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3.7

3.7.1

Geothermal
Overview [DEC 3]

The regional geothermal resource includes all geothermal energy (including
geothermal water), material containing energy or fluid (derived from within the earth)
surrounding any geothermal water, all surface manifestations of geothermal processes,
and all plants, animals, micro-organisms and characteristics dependent on geothermal
energy, located in the Region. This resource occurs throughout the Waikato Region,
although its surface expression is most concentrated in the Taupo and Rotorua areas
(see Map 5).

The regional geothermal resource can be divided naturally into management units
known as geothermal systems. A geothermal system is an individual body of
geothermal energy and water not believed to be hydrologically connected to any other
in the upper few kilometres of the Earth’s crust. At lower depths, it is accepted that
there is a common heat source, and this is consistent with Maori understanding of the
geothermal resource. In some cases there is doubt over the near-surface hydrological
separation between particular geothermal systems. A geothermal system may have
several heat upflows supporting separate geothermal fields that are linked to each
other by sub-surface lateral flow. A geothermal system may support an isolated hot
spring, a group of surface features, or several groups of features. Alternatively, there
may be no visible expression at the surface.

There is a clear distinction between the region’s large geothermal systems and its
small geothermal systems. The large systems are all found in the Taupo Volcanic
Zone, the triangular-shaped active volcanic zone stretching from an apex at Mt
Ruapehu out to White Island (Whakaari) and beyond. These systems cover a large
area, and contain large volumes of heated rock and geothermal fluid of temperatures of
up to 350 °C. The small geothermal systems are scattered throughout the region,
including the Taupo Volcanic Zone. They generally produce water of less than 100 °C,
and are small in area and volume of water discharged.

The regional geothermal resource, individual systems, and individual features each
have their own set of natural geothermal characteristics.

The naturai characteristics of the regional geothermal resource include:

i) Thermal energy contained in rocks deep in the earth and carried by water

ii) Mineralised fluids (containing e.g. silica, lithium, and boron)

i} Intrinsic '

iv) The characteristics of all geothermal systems and features within it including the
geophysical and biological features and processes associated with the surface
expression of geothermal energy and fluids.

The natural characteristics of a geothermal system may include:

1) A body of thermal energy contained in rocks deep in the earth and carried by water

2) A convective inflow of cool, fresh water and a consequent outflow of heated
mineralised fluids (containing e.g. silica, lithium, and boron)

3) Surface discharges of geothermal heat and mineralised fluids, such as springs and
steam features

4) Land formations created by geothermal processes, such as hydrothermal eruption
craters and sinter terraces

5) Biodiversity (a variety and uniqueness in genes, species and populations of plants,
animals and micro-organisms)

6) Intrinsic

7)- The characteristics of all geothermal features within it.
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lithium, boron, gold, silver, and zeolites. Sulphur has been extracted at Rotokawa in
the past, and may be extracted somewhere in the Region in the future.

in 2000, New Zealand’s total primary energy supply was 814 petajoules (PJ). Eighteen
percent (143 PJ) of this came from geothermal sources’. The major portion of this
energy is stored as heat within rocks and is presently accessible through the controlied
inflow and extraction of fluid. The Waikato Region provides 90 percent of the primary
geothermal energy extracted in New Zealand. While most of this is taken for electricity
generation, within the Region, approximately 40 separate industries including
accommodation and tourist facilities also take small amounts of heat for direct uses.

In 2000, New Zealand’s total electrical energy supply was 126 PJ per year'.
Geothermal energy from the country’s seven geothermal power stations, five of which
are in the Waikato Region, provided around seven percent of our national electricity
supply. In electricity production, only approximately 10 percent of the geothermal
energy extracted can be converted to a useable form. The rest is re-injected or
disposed of into the environment as heat. Modern plants, and in particular those using
binary technology, are more efficient than older plants.

When discussing the renewability of any energy source, the timeframe for renewability
needs to be specified. For example, coal deposits are renewable over geological ages,
but not over a human timeframe. For an energy source to be renewable, the rate of
input of energy must be the same or greater than the rate of extraction over the
specified timeframe. Most energy sources generally classed as renewable are either
essentially unaffected by use (solar, wind, wave, tidal) or take no more that a few years
to recover their energy-producing capacity (hydro, biomass).

