consequence of the new plant. Therefore it was not
necessary to make an ElA for the cables in their full length.

¢ The Appeal Board agreed with the opponents to the plant that the alterna-
tive possibility to build decentralised plants should have been evaluated in
the EIS-report. However all other alternatives defined by the public had
been dealt with sufficiently seen from a legal perspective.

A mingrity in the Appeal Board, consisting of two members out of eleven,
stated that if the decentralised alternative had been evaluated in the environ-
mental impact statement it would have given the public the possibility.to as-
sess the expediency of building a large coal fired plant. The minority therefore
stated that the County's amendment to the regional plan ought to be disquali-
fied. However the majority of the Appeal Board’s members found that the
County’s decision could not be disqualified because of the political statement
given to the County from the Danish Energy Agency and the Parliament that
the proposed plant was needed.'™”

The main criticism raised in the public debate and lessons learned.

The lessons learned in the EIA-procedure for the North Jutland Power Plant have been of major importance
to the decision-making process in connection to the treatment of the proposal to build the Avedare 2 plant.
The lessons learned have altered the way in which the authorities now treat applications from utilities to build
major power plants in Denmark and the way the opponents act in the public inquiry process.

Sources of information on the opponents’ attitudes towards the North Jutland Power Plant are mainly letters
from appealers to the Danish Appeal Board for Nature Protection and a series of reports and articles written
by people from the energy group at the University of Aalborg.113 The energy group is formed by a number of
social scientists who are opponents to the development with major power plants and therefore have proposed
a series of alternatives. They are in favour of decentralised CHP plants, renewables and efficiency technolo-
gies mainly due to their better environmental performance, but also due to employment effect and democratic
aspects.

Lessons learned for the overall Danish energy debate.

1. The Energy Agency’s approval of the North Jutiand Power Plant did not directly oblige the utilities to shot
down or scrap old production facilities or to implement electricity or heat savings. They were only obliged
to shift fuels to fulfil the CO, reduction scheme.

As we will explain in more detail in the following chapters the Energy Agency altered the procedure in con-
nection to the treatment of the proposal to build the Avedare plant. The approval of the Avedgre 2 plant
was given on the condition that the proposer fulfils a range of claims. The proposer is obliged to:

a: Supervise that the heat demand does not exceed the heat prognosis from the energy plan

“Energy 217,

b: Scrap three old production plants, and

c: Use a certain amount of natural gas as a minimum.

"2 panish Appeal Board for Nature Protection, 11.04.1994.
13 Andersen, 18.02.1993, Nielsen, 18.02.1993, Lund, November 1991, Lund, 07.05.1992, Lund, 18.12.1992, Lund,
January 1994, Lund, June 1995, Lund, 1995, Lund, 1996 (a), Lund, 1996 (b), Lund, March 1996.
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2. The Energy Agency’s approval of the plants proposed by ELSAM was not based on the same assump-
tions as was used in the national energy plan “Energy 2000”. First of all the approval was based on EL-
SAM's prognosis for future demand for electricity which was substantially higher than the prognosis in the
national energy plan. Furthermore, according to the energy plan no more major coal fired plants should be
built until 2030.

As we will explain in more detail in the following chapters there has also been inconsistency between the
proposer’s and the Energy Agency’s prognosis for future heat demand in connection to the treatment of
the Avedgre 2 plant. The proposer estimated a steeper growth than the Energy Agency. However this time
the Energy Agency did not base the rejection and the approval on the proposer’s prognosis.

3. Opponents to the North Jutland Power Plant proposed to have a general debate on the overall Danish
energy policy before evaluating the proposed plant. Such a debate would include a discussion of the ex-
pediency of central coal fired plants as compared 1o other alternatives. The opponents considered the
plant to be a major bottleneck hindering a sustainable development of the energy system.

This discussion had actually been an ongoing theme in the Danish debate for several years. Actually the
energy plan “Energy 2000” had already been based on the assumption that no more major coal fired
plants should be built until 2030. However, no political decisions in the Danish Parliament had directly
confirmed this obligation. The newest energy plan “Energy 21" is also based on the assumption that no
more major coal fired plants should be built. However this energy plan was not published before after the
County had carried out the ElA-procedure for the Avedare 2 plant. Later on, after the rejection of the coal
fired Avedare 2 plant the Danish government stated that no more coal fired plants ought to be buit.
Therefore, for the time being, such an overall decision has been taken. However, the opposition in the
Danish Parliament will probably not maintain the coal stop if gaining the majority in the Parliament after the
next election.

