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Abstract

The political reforms initiated to restructure the New Zealand electricity industry and the
government’s research organization are outlined. Organizational changes, which were
implemented within the electricity industry to create a competitive market place, are identified
and the reality of these changes discussed.

Restructuring of the government research departments into a number of limited liability Crown
Research Institutes is outlined together with the funding arrangement under which these new
organization are required to function.

The paper concludes with a description of the Resource Management Act and its impact on the
development and use of the county’s geothermal resources is
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Presentation to Orkustofnun Annual Meeting.

New Zealand Electricity Industry Restructuring and Research Organisation Reform

1 New Zealand Economic and Political Reforms 1985 /2000

Fifteen years ago New Zealand was a bizarre example of a totally protected economy. From the
1960°s successive New Zealand governments had opted for protection of nearly every aspect of
the economy, from import controls and export assistance through subsidies and special deals for
every sector, foreign exchange controls, banking and investment curbs, shopping hour
restrictions, union monopolies and often freezes on wages and prices.

This cocooned like style carried a cost. Living standards fell, growth stagnated, the New Zealand
dollar lost value, inflation was rampant, taxes rose, strikes were common and since the country
was no longer earning the standard of living the people demanded as of right, the government
borrowed from overseas to keep up the illusion of prosperity.

Throwing off these shackles was not easy but the Labour government, which won the 1984
general election, started the process.

Faced with the stark reality that something had to be done to turn the economy around, the new
government introduced policies aimed at reducing government spending, keeping inflation down
and opening the economy to world competition and world opportunities.

The first reform it carried out was to abolish completely all forms of farm subsidies, the next was
to divest itself of government owned businesses: e.g. the national railway, airline,
telecommunications, banking, printing and many other service type industries. Such operations
the government contended would be better operated and give better service if run by the private
sector. Income received from the sale of these assets was used to reduce the national debt.

The government decided that some of its businesses were not in the best commercial condition to
be sold in order for them to realize there full commercial worth. Principal among these was the
Ministry of Energy's Electricity Division the monopoly supplier and distributor of bulk
electricity in the country. The Electricity Division was instead formed into a State Owned
Enterprise and given clear objectives to turn itself into commercially viable company able to
compete with the best privately owned companies in New Zealand. The end aim being to sell the
business as a proven economically viable company.

The government research organization, Department of Industrial and Scientific Research, did not
escape the restructuring zeal of government. This organization was broken up into a number of
government owned Crown Research Institutes These new institutes were structured as limited
liability companies and given clear instructions to act in a more commercial manner with a
portion of their annual budget having to be met from private research work.



Figure 1 shows the New Zealand government departments involved in energy research,
development and operation prior to the restructuring
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Figure 1 New Zealand Government departments involved in power planning,
development and operation in 1986 prior to restructuring

In 1988 a National government (Conservative) was elected in the general election of that year and
remained in office until Nov 2000. This government continued with the economic reforms
introduced by the previous Labour government. They also proceeded to tackle much needed reforms
to labour employment contracts which, curbed the power of the trade unions and introduced
legislation which reduced the spiraling cost of the countries welfare and health service. These
changes marked the beginning of an era of user pays for services which New Zealand had led the

world in introducing as free social services.

The National government enacted further legislation changes to pave the way for the establishment
of a totally competitive electricity supply industry based around an open wholesale electricity

market- place.

The next sections of the paper details changes made to establish a competitive privatised (almost *)
electricity industry in New Zealand and the corresponding actions carried out to “privatise” and
“commercialise” the governments other energy related research and construction business

organizations.

* In Nov 2000 general election a Labour government was elected. One of its
election pledges being to stop any further privatization of the remaining State
Owned electricity-generating companies.




2 Restructuring of the New Zealand Electricity Industry (1987 to 1995)
2.1 Commercialisation of the Governments Electricity Business

New Zealand’s central government has played a direct and active role in the electricity business
from its origin. Private sector involvement in the generation of electricity has been minimal. The
building of any power generating facility greater than 5MW required special permission of
Government. By Act of Parliament in 1896 the government prevented local authorities from
granting power generation concessions to private companies without government consent, while
with the Water Power Act of 1903, central government vested in the Crown the rights to use
New Zealand’s lakes and rivers for hydro-electric power generation. The Geothermal Energy Act
of 1953 gave the government very similar powers over the use of the country’s geothermal
resources.

The NZ electricity industry has therefore evolved under political rather than commercial
influence, which gave direction to electricity supply as a social service rather than a commercial
operation. The government invested to ensure there was adequate production of electricity, and
the government, rather than using market mechanisms set the wholesale electricity price and,
attempted in a centralized manner to co-ordinate current and projected supply and demand.

The resulting emphasis throughout the industry was to ensure that physical shortages of capacity
did not occur, with a lesser emphasis on price and efficient production. Through the late 1970's
and early 1980°s one of the main influencing factors in new generation investment considered by
the Electricity Division was the retention of a skilled hydro/thermal generation design and
construction workforce.

Common ownership of transmission and generation led to uniform access pricing and no
incentives to encourage the Electricity Division to build generation close to its main load centres.

Figure 1 outlines the management structure of NZ Electricity Division prior being corporatised.
Note hierarchal position of the principal finance person in the organization

Figure 1
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Figure 2A Management Structure of NZ Electricity Division prior to Corporatisation.




In 1986, the Labour government passed legislation to place its electricity business on a more
commercial footing by turning it into a limited liability company. On 1 April 1987 the Electricity
Corporation of New Zealand (ECNZ) was formed as a state-owned enterprise with its own board
of directors and central government politicians stopped being involved in the running or price
regulation of the business. The new enterprise was structured as a commercial business and
charged by the government to make a return on shareholders assets equivalent to best private
sector businesses. Figure 2 illustrates the adopted structure of the new company.

NZ Government Shareholders
Minister of State Owned Enterprises
Minister of Finance

ECNZ
Board of Directors &
Chief Executive Officer

General Manager General Manager General Manager Board of Directors Board of Directors
Transmission & Production Marketing Designpower (NZ)Ltd Powermark (NZ)Ltd
System Control (Design company) (Line maintenance Co.)
\\ In July 1994 became \\ In 1997 purchased \\ Sold in 1996 to
separate independent GENZL (NZ)Ltd Alsthom (NZ) Ltd
Government company

Sold in 1998 to
Parson Birkinhoff Ltd of USA
and now trade as
PB Power GENZL Division

Figure 2B ECNZ organisational chart on establishment with asset changes outlined

The assets of the new business were valued at NZ$6.3 billion and its finances structured on a
45/55 debt equity basis. The generation assets used by the ECNZ are shown in following table.
Since being corporatised a key management strategy was aimed at improving the reliability and
availability of its existing plant. The availability improvements achieved are shown in table
below. The generation capability of the generating system, in 1995, based on plant reliability and
availability improvements was estimated to be around 36,000GWh/y. This represents a
generation gain equivalent to a 500MW base load power plant.

Type of Power | Installed 1995 Annual % Total Availability | Availability
Plant Capacity | Generation GWh | Generation 1986 1990-95
Hydro 5,100 MW 22,620 71% 65 % 88%

Thermal 2,300 MW 7,280 22.5% 60 % 80%
Geothermal 270 MW 2,100 6.5% 83% 92%
Total 7,670 MW 32,000 100%




A critical aspect of the ECNZ generation system is that the hydro lakes storage capacity is only
around 12% of the annual electricity demand when the lakes are full. This makes reliability of
supply very dependant on rainfall patterns, which can be variable and unpredictable in today’s
climatic change environment. In this setting the role of the fossil fueled thermal plant is that of
hydro firming stations. The geothermal stations operate continually in base load mode.

The advent of corporatisation brought many cultural changes to the organization. These in
themselves could occupy a lengthy period of discussion which I do not have time for in this
presentation. However, | would be prepared to discuss these over the next couple of days if any
of you are interested.

There is no doubt that the commercialization of ECNZ was a success. The average wholesale
price of electricity had reduced from around 6.5 cents/kWh in 1987 to 4.7 cents in 1995.0ver the
period 1990 to 1995 ECNZ made an annual average profit of NZ$410 million, for its government
share holders. This represents an 11% per annun average return on shareholders equity after tax.

2.2 Electricity Industry Restructuring

In 1987 the government lifted the statutory barriers to entry into the electricity generating side of
the business. This new legislation enabled any person or company to build and operate power-
generating facilities. In this action New Zealand’s energy policy in effect became one of “let
market forces prevail”. This policy is reliant on the principles of competition and the
disciplines of the market place to replace a past centrally directed, monopolistic industry.

However, before such a policy could be effective major changes to the whole of the New
Zealand electricity industry were necessary. The changes were: -

Separation of the national grid system from ECNZ control;
Commercialisation of the local electricity supply and distribution authorities;
Development of a wholesale electricity market

Promotion of competition in electricity generation.

Legislation was passed in August 1992 by way of the Energy Sector Reform Act to enable the
above changes to be implemented.

2.3 National Grid Separation.

The national grid system was seen as a natural monopoly, which had to be made available to all
generators to enable fair competition in the contestable energy generation side of the market. The
government initially sought to place ownership of these assets into a business structure involving
a mix of electricity industry, generation, local supply company and major industry user
ownership. However, the industry failed to agree upon an acceptable ownership structure and as
a result the government placed the ECNZ national grid assets into a separate state owned
company with its own Board of Directors and corporate identity.



The new company Transpower was established in July 1994. It is essentially an independent high
voltage transmission company whose charter is to provide an absolutely level service of common
carriage, and third party access to all-comers. Transpower also have the responsibility of
scheduling generators to meet the energy load requirements of the country on a strict merit order
basis. They are required to transmit power produced by any generator over the national grid on a
transparent pricing basis.

2.4  Commercialisation of Electricity Supply Authorities.

In 1992 there were over 60 local electricity supply authorities in New Zealand serving around 1.8
million domestic, commercial and industrial customers. These bodies exercised monopoly
franchise rights to supply and distribute energy within their assigned territorial area. It was a
statutory requirement for customers to be provided, at nominal cost, a supply of electricity no
matter how remote or economic it was to install. The supply authorities were usually controlled
by a municipal council or by a publicly elected body.

Within this structure there were no incentives to improve performance as each authority had its
own monopoly franchise and kept its customers regardless of how good or bad the service was.
The public also exercised significant influence over the management of the supply authority
through their voting power at local election time. This influence resulted in domestic electricity
rates being heavily subsidized by commercial and industrial customers.

The Energy Sector Reform legislation made it compulsory for local supply authorities to
restructure their electricity business on a proper commercial basis with appropriate gearing, rates
of return and sound financial stability. Exclusive local electricity supply franchising was
abolished and it was theoretically possible for any power generating company to sell electrical
energy to any customer anywhere in New Zealand.

In the commercialization process some authorities transferred their assets into a limited liability
company and issued in many cases windfall shares in the company to their customers; others
sold their assets to private New Zealand and overseas companies, with the income received, held
in trust for the benefit of the community.

In the year after this restructuring significant amalgamation took place between the new
companies as they all attempted to secure an economically viable customer base. By the end of
1995 the number of local supply and distribution companies had reduced to 30.

With generation restrictions ended some of the major local supply companies began building
their own power stations. By the end of 1995 planning consent and/or construction of 450MW of
combined cycle natural gas fired plant, 140MW of geothermal plant and around 24 MW of other
renewable energy type plants were being progressed by these private generators.

As already mentioned the commercialization of ECNZ resulted in a significant drop in the price
of wholesale electricity. The new energy retail companies used these reductions to address the
discrepancy between the price of commercial/industrial and domestic power.



2.5 Wholesale Electricity Market

The creation of a wholesale electricity market was the essential component in the development of
competition in the generation and wholesale selling of electrical energy in New Zealand. The
industry participants developed the concept, which began operation in July 1994.The market has
the following features: -

. Main power needs traded through long-term contracts between energy suppliers and
wholesale customers. (Wholesale customers include: major industry users,
wholesale retailers and energy traders)

. Establishment of a “spot market” which gives energy suppliers and wholesale
customers access to back up or additional supplies and trade opportunities in long
term contracted power at the “spot price”.

e A neutral pool company owned by market participants operates the wholesale
electricity market.

. Incentives offered through the market to promote, facilitate, and reward energy
efficiency and conservation.

e  The national grid company, Transpower, is responsible for the physical security of
the system through the dispatching of power stations and the arranging of back up
supplies.

o Market dynamics to regulate energy prices.

Under the market rules, competition happens at two levels: -

e The first level is the “spot market” where energy suppliers bid in offers of power for the
day ahead in half hour increments. The Marketing Company combines these bids into a
merit order of most cost efficient stations. Transpower then dispatches the stations in this
cost effective order. The price paid for all power generated in any half hour time period is
the price offered by the highest priced station used during that particular half hour period.

e The second level of competition occurs when electricity is sold under long-term contracts
between energy suppliers and wholesale customers. With these contracts wholesale
customers pay for security of supply and energy suppliers lock in a sizeable amount of
their generation at a known price unaffected by market *“spot price” variations.
Contracted power supplies are able to be re-traded on the “spot market: should the
purchaser incur a short term power surplus, or if the “spot market” price makes it
financially attractive to shed load.

The market provides timely price signals in circumstances of excess supply or during power
supplies shortages. The New Zealand government has adopted a light handed regulatory
approach to the operation of the market based on information disclosure requirements and
general commercial law. To date the market has been operating and performing in an effective
and acceptable manner. Figure 3 outlines in diagrammatic form the component parts of the New
Zealand wholesale electricity market.



Generating
Companies

nnnectinn

nwer

System
Control ‘ﬁ.,

National :-4?
Grid

Energy.4 b
Charge *

EMCO
Whn;esale Ment

Spot

-3 |!.-' i =
Eieun?:w / Distribution =5
Supply ; Company

Energy

Charge Power

Figure 3: MAIN COMPONENTS OF N.Z.
WHOLESALE ELECTRICITY MARKET

10



2.6 Generation and Retail Competition Problems.

The dominance of ECNZ in the electricity generation sector was seen by many in the industry as
a barrier to competition and stifles the innovation that competition would foster. ECNZ since its
establishment had contained its costs, improved employee performance from 5.6 GWh/employee
in 1988 to 11 GWh/employee in 1995; and had reduced the wholesale price of electricity to 4.7
cents NZ/kwWh. The ECNZ dominance enabled it to control short-term prices and it had the
ability to “average” the cost of its new generation against its existing lower cost stations and
thereby undercut any potential new entrant.

By 1995 problems had emerged in the electricity retail sector. While it should now have been
possible for a customer to buy electrical energy from any supplier he choose, this was not
happening as the local supply and retail companies were preventing or making it economically
unacceptable for independent energy suppliers to gain access to the local supply network to
provide power to customers.

3 Electricity Industry Competition Reforms (1995 to 2000)
3.5  Contact Energy establishment

Complaints about ECNZ"s market dominance led, in 1996, to the government splitting ECNZ
into two competing state owned generating companies. The new company, called Contact
Energy, inherited around 30% of ECNZ's generating assets including the Wairakei and Ohaaki
geothermal power stations.

3.6 Local Supply Company reforms

To address the now apparent lack of true competition in the local energy supply market the
National government, in 1998, passed the Electricity Industry Reform Act. This legislation had
the following aims: -

e Bring about ownership separation within supply companies of their energy trading and
energy transmission businesses.

e Elimination of electricity price cross subsidization of the riskier energy trading by
monopoly local line transmission business.

e Split the dominant state owned generator ECNZ into three separate competing companies
in order to create generation competition.

e Allow generating companies to retail electricity.

e Sell into private ownership the state owned generating company Contact Energy.