Studies show that the durations of typical hydrothermal systems range from 5,000 to
1,000,000 years. During this time repeated pulses of heat may pass through the
system for a time, and the area may retain some heat continuously for longer periods.
These conditions may lead to temperature fluctuations and hydrodynamic variations
during the history of the system. During a period of 1,000,000 years, erosion,
deposition, and tectonic processes may also affect the hydrology of a geothermal
system. On a geological timescale high temperature individual geothermal systems
are essentially ephemeral.

The New Zealand government has defined geothermal energy sources as renewable.
However, extraction of the fluid and energy in a geothermal system beyond the natural
rate of discharge depletes the usable resource found within the upper aquifers.
Recovery of a severely depleted aquifer by the replenishment of fluid and energy from
lower depths to a point where production can be resumed is expected to take tens or
hundreds of years. Recovery of surface outflow of heat and fluid returns to near pre-
production rates will take longer, probably thousands of years. Therefore the period of
renewability of geothermal energy can be orders of magnitude greater than that for
other energy sources defined as renewable.

Extraction of energy from a geothermal system at a rate at which the energy source is
renewed on a timeframe similar to that of biomass and hydro-electricity would mean
than only extremely small developments could proceed. Much of the resource would
therefore not be available for extractive use by current generations and the next few
generations.

To sustain the energy-producing potential of a geothermal system to meet the
reasonably foreseeable needs of future generations, extraction must be conducted in a
way and at a rate that can be maintained by those future generations. In order to
maximise financial return, geothermal developers may seek to extract all the available
energy within a consenting period of up to thirty-five years. Waikato Regional Council
(Environment Waikato) does not consider the depletion of the available energy and

! Ministry of Economic Development, 2001. New Zealand Energy Data File, ISSN 0111-6592.
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geothermal features being damaged by trees falling into them and harvesting
machinery destroying delicate sinter terraces. Most of the geysers at Orakeikorako are
now underwater as a result of the creation of the hydroelectric Lake Ohakuri.

Sustainable management of a resource requires understanding of the characteristics of
that resource. Management of the resource is improved by greater availability of
relevant information.

The nature of the geothermal resource is such that there is considerable lack of
knowledge. Surface features, where they exist, provide only a very small indication of
the extent of the resource and its hydrodynamic characteristics. Geophysical and
geochemical techniques, as well as an understanding of the local geology, must be
applied to enable understanding of the resource.

Much data and information about the regional geothermal resource that was collected
by the government using public funds is now retained in confidence by the government
as a commercial asset. The unavailability of this data and information to regional and
local authorities and resource users creates uncertainty in decision-making, limiting the
opportunities for use of the regional geothermal resource. It also can lead to higher
costs for ratepayers and resource users through duplication.[DEC 3]

Summary of Significant Resource Management Issues.

The following is a summary of significant resource management issues that have been
identified from the overview section on the regional geothermal resource:

1. Take, use and discharge of geothermal energy and fluid can result in depletion of

the resource that limits the opportunities for energy use by future generations.

2. Take, use and discharge of geothermal energy and fluid can adversely affect
surface features and their characteristics.

3. Other uses of land and water can adversely affect geothermal surface features and
their characteristics.

4. Take, use and discharge of geothermal energy and fluid can adversely affect other
natural and physical resources.

5. Lack of information and knowledge about the geothermal resource creates
uncertainty for management of the resource.[DEC 3]
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3.7.2 Sustainable Management of the Regional Geothermal

Resource

Issue: Take, use and discharge of geothermal energy and fiuid can result in
depletion of the resource that limits the opportunities for energy use
by future generations. [DEC 4]

Objective: Manage the take, use and discharge of geothermal energy and fluid in

a way that enables current energy needs, and the reasonably
foreseeable energy needs of future generations, to be met. [DEC 4]