4. The Energy Agency'’s approval of the North Jutland Power Plant was based on ELSAM’s prognosis for
future growth in electricity demand. ELSAM’s prognosis was partly based on an assumed growth in elec-+
tricity exports. ELSAM argued that electricity exports to other countries with environmentally less efficient
power systems would be a good idea. The opponents criticised ELSAM's intentions to export electricity, as
they stated that it would be better to build CHP plants in those countries so that the heat could also be
used, leading to an even more clean production.

As we will describe in the following chapters the discussion concerning the Avedere 2 plant has been
aimed more at the possibility to import cheap hydro power from Sweden and the possibility to export the
muiti-fuel plant concept to other countries leading to a more efficient production there. However, there is
no doubt that the proposer also intend to export electricity. The proposer has built sea cable connections
to Sweden and Germany as to be able to export electricity. Furthermore an important part of the agree-
ment with Vattenfall is that Vattenfall gets access to 40% of the plant’s electricity production. Thereby a
large fraction of the production might very well be exported. Some opponents to the Avedgre 2 plant has
criticised this strategy claiming that Denmark ought not be exporters of electricity generated by fossil fuels.

5. Some opponents stated that building two plants would lead to over capacity in the production system. The
Energy Agency actually stated, in their approval of the plant, that by building both plants there would be
some over capacity for a period of time. However, by building the two plants just after each other ex-
penses for construction were expected to be lower. Therefore both plants could be approved. In the last
years the utilities in west Denmark have been criticised for having a too large capacity. Furthermore some
of the opponents claim that the cost of building the plant earlier than it was actually needed has been
more expensive than what was saved as a consequence of building two plants just after each other.
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As we will explain later there have been similar discussions whether the Avedare 2 plant ought to be built
a few years before it might actually be needed to accelerate the pace for environmental improvement of
the energy production system.

The opponents’ main conclusion now is that the decision to approve the North Jutland Power Plant was a
failure as the later development has shown that the plant is not needed due to a more modest growth in elec-
tricity demand and a higher penetration of decentralised production capacity than expected by ELSAM.

The opponents fear that the utilities will apply for additional new major power plants in the future, as they do
not expect the utilities to be able to shift technological course. They furthermore fear that “new” alternative
technologies such as decentralised plants, renewables and power and heat savings will not be better repre-
sented in the decision-making process in the future. Therefore they suggest that the organisational frame-
work within the Danish power sector should be altered by creating new powerful institutions to represent al-
ternative technologies.

Lessons learned for the EIA-procedure.

1. The North Jutland Power Plant was approved both by the Parliament and by the Danish Energy Agency
before the County had even started the ElA-procedure. The opponents stated that this action clearly un-
dermined the possibility to propose alternative technologies or sites. Thereby the democratic aspect of the
ElA-procedure was hindered from the beginning, as the alternatives proposed by the public were not ex-
amined and could not have influenced the decision already taken.

As we will describe later the Energy Agency and the Parliament altered the decision-making procedure in
connection to the treatment of the proposal to build the Avedare 2 plant. This time they awaited the final
EIS-report from the County before deciding finally whether the plant could be approved or not.

2. The Danish Appeal Board for Nature Protection’s first decision concerning the EIS-report for the North
Jutland Power Plant stated that alternatives proposed by the public ought to be part of the County’s
evaluation. However the Appeal Board's second decision stated that the County could not be blamed for
not assessing alternatives outside the County’s regional borders. The fact that the County could not treat
these alternatives reveals a week point in the way the Directive on EIA has been implemented in Den-
mark. As one main aim of the Directive is that emissions should be avoided, it seems evident to evaluate
possibilities to reduce emissions, either by using decentralised CHP, using gas or renewable energies as
“fuel” or by improving the energy efficiency. The County was not able to evaluate these alternatives, as
that would have required an assessment of the total energy system, i.e. as energy saving technologies
which could substitute the need for the new plant would possibly be spread out all over the country.