In April 1999 the three new state owned generating companies were formed with the indicated
National government aim that these would eventually be sold. The new companies are: -

e Genisis Power, with 1708 MW of generation capacity based around the 1000MW Huntly
conventional thermal power station.

11



e Meridian Energy, with 2340 MW of South Island hydro power stations
e Mighty River Power, with 1095 MW of hydro power stations located on the Waikato
River in the North Island.

Most of the local power supply companies chose to offload their electricity retailing and
generating businesses and retained their much less riskier lines business, becoming in effect
operators of electricity networks. Power accounts now separate energy charges and line charges.
(Sample NZ Electricity Account, Appendix 1, included at end of this paper.)

Out of the mad scramble to sell off electricity retail and generating assets, seven companies have
emerged as the main generation and retail players in the NZ market. To be economically viable
a customer base of around 400,000 customers is thought necessary. With only a total customer
base of 1.8 million the future consolidation of the generation and retail players is foreseen.

Contact Energy, sold into private ownership in April 1999, by way of a cornerstone sale of 40%
of the shares to Edison Mission Energy of the USA and the remaining 60% by way of a public
share float to investors in New Zealand and overseas. Contact Energy had a book value of
around NZ$1.3 billion at the time of sale. Edison Mission in a competitive bidding process
purchased its 40% stake for NZ$1.2 billion, valuing the shares at NZ$4.60 each. The government
then offered the remaining 60% of the stock to the public at NZ$3.10 per share, which earned the
government around NZ$1.24 billion, making the total sale price of NZ$2.4 billion. A very nice
financial gain to the government.

Further privatization of state generation assets has now been deferred indefinitely as a result of
the November 1999 general election, which returned a center left government coalition of
Labour and Alliance parties. It is the stated aim of the new government not to sell the three state
owned generating companies.

4 Reality after Electricity Industry Restructuring.
4.1  Electricity price

The introduction of competition into the electricity market has reduced wholesale price of
electricity. The average “spot price” of electricity for 1999 and 2000 has been around 3.65 NZ
cents/kWh. The average wholesale price, in 1995, before the split up of ECNZ was 4.7
cents/lkWh. However, this cost reduction has not flowed through to the domestic customer who is
paying around 13.75 cents/kWh for energy including line charges. Figure 4 shows indexes for
generation and transmission prices and the prices paid by domestic, commercial and industrial
consumers in New Zealand over period 1989 to 2000. All prices are real (inflation adjusted). The
1989 base equals 100. While all other prices have fallen, the price paid by domestic consumer
has risen by 15%.

12
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Whilst the government made a handsome profit on the sale of Contact Energy, the privatized
company now has to earn a return on that inflated investment cost.

In the scramble to secure as large a customer base as possible, the new generator/retail
companies entered into a bidding war to buy customers from the old local power companies.
The price obtained by the old power companies for their customers ranged from NZ$300 to as
high as NZ$800 per customer. With around 1.8 million customers, this purchasing fiasco added,
by my estimate, approximately NZ$600 million to the set up costs of the generator/retail
companies. A cost, which in the end must be paid for by the customer.

The new lines companies have also been guilty of some dubious accounting practices, namely by
revaluing their lines assets at replacement value and not at a realistic cost basis. This enabled
them to justify a higher cost of providing their lines service.

Electricity is no ordinary competitive business. Different retailers cannot compete on quality
because electrons are all the same. They can only compete on price. This means that a power
retailer must charge its lowest prices for its most profitable consumers — major electricity users,
big office blocks, chains of supermarkets or service stations, and charge the small domestic
consumer more and more as competition bites.

13



4.2 Security of supply

Previously ECNZ was charged with ensuring the continuity of the countries power supplies at
least generation cost. Being centrally coordinated they were able to achieve this by optimizing
hydro generation in order to minimize thermal power generation. As mentioned previously the
NZ power system has hydro storage for only 12% of annual generation needs. In dry years
ECNZ was able to manage the situation to best and least cost by utilizing its thermal stations.
Under the new competitive market arrangement “dry year” risk will cease to be managed on a
central basis. None of the new generating companies will have any implicit obligation to supply
or protect wholesale buyers, apart from through contractual arrangements. This could leave
power consumers, who are at the end of the supply chain, with little protection against shortages
or skyrocketing spot prices.

4.3 Conclusions

e The political aim of introducing competition in the NZ electricity market to bring down
the price of electricity to all consumers has not, as yet, been realized.

e Serious concerns exist about the ability of the market mechanism to manage power
supply security in a “dry year” crisis.

e In NZ with its small customer base it is difficult to see the 7 power generating companies
continuing to exist in a profitable manner. Sooner or later amalgamation of some of these
companies will have to take place. Reducing the number of companies to say 3 or 4
opens the door to collusion between them on power pricing in order to maintain company
profits thus defeating the very objective of the restructuring.

e There is no doubt that the commercialization of ECNZ was a success. It proved that the
government could operate a profitable business, which provided profit returns to the
people of the country on par with the best achievements of the private industry. Its
success, | believe, negates the often-held view that only private enterprise can run a
successful commercial business.

5 Restructuring New Zealand Research Organisations.

5.1  Research Funding

New Zealand government research organizations were not spared the economic reforms which
the Labour and National governments introduced in the late 1980°s and early 1990's. Figure 1
outlines the organizational arrangement which existed prior to economic reforms. The
government research organization. Department of Scientific and Industrial Research (DSIR) had
its own budget appropriation from the government budget. In the power development area, three
government ministries had their own separately funded budget to pursue the work they were
responsible for in implementing these power developments. In the case of geothermal
developments, the research needs of the other ministries were coordinated by the DSIR who then
arranged for the necessary funds to implement this work. Results of geothermal research work
undertaken by the DSIR were made freely available into the public domain.
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In 1984 funding of research, investigation and exploratory drilling for new geothermal
development prospects was transferred to the Ministry of Energy and funded through the Gas
and Geothermal Trading Group budget or from the ECNZ budget. The Geothermal Division of
the Ministry of Works lost its own independent budget appropriation. All research work
undertaken now became the commercial property of the funding organization.

The DSIR initially remained untouched by the extensive business restructuring of 1987, the
government continued to fund public research work, however, these programmes had to have a
recognized commercial end use and preferably have the support of a private industry end user.
Also initiated at this time was the need for government research groups to seek commercial work
to cover up to 30% of their operating costs. Inter division and inter department charging
introduced in order to create a more commercial focus.

5.2 Establishment of Crown Research Institutes (1991)

A major transformation of government research departments took place in 1991 with the
establishment of 10 government owned Crown Research Institutes (CRI). These were set up as
limited liability companies, each with its own board of directors. Figure 5 below shows roughly
the dispersal of the governments research departments into the new CRI organizations. While
politically no sale of the CRI's has been mooted by government, they were structured with that
possibility in the future.

Figure 5 Dispersion of NZ government research departments into the
Crown Research Institutes

Department of Scientific and Crown Research Institutes
Industrial Research

NZ Geological Survey

Geophysics Division Geological and Nuclear Sciences Ltd

Applied Mathematics Division

Seismic Research

Nuclear Sciences

Radiation Laboratory Environmental Science Research Ltd
Chemistry Division

Dominion National Laboratory Industrial Research Ltd.

Solid Fuels Research

Soil Bureau

Crop Research AgResearch Ltd

Ecology Division Crop and Food Research Ltd
Grasslands Division Horticulture Research Ltd

Marine Research Division Landcare Research (NZ) Ltd.
Agriculture Research Division Agriculture & Marketing Research Ltd
Dominion Observatory National Institute of Water & Atmosphere
Weather Research

Forest Research Division Forest Research Institute Ltd.
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At the same time as the CRI"s were set up the government also set up, under the Ministry of
Research Science and Technology, a new organization called the Foundation for Research
Science and Technology (FRST). This new organization is in effect the governments purchasing
agent for science and technology research. FRST in conjunction with the Science Ministry
identified research and technology development programmes, for targeted basic research. These
programmes were initially funded out of the Public Good Science Fund. The CRI's submitted
research projects which met the identified government research goals and bid for the available
funding on a contestable basis. Funding is allocated on, at most, a three-year programme of
work. If a research project failed to gain the necessary financial support the scientists working on
that project have to be accommodated out of funds derived from other successful bids or their
contracts terminated. Strong emphasis was also place on the CRI’s to secure at least 30% of their
annual budget from privately funded commercial research work.

In 1996 research funding granted to Universities out of the governments education budget was
transferred into the FRST funding pool and now universities and the CRI"s compete for the
available government research funds.

The total annual research funds dispersed by FRST in 1999/00 was around NZ$340 million of
which the Geological and Nuclear Sciences (CRI) received approximately NZ$13 million with
about NZ$1.7 million being spent on geothermal research.

The most recent change to be introduced by the Science Ministry occurred in 1999/00 with a
review and refocus on strategic research necessary to underpin the emergence of tomorrows
enterprises and help shift the current business sectors into the premium earnings markets that will
play an increasingly important role in generating the countries future wealth. With respect to
energy research the focus is being placed on the new and emerging renewable energy resources

( Biomass, wind and solar). Geothermal is identified as a proven energy resource and
consequently has been subject to a decline in research funding over the past few years.

Volcanology and seismic research and their ongoing monitoring are deemed national interest
programmes which, receive 100% government funding from two sources, FRST and the
EarthQuake Commission (EQC). In New Zealand the government covers earthquake damage
claims by charging a percentage levy on all insurance policies.

5.3 Private Geothermal Resource Development

Between 1996 and 1998, 154 MW of privately funded geothermal generating capacity was added
to the New Zealand electricity supply system. These developments were instigated on
geothermal fields which had been previously investigated by the government thus very little new
research/investigation work arose out of these projects.

The parent owners of the Tasman Pulp and Paper Company instigated some new preliminary

investigation into geothermal prospects within a 50km radius of their existing Kawerau
geothermal operation. However, no action has been taken to develop any of these prospects.
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The current very low wholesale market price for power in New Zealand has effectively put a stop
to any new geothermal developments. Currently no government funding is being spent on
investigation of new geothermal resources.

6 Governments infrastructure Works and Development organisation

At the same time as ECNZ was formed into a state owned enterprise the governments
construction business, Works and Development, was made into three separate state owned
commercial enterprises, and its Water and Soil Division transferred into the National Institute of
Water and Atmosphere, one of the new Crown Research Institutes.

The three new Works organizations were: -

e Works Civil: This inherited all the civil construction plant equipment and associated
personnel. Operated as a successful business, competing against private contractors for
civil construction work, until sold, in 1996, to Downer Group of Australia.

e Works Consultancy: Set up as a civil engineering consultancy organization, inheriting the
professional engineering, architects, planners and hydrology staff. The enterprise was
sold in 1996 to Renong Group from Malaysia. Now trades as OPUS Consultancy on a
local and international basis.

e Works Geothermal:_This unit consisted of the geothermal drilling and engineering
organization based at Wairakei. It was the smallest of the new enterprises and to survive
commercially it branched out into hydro and thermal power plant contract maintenance
work. It was eventually sold, in 1997, to Downer Group of Australia.

These new enterprises were given a mandate to become commercially viable and to compete for
new government business on an equitable basis with the private sector.

The Water and Soil Division, responsible for operating hydro catchment flow monitoring
stations through out the country, was transferred to the NIWA organization, a newly formed
Crown Research Institute. This group continues to carry out this task on a contract basis for
existing hydro and irrigation catchments schemes and charges power companies and regional
authorities commercial rates for these services. Flow monitoring, carried out in the national
interest, is government funded and the data made available to the public on payment of a search
fee.

The government through Transit New Zealand plans and funds national road construction,
improvements, and maintenance, then contracts out the design and execution of the approved
work programmes to private companies.

7 Resource Management Legislation

“Use the land wisely, for the good of all our people, and protect it for our children and future
generations.”

This reflects the Maori ethic if “kaitiakitanga” meaning the sound stewardship and guardianship
of resources.
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This ethnic is a cornerstone of the Resource Management Legislation enacted by the New
Zealand Government in October 1991.

The Resource Management Act (1991) is one of the most fundamental Law reforms to have
occurred in New Zealand history. It has far reaching effects on the approach to development and
conservation of New Zealand resources, and it has significantly changed the legislative
provisions relating to the management of the geothermal resources of the country. It replaces 16
major Resource Management Statutes and impacts on a further 44 pieces of current legislation.
In the past these laws have been conflicting, overlapping and confusing to users, have not
allowed all relevant values to be taken into account, and often did not achieve good
environmental outcomes.

The stated purpose of this Act is:
“To promote the sustainable management of New Zealand’s natural and physical resources.”

Sustainable management is defined in the Act as ...”managing the use, development, and
protection of nature and physical resources in a way, or at a rate, which enable people and
communities to provide for the social, economic and cultural well being and for their health and
safety while:

(@) sustaining the potential of natural and physical resources (excluding minerals) to meet the
reasonably foreseeable needs of future generations; and

(b) safeguarding the life supporting capacity of air, water, soil and ecosystems; and
(©) avoiding, remedying or mitigating any adverse effects of activities on the environment.”

Under the Resource Management Act Geothermal fluid including steam is included in the
definition of ‘water’. Thus for resource management purposes the mass and energy components
of geothermal fluid are lumped together and treated as a sub-set of ground water. The
management of geothermal resources now parallels the management of ground water systems. A
similar approach is taken in the states of Wyoming and Nevada in the USA.

The effect of the legislation is that any geothermal development must assess impacts on the
surface manifestations of a geothermal field such as geysers, hot springs, boiling mud pools, and
any significant vegetation, indigenous fauna or other ecosystem nurtured by the natural
geothermal activity, as these are generally considered t be non renewable.

The relationship of the Maori and their culture and traditions with their ancestral lands is also
identified as a matter of importance. Geothermal activity has traditional, historical, cultural and
spiritual associations for the Maori people. The critical concern for the Maori is that their beliefs
and values are taken into consideration at the decision making stage of any geothermal
development.
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The Act also requires that any user of a natural resource must ensure that the resource is used in
an efficient and effective manner.

The Resource Management Act has been described as “enabling legislation”. This means that it
does not contain explicit directions for managing our natural resources. Instead the Act is
concerned with effects of activities.

The Act removes the direct responsibility of Central Government for resource management and
places this as a key role of Regional Government. Under the Act it is mandatory for each
Regional Council to prepare a “Management Plan” which will provide an overview of the
resource management issues of the region and enact policies and methods to achieve integrated
management of the natural resources of the whole region.

The management strategy plan, prepared by the Waikato Regional Council, in whose region
approximately 80% of the high temperature geothermal systems within the Taupo Volcanic Zone
are located requires that sustainable management of the region’s geothermal resources be
practiced from a macro level rather than attempting to manage individual systems. This implies
that different geothermal systems within the region may be managed to exploit different aspects
of the regional geothermal resource. It also recognises the impossibility of exploiting a
geothermal system for large-scale fluid and heat production without significantly altering the
nature of the system and impacting the natural surface features. The plan designates zones
containing systems whose reservoirs can be depleted as “Reservoir Depletion Zones”, and zones
containing systems whose reservoirs should be protected as “Reservoir Protection Zones.”

The management strategy also proposes that a “single tapper” be given the exclusive right to
exploit geothermal systems designed for development. This proposal:

« Avoids fragmented development of a system.
. Enables co-ordinated management.
« Avoids the conflict and interference inevitable with multiple developers.

« Provides the necessary security for the long-term commercial investments that are necessary
when utilising geothermal resources.

« Provides a mechanism for development where there are multiple interests.

« Reduces the need for rapid extraction techniques that would be contrary to the sustainable
management provisions of the Resource Management Act.

The New Zealand geothermal community in general supports the “single tapper” management
concept.