Principal Reasons for Adopting: In order to provide for the energy needs of current
generations and the reasonably foreseeable needs of future generations, it is
necessary to ensure that all the readily accessible geothermal energy is not wasted on
inefficient and inappropriate uses, and that the next few generations have equitable
access to the same resources that we do. |t is desirable that the use of the resource is
efficient, otherwise more resources will be demanded, and additional environmental
costs may occur. Once used in a primary process such as electricity generation, a
geothermal resource may be of value to secondary, commercial, industrial and/or
domestic processes. Such a cascaded use of the resource contributes to the efficient
use and development of that resource. Reinjection of used geothermal energy and
fluid, where practicable, ensures that the remaining energy and fluid are not lost from
the system and that reservoir pressures are sustained. [DEC 4]

Policy One: Geothermal Characteristics Valued by Tangata Whenua

Ensure that the relationship of tangata whenua as Kaitiaki with characteristics of
particular geothermal systems, fields and surface features is recognised and provided
for, once specific resource management matters of traditional and contemporary
cultural significance have been identified by tangata whenua.[DEC1] [DEC 5] [DEC 13]

Implementation Methods:
1. In consultation with tangata whenua:
i) identify the characteristics of the Regional geothermal resource significant to
Maori
iiy identify threats to these characteristics
iy provide strategies for avoiding, remedying, or mitigating these threats. [DEC1]
[DEC 5] [DEC 13]

2. Support, and where appropriate facilitate, the development of hapu/iwi geothermal
management plans. [DEC1] [DEC 5] [DEC 13]

3. Through regional plans, district plans and the consideration of resource consent
applications, ensure that the geothermal characteristics valued by tangata whenua
are recognised. [DEC1] [DEC 5] [DEC 13]

Policy Two: Types of Systems

Allocate the Regional geothermal resource in a way that provides for multiple uses and
recognises the extent and variety of the Region's geothermal features and their
characteristics. [DEC 5]

Implementation Methods:

1. Define Significant Geothermal Feature types and rank their vuinerability to
development in the following table: [DEC 5] [DEC 14]
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i L
covered by a mud geyser includes the mud pool, its
banks, and any mud formations built up by the
ejection of mud from the pool.

Molten
Sulphur-
Producing
Spring

A hot spring whose water supply passes through
elemental sulphur bearing rock at a temperature
sufficiently high to melt the sulphur (119 °C) and
bring it to the surface.

Superheated
Fumarole

Any naturally occurring vent, including those found
underwater, whose main discharge consists of
steam and other gases of geothermal origin with a
temperature greater than the local boiling
temperature of water. The area of a fumarole
consists of the vent, any surface accumulating
mineral deposits derived from its gases, and any
ecosystems dependent on the heat and fluid flowing
from the vent.

Mud Pool

Any naturally occurring basin of turbid water or mud
heated (or recently heated) by geothermal
processes. The area of a mud pool comprises that
of the pool itself, its banks, and any mud formations
built up by the ejection of mud from the pool.

Geothermal
Wetland,

Lake, Pool, or

Stream

Any naturally occurring wetland, lake, pool, or
stream or portion of any naturally occurring wetland,
lake, pool, or stream, whose chemical or
temperature profile is so influenced by natural
geothermal input that it either provides habitat for
thermotolerant, thermophilic, or extremophilic
organisms, or contains water hotter than 30°C. The
area covered by a geothermal wetland, lake, pool, or
stream consists of the water body, its bed and
banks, any mineral deposits derived from the water
body or its ouiflow, and any thermotolerant,
thermophilic, or  extremophilic ecosystems
dependent on it.

Hydrothermal
Eruption
Crater

Any naturally occurring crater produced by the
explosive boiling of geothermal water without the
direct involvement of near-surface magma, and by
the consequent ejection of material derived from the
rock matrix. The area of a-hydrothermal eruption
crater comprises that of the crater, its sides, and the
ejecta deposited around the crater.

Culturally
Significant
Feature

Any geothermal surface feature, whether artificial,
natural, or modified that is deemed significant
following consideration of the criteria for determining
significance of cultural heritage resources in
Appendix 4 of the Waikato Regional Policy
Statement.