The County was criticised for not being able to evaluate these alternatives to the North Jutland Power
Plant adequately. The Minister for Energy who was in office at that time did not call in the EIA-procedure
to the Ministry even though she had the authority to do so according to the law on planning. Some oppo-
nents state that it would have been better if the Departments of Energy and Environment had co-operated
about the tasks to evaluate alternatives and to elaborate the EIS-report or if a group of independent ex-
perts had been entrusted the tasks.

As we will explain in the following chapters exactly the same problems arised with the ElIA-procedure for
the Avedere 2 plant. Before the County started the EIA-procedure the opponents feared that the County
would be unable to evaluate the alternatives proposed by the public in the inquiry process. Therefore they
urged the Minister to call in the EIA-procedure to the Ministry. The Minister rejected the request, and the
opponents’ fears were later justified as the County did not feel obliged to evaluate alternatives outside the
County’s geographical borders. Therefore, the environmental impact statement for the Avedare 2 plant
became insufficient because of the exclusion of alternatives of significant importance.
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3. Opponents felt that the main theme for discussion in the ElA-procedure for the North Jutland Power Plant
was moved from the important question of which energy development that would be expedient to a dis-
cussion: ~

a) Whether the opponents were authorised to appeal the decisions taken,

b) Whether the arguments used by the opponents were of a kind that could be treated by the
Danish Appeal Board for Nature Protection, and

c) Whether the authorities were obliged to treat the alternative proposals or not.

The opponents stated that if the alternatives defined by the public are not assessed in EIA’s in the future
the ElA-procedure has no real value besides slowing down the decision-making process.

As described in Chépter 7 many different alternatives to the Avedgre 2 plant were evaluated by the pro-
poser on the request of the Danish Energy Agency. However, as we will describe in the following chapters,
the most important alternatives proposed by objectors in the public inquiry were still not evaluated thor-
oughly.

The opponents’ main conclusion is that the EIA-procedure for the North Jutland Power Plant did not succeed
on giving the public the possibility to have alternative proposals evaluated and compared to the original pro-
posal. The Energy Group today state that if this procedure is not changed the ElA-procedure is reduced to a
troublesome piece of work focusing more on the County's geographical borders than on assessing alterna-
tives.'* '

"4 Lund June 1995.
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Chapter 10

Chapter 10 - identification of key players and issues.

In this Chapter we introduce the regulatory and political framework for the approval of the Avedare 2 plant in
Denmark. We identify the key players which have been involved in the decision-making process and explain
their roles in the process and the key issues discussed concerning the plant.

The authorities’ treatment.

The formal planning procedure started when the Avedare 2 plant and the connected agreement with Vatten-
fall were approved by the City Council of Copenhagen and ELKRAFT's and SK Power’s boards of directors.
Hereafter SK Power sent in their first apphcatlon to the authorities. The treatment of SK Power’s application
was carried out by authorities at three different levels: The Danish Energy Agency, the County of Copenha-
gen and the Municipality of Hvidovre.

The Danish Energy Agency and the Minister for Environment and Energy, currently being the Social Demo-
crat Svend Auken, are responsible of approving major electricity plants according to the law on electricity
supply. In principle the Minister for Environment and Energy is responsible for approving or rejecting electric
utility applications for new plants. Nevertheless, in reality the Minister will need support by a political majority
in the Danish parliament when decisions such as giving a rejection or approval to build a major plant like
Avedore 2 is in question“s. The first application to build a mainly coal fired plant was rejected because the
plant's environmental performance was insufficient as compared to a gas fired plant. SK Power chose to
appeal the decision to the Ministry for Environment and Energy. However the Ministry rejected the appeal.
Therefore SK Power sent in a new application to build a mainly gas fired plant. The gas fired plant was ap-
proved by the Danish Energy Agency and the Minister for Environment and Energy according to the law on
electricity supply.

The County of Copenhagen is responsible for the regional planning in the area where SK Power wants to

build Avedare 2. The County was obliged to carry out a regional planning procedure with the purpose of de-

ciding whether the Avedare 2 Plant could be allowed to fit into the overall plan for the region. The concrete

tasks carried out by the County were:

o Two public inquiry's where all interested actors were invited to state their feelings for the Avedare 2 project
and to define alternatives.

e Elaboration of an amendment report to the County’s regional plan with integrated environmental impact
statement' 6.

¢ The obligation to decide whether or not to give the plant an environmental permission, according to the
Danish law on environmental protection.