Within the RMA there is provision for a royalty to be charged for the extraction and use of
geothermal energy. To date these royalty payments have not been invoked.
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Appendix 1 NZ electricity account showing energy and line charge components

FrugiPFawer Limjeed

Friends ‘»
Electricity Account

Note: Mators are naow
Mr 1A Thain read two monthly, but
19 Cherry Lane monthly accounts will
Taupo 2730 still ba sant
Dy Bave & guistion sbioul Previous Balance £156.46
wour TnisiFower scount? 1 Do 3000 Payenemit Recewved - Thank You L acE ——
e ey Total brought forward $8.24CR =)

FlEsis gugle Lhs aumber
waturn vlhing

Erwrgy Plumiber Assessment Reading  perisd fram 23 Nev 2000 12 22 Det 2000
3?1 5?5 1:’ Druscrip lon Pravioun Carrent uanitn i Toral
Phweiting Rauding Reading [Pries Charge §
19 Dherry Lane Taups
TP O00ET | 5 TSTUGET Wiwearad P 0171 SEBOL s20 ¥k et 4078

Weea oy Py AN AB4E0 AR 5 2% pends Rm
Hoxt Haading Date W bran CORneCtan Modayr &1 30 cont 404
23 Jan 2001 Total 5138.92
hwelcn Date
22 Drec 2000
GET Heglstered Nurmber Liss 5% ot Baygrmeend [Hacouin® 6.95CR
Lt Current Total if paid by 09 Jan 2001 $131.97
Staterment/Tax Invoios L — ¢ emeinidEetAlTT
ADIBOAGA" (Inchiden GET)
Average Dally Consumption Total Due $123.73

And Corl = —___.}]
“.o.ml ‘ Total rebate to date; 541.50CR
\/_/\\ j 0
:||III|||||||||I- il
Averaged price of 1010 units = 11.25 cents/kWh
Line connection charge/unit = $24.96 = 2.5 cents/kWh

1010 units

Average total cost for energy plus lines charge = 13.75cents/kWh
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Arsfundur Orkustofnunar 2001 haldinn 21. mars s.4.

Orkustofnun & timamoétum?

porkell Helgason, orkumalastjori

Eg hef ni teekifeeri til ad flytja dvarp orkumalastjora i fimmta sinn. Mér hefur hingad til
ordid tidreett um hid ytra umhverfi Orkustofnunar og islenskra orkumala. Pannig hef ég
fjallad um orkulindir landsins, nytingu peirra ad teknu tilliti til umhverfisahrifa og um
markadsvadingu raforkugeirans. En i fyrsta arsfundarerindi minu, vorid 1997, raeddi ég
p6 um innri mél Orkustofnunar enda var pa nybuid ad breyta skipulagi stofnunarinnar
gagngert og setja henni reglugerd. NU etla ég aftur ad taka upp pennan sama prad og
fjalla einvéroungu um stédu Orkustofnunar og hvad kann ad vera framundan i peim
efnum.

1. Starfsemi og stada

Eg vil pa fyrst reda um starfsemi stofnunarinnar & lidnu ari og pad sem er & dofinni
aour en ég vik ad pvi sem heiti avarpsins gefur til kynna.

1.1 Helstu verkefni og afkoma

Umsvif Orkustofnunar hafa vaxid & undanfornum arum og var arid 2000 par engin
undantekning. Velta stofnunarinnar er ordin &maéta pvi sem einna mest var fyrir halfum
odrum aratug. Arsverkum fjolgadi po ekki fra arinu & undan. Fjarhagur stofnunarinnar
var pokkalegur, enda pott litils hattar halli hafi ordid a rekstri hennar i heild. Eru gefnar
a pvi skyringar i arsskyrslu fyrir arid 2000 sem 16gd er fram & pessum arsfundi.

Mest er um vert ad 6flugar og arangursrikar rannsoknir voru stundadar & arinu. Um pad
fjalla erindin hér & eftir. En medal rannsoknarverkefna ma nefna sérstaklega
eftirfarandi, en nokkru ytarlegri lysing er i arsskyrslunni:

= Jardhitaleit
Godur arangur var af borunum eftir heitu vatni og hahitagufu & érinu, en par
er oftast byggt & jardhitaleit Orkustofnunar og eftirliti hennar vid boranirnar.
Nefna ma sem deemi vinnslusvadi Hitaveitu Rangainga i Kaldarholti,
jarohitaleit & Laugalandi & Pelamork fyrir Nordurorku og vid Grafarlaug
vegna hitaveitu i Budardal. Sidast en ekki sist afar arangursrikar boranir i
Svartsengi og a Nesjavollum.

= Vatnafarsrannsoknir
Umesvif vatnafarsrannsékna Orkustofnunar hafa stéraukist en peer eru
forsenda peirra miklu framkveemda og aforma i vatnsaflsvirkjunum sem nd
eru & dofinni.

=  Rammaaetlun
Umfangsmiklar rannséknir voru gerdar og gégnum safnad til studnings
Rammadzatlun um nytingu vatnsafls og jardvarma.



= Hafshotnsrannsoknir
Stofnunin atti adild ad undirbuningi nys ataks i hafsbotnsrannséknum baedi
vegna leitar ad oliu og gasi en einnig til ad styrkja grundvoll réttar okkar til
landgrunnsins.

= Nattdruva
Stundud var voktun og vidbrégd vid nattdruva svo sem i &m par sem heetta er
a jokulhlaupum og eftirlit var haft med astandi i jaréhitaholum & Sudurlandi i
kjolfar skjalftanna miklu.

= Midlun pekkingar erlendis
Jarohitaskdli Haskola Sameinudu pjédanna var rekinn i 22. sinn med 18
nemendum og meistarandmi sem nymeeli. Verkefni Rannséknasvids &
jardhitasvidi erlendis hafa storaukist. Bodid var i vatnamalingaverkefni i
Maosambik.

= Alpjodlegt visindaframlag
Orkustofnun atti 6fluga adild ad alpjodlegri jardhitaradstefnu i Japan; 32
erindi og veggspjold komu fra Orkustofnun en 88 fra fyrrum nemendum
Jardhitaskolans. Alpjodleg radstefna um hamfaraflod & Islandi var haldin ad
tilstilli Vatnamalinga Orkustofnunar.

= Umsagnir og upplysingar
Almennar umsagnir og upplysingamidlun er fastur lidur i starfseminni, m.a.
med utgafu Orkumala, forystu um gerd orkuspaa o.fl.

1.2 Hasnaedismal

Husnadismal Orkustofnunar hafa verid i o6lestri um langa hrid. Stofnunin er i
leiguhlsnadi sem rekid er af tveimur adilum rikisins, Fasteignum rikissjéds og Soélu
varnarlidseigna. Umkvartanir okkar, leigjandans, hafa einkum beinst ad bagu vidhaldi i
og umhverfis stofnunina og 6fragengnum og takmérkudum bilasteedum. Astaeda pessa
astands hefur verid vangeta leigusalanna til ad sinna pessum malum auk agreinings
peirra & milli. En starfsfolk og vidskiptavinir Orkustofnunar hafa verid polendurnir. NG
virdist vera ad rofa til i pessum malum og er pad vel. Brynt er ad Urbatur dragist ekki
og verdi gerdar a komandi sumri.

Med auknum umsvifum Orkustofnunar, einkum hja Vatnamalingum en lika med veantu
auknu hlutverki orkumalahlutans, er ordin porf & auknu hasnadi. NG vill svo vel til ad
stofnuninni bydst aukid hisnadi sem Sala varnarlidseigna hyggst ryma & nastunni.
Stofnunin hefur mikinn hug & pvi ad taka pessu bodi og er brynt ad taka um pad
akvoroun nu a naestu vikum.

Spyrja ma hvort ekki verdi fyrst ad eyda peirri dvissu um framtid stofnunarinnar sem
vikid er ad sidar. bvi er fyrst til ad svara ad vonandi geta akvardanir um fyrirkomulag
0g hasnadi farid saman i tima. En jafnframt skynja eg pad svo ad velflestir peirra sem
um malin hafa fjallad vilji ad hinir adskiljanlegu hlutar Orkustofnunar verdi saman &
einum vettvangi hvernig svo sem skipulagslegum samskiptum peirra verdi hattad.

Pad husnadi sem bydst ni er meira en nemur pérfum Orkustofnunar. bvi verdur pad
gaumgeeft hvort unnt verdi ad finna medleigjendur sem starfa & orkusvidi, ad radgjof
eda rannsoknum, og koma pa jafnt til greina opinberar stofnanir sem og einkaadilar.
pannig geeti hasnzdid vid Grensasveg ordid ad “orkugardi”, vettvangi fyrir sem
vidfedmasta en samsteda starfsemi & svidi orkumala. Avinningurinn veeri folginn i
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samrekinni stodpjonustu svo sem 6flugu boka- og upplysingasafni auk gagnkvems
pekkingarstreymis manna & milli. Hér nefni ég “orkugard” en etv. er pad ekki hid rétta
heiti. Vid a Orkustofnun viljum lita & okkur sem stofnun a svidi audlindanytingar og
audlindavoktunar og hofum pa umhverfismal jafnframt i huga. Nafngift hissins meetti
pvi ad 6sekju vera vidfedmara: “orku- og umhverfisgardur”.

1.3 Flutningur starfsemi ut & land

Flutningur & starfsemi hins opinbera Ut & land er ni mjog til umreedu. Ad frumkvadi
idnadarradherra var fyrirteekinu PriceWaterhouseCoopers falid ad gera uttekt &
moguleikum & flutningi  einstakra verkefna eda stofnana idnadar- og
vidskiptardduneytisins til landsbyggdar. Pbessi Gttekt liggur na fyrir og hefur
orkumalastjéri gert athugasemdir vid hana i bréfi til idnadarradherra. Ekki er tom til ad
fjolyrda hér um pessar athugasemdir en per lGta einkum ad peim misskilningi ad
Vatnamalingar Orkustofnunar séu fremur til flutnings fallnar en margt annad.

En allt um pad hlytur sérhver opinber stofnun ad gaumgaefa med hvada hetti hin getur
stutt vid pa stefnu stjornvalda ad styrkja basetu i landinu og sporna vid byggdaréskun. |
fyrrgreindu bréfi okkar bentum vid & ad fleira skiptir par mali en flutningur opinberra
starfa. Vid nefnum ad drjagur hluti af starfi Orkustofnunar felist i verkefnum sem falli
vel ad pessari stefnu. Naegir ad nefna arangursrika leit ad heitu vatni i pessu sambandi,
en fatt er betur til pess fallio ad styrkja bdsetu en ad tryggja folki adgang ad peim
lifsgeedum sem felast i heitu vatni.

Stofnunin hefur na pegar tvo Gtiba, a Akureyri og a Egilsstodum. pad er fullur vilji hja
okkar ad efla pau. Ad pvi verdur unnid & naestu misserum; vonandi med goédum
studningi stjérnvalda og heimamanna.

1.4 Starfsmenn

A arinu l1étu nokkrir starfsmenn af storfum vegna aldurs. betta voru peir:

»= Einar Tjorvi Eliasson
= Gudmundur Vigfusson
= Svanur Palsson

Peim eru pokkud 16ng og farsal storf i pagu stofnunarinnar.

Adrir hurfu til annarra starfa & nyjum vettvangi eda til frekara ndms:

= Einar Hrafnkell Haraldsson
= Kiristin Sigurdardottir

= Kristin S. Vogfjéro

= Ragnhildur Freysteinsdottir
= Sigurdur Pétursson

Ad auki koma sumarstarfsmenn og fara eftir ad hafa lifgad upp & tilveru okkar sem eldri
erum. bessu folki 6llu er 6skad aframhaldandi velfarnadar.

Einn starfsmadur var kalladur yfir méduna miklu beint ar starfi sinu. betta var Helga B.
Sveinbjornsdottir, forstoédumadur teiknistofu Orkustofnunar sem lést 21. noév. s.l.
Margir nutu feerni hennar og fjors enda var hdn hvers manns hugljdfi. Hennar er sart
saknad.
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| stad peirra sem hafa farid hefur komid nytt folk, sem bodid er velkomid til starfa.
Badi pvi svo og 6llum 6drum starfsmdénnum Orkustofnunar pakka ég vel unnin storf og
samstarf & starfsarinu 2000.

2. Orkustofnun a 20. éldinni

“Ad fortio skal hyggja ef frumlegt skal byggja” kvad skaldid og frumkvodullinn i
orkumélum, Einar Benediktsson, fyrir einni 6ld. pvi skal litid til baka 4dur en um pad
verdur fjallad hvort Orkustofnun standi nd & 6drum timamadtum en peim ad hefja starf &
nyrri 6ld.

2.1 Agrip af ségu Orkustofnunar

Saga Orkustofnunar hefur ekki verid ritud, pott ymislegt efni sé til i p& veru og er agrip
bess ad finna & vef stofnunarinnar.' Upphaf Orkustofnunar er mjég tengt einum manni,
Jakobi Gislasyni rafmagnsverkfraedingi, sem var pegar arid 1929, nokkrum arum eftir
setningu vatnalaganna og laga um vatnsorkusérleyfi, radinn til starfa hja rikinu ad
detlanagerd um raforkuver og rafmagnsveitur. Arid 1933 var hann gerdur
forstodumadur Rafmagnseftirlits rikisins og raforkumalastjori i Kkjolfar setningar
raforkulaga 1946. Ma segja ad pa sé kominn fullskapadur visir ad Orkustofnun en lika
meiru en pvi: Rafmagnsveitum rikisins. A sjounda aratuginum eru pessar stofnanir
adskildar og er Orkustofnun myndud 1967 og fengid hid almenna rannsoknahlutverk i
orkumalum &samt radgjafar- og umsagnarhlutverki gagnvart stjérnvéldum. Nokkrum
misserum adur var og Landsvirkjun sett & laggirnar.

Jakob Gislason vard fyrsti framkvaemdastjori Orkustofnunar, orkumalastjori og gegndi
pvi embeetti til &rsins 1973 eftir fjogurra &ratuga starf i s&dstu stjorn orkuméla. P& tok
nafni hans Bjornsson vid orkumalastjérastarfinu og gegndi pvi i ner aldarfjérdung par
til ég tok vid i september 1996.

2.2 Skipulagsbreytingin 1997

Orkustofnun hefur, eins og vera ber, verid i sifelldri préun alla sina tid og umsvif
hennar hafa verid breytileg.

! [ eftirfarandi ritum er fjallad um forségu orkuméla og pa um leid addraganda Orkustofnunar:
Gudjon Fridriksson. 1997. Einar Benediktsson: &visaga. I. b. Rvk., 1dunn.
Helgi Kristjansson. 1997. Birta, afl og ylur. Saga Rafmagnsveitna rikisins i 50 ar 1947-1997 Rvk.,
Rafmagnsveitur rikisins.
Sigurjon Rist. 1990. Vatns er porf. Rvk., Bdkaltgafa Menningarsjods.
Sveinn bordarson. 1998. Audur ar idrum jardar. Saga hitaveitna og jardhitanytingar & islandi Rvk.
Hid islenska bokmenntafélag. Safn til idnsogu Islendinga XI1. bindi.

Orkumal koma og vid sdgu i eftirtéldum ritum pétt Orkustofnunar sé ekki getid:
Gudjon Fridriksson. 1998. Einar Benediktsson: e&visaga. 2. b. Rvk., Idunn.
Gudjon Fridriksson. 1999. Einar Benediktsson: &visaga. 3. b. Rvk., 1dunn.
Sumarlidi R. Isleifsson. 1996. i straumsamband. Rafmagnsveita Reykjavikur 75 ara 1921-1996 Rvk.
Rafmagnsveita Reykjavikur.
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1. mynd: Fjarmalaleg umsvif & Orkustofnunar & lionum arum

Mest voru umsvifin um midbik 9. aratugarins pegar badi voru i undirbuningi
storvirkjanir i Blondu og i Jokulsa i Fljotsdal en ekki sidur jardhitaleit vegna
umfangsmikillar hitaveituvadingar.