Depends on
physical
feature type

*Vulnerability is rated from O (not at all vuinerable) to 12 (highly vulnerable).
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Policy Four: Promotion of Staged Development in Development
Geothermal Systems

Provide for a wide range of development and use in Development Geothermal Systems
through controlied depletion of energy, and staged development that maximises
productive efficiency and applies an appropriate social discount rate. [DEC 6]

Implementation Methods:

1. Through rules in the Waikato Regional Plan and consideration of resource consent
applications, require an assessment of productive efficiency and apply social
discount rates for large takes. [DEC 6]

2. Through the Waikato Regional Plan prefer the use of energy and water efficient
technologies. [DEC 6]

Policy Five: Integrated System Management Required for Development
Geothermal Systems

Ensure integrated system management for large takes and discharges by limiting
extraction to a single operator. [DEC 6]

Impiementation Methods:

1. Through the Waikato Regional Plan and consideration of resource consent
applications, for each Development Geothermal System, require the consent
applicant (a legal entity that may include joint ventures or parinerships) to prepare a
system management plan approved by the consent authority(ies) that:

i) demonstrates how integrated management of the system can be achieved

i) identifies, within the geothermal system, future sources of high enthalpy fluid
and how these may be accessed

iii) identifies, within the geothermal system, suitable sites for targeted return of as
much energy and fluid as is practicable.

iv) identifies how adverse effects on the characteristics of the geothermal system,
overlying structures (the built environment), and other natural and physical
resources will be managed to ensure that the burden of adverse effects falis on
those who cause them. [DEC 6]

2. Waikato Regional Council (Environment Waikato) will establish an independent
peer-review panel for each system that will undertake, but not limit itself to, the
following functions:

i) overseeing the implementation of the system management plan and use and
development of the system

i) reporting to Waikato Regional Council (Environment Waikato) with findings
being publicly available

ii) making recommendations on changes to resource consents within that system.
[DEC 6]

Policy Six: Injection
Prefer and encourage for large takes of geothermal energy and fliuid from Development
Geothermal Systems, that after use and any distribution to secondary uses, the

remaining energy and fluid is reinjected in targeted areas to conserve geothermal
energy and fluid in that system. [DEC2] [DEC 6] [DEC 22]

Impiementation Methods:
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Policy Nine: Management of Research and Protected Geothermal
Systems

In Research and Protected Geothermal Systems, protect the stocks and flows of
geothermal energy and fluid from adverse effects arising from take, use and discharge
of geothermal energy and fluid. [DEC 7]

Implementation Methods:

1. Through regional plans and district plans, develop methods and when considering
resource consent applications, apply conditions that protect the natural flow of
geothermal fluid from deep within Protected and Research Geothermal Systems to
the surface. [DEC 7]

2. Through regional and district plans, use methods and where appropriate rules for

Protected and Research Geothermal Systems that:

i) allow the continuation of legally established takes of geothermal energy or fiuid
and associated discharges, providing there are no significant individual or
cumulative adverse effects

ii) in Protected Geothermal Systems, prohibit the establishment of new takes of
geothermal energy or fluid and associated discharges except for scientific
investigation and limited use of down-hole heat exchangers

iii) in Research Geothermal Systems, allow limited takes of geothermal energy and
fluid where it can be demonstrated that they will not adversely affect the stocks
and flow of geothermal energy and fluid.

iv) regulate other activities through resource consent processes in a manner that
enables a case by case assessment of whether significant adverse effects are
avoided. [DEC 7]

3. Through regional plans and when considering resource consent applications
require the use of geothermal resources to be efficient in conserving geothermal
energy and fluid. [DEC 7]

4. Through regional plans and when considering resource consent applications prefer
the use of energy- and water-efficient technologies such as down-hole heat-
exchangers and group-heating schemes over ad hoc extraction of fluid for
individual use. [DEC 7]

Explanation and Principal Reasons for Adopting

Policy One

Policy One recognises that Maori have a special relationship with geothermal resources
and consider them as taonga. This places an obligation on tangata whenua as kaitiaki to
ensure that geothermal resources are maintained and handed on to future generations in
a healthy condition. Tangata whenua with particular interest in geothermal resources are
people from Tainui, Ngati Tuwharetoa, Ngati Tahu, Ngati Raukawa, Ngati Te Arawa, and
Hauraki. [DEC 10]