The County of Copenhagen’s evaluation of the originally proposed plant and all the alternatives that had been

defined by the Danish Energy Agency and the proposer led the County to the conclusion that all the alterna-

tives could be given an environmental permission.

The Municipality of Hvidovre is responsibie for the local planning in the area where SK Power wants to build
Avedgre 2. The Municipality denies to elaborate a local plan for the plant as the Municipality does not want to
have another major plant situated within the municipality's borders. Therefore the Municipality has not yet
carried out the inquiry process in the local community. The lack of action in the Municipality on this point has
forced the Minister for Environment and Energy to call in the local planning procedure from the Municipality to
the Ministry for Environment and Energy’s National Planning Department.

13 Interview with Sigurd Lauge Petersen from the Danish Energy Agency, 07.03.1997.

'® The Environmental impact statement should review the environmental effects of the Avedare 2 plant and was carried
out as described in the Danish law on planning. The Law on planning implements the EU-directive on environmental
impact statements into the Danish planning process for major plants.
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“ldentification of key players and issues.

Furthermore the Municipality has appealed the County’s amendment to the regional plan to the Danish Ap-
peal Board for Nature Protection claiming that the County’s treatment has been inadequate and that the
County was legally disqualified to carry through the ElIA-procedure as the County has economic interests in
the proposer’s activities. The Appeal Board has rejected the appeal. Therefore the Municipality has writ the
Appeal Board’s decision to the Court of Law.

Recently the Municipality has also appealed the County’s envoronmental permission to the Danish Environ-
mental Protection Agency.

The key players in the formal planning procedure have been:
e The proposer SK Power and ELKRAFT.
o The Minister for Environment and Energy
s The Danish Parliament.
+ The Danish Energy Agency.
¢ The County of Copenhagen.
* The Municipality of Hvidovre.
» The Danish Appeal Board for Nature Protection.
o The Danish Court of Law.
e The Danish Environmental Protection Agency.
o The Ministry for Energy’s Planning Department.
¢ The City Council of Copenhagen.

The public debate.

The Avedgre project has been a major subject in the public debate in Denmark. The project has been dis- )
cussed in all the major Danish newspapers and other media. Therefore, the project has been debated to an

- extent which is quite substantial compared to other major plants and infrastructure projects in Denmark. This
debate can be seen as the culmination of the general energy debate in Denmark dealing with the subject
whether there ought to be built any more coal fired power plants. Furthermore public inquiry's have been car-
ried through by the County of Copenhagen, the Danish Parliament, the Danish Council on Technology
Evaluation and the Municipality of Hvidovre.

The latest examples of discussions about the role of major coal fired power plants in the Danish energy sys-
tem were a few years ago when the electric utilities proposed to build two major coal fired plants in west
Denmark. The proposal to build these plants heated up the debate to an extent that had not been seen earlier
in Denmark when considering coal fired power plants (however when considering a utility’s application to
build nuclear power plants in the 1970'ties the discussions and protests grew to larger dimensions). This
trend has been further developed in the case of Avedgre 2 which is said to be the most discussed coal fired
power plant in Denmark ever. '

The main issues discussed in the public debate have been:

¢ CO, emissions: The discussion whether coal is acceptable as a fuel for electricity production in Denmark
in the future or if natural gas, biomass and renewables should be preferred to reduce emissions of CO..

¢ Siting: Local Municipality does not want the plant. Some actors believe that the production technologies
should be placed closer to the consumers either by placing a central plant in the Municipality of Copenha-
gen or by implementing a series of decentralised plants.

e Need: Some think that the plant is not needed at all and propose to save heat and electricity in stead or at
least to build a smaller plant.

¢ Technology: Some actors think that other types of technologies would be better to use, i.e. decentralised
technologies based on renewable energy, natural gas and biomass or heat and electricity saving tech-
nologies.
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Labour: Unions plead for work-intensive solutions and technologies favouring their own members.
Cleaner coal technologies: Many actors prefer to continue refining the technologies for coal fired power
plants in Denmark. Both boilers and environmental technologies have been developed to a high level by
Danish manufacturers. These concepts can potentially be exported creating jobs in Denmark.

Natural gas: The Danish gas sector is interested in speeding up the use of natural gas in Denmark.
Mainly private companies handle the supply side, while the transmission and distribution is handled by the
State and the local Municipalities respectively.