Eftir pad purfti ad draga saman seglin og verkefni jafnframt feerd annad: Jardboranir
voru adskildar fra Orkustofnun og stofnunin dré sig mjog til baka i undirbaningi
vatnsaflsvirkjana. A pessum og nastu arum stodu stjornvold fyrir tidum Gttektum &
stofnuninni; sagt er ad peer hafi talid ner tuginn & litlu fleiri arum. paverandi radherra
orkumala, Finnur Ingélfsson, tdék svo af skarid og lagdi drogin ad peirri
skipulagsbreytingu sem tok gildi 1. jan. 1997.

Adur en lengra er haldid er naudsynlegt ad fara nokkrum ordum um markmid og
fyrirkomulag pad sem pa var tekid upp til pess ad skilja stdéduna nu og pad sem
framundan kann ad vera. I hnotskurn voru pau markmid sem sett voru med nyskipaninni
pessi, og hér visa ég ordrétt i arsfundarerindi mitt 1997:

= Ad adskilja framkveemd rannsdkna fra radgjafar- og stjornsysluhlutverki
stofnunarinnar.

= Ad rddgjafar- og stjérnsysluhlutinn, orkumalahluti, fai aukid veegi og taki i
timans ras vid verkefnum fra raduneyti.

= Ad & orkumalahlutanum verdi skilgreind verkefni, sem unnin eru fyrir fé a
fjarlogum, samid um framkveemd peirra og peim fylgt eftir.

= A0 rannsoknirnar séu reknar sem fjarhagslega sjalfsteed starfsemi,
orkurannsoknahluti.

= Ad orkurannsdknahlutinn standi undir sér med tekjum af rannsoknarsamningum,
hvort sem er vid orkumalahluta stofnunarinnar eda orkufyrirtaeki.

Og skipuritid sem péa var stadfest og enn er i gildi tdk mid af pessu:
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2. mynd: Skipurit Orkustofnunar

Og hvernig hefur svo til tekist? Eg leyfi mér ad fullyrda ad ofangreind markmid hafa i
6llum adalatridum pegar nédst:

= Orkumalahlutinn og orkurannsoknahlutinn eru ad fullu fjarhagslega adskyldir.

= Orkurannsdknahlutinn stendur & eigin fotum og an studnings af fjarveitingum.

= Rannsoknarverkefni fyrir rikisfé lita sama aga og 6nnur séluverk.

= Radgjof og umsagnir um stjornvaldsakvardanir og pingmal eru 6hadar pvi hvort
og hvada verkefni er verid ad vinna fyrir adra adila a orkurannsoknarhlutanum.

Og svo metti lengi telja. Fjarmalardduneytio gaf fyrir nokkrum arum Gt skyrslu um
adskilnad & samkeppnisrekstri hins opinbera?. Mér er ekki kunnugt um neina stofnun
hlidsteeda Orkustofnun sem hefur hrint pessari stefnuskra i framkveemd i sama meeli og
han.

Skipulagsbreytingin 1997 var méalamidlun milli pess ad kljufa stofnunina upp i
rannsoknapjonustu og opinberan rekstur. HGn var tilraun til ad halda saman 6flugu
umhverfi i orkurannséknum. Ad formi til hefur pad tekist en i reynd hefur ordid
talsverdur  adskilnadur  innanhdss; ad  mestu  Ohjakvaemileg  afleiding
skipulagsbreytinganna par sem orkumalahlutinn og orkurannsdknahlutinn verda ad vera

i talsverdri innbyrdis fjarleegd. En pad verdur ekki baedi haldid og sleppt.

Allt um pad tel ég otvireett ad sambyli hinna einstdku eininga stofnunarinnar hafi verid
til hagraedis og hagsbota fyrir vidfangsefnin, baedi rannsdknir og radgjof.

2 Fjarmélaraduneytid. 1997. Fjarhagslegur adskilnadur i rekstri rikisstofnana. Stefna, greinargerd og
leidbeiningar. Rvk, Fjarmalaraduneytid. Rit; 1997-5.



3. Orkustofnun i upphafi 21. aldar

Meginhlutverk  Orkustofnunar er ad stunda  orkurannsoknir.  Samhlida
rannsoknapeattinum hefur stofnunin pé frd upphafi haft radgjafarhlutverk gagnvart
stjornvéldum. Pad er samspil pessara tveggja meginhlutverka sem er tilefni pess ad
ihuga stodu Orkustofnunar na.

3.1 Ny og breytt verkefni

Fréa pvi ad skipulaginu var breytt i arsbyrjun 1997 hafa nokkur stjornsysluverkefni verid
feerd til stofnunarinnar en 6nnur fra henni. Burtu hefur farid umsja Orkusjods og
framkveemdastjérn fyrir Orkurad, en med pvi ad fjarmagni Orkusjods hefur i auknum
meeli verid beint til Orkustofnunar potti ekki lengur vid hafi ad stofnunin feeri med
umraedd verkefni.

Tvenn l6g hafa fert stofnuninni verkefni og pau pridju eru i bigerd.

Fyrst er ad geta laga um rannséknir og nytingu & audlindum i joréu. Par er stofnuninni
&tlad allvidtekt hlutverk:

= Umsagnir til r&dherra um veitingu rannsékna- eda nytingarleyfa.

= Eftirlit med rannséknum landeigenda sjalfra.

= Ad taka vid tilkynningum um minnihattar vinnslu & jardefnum, jardhita og
grunnvatni.

= Skyrsla til radherra um framkveemd leyfa.

pa hefur Alpingi nylega sampykkt 16g um leit, rannsoknir og vinnslu kolvetnis. par fer
Orkustofnun almennt eftirlitshlutverk og & ad gefa radherra skyrslu, auk pess ad safna
almennt upplysingum um landgrunnid.

Audlindaldgin hafa verid i gildi um rumlega tveggja éara skeid. Mest hefur reynt &
umsagnarhlutverkid en verklag i peim efnum hefur verid i métun. I kjolfar veentanlegra
raforkulaga verda audlindaldgin efalaust endurskodud og verdur pa tekifeeri til ad moéta
verklag vid framfylgd allra umraddra laga i heild sinni.

3.2 Vaentanleg raforkulog

NG eru i undirbdningi itarleg 16g um raforkumal par sem Orkustofnun faer vidtekt
hlutverk ef allt fer fram sem horfir. Med breyttu fyrirkomulagi & ad koma a skilyrdum
fyrir samkeppni i raforkugeiranum med sama heetti og 6dum er ad verda allt i kringum
okkur og raunar um vida veréld. Raforkubdskapnum verdur skipt i fjora adskilda peetti,
annars vegar patti sem eru til samkeppni fallnir og hins vegar pa par sem pvi verdur
ekki vid komid. Sakir skorts & skarra ordi eru peir sidarnefndu kalladir einokunarpeettir
(sja 1. toflu):

Samkeppnispeettir: Einokunarpeettir:
Orkuvinnsla Flutningur
Orkusala Dreifing

1. tafla: Samkeppni og einokun i raforkugeiranum
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[ sliku markadsveaeddu raforkuumhverfi hafa stjornvold margvislegu hlutverki ad gegna.
Nefna ma eftirfarandi:

Vinnsla:

= Mottaka, umfjollun og veiting virkjunarleyfa.

Flutningur og dreifing:

= Starfsleyfi og eftirlit med gjaldskram.

Sala raforku:

= Starfsleyfi.

Almennt:

= Gedaeftirlit.
= Samkeppniseftirlit.
= Eftirlit med framkveemd laga.

Af pessum pattum hygg eég ad eftirlitid med einokunarstarfseminni, einkum
verdlagningu peirrar pjonustu, sé umsvifamest.

Hvar kemur Orkustofnun pa vid sogu i pessu umhverfi? pegar lagt var a radin um heiti
og efni pessa rabbs mins fyrir nokkrum vikum var pess vanst ad na hefdi frumvarp til
raforkulaga verid lagt fram og par kunngert hvers veri vanst af Orkustofnun i pessu
umhverfi. SU timaspa hefur ekki raest. Af peim sékum er ekki unnt ad skyra hér fra
radgerdu hlutverki Orkustofnunar i umraeddu eftirliti. Engu ad sidur atti ad vera ljost ad
stofnunin mun med raforkulégunum fa ny og storaukin stjornsysluverkefni. petta kallar
a verulegar breytingar a starfsemi orkumalahluta Orkustofnunar. En stéra spurningin er
hvort frekari breytinga er porf eda peer askilegar. bar med er att vid hvort adskilja beri
orkumalahlutann fra orkurannsoknahlutanum i auknum meeli, jafnvel ad fullu.

3.3 Olik sjénarmid
Eins og fyrr segir hefur skipulag Orkustofnunar oft verid til grannskodunar og vildu
sumir ganga lengra i uppskiptingu stofnunarinnar en gert var med

skipulagsbreytingunni 1997. Slik sjonarmid koma upp aftur nd og er naudsynlegt ad
taka afstodu til peirra.

Tveer ytrustu leidir sem til alita koma eru:

Nulverandi fyrirkomulagi vidhaldid en pad préad afram

= Orkumalasvid endurskipulagt; hugsanlega serstok eftirlits- eda stjornvaldsdeild
innan pess.
= Sjélfstedi rannsdknaeininganna aukiod eftir fongum.
Pessi leid midast vid ad halda i 6llum megindrattum pvi fyrirkomulagi sem nu
hefur verid vid lydi i teep 4 &r, en prda pad afram og adlaga breyttum
adstedoum.

Meginavinningurinn af pvi ad halda sig vid fyrirkomulagid fra 1997 er s
sami a pa: Ad halda heildsteedu umhverfi pannig ad radgjof og rannsoknir
geti haft studning hvort af 6dru.

Mikilvaegast er pa ad atta sig & pvi hvort og hvernig pessi leid samrymist
peim nyju verkefnum sem stofnuninni verda veentanlega falin med nyjum
raforkulogum.
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Fullur adskilnadur og e.k. einka- eda markadsvading

= Orkumalahlutinn og orkurannsoknahlutinn ad fullu adskildir.

= Rannsoknareiningarnar gerdar ad e.k. fyrirteekjum.
Pessi leid var gaumgafd af seinustu formlegu nefndinni um st6du
Orkustofnunar, veturinn 1995-96. Hugmynd nefndarinnar mun hafa verid su
ad orkufyrirtaekin steedu ad fyrirteeki um rannsdknarpattinn, en hin eiginlega
Orkustofnun yrdi stjornsyslustofnun orkumala og stjérnandi orkurannsokna af
rikisins halfu.

Meginrokin gegn pessari leid var 6tti og andstada vid ad tvistra peirri 6flugu
rannsoknarheild sem byggd hafdi verid upp & Orkustofnun. Ad auki voru
orkufyrirtaekin ekki reidubdin til pess ad standa ad stofnun
orkurannséknafyrirteekis.

Avinningurinn af pessari leid er audvitad sa ad med henni veeri sneitt hja
hugsanlegum arekstri i hinu tvipaetta starfi Orkustofnunar, rannsoknum og
bjonustu annars vegar og stjornsyslu og radgjof til stjornvalda hins vegar.

Hér hafa adeins verid nefndar tveer leidir sem telja ma hvora & sinum jadrinum. Ad auki
koma ymsar leidir par & milli til greina, svo sem meiri eda minni adskilnadur an pess pé
ad setja rannsoknirnar Ut & markad ad fullu.

[ 6llu pessu samhengi ma ekki gleyma stodu starfsfolksins. Starfsfolk & Orkustofnun
hefur verid stofnuninni tratt; flest i aratugi pratt fyrir ad margir hafi stadid frammi fyrir
gyllibodum um onnur stérf. Audur stofnunar, eins og Orkustofnunar, er i fau 6dru
folginn en uppsafnadri pekkingu og feerni. bekkingin er vissulega i hoéfoum
starfsfolksins, en hana méa pé feera i baekur, rit og gagnaséfn — en feernin er adeins i
félkinu. Fari starfsfolkid um vidan voll tvistrast fernin, han glatast etv. ekki en nyttist
pa vart afram & samstedu svidi orkurannsokna. AJ auki ber vinnuveitandinn
sioferdilegar skyldur gagnvart starfsfolkinu, skyldur sem taka verdur tillit til verdi
einhverjar breytingar & stofnuninni.

Aform stjornvalda i radgerdum raforkulogum liggja ekki fyrir. bad verdur pvi enn
einhver drattur & pvi ad a malum Orkustofnunar verdi tekid. En sa frestur ma ekki vera
langur. Badi er ad starfsfolk er i ovissu um st6du sina og framtid og bidstada gerir
stjornendum erfitt fyrir i allri stefnumdrkun. Pessum varnadarordum er ekki beint gegn
neinum, heldur s6gd okkur sem forum med mal Orkustofnunar til &minningar, enda
pykist ég pess fullviss ad stjornvold vilja baedi flyta akvérounum eftir fongum og munu
taka tillit til peirra sjénarmida sem hér hafa verid reifud.



Arsfundur Orkustofnunar 2001 haldinn 21. mars

Ahrif Sudurlandsskjalftanna &
jardhitakerfin & Sudurlandi

Kristjan Seemundsson, Grimur Bjérnsson og Olafur G. Flévenz

Strax & fyrstu klukkustundunum eftir ad pjodhatidarjardskjalftinn gekk yfir vard 1jést
ad verulegar breytingar hofdu ordid & prystingi i jardhitakerfum vids vegar um
Sudurland. Strax ad morgni 18. jani sendi Orkustofnun fjéra menn i kénnunar-
leidangur um Sudurland til ad afla upplysinga um per breytingar sem urdu i kjolfar
skjalftanna. Jafnframt voru sprungurnar sem myndudust vid jardskjalftana kortlagdar
i grofum drattum. Petta var sidan endurtekid i kjolfar Hestfjallsskjalftans 21. jani.

A Sudurlandi eru fjolmorg jardhitasvaedi, sem flest eru tengd ungum jardskjalfta-
sprungum. Par eru hundrud borholna, flestar p6 grunnar og yfir 70 hitaveitur, allt fra
storum veitum fyrir heil baejar- eda sveitarfélog nidur i veitur sem adeins pjona einum
sveitabee.

Sprungurnar mynda kerfi sem liggja N-S og ANA-VSV. N-S kerfid er rddandi. Hin
stefnan kemur einkum fram i uppsveitunum, en sést einnig i Grimsnesi, Fl6a og
Asahreppi. Badar stefnurnar koma fram vid larétta hlidrun i brotabelti sem tengir &
milli rekbeltanna tveggja. Heitavatnsholur hafa verid boradar i badi kerfin med
godum arangri. Skjalftabeltid er virkast a ~10 km breidu belti sem liggur fra Heklu
vestur i Olfus og padan Ut & Reykjanesskaga, en sprungurnar eru lekar langt nordur
pott hreyfing sé par minni. Sprungukerfin eru samsett af fjolda smasprungna sem
gefa laréttu feersluna til kynna.

Skjalftarnir koma i lotum & ca. 100 &ra fresti, sidast 1896 og 1912, fyrst fjorir af sterd
6,2-6,5 0g sidast einn af steerd 7,2. Hann leysti Gt alika orku og hinir fjorir samanlagt.
I lysingum af skjalftunum er oft getid um breytingar & hverum og laugum. Rennsli
jOkst eda hatti og vatn gruggadist.