Policy Two

Policy Two recognises that the regional geothermal resource can be divided naturally
into discrete units or systems. A geothermal system is an individual body of
geothermal energy and water not believed to be hydrologically connected to any other
in the upper few kilometres of the Earth’s crust. At lower depths, it is accepted that
there is a common heat source, and this is consistent with Maori understanding of the
geothermal resource. In some cases there is doubt over the near-surface hydrological
separation between particular geothermal systems, and in those cases uses of one
system must be managed to ensure that inappropriate adverse effects are not caused
in another system. Included in a geothermal system are material containing heat or
energy surrounding any geothermal water, and all plants, animals and other
characteristics dependent on the body of geothermal energy and water. [DEC 10]
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Geothermal Systems, where disturbance of the reservoirs and surface characteristics will
be avoided. [DEC 10]

Large systems about which not enough is known to either define them as
Development, Limited Development, or Protected are defined as Research Geothermal
Systems. In such cases, a lack of knowledge about the types of surface features and
their vulnerability to development, or about the possibility of a hydrological connection
to a Protected System, requires a precautionary approach to their use in order to
ensure that adverse effects are limited. In these systems small uses and research
about the system are provided for. Undiscovered large systems also fall automatically
into this category. [DEC 10]

Small Geothermal Systems are those that produce only small amounts of low-
temperature geothermal water and cover a much smaller area than the large
geothermal systems. In these systems new and existing uses will be provided for, but
new uses will be suitably limited in order to protect any existing Significant Surface
Features and existing uses. [DEC 10]

The re-identification of any system that is identified in the Waikato Regional Plan or any
newly-discovered system can be undertaken through a plan change on the
presentation of new information supporting such a change. The method for requesting
a regional plan change is set out in the First Schedule of the RMA. Protected
Geothermal Systems are specifically identified in the Regional Policy Statement to
confer an additional level of protection by restricting the ability to request a change to
territorial authorities within the Region, the Waikato Regional Council (Environment
Waikato) and Ministers of the Crown. This recognises that Protected Systems are
highly valued by the national and regional communities. [DEC 10]

Policy Three :

The precautionary approach is well-established in RMA practice, and is a fundamental
principal of sustainable development, as stated in Principle 15 of Agenda 21, the report
by the United Nations Conference on Environment and Development, Rio de Janeiro,
1992. Policy Three requires that such an approach be taken in situations of scientific
uncertainty about significant adverse effects on any geothermal system, in order to
ensure that any activities in a geothermal system do not cause such effects. [DEC 10]

Policies Four, Five, Six and Seven

Policies Four, Five, Six and Seven are concerned with sustainable management of
Development Systems. Conservation of geothermal energy and fiuid, and
maintenance of their flows, can be achieved by: appropriately limiting takes; preferring
uses that minimise take over more wasteful methods in the regulatory hierarchy;
promoting productive efficiency; and reinjecting used geothermal fluid. [DEC 10]

Efficiency of resource use has several dimensions, including the comparison of the
overall benefit to society (economic efficiency) of competing uses (allocative efficiency),
productive efficiency, and the ability of productive efficiency to increase over time
through technology improvements and better understanding of the resource (dynamic
or innovative efficiency). [DEC 10]

A relatively efficient use of geothermal heat and fluid is one that provides greater
benefit to the regional community while causing a lower degree of adverse effects on
the geothermal resource and on other natural and physical resources, per net unit of
energy and fluid extracted and used. When determining the efficiency of any particular
use, comparison needs to be made between the benefits and adverse effects of other
available uses including non-extractive uses such as tourism and leaving the resource
for future generations. In addition, the costs and benefits to the regional community of
using geothermal resources as a source of energy have to be compared with those of
other sources of energy. [DEC 10]
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Environmental Results Anticipated

1.

Life of geothermal systems extended by returning extracted fiuid to the same
system.