Exports: The proposer wants to have a highly efficient Danish demonstration plant which can later be
exported. There is also an urge to use Danish components for the plant. Some Danish industrial compa-
nies are very interested in getting an approval of the coal fired plant as they are to deliver some of the

components for the plant. These industries also hope that the concept will be exported in the future, so

that they will have the chance to deliver components for plants in other countries too.

Cost: The proposer prefers to use coal as a fuel because of the low cost compared to other fuels. The
proposer is not interested in being dependent on the Danish gas supplier.

Competitiveness: The proposer aims at strengthening the company’s competitiveness by building a new
efficient plant and by getting access to buy cheap hydro power.

ElA-procedure: Many actors believe that the EiA-procedure has been an inadequate process as the
County was not able to evaluate key concerns adequately and as the alternative proposals given to the
County in the public inquiry process have not been assessed thoroughly.

The key players in the public debate have been:

Actors who preferred a central mainly coal fired plant:

The Danish electric utility SK Power and the other utilities situated on Zealand.
Danish Metal Workers Union.

Danish Industries’ association.

The Conservative Party.

The Liberal Party.

The Centre Democrats’ Party.

Part of the Social Democrats’ Party.

Actors who preferred gas as a fuel:

The Social-Liberal Party.

Part of the Social Democrats’ Party (among those the Minister for Environment and Energy, who was re-
sponsible to give permission to build the plant).

DANGAS, the gas supplier who delivers gas to centralised plants.

Actors who were against a centralised plant, but for a gas fired plant if it was to be built anyway:

Danish Special Worker’s Union.

Greenpeace Denmark.

The Ecological Council.

The Organisation for Preservation of Nature.

The energy group from the University of Aalborg.

The Energy Movement.

The Municipality of Hvidovre (The local area where the plant is to be situated).
The Socialist Party.

The Left Wing Coalition.

HNG, the gas supplier who delivers gas to decentralised plants.
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Chapter 11

Chapter 11 - Survey of decision-makers.

This task has been performed to give an account of the attitudes of the most important decision- makers that
were involved in the treatment of the proposal to build the Avedeare 2 plant.

Interviews performed.

For the fulfilment of this task 9 persons were interviewed on 7 meetings. All interviews were carried through in
the period from May to July 1997. The 9 respondents represent the most important categories of decision-
maker§ that have been involved in the process, i.e. the proposer, the authorities and the green organisa-
tions''’:

e The proposers of the project, SK Power and ELKRAFT.

e The local authority in the area where the Avedare plant is planned to be built, the Municipality of Hvidovre,
which is responsible of the local planning for the project.

o The Regional authority in the area where the Avedare plant is planned to be built, the County of Copenha-
gen, which is responsible of the regional plan for the project, including the obligation to carry through the
ElA-procedure.

+ The national authority, the Danish Energy Agency, which is responsible of evaluating the proposal accord-
ing to the overall Danish energy policy goals.

* The three most active green organisations in this matter, The Ecological Council, The Energy Movement
and Greenpeace Denmark, who were all involved in the public debate and eespecially gave input to the
ElA-procedure.

The above mentioned interviews are sufficient to illustrate the attitudes of the most important decision-
makers which have been involved in the decision-making process. The selection of key decision-makers has
been accounted for in Chapter 10, dealing with the sub-task on identification of key players and key issues.

Methodology.

The common questionnaire developed for the “Environmental Risk Project” has been used as a basis for all
the interviews in all countries in question. However, it has been necessary to add some questions to the
questionnaire which are directly aimed at the Danish case study.

All interviews have been carried through in Danish and are thereafter translated into English by the author. All
the questions asked and the respective answers have been typed and are available in a 91 pages appendix
report. Typed copies of the interviews have been sent to the respondents shortly after the interview to secure
that the respondents feel that everything has been understood correctly. Three respondents have returned
their interviews with added changes.

The aim of this Chapter is to summarise the main outcome of the survey. The attitudes of the respondents
are presented and discussed under the headlines below, which are thought to cover the main questions that
have been raised in the public debate:

+ |[s the plant needed?
+ Which technology is preferable?