Anrif jardskjalftanna 2000 & jardhitakerfin urdu mjog misjofn. A mérgum stodum féll
pbrystingur og hitaveitur urdu vatnslausar en & 6drum stédum jokst prystingur pannig
ad heitt vatn fleeddi Ut um allt og olli skemmdum. Pvi midur voru dvida til nakvemar
melingar & vatnsbordi fyrir skjalfana pannig ad adeins var unnt ad meta hvort
prystingur hefdi vaxio eda minnkad vid skjalftana. Fljotlega kom i ljos ad prysti-
breytingarnar syndu akvedid mynstur. Nordvestan og sudaustan vid upptok skjalft-
anna jokst prystingur en nordaustan og sudvestan vid upptokin féll hann. Ut fra
prystibreytingamynstrinu ma draga tvo hornrétt plon sem skilgreina morkin milli
pbrystiaukningar og prystilekkunar. Annad planid liggur u.p.b. nordur-sudur eftir
heildarstefnu sprungnanna sem myndudust & yfirbordi en hitt liggur hornrétt par 4,
b.e. austur-vestur. Skurdpunktur pessara plana lendir i upptakapunkti (episentrum)
jardskjalftanna samkvaemt stadsetningu Vedurstofunnar Gt fra jardskjalftamalingum.

Jardhitasveedid a FIGdum er i beinu framhaldi af sprungunni sem myndadist i
skjalftanum 17. juni. A borholum hitaveitunnar & FIGdum er melibanadur sem nemur
pbrysting & borholum. Hann hefur verid i rekstri i um 5 ar. Gognum er safnad sjalfvirkt



med stuttu millibili inn i gagnaséfnunartaeki par sem pau eru geymd um stundarsakir
adur en pau eru grisjud verulega fyrir langtimageymslu. Vid grisjunina tapast allar
upplysingar um stutta prystipalsa. I malibGnadinum er vidvorunarbinadur sem sendir
at advorun ef prystingur & borholum fellur nidur fyrir tiltekid gildi. Pann 16. jani, um
s6lahring fyrir skjalftann, sendi kerfid a FIGdum fra sér vidvorun um prystifall, hid
fyrsta fra upphafi ad sdgn heimamanna. Vegna fjarveru veitustjorans & Fludum tokst
ekki ad na gognum i teeka tid Gt dar tekinu adur en pau voru grisjud pannig ad vid
vitum ekki hvernig pessi prystipals leit at. Ljost er p6 ad hann kom og st6d stutt.
parna geeti hafa verid um ad reda einhvers konar forboda pess sem i vendum var.
Hvergi annars stadar a Sudurlandi var slik stédug skraning i gangi nema & Selfossi par
sem malingar eru verulega trufladar af sibreytilegri vinnslu ur jardhitakerfinu. A
Neasjavollum, i Geldinganesi vid Reykjavik og vid Stykkisholm voru siritandi
vatnsbordsmeelar i gangi pegar skjalftarnir riou yfir. Gloggar prystibreytingar komu
fram i holunum a Nesjavollum og i Geldinganesi en saust ekki i Stykkishdlmi.

Dagana eftir jardskjalftana meeldi Orkustofnun vatnsbord og prysting i um 70
borholum & Sudurlandi. Pbeim mealingum hefur verid haldid afram sidan i voldum
hluta holnanna til ad fylgjast med hvernig vatnsbordid ner jafnveegi ad nyju.

Fyrir tilviljun voru 7 sjalfvirk gagnaskréaningarteeki til i forum Orskustofnunar i lok
jani. bau hofou verid keypt vegna verkefna fyrir vidskiptavini Orkustofnunar. Pessi
teeki voru fegnin ad lani og sett upp i borholum & Sudurlandi; i bykkvaba, Olafs-
vollum & Skeidum, Bodmadsstodum i Biskupstungum, Osabotnum nordan Selfoss,
Olfusdal ofan Hverafgerdis, Litla-Landi i Olfusi og i Krisuvik. Teekin nema prysting i
borholum & minutu fresti og senda gognin simleidis til Orkustofnunar par sem pau eru
birt & vefnum. Mynd 1 synir nidurstédur skraningar a pessum stodum.
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Mynd 1. Siskrad vatnsbord i voldum borholum a Sudurlandi

Sérstaka athygli vekja snarpir prystipulsar i agist i Osabotnum og & Litla-Landi i
Olfusi. A mynd 2 hér fyrir nedan er blid ad sérteikna vatnsbordsbreytinguna i
pessum holum. Tvisvar ris vatnsbord mjog hratt i Osabotnum (efri ferill) og 2 til 3
klukku-stundum eftir sidari pulsinn hoppar vatnsbordid lika upp & Litla—Landi (nedri
ferill). Svona breytingu er edlilegast ad skyra med einhvers konar spennutilfaerslu i
jardskorpunni, tilferslu sem verdur an aberandi breytinga i skjalftavirkni eda i
spennumalum Vedurstofunnar. Um sama leyti toku grunnar hitastigulsholur &
Laugabokkum, hinum megin Olfusar, ad sjalfrenna.
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Vatnsbordsbreyting (m)

Dgust 2000

Mynd 2. brystipulsar i jardhitakerfunum & Osabotnum (efri ferill) og Litla-Landi.

Mynd 3 synir sidan demi um verulegt prystifall i djapri borholu i bykkvaba og sidan
hrada jofnun vatnsbordsins. Stendur vidburdurinn einungis i 6rfaar minutur. Liklega
er hér & ferdinni langmerkasta nidurstada vatnsbordsskraninganna, fyrir pa sok ad
talka méa breytinguna sem merki um ad berg var vid pad ad brotna i nasta nagrenni
holunnar pennan dag. Liklegt er ad prystipalsinn sem kom & Fludum um Kkl 16:00
pann 16. juni, teepum sélarhring adur en 17. jani skjalftinn dundi yfir, hafi verid pessu
likur.

Sem stendur er eftirfarandi hugmyndalikan 1atid skyra svona breytingu. Skémmu
aour (klukkustundum til dégum) adur en skjalfti verdur er bergid i upptokum hans
komid ad panmdrkum og er ad sméabresta. Vid pad myndast nytt porurdmmal i sem
gleypir vatn. brystingur fellur snéggt vid petta og skilar prystibreytingin sér upp eftir
[6dréttum sprungum i jardhitakerfinu, sem fyrri skjélftar hafa myndad. bar med fellur
vatnsbordid i borholum ofan vid.

tof- ||

Vatnsbordsbreyting (m)

ey o oy e e e e g e gy ]
lg:UO 18:30 19:00 19:30 20:00
16. september 2000

Pessar melingar syna jafnframt ad ef politiskur vilji er fyrir pvi ad jardvisindin skili
jardskjalftaspam, pa eru likur & ad fyrirbodar skjalfta komi fram i heitavatnsholum a
Sudurlandi. par sem fyrirbodarnir synast mjog stadbundnir og sndggir, verour ad setja
upp talsvert margar meelistodvar a Sudurlandi i pessum tilgangi. Stofnkostnadur hvers
sirita er a bilinu 0,5 til 1 milljon og arlegur rekstrarkostnadur um 200 pdsund krénur.
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Vatnafar Nedri-bjorsar

Pall Jonsson

Inngangur

Vatnamalingar Orkustofnunar hafa fra arinu 1996 unnid ad endurskodun rennslis-
gagna fra 6llum vatnshaedarmalum & vatnasvidi Pjorsar fyrir Landsvirkjun. A arun-
um 1996-1998 var unnid ad endurskodun rennslisgagna fra vatnasvidi Efri-pjorsar,
ofan Bdrfells, og a arinu 2000 voru rennslisgogn fra vatnasvidi Nedri-Pjorsar, nedan
Burfells, endurskodud.

Landsvirkjun hefur gert frumathuganir & virkjunarkostum i Nedri-pPjorsa. Einkum
hafa tveir kostir verid kannadir. Annars vegar Nupsvirkjun med fyrirhugadri stiflu
milli Nupsfjalls og Skardsfjalls, nerri Minni-Napi, og nytingu u.p.b. 30 m fallhadar.
Hins vegar Urridafossvirkjun, en par er fyrihugud stifla vid pjorsartin, skammt ofan
pjorsarbrdar og nyting naleegt 40 m falls nidur fyrir Urridafoss. Ekki er heldur ati-
lokad ad o6ll fallhaed bjorsar fra Nupi nidur fyrir Urridafoss yrdi nytt i einni virkjun.

Landsvirkjun atti frumkveedi ad pvi ad gert yrdi vatnafraedilegt likan af 6llu vatna-
svidi Pjorsar-Tungnaar, pannig ad nota metti vedurgdgn til ad likja eftir rennsli
vatnsfalla & svaedinu og var verkfradistofunni Vatnaskilum falid pad verk. Tilgangur
sliks likans er tvipeettur. Annars vegar gefur likanid moguleika & ad lengja paer
rennslisradir, sem notadar eru vid hénnun virkjunar, par sem samfelldar malingar a
vedri hafa verid stundadar mun lengur en samfelldar melingar a rennsli. Hins vegar
gefur slikt rennslislikan betri moguleika a pvi ad spa fyrir um rennsli og pannig
audveldad akvardanir vegna reksturs virkjana. Mikilveegur hluti likansins félst i pvi
ad likja eftir grunnvatnsstreymi & svaedinu og einnig var gerd mikil endurbét a likan-
inu hvad vardar ahrif jokla & vatnafar a Pjorsarsvadi.

Til pess ad tryggja geedi vatnafraedilegs likans er algjort grundvallaratridi ad 6ll gogn,
sem notud eru til ad kvarda likanid, séu sem traverdugst. Mikilvaegustu gognin i pvi
sambandi eru samfelldar malingar & rennsli og grunnvatni a lykilstédum auk stakra
meelinga a rennsli og grunnvatni, en paer eru notadar til ad skilgreina dreifingu vatns
a svaedinu. Til pess ad tryggja petta for Landsvirkjun fram & ad VVatnamelingar Orku-
stofnunar tekju ad ser endurskodun & 6llum rennslisgégnum fra vatnasvidi bjorsar,
eins og &dur er getid. Vatnamalingar og Vatnaskil hafa verid i nanu sambandi medan
a pessari endurskodun og likangerd hefur stadid og hefur pessi samvinna skilad sér i
baedi betri gdgnum og betra likani.

Vatnasvid bjorsar ofan Urridafoss

pjérsa a upptok sin & sunnanverdum Sprengisandi. Lengd hennar fra upptokum til
0sa er 237 km og er hun lengsta & landsins. Flatarmal yfirbordsvatnasvidos hennar
ofan vatnshadarmaelis vid Urridafoss er 7.380 km?. bjorsa-Tungnaéa hefur yfirbords-
vatnaskil vid Skafta & Vatnajokli og sidan til sudvesturs eftir Tungnaarfjollum og



Grenafjallgardi. padan sveigja vatnaskilin til vesturs um Torfajokulssveedid og
afram yfir i Heklu til Rangarbotna. Fra Rangarbotnum hefur Pjorsa vatnaskil vid
Ytri-Ranga til sudvesturs nidur med kanti Pjorsarhrauns og sidan nokkurn vegin
beint i vestur fra Tjorvastadaleek ad Urridafossi. Ad vestanverdu afmarkast vatnavio
pjorsar af vatnaskilum milli Pjorsar og Hvitar og nordar af vatnaskilum Fossar og
Storu-Laxar um Hreppafjéllin. Afram liggja vatnaskilin nordur um Kerlingafjoll til
Hofsjokuls og yfir hann nénast midjan og padan yfir Sprengisand til Tungna-
fellsjokuls og afram inn & Vatnajokul. Vatnasvid bjorsar ofan Urridafoss er synt &
mynd 1, 4samt peim vatnshaedarmalum, sem reknir hafa verid a vatnasvidinu.
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Mynd 1: Vatnasvid bjorsar ofan Urridafoss og vatnshaedarmelar & vatnasvidinu

Fyrsti vatnshaedarmelirinn & vatnasvidi pjorsar var kvardi, sem reistur var vid Krok
ario 1947 og var lesid af honum a.m.k. tvisvar i viku og oftar pegar sndggar breyt-
ingar urdu & rennsli arinnar. Arid 1955 var byggdur siritandi vatnshaedarmalir vid
Pjorsartan u.p.b. tveimur kilometrum nedar med anni og voru mealarnar reknir saman
allt til arsins 1969. A sjotta og sjéunda aratug sidustu aldar var byggt upp vidamikid
kerfi vatnshaedarmeela i Porisési, Koldukvisl, Tungnad, Pjorsa og Fossa, vegna fyrir-
hugadra virkjana- og midlunarframkveemda & Pjorsarsvaedi, eins og sjd ma & mynd 1.

Fra arinu 1970 hefur rennsli Pjorsar vid Urridafoss ekki verid nattarulegt, par sem pa
hofst midlun og virkjun vatns a bjorsar-Tungnaarsvaedinu med gangsetningu Bar-
fellsvirkjunar. Sidan pa hefur mannvirkjum fjélgad mjog & svedinu og ma par nefna
Sigdldu- og Hrauneyjafossvirkjun i Tungnad, Sultartangalon og virkjun, Kvislaveitu
og Hagongumidlun. Gera ma rad fyrir ad midlanir & svaedinu flytji vatn ad einhverju
leyti & milli &rstida, en i reynd er ekki um mjog mikla midlun ad reeda.

Vatnafradileg einkenni Pjérsar vid Urridafoss

Langtima medalrennsli bjérsar vid Urridafoss er 358 m/s og er adeins Olfusa vid
Selfoss vatnsmeiri medal islenskra vatnsfalla. Nedri-Pjérsa er mjog blandad vatns-
fall. Af medalrennsli arinnar vid Urridafoss er nalaegt helmingur rennslisins linda-
vatn, en u.p.b. fjéroungur er jokulvatn.



Efri-pPjorsa er ad mestu draga, sem safnar vatni ar mérgum am og lekjum, sem eiga
upptok & Sprengisandi og einnig i Hreppafjollum & vestanverdu vatnasvidi Pjorsar.
Dragér verda vatnsmiklar i rigningum og pegar snjoa leysir & vorin, en fara minnk-
andi pegar lidur fram & sumarid og dregur Ur Urkomu. bzr taka oft vid sér aftur i
haustrigningum, en um leid og kolnar af vetri dregur mjog Ur rennsli peirra. pegar
frystir truflast rennsli peirra mjog fljott af is og leggur peer tiltdlulega snemma &
veturna. Hins vegar rydja peer strax af sér isnum med miklum latum ef pida verdur
med snjobradnun og urkomu.

Jokulvatn streymir til bjorsar frd& Hofsjokli, Tungnafellsjokli og fra vestanverdum
Vatnajokli, en riflega 1.000 km?, eda tep 15%, af vatnasvidi bjorsar er jokull. Fra
Koldukvislarjokli rennur jokulvatn til Kéldukvislar og ur Tungnaarjokli og Sylgju-
jokli rennur jokulvatn til Tungnaar. Efstu kvislar Pjorsar taka til sin jokulvatn, fyrst
og fremst fra Hofsjokli, en einnig fra Tungnafellsjokli. Hluti af jokulbrad sumarsins
fer einnig beint nidur i grunnvatnid og kemur fram sem lindavatn i Tungnad, Koéldu-
kvisl og bjorsa.

Mikil lindasvadi eru i Tungnaa nedan Svartakroks og einnig i Kdldukvisl nedan
Saudafells. Auk pess streymir mikid lindavatn til Pjorsar ad austanverdu, nedan
Sultartanga og er fremur erfitt ad akvarda vatnaskil fyrir grunnvatnsstreymi milli
pjorsar og Ytri-Rangar a pessu svaedi. Oll pessi lindasveedi einkennast af fremur ung-
um hraunum, svo sem Pjérsarhrauni, Hagénguhrauni og Veidivatnahrauni, par sem
urkoman sem fellur & sveedid hripar nidur i grunnvatnid og kemur fram i lindum
nedar & vatnasvidinu.

Rennsli bPjorsar vid Urridafoss
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Mynd 2: Rennslisferill Pjorsar vid Urridafoss

Allir pessir eiginleikar pPjorsar koma mjog vel i 1jés pegar rennslisferill Pjorsar ur
vatnshadarmelunum vid Urridafoss er skodadur, en rennslisferillinn synir medal-
rennsli hvers dags arsins. Mynd 2 synir annarsvegar rennslisferil pjorsar vid Urrida-
foss fyrir arid 1968, en pad ar er rennslid enn natturulegt, og hins vegar medalarsferla
fyrir sama meelistad fyrir og eftir 1970. bessir medalarsferlar eru fundnir med pvi ad
reikna, fyrir hvern dag arsins, medaltal rennslis pess dags fyrir 6ll arin, sem rennslio
hefur verid melt og sidan er reiknad hlaupandi medaltal rennslis 15 daga sitt hvoru
megin vid viokomandi dag. Med pessun heetti fast fram mjakir ferlar, par sem buid er



ad sia burt allar skammtimabreytingar i rennslinu og eftir standa langtima eiginleikar
rennslisins.

Medalarsferlarnir syna hinn mikla lindarpatt arinnar, en medalrennslio fer aldrei
nidur fyrir 200 m%s. Einnig sést ad rennslid er mest seint & vorin, i lok mai og fyrstu
tveer vikur af juni, en pa er snjéa ad leysa af Sprengisandi. Jokulleysingin i jali og
agust heldur einnig uppi rennsli arinnar yfir sumarmanudina og jafnvel fram i sept-
ember. Athygli vekur ad ekki er afgerandi munur & medalarsferlinum fyrir og eftir
1970, pannig ad virkjanirnar virdast ekki hafa haft afgerandi ahrif a medalrennsli
arinnar.

Rennslisferill arsins 1968 er mjog deemigerdur fyrir vatnafar pjorsar vid Urridafoss.
Lindapatturinn er mjog greinilegur og fer medalrennsli dagsins afar sjaldan nidur
fyrir 170 m%/s. Mesta fl68 arsins er vorfléd i byrjun juni, sem varir fram i midjan
ménudinn. Hamarksrennslid i fl6dinu er nalaegt 1.500 m%/s. Algengustu fl68 bjorsar
eru einmitt vorfl6d pegar snjéa leysir af halendinu. Snjéa leysir yfirleitt fyrr & lag-
lendi og rennslisferill arsins 1968 synir einmitt slikan leysingatopp i april, en pa
hlynadi a Sudurlandi. Jokulleysingin er einnig aberandi arid 1968 og er pad athygli-
vert hversu langt fram i sptember han neer. T lok febridar petta ar urdu mjog mikil f168
a Sudvestur- og Vesturlandi og er pad fl6d med allra mestu flodum i Olfusa og
Ellidaanum. Af arsferlinum & mynd 2 sést ad einnig hefur ordid fl6d i bjorsa a pess-
um tima, en po hefur pad ekki ordid eins mikid og & Hvitarsvaedinu vegna pess ad
Sprengisandur liggur um 200 m harra en Kjolur og leysingin hefur ekki nad ad fullu
fram & Sprengisandi eins og af Kili.

purrdir eru nokkud algengar i Pjorsa, en paer koma i ana pegar kvislar hennar stiflast
i miklum nordanattum med mikilli keelingu og myndun grunnstinguls og krapa i an-
um. 1 kjolfarid & slikum purrdum koma oft prepahlaup, sem vara skamman tima. A
arinu 1968 eru prjar aberandi purrdir, i mars, i lok oktober og i desember, en sa purrd
er si naest mesta sem komid hefur i Pjorsa vid Urridafoss sidan melingar hofust arid
1947 og meldist lagmarksrennslid i peim atburdi 18 m%/s. Mesta purrd sem komid
hefur i ana fra upphafi meelinga var 11. april 1963, en pa minnkadi rennsli arinnar vid
Urridafoss ar 340 m*/s i 10 m*/s & einum sélarhring. Veturinn 1963 hafdi verid mjog
mildur og var ain alaud af is nanast upp ad joklum, pegar gerdi mikid nordanadhlaup
med miklu frosti og keelingu, sem olli gridarlegri grunnstinguls- og krapamyndun.

Myndun ishranna i farvegi Nedri-pjdrsar og agangur vatns vegna peirra eru algengar
og tengjast mikilli krapa- og grunnstingulsmyndun. Einkum er slik hrannamyndun
algeng & premur stddum i Nedri-Pjorsa. Burfellshronn myndast vid Pjofafoss og
hefur had hennar mest ordid 15 m. Budahrénn myndast vid Budafoss og hefur mest
nad 12 m haed. Mesta hrénnin myndast hins vegar vid Urridafoss og hefur haed henn-
ar mest ordid 18 m og rammal vatns i henni 40 GL, en pad jafngildir 40 m vatnsdypi
yfir 1 km? fleti. Einkennandi fyrir pessa stadi er ad fyrir ofan fossana er in aud af isi
a storu sveedi og veldur keling vatnsinsmyndun mikils grunnstinguls og krapa, sem
flytur med anni. Fyrir nedan fossana rennur ain 4 tiltélulega flotu landi og missir vid
bad skridpunga, pannig ad is og krapi sem ain ber med sér hledst upp og vaxa pannig
pessar hrannir. Vatnid heldur &fram ad streyma i att til hrannarinnar og hlada upp enn
meiri is. Stundum tekst vatninu ad brjéta sér leid ad hluta i gegnum hrénnina og
renna pa vatnsspyjur & miklum hrada eftir isnum fyrir nedan. Ef petta astand varir



mjog lengi hledst upp mikid vatn ofan hrannarinnar og fer &in ad lokum ad fleeda Gt
fyrir farveg sinn med agangi a landid.

Vatnafreedilegt likan

Grundvollur vatnafraedilegs likans, eins og pess sem verkfraedistofan Vatnaskil hefur
unnid fyrir Landsvirkjun & vatnasvidi bjorséar, er ad nota vedurgdgn, hita og drkomu,
til pess ad likja eftir rennsli. Gera parf itarlegar athuganir a landafraedi og jarofraedi
sveedisins. Landid er kortlagt eins og nakvemlega og kostur er badi hvad vardar
haedardreifingu og jardfredi. A vatnasvidi bjorsar er jardmyndunum i gréfum drétt-
um skipt upp i sex flokka eftir vatnafreedilegum eiginleikum. Joklar skipta miklu
mali fyrir vatnafreedilegt likan fyrir bPjorsa og hefur vatnasvid undir joklum verid
meelt med issja af Helga Bjornssyni og samstarfsménnum & Raunvisindastofnun Ha-
skolans. 1 eldri likénum af svaedinu var vedurstodin & Kirkjubajarklaustri notud, en
fyrir nyja likanid var dkvedid ad nota frekar vedurstddina & Heeli i Hreppum &samt
gognum fra sjalfvirkum vedurstédvum Landsvirkjunar & bjorsarsvaedi. Notast er vid
medalhita og medalurkomu hvers sélarhrings og hugmyndafradi likansins byggir &
pvi ad nota pessi vedurgdgn asamt land- og jardfreedilegum upplysingum til ad likja
eftir rennsli baedi yfirbordsvatns og grunnvatns.

Likanio er kvardad med pvi ad bera saman nidustodur utreikninga vid raunveruleg
meeld gogn. bar skiptir mestu ad hafa samfelldar og stakar melingar & rennsli og
grunnvatni, meelingar & vatnsbordi og midlunarlonum og afkomumeelingar & joklum.
Fyrir likanid af vatnasvidi Nedri-Pjorsar var pad lykilatridi ad geta nytt rennslis-
gOgnin fra kvardanum vid Krdk, par sem pau na aftur til arsins 1947. Annars vegar er
pad almennt mikilvaegt ad hafa sem lengsta rennslisr6d fyrir nattarulegt rennsli til ad
kvarda likanid, en fyrir Pjorsa vid Urridafoss er rennslid ekki nattarulegt eftir 1970,
og hins vegar er pad pekkt ad arin kringum 1950 eru afbrigdileg hvad vardar vedur-
far samanborid vid seinni hluta timabilsins og pvi afar mikilveegt fyrir likanid ad hafa
meeligdgn fra pessum arum.

Likanid af vatnasvidi Pjorsar var einnig kvardad & afkomumeelingar & joklum svadis-
ins, en Vatnamalingar Orkustofnunar hafa stundad kerfisbundnar afkomumeelingar a
Hofsjokli undanfarin 13 &r og reyndust pessi gogn afar mikilvaeg fyrir likanid.

Endurskodun rennslisgagna

Mjog mikilveegt er ad pau rennslisgégn sem notud eru vid kvordun likansins séu tra-
verdug. Vatnamelingar Orkustofnunar toku ad sér ad tolvutaka og endurskoda 6ll
rennslisgogn fra vatnasvidi bjorsar. A arunum 1996-1998 voru 6l rennslisgogn fra
Efri-pjorsa, ofan Burfells, endurskodud og a arinu 2000 var tekid fyrir vatnasvio
Nedri-Pjorsar, nedan Burfells. Mikilvaegast var ad komast ad pvi hversu areidanleg
gognin fra Kroki eru, en rennslisgdgnin fra Urridafossi hofou ekki adur verid notud
vid likangerad.

Endurskodun rennslisgagna hefur verid i gangi & Vatnamelingum Orkustofnunar fra
arinu 1996 beaedi fyrir Landsvirkjun og fyrir Audlindadeild Orkustofnunar og hefur
adferdafraedin proskast yfir i akvedinn farveg:



. Allar rennslismelingar eru télvuteknar, baedi paer sem tengjast gerd rennslislykils
fyrir vidkomandi vatnshadarmeeli og stakar rennslismalingar i naleegum vatns-
follum & vatnasvidinu. Einnig eru fundin landfraedileg hnit fyrir alla rennslis-
meelistadina.

. Oll vatnshadargogn Ur vatnshaedarmalum eru télvutekin i eins harri upplausn og
maogulegt er.

« Geroir eru nyir rennslislyklar, sem skilgreina samband vatnshadar og rennslis,
fyrir alla vatnshaedarmaela & vatnasvidinu.

« Allar rennslisradir eru vandlega yfirfarnar og sérstaklega kénnud pau timabil par
sem gognin eru truflud af is i farveginum eda pau eru ekki truverdug vegna bil-
unar i meelinum. Reynt er ad brua i got i rennslisrédinni med peim bestu adferd-
um sem Kkostur er a og eru vafasém eda aztlud gogn sérstaklega merkt pannig ad
alveg sé skyrt hvada gogn eru traverdug til likangerdar.

« Gefnar eru at skyrslur yfir hvern patt endurskodunarinnar, rennslislyklagerd,
endurskodun rennslisgagnanna og stakar rennslismeelingar.

Fyrir Nedri-bjorsa var byrjad a ad skoda gognin fra Urridafossi, baedi kvardagognin
fra Kroki og einnig siritagdgnin fra pjorsartuni. A arunum 1999 og 2000 var rekinn
siritandi vatnshaedarmalir vid Krok til pess ad fa nyjar upplysingar um samband
meelanna tveggja og vorpudu pessar nyju upplysingar skyru ljési & petta samband.
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Mynd 3: Samanburdur & rennslisgégnum fra Kroki og Pjérsartaini, arid 1965

Med samanburdi & gognunum fra Kroki og Pjorsartani fyrir timabilid 1958-1968
vard augljost ad rennslisgognin fra Kroki eru traverdug og urdu pau lykilgégn fyrir
kvordun likansins. Sémuleidis reyndist mogulegt ad nad nokkud areidanlegum gogn-



um Ur vatnshadarmealinum i Fossé i pjérsardal vid endurskodunina. Mynd 3 synir,
sem demi, samanburd & rennslisgognunum fra Kroki og bjorsartuni fyrir arid 1965.
VVhm20030 synir gognin fra bjorsartini og vhm80030 synir gognin fr Kroki, en pau
eru ekki samfelld par sem um kvardadlestra er ad raeda. Einnig synir myndin vedur-
gogn fra vedurstddinni a Heeli i Hreppum. Greinilegt er af pessari mynd ad sam-
reemid milli malanna er mjog gott. P6 er undantekning & pvi & timabilinu fra 27.
agust til 19. september, en par gefa gognin fra Kroki alltof mikid rennsli. Likan-
reikningar syna Otviraett ad gognin fra bjorsartuni eru trdverdug & pessu timabili, en
ekki fannst nein 0yggjandi skyring @ misreeminu vid gognin fra Kroki, énnur en su ad
um alestrarvillu sé ad reeda & pessu timabili og bendir nidurstadan til pess ad lesid
hafi verid ranglega af kvardanum um 50 eda 100 cm.

Sem daemi um ahrif endurskodunarinnar ma taka breytingar & flodum bjorsar vid
Urridafoss vegna breytinga & rennslislyklum fyrir vatnshaedarmelana vid Krok og
pjorsartin, en steerd flodanna skiptir mjog miklu mali fyrir hénnun allra mannvirkja &
svaedinu. A mynd 4 er synt linurit yfir mestu fl6d hvers ars & timabilinu 1948-1998,
reiknud baedi med gémlum og nyjum rennslislyklum.

Heestu arleg flod bjérsar vié Urridafoss, 1948-1998
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Mynd 4: Ahrif nyrra rennslislykla & fl6d Pjorsar vid Urridafoss

Ny tekni vid rennslismealingar hefur gert Vatnamalingum kleift ad nd mun heerri
rennslismalingum en adur og pannig hefur fengist mun areidanlegri framlenging a
rennslislyklunum. Munurinn er sérstaklega &berandi fyrir flodin & timabili Kroks,
1948-1957. Reiknad hundrad ara fl6d hefur med nyjum lyklum leekkad ar 3.500 m®/s
i 2.200 m®/s, eda um 37%. Athygli vekur ad 6 hastu fl6d timabilsins eru &1l fra pvi
fyrir 1970. Skyringanna er pé ekki ad leita i ahrif virkjananna, par sem midlun vatns
& svaedinu er ekki meiri en svo ad rennslid i mestu flddaatburdunum fer ad mestu
framhja mannvirkjunum. bannig méa gera rad fyrir ad virkjanirnar hafi adeins ahrif &
minni fl6din. Mestu fl6din & melda timabilinu urdu & a&runum 1948, 1949 og 1953,
en & peim arum var vedurfar nokkud sérstakt og voru snérp vetrarflod mun algengari
& peim &rum heldur en sidar a 6ldinni. Talid er ad mesta fl6d arsins 1930 hafi jafnvel
verid enn sterra en flodid 1948, sem er haesta mealt f160.



Nidurstdéour

Vid fyrstu keyrslu a likaninu leiddu gognin fra Kroki i 1jos ad meelingar a rennslinu
vid Urridafoss gafu til kynna meira rennsli en fékkst ar likanreikningunum. I Kkjol-
fario var dkvedid ad reyna ad skilgreina betur ymsa peetti sem likanid tok til:

« Rennsli i &m og lindum & vatnasvidi Ytri-Rangar var melt og einnig var Ytri-
Ranga sjalf mald & nokkrum stédum. pessar mealingar asamt nanari athugun &
vatnaskilum Ytri-Rangar og Pjorsar voru gerdar til pess ad reyna ad skilja betur
grunnvatnsstreymi milli Pjorsar og Ytri-Rangar. Einnig voru maldir laekir og
uppsprettur undan Pjorsarhrauni til ad auka enn frekar skilning a grunnvatns-
streyminu.