"7 |nterviews with Preben Mac from the Municipality of Hvidovre, 12.05.1997, Jargen Nargaard from the Ecological
Council, 12.05.1997, Morten Wiese from the County of Copenhagen, 14.05.1997, Sigurd Lauge Petersen from the
Danish Energy Agency, 14.05.1997, Erik Knauerhase and Bjarne Hejlskov from the Energy Movement, 15.05.1997,
Tarjei Haaland from Greenpeace Denmark, 20.05.1997, Erik Kjaer Serensen from SK Power and Henrik Lous from
ELKRAFT, 02.07.1997.
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Survey of decision-makers.

o Which type of fuel is preferable?

¢ Which site is preferable?

e The ElA-procedure and the EIS-report.

¢ Environmental concerns.

o Which energy future is preferable for Denmark?

Outcome of the survey.

Is the plant needed?

The proposer mentions the same reasons why the plant is needed as was mentioned in the proposer’s proj-
ect application to the authorities. The proposer believe that the plant is needed for the following reasons:

o To meet the government’s CO. emission reduction goal

¢ To meet the government’s emission quotas for SO, and NOx.

+ To modernise the production system.

o To obtain a higher share of co-produced heat and power in the Copenhagen area.

+ To fulfil the agreement made with the Danish government on the use of biomass.

o To be able to cover the growing need for heat in the Copenhagen area with CHP production.

o To improve ELKRAFT’s competitiveness and strengthen international relations.

¢ To export the multi-fuel concept to other countries by having a highly efficient reference plant in Denmark
which can demonstrate the viability of the technology.

Furthermore the plant is part of the proposer’'s agreement with the Swedish energy company Vattenfall. This
agreement will give ELKRAFT access to cheap and environmentally sound hydro power from Sweden and is
hoped to strengthen SK Power’s position on a future liberalised market for electricity in the EU.

The Danish Energy Agency has three main arguments why the plant is needed. First of all the plantis the =
" cheapest mean to realise the official Danish CO, reduction goal. Secondly the plant is needed to fulfil the
Danish biomass agreement. Finally the plant will increase the share of heat that is delivered by CHP in the
Copenhagen area. : :

The Municipality of Hvidovre and the green organisations do not agree that the plant is needed. They think
that it is at least oversized. However, their most important critique is that the plant will impose a major bottle-
neck to the implementation of alternative technologies like renewables, decentralised CHP plants and energy
savings in the future. .

Table 13: Summary of the main attitudes towards the need for the plant. -

Proposer, SK Power Municipality of | County of Danish En- Greenpeace | Energy Move- Ecological
Hvidovre Copenhagen | ergy Agency | Denmark ment Council
Fulfil strategic agreement with No, the plantis | NA, in prin- | Heat from NA Plant oversized. | No, the plant
Vattentall. not needed, ciple the CHP needed is not
. eespecially not | County has | in the central Plant considered | needed at
Futfil Danish energy policy goals: within the no official Copenhagen a bottleneck’ all.
Reduce emissions, use more bio- | Municipality'’s | attitude area. against the im-
mass as fuel. own geo- towards this plementation of
graphical - subject. Only way to renewables and
Modernise the production system. borders. reach CO2 heat savings.
goal.
Cover growing heat needs by CHP.
Only way to
Economic competitiveness and fulfit biomass
strengthen international relations. agreement.
Reference plant for exports.
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Which technology is preferable?

The proposer emphasises the multi-fuel concept's environmental and economical performance and it's com-
petitiveness compared to other concepts, like for instance a combined cycle CHP plant or gas fired decentral-
ised CHP piants. One of the proposer’s main reasons for choosing the multi-fuel concept is exactly it's pos-
sibility to shift between fuels. Furthermore, even though the proposer does not know whether it will ever hap-
pen, there is still the possibility to add coal burners to the multi-fuel plant in the future, if that becomes neces-
sary. Another aspect mentioned is that the multi-fuel concept is to a large extent based on Danish compo-
nents. '

The Danish Energy Agency has no specific preferences to the type of technology used. However, the impor-
tant matter is if the technology used can contribute to significantly reduce the COz-emissions, increase the
use of biomass as a fuel and increase the share of heat delivered by CHP plants in the Copenhagen area.

The approved plant can be seen as some kind of compromise between the proposer and the Danish Energy
Agency. The proposer has had the opportunity to build a plant of the multi-fuel type, while the Danish Energy
Agency has secured that the plant will give the environmental benefits that they wanted by not using coal as a
fuel.

The Municipality of Hvidovre, the Energy Movement and Greenpeace Denmark agree that a gas fired plant is
less harmful than a coal fired one. However, they state