. Akvedid var ad endurskoda 6ll rennslisgogn fra vatnshaedarmeelinum i Fossa i
pjorsardal, en padan voru til gégn fra timabilinu 1958-1993. Nidurstddurnar ar
peirri endurskodun leiddu til gagngerar endurskodunar a urkomudreifingu &
vestanverdu vatnasvioi bjorsar.

« Rennslisgognin fra Kroki, 1947-1958, urdu einnig kveikjan ad pvi ad endurskoda
jokulpatt likansins. T fyrsta lagi var haedardreifing og vatnasvid joklanna endur-
skodud. 1 68ru lagi voru ahrif framhlaups Tungnaarsjokuls, 1945-1946, skodud
nanar og akvedid ad taka upp breytileg vatnasvid a joklunum & vestanverdum
Vatnajokli vegna pessa framhlaups. 1 pridja lagi benda gognin til pess ad gera
purfi nanari athuganir & hugsanlegum ahrifum Heklugossins, 1947-1948, & bradn-
un joklanna & &runum fram undir 1950.

Eftir allar pessar endurbattu athuganir a 6llum gégnunum var likanid keyrt aftur og
vard pa miklu betra samraemi milli melds og reiknads rennslis. Mjog mikilvaegur
pattur i pessu endurskodunarferli og likangerd er sa skilningur ad vatnafradilegt lik-
an verdur aldrei betra en gognin sem liggja til grundvallar likangerdarinnar, pannig
ad likan getur aldrei komid i stad malinga. Hins vegar er samspil melinga og likans
mjog mikilveegt til pess ad fa sem allra best gogn til ad geta tekid mikilvaegar dkvard-
anir um hoénnun og rekstur virkjana. Pannig er gagnvirkt samband vatnafraedilegra
gagna og likans forsenda hagkvemrar nytingar vatnsaudlindarinnar.



Arsfundur Orkustofnunar 2001, haldinn 21. mars

Natturufarsrannsoknir a Orkustofnun

Hakon Adalsteinsson
Freysteinn Sigurdsson

Audlindarannsoknir

Eitt hofudverkefni Orkustofnunar er ad leggja mat & nattarulegar, innlendar orkulindir
og ad meta moguleika til virkjunar peirra og nytingar. Langveigamestar pessara
orkulinda eru vatnsafl og jardhiti. Vatnsaflid byggir & mogulegri virkjunarfallhaed
vatnsins og vatnsmegini pvi, eda rennsli, sem hagt er ad virkja. Jardhitinn byggir &
hita vatnsins og rennsli, eda hita, prystingi og magni gufu. Skilyrdi til virkjunar hafa
svo ahrif a kostnad vid virkjanir og ardsemi peirra, en pau skilyrdi byggjast ekki sist &
jarofreedilegum adstedum, m.a.vegna jardgangagerdar, stiflugerdar, efnistoku og
borana. Efnainnihald jardhitavatns eda gufu getur takmarkad nytingu jardhitans.
Virkjanir geta haft i for med sér spjoll & nattarulegu umhverfi, landslagi, jardgerd,
vatnafari og lifriki, fyrir utan menningarmenjar ymiskonar.

Videigandi upplysingar parf um alla pessa nattdrufarspeatti til ad geta lagt mat a
orkulindirnar og virkjun peirra. bar upplysingar hafa ad mjog litlu leyti verid til og
hefur Orkustofnun pvi i timans ras ordid ad afla peirra sjalf. Ma par nefna
landmelingar og kortagerd (i melikvordum 1:20.000 og 1:25.000) af meira en
pridjungi landsins, vatnamelingar af miklum hluta landsins, sem i sumum tilfellum
spanna marga aratugi, Yfirlitsrannséknir & langflestum jardhitasvedum landsins
(jarohitauppsprettur, hiti uppsprettna og efnainnihald o.fl.), yfirlitsrannsoknir &
jarofreedi og jarofreedikortlagning & oOllum helstu vatna- og virkjunarsveedum
(berggrunnur, jardgrunnur, vatnafarsgrunnur) og marghéattadar nattarufarsrannsoknir
vegna umhverfis virkjana (grodurfar, dyralif, landslagssérkenni, jardmenjar, lifriki og
aurburdur fallvatna, pjédmenjar o.fl.).

Vid petta hafa svo beetst margs konar upplysingar, sem Orkustofnun hefur aflad vegna
pbjonustu vid hitaveitur, vatnsveitur og virkjunarfyrirteeki. bannig hefur safnast saman
geysilega mikil pekking & stofnuninni, og um leid 0metanleg reynsla starfsmanna
hennar, sem nytist vid enn frekari rannséknir a orkulindum og virkjunarkostum, en
getur einnig nytst vid margs konar adra nytingu nattaruaudlinda, svo sem umhverfis-
mat og ahrif framkveemda 4 umhverfid.

Almennar og sérteekar natturufarsrannsoknir

Upphaf: Fyrstu hugmyndir um virkjun Efri-Pjérsar gerdu rao fyrir stéru 16ni sem
hefdi nad inn yfir stéran hluta Pjorsarvera. | Pjorsarverum verpir stor hluti heidagaesa-
stofnsins, og sprutta af pessum hugmyndum hardar deilur. betta svaedi hafdi litid verid
kannad og haldbzrar upplysingar um natturufar sveedisins af skornum skammti.
Orkustofnun hof pa rannsoknir & sveedinu og gerdi samning vid Liffreedi-stofnun
Haskolans og fleiri um rannsoknir & heidagaesastofninum og grodurfari bjérsarvera.



Fljotlega var rammi peirra vikkadur Gt pannig ad peer urdu alhlida vistfreedirannsoknir
a pess tima melikvarda.

Eftir petta vard ekki aftur snuid og hafa slikar rannsoknir sidan verid fastur lidur i
undirbdningi virkjana & forathugunarstigi. pessar rannsoknir hafa verid almenns edlis
og hafa beinst ad landlysingu, almennri pjodfredi svo sem samantekt Ornefna,
jarofreedi, grdédurfarslysingum, stundum ad smadyrum og yfirleitt ad votnum og
tjornum innan hvers virkjunarsveedis, sem almennt hefur verid tilkad nokkud ramt.
Ennfremur hefur verid 16gd ahersla & grédurkort af sveedum par sem pau voru ekki til,
en yfirleitt voru grodurkort ymist til eda grédurkortagerd hafin pegar Orkustofnun hof
sin afskipti.

Virkjunarsvaedin, sem hafa verid tekin fyrir, eru: Efri-pjorsa, Blanda, Jokulsar i
Skagafirdi og Héradsvotn, Austurhalendi, allt fra Jokulsa a Fjéllum austur & Hraun,
0g nu sidast eru ad hefjast rannsoknir a svonefndu Siduvatnasvedi og Vvid
Markarfljot.

Markmid: Markmid rannsoknanna hefur verid ad kanna hvort virkjun viokomandi
vatnsfalls snerti eda veeri likleg til ad snerta mikilvaega hagsmuni af 6drum toga en
beislun orku; natturuvernd, hlunnindi eda annad. Hugsanlegt natturuverndargildi
markast af nokkrum mikilveegum eiginleikum sem svadi parf ad uppfylla, svo sem
hvort samsvarandi gildi er algengt annarstadar, baedi & viokomandi landsvadi eda
midad vid landid allt. Nalgast ma hid fyrrnefnda sjonarmid med pvi ad skilgreina
rannsoknarsvaedin vitt midad vid viokomandi virkjunartilhégun, og pad hefur yfirleitt
verid gert. Erfidara er ad eiga vid pau sjonarmid sem varda landid allt, en par verdur
ad byggja & almennri pekkingu, sem pvi midur er enn fremur rir. Hvada eiginleika
parf landsvaedi eda nattarufyrirbzeri ad hafa til ad teljast hafa nattaruverndargildi? Og
hver & ad skilgreina pad? Teeplega Orkustofnun eda peir sérfreedinagar sem hun kallar
til. Skortur & viomidum af pessu tagi hefur stadid rannsoknum fyrir prifum, en i
tengslum vid Rammaaztlun verdur tekid reekilega & pessum pattum.

Tilgangur: Orkustofnun hefur med pessum rannsoknum leitast vid ad finna tilhdgun
virkjunar sem sneidir eins og hegt er hja pvi ad skerdu hugsanlegt vernadargildi &
vidkomandi virkjunarsvadi. Vid teljum ad med framangreindum ranns6knum og
eftirfarandi leit ad nyjum tilhdgunum hafi Orkustofnun vid gerd sinna virkjunar-
aeetlana mest alla tid beitt hugmyndafraedi mats & umhverfisahrifum framkvaemda.

Sérteekar rannsoknir: Adur hefur verid minnst 4 rannsoknir & heidagaes i
Pjérsarverum, sem voru ad sonnu mjog itarlegar og voéroudu varpvenjur, afféll unga
og beit badi varpfugla og geldfugla. A Austurlandshalendinu féru fram itarlegar
rannsoknir a hreindyrum, dreifingu peirra, ferdum, burdi og lifun kalfa, auk
beitarrannsokna. Vid Skafta hafa farid fram athuganir & afoki og hugsanlegum
ahrifum Skaftarhlaupa par a. P& hefur Orkustofnun stadid fyrir rannsoknum &
jokulvétnum og hafa paer m.a. vardad ahrif gruggs a gegnsai og frumframleidni i
jokulskotnum stéduvétnum. Einnig hafa farid fram rannséknir & pvi ad hve miklu
leyti jokulaur bindur eda losar fosfat, en pad vardar ahrif Gtfellingar jokulaurs i 16num
4 neringarastand arinnar nedan vid 16n og framburd nearingarefna til sjavar.
Undanfarin ar hefur Orkustofnun stadid ad rannséknum & smadyralifi i jokulam og
bergvatnsam i samstarfi vid Liffreedistofnun Haskdlans. Rannsdknir & jokulam er
fjolpjodlegt verkefni styrkt af 4. Rammaaatlun EB og rannsoknir & bergvatnsam var



styrkt af RANNIS o.fl. sjodum. Markmid pessara rannsokna er m.a. ad odlast
bekkingu & utbreidslu smadyra og tengsl peirra vid vatnasvidseinkenni. Sidastnefnda
nalgunin og utfaersla hennar hlaut verdlaun Norrenu vatnafredinefndarinnar fyrir
frumlega og nystarlega utfeerslu. Nidurstddur koma annars vegar ad notum vid mat &
umhverfisdhrifum, p.e. mat & pvi hve sérsteett eitt vatnakerfi er med hlidsjon af
almennri pekkingu & smadyralifi, og hins vegar visa paer a nothafar adferdir vid mat a
einkennum smadyralifs einstakra vatnsfalla. Nalgun pessa verkefnis er hlidsted vid
tilraunir Nattdrufreedistofnunar til ad skapa adferd til ad meta verndargildi grodurs
med skilgreiningu & og kortlagningu vistgerda & virkjunarsveedum og grenndar-
svaedum peirra. bad gildir hid sama um badi pessi verkefni ad notagildi adferdanna
byggist ad miklu leyti & ad na yfir sem fjolbreyttust svaedi a 6llu landinu.
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Nidurstoour tveggja ara nidurdeaelingartilraunar
a jardhitasvaedinu a Laugalandi i Eyjafirdi

Gudni Axelsson

NU er formlega lokid umfangsmikilli tilraun med nidurdelingu & kéldu vatni i jardhita-
kerfid & Laugalandi i Eyjafjardarsveit. Tilraunin hofst &rid 1997 og lauk snemma ars
2000. Tilgangur tilraunarinnar var ad syna fram & i verki ad unnt veeri ad auka verulega
orkuvinnslu Ur vissri tegund jarohitakerfa med nidurdealingu kalds vatns, eins og fyrri
rannsoknir Orkustofnunar og Hita- og vatnsveitu Akureyrar hofou bent sterklega til. Ad
tilrauninni stodu Hita- og vatnsveita Akureyrar, Orkustofnun, Haskolinn i Uppsélum,
RARIK og Hoechest Danmark A/S. Verkefnid hlaut um 50 Mkr styrk fra Evropu-
sambandinu. Pvi lauk i febrdar 2000 og stddst kostnadar- og timaasetlun pess mjog vel.

Sum jardhitasveedi & Islandi einkennast af litilli lekt og tregri hringras vatns um kerfin.
Pegar vatni er deelt ur borholum & slikum svaeedum fellur prystingur hratt med tima, sem
takmarkar afkdst sveedanna verulega. Sem demi mé nefna ad pétt audveldlega sé haegt
ad deela 150 I/s af vatni Ur borholum vid Laugaland i skamman tima veldur hid trega
adrennsli pvi ad einungis er unnt ad daela um 40 I/s upp til langframa. Engu ad sidur er
mikill varmafordi félginn i heitu berginu i jardhitakerfinu, pad vantar bara vatn til ad na
honum upp til yfirbords.

Arid 1991 gerdu HVA (nG Nordurorka) og Orkustofnun stutta nidurdalingarprofun &
Laugalandi og var pa delt nidur heitu vatni og vidbrogd kerfisins meld. Nidurstodur
peirrar tilraunar lofudu godu og voru grundvollur pess ad radist var i petta
umfangsmikla verkefni.

Tilraunin na fér pannig fram ad bakrasarvatni fra Akureyri var delt nidur um treg-
leidandi borholur i jadri jardhitasveedisins og vidbrogd pess meld itarlega. Bakrasar-
vatn er vatn sem kemur Ur jarohitakerfunum, en buid er ad keela nidur i ofnum hisa (sja
myndir). Pad var notad frekar en kalt yfirbordsvatn eda grunnvatn vegna pess ad pad er
efnafraedilega eins vatnid i jardhitakerfinu. Pvi er litil hetta & vandreedum vegna Ut-
fellinga, eins og geetu ordid ef kalt yfirbordsvatn veeri notad. L6gd var um 13 km l6ng
nidurgrafin plastpipa frd& Akureyri ad Laugalandi til ad flytja bakrasarvatnid og komio
fyrir deelum til ad prysta pvi nidur. Komid var upp sjalfvirku gagnaskraningarkerfi,
settir upp nakveemir jardskjalftameelar, ferilefnum blandad i nidurdalingarvatnid og
fyglst med ferdalagi pess um jardhitakerfio auk pess sem fylgst var ndid med efna-
innihaldi vatnsins. Nidurdealingarholurnar eru gamlar djapar holur, sem boradar voru
fyrir 16ngu, en hofdu ekki hitt & neinar gjofular vatnsedar. Pegar kdldu vatni er delt
nidur i slikar holur dreifist pad vel um heitt bergid og neer ad fullhitna adur en pad
kemur ad vinnsluholunum.



Nidurstodur tilraunarinnar voru mjog jakveedar. Per benda til pess ad unnt verdi ad
auka framleidslu heits vatns & Laugalandi um 60-70% af pvi magni bakrasarvatns sem
deelt er nidur, an pess ad nidurdrattur vatnsbords aukist. Pa benda nidurstédurnar til
pess ad kaling vinnsluholna verdi litil eda dveruleg og ad orkuframleidsluna megi pvi
auka sambearilega. Nidurdalingin virdist einnig hafa jakveed ahrif & 6dru vinnslusveedi
Nordurorku, Ytri-Tjornum, sem er teepum 2 km nordan Laugalands.

Nidurdeeling er na ordinn fastur lidur i rekstri Nordurorku & Laugalandssvadinu og
beetir rekstur jarohitasvaedisins a Laugalandi verulega. Med pvi ad daela nidur 15 I/s ad
medaltali ma auka orkuvinnslu veitunnar um 24 GWst a ari sem er um 9% af naverandi
orkuporf Akureyrar. Orkuverdid sem feest er einnig hagsteett eda um 0,58 kr/kWst og er
pa allur kostnadur vid tilraunina innifalinn.

Sa reynsla sem aflad hefur med pessari tilraun verdur vonandi nytt & 6drum jardhita-
sveedum & landinu. T.d ma nefna ad hja Hitaveitu Rangaingar hefur nidurdelingu nu
verid beitt i teept ar & jarohitasveedinu & Laugalandi i Holtum, en i pad kerfi vantar vatn
eins og & Laugalandi i Eyjafjardarsveit. Sidastlidid sumar var nidurdalingin & Lauga-
landi i Holtum aukin til ad flyta fyrir pvi ad jarohitakerfio jafnadi sig eftir pjodhatidar-
skjalftann pann 17. jani 2000.
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Mynd 1. Kort sem synir stadsetningu jardhitasvaedisins & Laugalandi.
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Mynd 2. Loftmynd af jardhitasvaedinu a Laugalandi, tekin til sudurs.
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Mynd 3. Mismunandi hlutar hitaveitukerfis HVA asamt jarohitasveedum og
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Hvad verdur um nemendur Jardhitaskélans?

Ingvar Birgir Fridleifsson, forstdumadur
Jarohitaskéla Haskéla Sameinudu pjédanna

Inngangur

Fra stofnun Jardhitaskdlans 1979 hafa 245 raunvisindamenn og verkfraedingar fra 36 16ndum
utskrifast eftir 6 manada sérhaft ndm vid skolann. Nemendurnir hafa komid fra Asiu 44%,
Afriku 26%, Mid-Ameriku 15% og Mid- og Austur-Evrépu 15%. Medal nemenda hafa verid 34
konur (14%). Ad auki hafa yfir sjotiu komiod i styttri heimsdknir og namsdvalir (2 vikur til 4
manudi) & vegum skolans. A vormisseri 2001 eru prir fyrrum nemendur Jardhitaskolans vid
meistaranam i Haskola islands & vegum Jardhitaskolans.

Markmid Jardhitaskdlans er ad adstoda préunarlénd og riki Mid- og Austur-Evrépu, sem hafa
verulegan jardhita, vio ad byggja upp seérfredingahdpa til ad rannsaka og nyta jarohitann.
Nemendurnir purfa ad hafa lokid haskdélanami i raunvisindum eda verkfraedi, hafa a.m.k. eins ars
starfsreynslu af vinnu vid jardhita i heimalandinu, vera yngri en 40 &ra og vera i fullu starfi vid
opinbera stofnun eda haskola sem feest vid rannsoknir eda vinnslu jardhita. Skdlagjold, ferdir og
dagpeningar nemendanna eru greiddir med styrkjum sem kostadir eru af islenskum stjornvéldum
og Haskola Sameinudu pjodanna eda 6drum alpjodastofnunum.

Allir nemendurnir eru valdir med vidtélum i heimaléndum sinum. Jafnframt eru kannadar
adstedur 4 jardhitasveedum og i rannsoknastofum svo ad sérhafda namid a Islandi nytist
heimalandinu sem best. Farid er annad til pridja hvert ar til peirra landa sem Jardhitaskélinn
hefur stutt mest. Alls hefur verid farid i yfir sjotiu heimsoknir til préunarlandanna og
Austur-Evrépu til ad velja nemendur. Adferdin vid val nemenda er i samraemi vid reglur
Haskola Sameinudu pjédanna og hefur tryggt skélanum mjég goda nemendur. | heimsoknunum
gefst kjorid taekifaeri til ad fylgjast med hvad nemendur fyrri ara hafa fyrir stafni. Yfirleitt er efnt
til funda med fyrrum nemendum.

I erindi pessu verdur fjallad i stuttu mali um hvad verdur um nemendur Jardhitaskélans ad nami
loknu. Starfsfdlk Jardhitaskolans kappkostar ad halda sambandi vid nemendur skolans. betta er
gert med pvi ad senda peim fréttabréf, jolakort og sidast en ekki sist arbaekur Jardhitaskdlans par
sem birtar eru rannsoknaskyrslur allra nemenda sem utskrifast Gr skdlanum. Einnig eru
nemendum senda baekur med fyrirlestrum gestafyrirlesara Jardhitaskélans. Nemendur eru hvattir
til ad lata vita arlega hvad peir eru ad gera. Tilkoma tolvupoéstsins hefur audveldad mjog
samskipti vid nemendur. Rumlega 170 af nemendum skolans eru med netfang. Netfangaskra
skolans er dreift til allra nemenda tvisvar & ari. | bréfasafni skdlans og ferdaskyrslum er ad finna
margvislegar upplysingar um nemendur fyrri ara.

Flestir nemendur skolans hafa komid fra Kina (44), Kenya (28), Filippseyjum (27), EI Salvador
(17) og Epidpiu (13). I pessu stutta erindi verdur stiklad a storu vardandi hvad nemendur hafa
gert eftir ad ndmi lauk & Islandi. Daemi verda tekin um pau 16nd sem sent hafa flesta nemendur.



Arangur nemenda ad nami loknu

Nemendur Jardhitaskolans eru leidandi i jardhitastarfsemi fjéImargra landa og margir peirra eru
einnig virkir i alpjodasamstarfi. betta kom vel fram & Alpjodajardhitaradstefnunni WGC2000 i
Japan 28. mai - 10. juni 2000. Radstefnan er haldin & fimm &ra fresti af Alpjoda jardhita-
sambandinu (International Geothermal Association) og er mikilvaegasti vettvangurinn til ad
fylgjast med pvi sem er ad gerast i hinum ymsu sergreinum jardhitans i heiminum. batttakendur
voru um 1250 fra 61 landi auk lidlega 100 maka og barna. | radstefnubokinni eru birt 670 erindi.
Arid 1995 var radstefnan haldin i Florens & Italiu en arid 2005 verdur han i Tyrklandi.

Fyrrum nemendur Jardhitaskdlans settu mikinn svip & radstefnuna. Sextiu og einn nemandi
skdlans var a radstefnunni (par af 14 konur) og komu pau frad 24 l16ndum: Bulgariu (4),
Egyptalandi (1), El Salvador (2), Epiopiu (3), Filippseyjum (6), Guatemala (1), Indonesiu (3),
fran (3), Jordaniu (1), Kenya (5), Kina (14), Kostarika (2), Lithaen (1), Makedéniu (1), Mexiko
(1), Nepal (1), Pakistan (1), Pdllandi (2), Rumeniu (4), Serbiu (1), Slovakiu (1), Tunis (1),
Tyrklandi (1) og Uganda (1). Alls htfdu 227 nemendur utskrifast Ur Jardhitaskolanum arin 1979-
1999 pannig ad rumlega fjérdungur utskrifadra nemenda var meattur & heimsradstefnuna. Til
samanburdar ma nefna ad i Florens 1995 voru 35 nemendur Jardhitaskolans. Nemendur Jardhita-
skdlans voru héfundar/medhofundar 88 greina i radstefnuriti WGC2000. Islendingar voru
héfundar/medhofundar 43 greina.

Hér & eftir verdur gerd grein fyrir storfum nemenda Jardhitaskdlans i nokkrum I6ndum.

Kina

Kinverjar nota pjoda mest jardhita til upphitunar (2282 MW), einkum til hdshitunar, bada,
fiskeldis, og grodurhdsa en einnig til idnadar. Undanfarinn aratug hefur jaréhitanotkunin aukist
um 10% a ari. Fra 1980 hafa 44 Kinverjar lokid 6 manada nami vid Jardhitaskolann. Flestir hafa
verid pjalfadir i fordafreedi (15), jaroefnafraedi (10) og verkfreedi (9). Fimm eru komnir &
eftirlaun og prir farnir til annarra starfa. Flestir hafa komid fra Beijing, Tianjin og Hebei héradi,
en adrir fra Tibet og sex 6drum hérudum. Margir nemendur Jardhitaskolans eru i fararbroddi vid
rannsoknir og nytingu jarohitans i Kina. pratt fyrir kuldalegt yfirbragd & nafni landsins tengja
fiolmargir Kinverjar nafnid island einkum vid jardhita.

Nemendur hafa einkum komid frd borgarhitaveitum, rannsoknastofnunum hérada,
Visindaakademiunni og haskdlum. Nemendur skélans hja Visindaakademiunni hafa farid vida
um landid sem radgjafar, einkum i jardefnafraedi. Fordafreedingar pjalfadir i Jardhitaskdlanum
leida mat & afkastagetu jardhitasveaeda vida i Kina. Verkfraedingar fra mérgum hérudum pjalfadir
& Islandi hafa verid lykilmenn i hitaveituverkefnum og &tt gott samstarf vid islensk fyrirtaeki.
Steersta borgarhitaveita Kina sem notar jardhita er i Tianjin. [btar borgarinnar eru 7 miljonir og
markadurinn pvi eins stor og jardhitakerfin leyfa. Yfirverkfreedingur jardhitastofnunar borgar-
innar, Zhang Baiming, var i Jardhitaskdlanum 1994,

Kenya

Jardgufustddvar i Olkaria (57 MW) framleida um 8% raforku landsins. Framkvemdir vid
steekkun stédvanna eru i fullum gangi og gert rad fyrir ad upsett afl verdi komid i 97 MW arid
2001 og 173 MW 2004. Vatnsafl (598 MW) gefur nl 75% raforku i landinu. Gert er rad fyrir ad
uppsett afl verdi 620 MW i jardgufuvirkjunum og 1019 MW i vatnsaflsvirkjunum &rid 2019.
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Fra 1982 hafa 28 Kenyamenn lokid sex manada ndmi vid Jarohitaskdélann. Einn starfar vid
foroafraedi erlendis en fjorir hafa sndid sér ad 6dru. Adstodarforstjori Landsvirkjunar Kenya
(KenGen), Joseph Nganga, var nemandi i borverkfraedi 1982. Y firmenn jardhitamala hja KenGen
og deildarstjorar i jarofredi, jardedlisfreedi, jardefnafredi, fordafraedi, borverkfraedi og
umhverfismalum eru allir fyrrum nemendur Jardhitaskolans. Fyrrum nemendur skolans kenna
einnig vid prja haskala i Kenya. Tveir sérfredingar KenGen hofu MS nam vid Haskola islands &
vegum Jardhitaskdlans i jandar 2001.

Filippseyjar

Jardgufustodvar (1909 MW) & ellefu svaedum framleida 22% raforku i landinu. Aztlad er ad
auka upsett afl i jardgufustddum um 526 MW arin 2002-2008. Vatnsafl (2300 MW) gefur 11%
raforkunnar, kol 22%, innflutt olia 35% og gas 10%.

Fra 1979 hafa 27 Filippseyingar lokid sex manada nami vid Jardhitaskélann. Tuttugu hafa komid
fra PNOC (oliufyrirteki rikisins), sex frd orkumdlaraduneytinu og einn fr4 Landsvirkjun
Filippseyja (NPC). Fjérir fyrrum nemendur skdlans hafa flutt ar landi, tveir eru hja einka-
fyrirteekjum og einn & eftirlaunum.

Fyrsti nemandi Jarohitaskolans, Agnes Reyes (1979), starfar ni vid bergfraedirannsoknir & Nyja
Sjélandi, en byggdi adur upp 6flugan hop i borholujardfraedi hja PNOC. Hun er medal pekktari
bergfraedinga i jardhitarannséknum i heiminum. Sammy Sarmiento (1980) er yfir fordafraeedideild
PNOC, Danny Catigtig (1983) er stodvarstjori i Palinpinon (195 MW jardgufuvirkjun PNOC) og
Manuel Paete (1983) gufuveitustjori i Tongonan (707 MW PNOC virkjun). Margir adrir fyrrum
nemendur skélans eru i lykilstodum i efnafraedi, edlisfreedi og fordafraedi hja PNOC.

A Filippseyjum er jardhitinn pjodareign. Orkumalaraduneytid geetir hagsmuna pjédarinnar.
Hlutverk Jardhitadeildar raduneytisins er ad fylgjast med jarohitavinnslu & hinum ymsu svaedum,
meta skyrslur fra orkufyrirteekjum og veita leyfi til gufuvinnslu. Jardhitaskolinn hefur pjalfad
lykilstarfsfolk raduneytisins til ad sja um pessi mal. Fyrsti nemandinn fra raduneytinu, Francisco
Benito (1991), var i morg ar yfir jardhitamalum i rdduneytinu. Hann er nu adstodarforstjori
orkudeildar raduneytisins. Fyrrum nemendur Jardhitaskdlans eru deildarstjorar i borholu-
jarofraedi, fordafreedi, jardedlisfraedi og jardefnafraedi i Jarohitdaeild raduneytisins.

El Salvador

Jardgufuvirkjanir i Ahuachapan og Berlin (161 MW) framleida um 20% af raforku landsins.
Vatnsafl (405 MW) framleidir um 60% raforkunnar. Fra 1980 hafa sautjan nemendur fra
Landsvirkjun EI Salvador (ni GESAL) lokid sex manada nami vid Jardhitaskolann. Fjorir hafa
fario til annarra starfa. Manuel Monterrosa (1993) er yfir fordafraedi, Nina Barrios de Luna
(1993) yfir borholujardfraedi, Ana Silvia Ayala (1998) yfir umhverfismalum og Antonio Rivas
(2000) yfir jaroskjalftameelingum hja GESAL. Jaime Arevalo (1992) er yfir jardborunum &
Ahuachapan svadinu og Jose Luis Henriques (1997) yfir gufuveitunni a Berlin svadinu.

Epiopia

Addis Ababa var byggd vid heitar laugar par sem folk for i bad og pvodi pvotta. Jardhita-
rannsoknir hafa stadid yfir i landinu med hleum i prja aratugi og moérg hahitasveaedi eru pekkt.
Fyrsta jardgufuvirkjunin (8 MW) var tekin i notkun 1999 en gengur erfidlega. Mestoll raforka i
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landinu er framleidd med vatnsafli (378 MW).

Fra 1983 hafa prettan Epiopar lokid nami vid Jardhitaskolann. Einn peirra settist ad & Islandi
(prétt fyrir 6fravikjanlegar reglur um ad nemendur fari aftur til heimalanda sinna), prir hafa flutt
til Bandarikjanna og einn til Nyja Sjalands. beir atta sem eftir eru i Epidpiu standa sig vel midad
vid margra ara borgarastyrjéld og hérmungar. Annar tveggja nemenda sem voru hér 1999 for a
midjum namstima & radstefnu i Bandarikjunum og hefur farid par huldu h6fdi sidan. prétt fyrir
erfidleikana i Epiopiu mun Jardhitaskolinn taka & moti premur styrkpegum padan nu i april 2001.

Lokaord

Eins og sj& ma af upptalningunni hér ad framan hafa verid hér nemendur fra flestum léndunum
af og til i tvo aratugi. Jardhitaskolinn hefur pannig jafnt og pétt verid ad stydja vid uppbyggingu
jarohitapekkingar i l6ndunum. Starfsmenn Jardhitaskélans hafa fylgst vel med préun
jarohitamala og valid styrkpega med hlidsjon af préuninni i goédri samvinnu vid heimamenn.
Uppbygging teknipekkingar er langtimaverkefni.

Pad er mikils virdi ad halda gédum tengslum vid fyrrum nemendur i hinum ymsu I6ndum. Pad
veitir peim studning i peirra mikilvaegu stérfum og beetir starfsemi skolans. Island & gdéoa
“jarohitasendiherra” i fjoImorgum lIéndum i 6llum heimséalfum.
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