2. Geothermal energy available to future generations.

3. Geothermal energy and fluid used efficiently.

4. Relationship of tangata whenua with geothermal resources widely recognised and
incorporated in management plans.

5. Developers have certainty for proposals that involve large extraction of energy and
fluid.

6. Multiple uses and users do not threaten geothermal systems.

7. Uses of geothermal energy and fluid benefit the regional community through
providing employment for local citizens. [DEC 11}
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Policy Two: Management of Significant Geothermal Features in
Development Geothermal Systems

Allow for the efficient take, use, and discharge of geothermal energy and fluid in
Development Geothermal Systems while remedying or mitigating adverse effects on
Significant Geothermal Features. [DEC 12] [DEC 16]

Implementation Methods:

1. Through the Waikato Regional Plan, district plans, and the consideration of
resource consent applications, require system management plans developed under
3.7.2 Policy Five to identify any adverse effects on Significant Geothermal features
and the remediation or mitigation to be undertaken. Mitigation may include ‘like for
like’ enhancement or remediation of past adverse effects in Limited Development,
Research, Protected or Small Geothermal Systems. [DEC 12] [DEC 16]

2. Through the Waikato Regional Plan provide for the assessment of relative
significance of Significant Geothermal features. [DEC 12] [DEC 14] [DEC 16]

Policy Management of Significant Geothermal Features in Limited
Three: Development and Small Geothermal Systems

Restrict take, use and discharge of geothermal energy and fluid in Limited
Development and Small Geothermal Systems to avoid adverse effects on Significant
Geothermal Features. [DEC 12] [DEC 17]

Implementation Methods:

1. Through regional plans, district plans and the consideration of resource consent
applications, protect the Significant Geothermal Features -and maintain the life-
supporting capacity and biodiversity of Limited Development and Small Geothermal
Systems. [DEC 12] [DEC 17]

2. Through regional and district plans, use methods and where appropriate rules, that

recognise Method 1 above, and that:

i) allow limited takes of geothermal energy or fluid and associated discharges,
providing there are no significant individual or cumulative adverse effects

ii) allow for takes and discharges undertaken for scientific investigation or
enhancement purposes

iii) regulate other activities in a manner that avoids any adverse effects on
Significant Geothermal Features, and on the sustainability of each geothermal
system as a whole. [DEC 12] [DEC 17]

3. Through regional plans and when considering resource consent applications
require the use of geothermal resources to be efficient in conserving geothermal
energy and fluid. [DEC 12] [DEC 17]

4. Through regional plans and when considering resource consent applications prefer
the use of energy- and water-efficient technologies such as down-hole heat-
exchangers and group-heating schemes over ad hoc extraction of fluid for
individual use. [DEC 12] [DEC 17]

5. Through regional plans, district plans and when considering resource consent
applications seek remediation of past adverse effects in Limited Development and
Small Geothermal Systems as mitigation for adverse effects in Development
Geothermal Systems. [DEC 12] [DEC 17]
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Destruction of features of one type will not necessarily be mitigated by the
enhancement of characteristics of a feature of a different type. For example, the
destruction of geysers is not mitigated by the enhancement of steaming land. Steam
features are relatively common to exploited geothermal systems, whereas geysers and
associated hot chloride springs are more rare, and are normally the first features
affected. Hence, geysers, chloride springs, and their ecosystems are becoming
increasingly rare. Remediation of some surface characteristics affected by heat and fiuid
extraction may occur to an exient once the extraction stops. Ecosystems may be
revitalised over the course of years or decades if fluid flows to them are re-established.
However, it is unlikely that complete remediation will occur, even if the ‘natural state’ is
known, because of the irreversibility of some effects. [DEC 12] [DEC 15] [DEC 19]

in Limited Development, Research, Protected, and Small Geothermal Systems,
extractive uses that could produce adverse effects on Significant Geothermal Features
are prohibited. [DEC 12] [DEC 19]

Policy Two ,

Policy Two allows for adverse effects on surface features of extractive uses and
enables the mitigation of adverse effects in Development Geothermal Systems by
remediation or protection of Significant Geothermal Features (as identified in Policy
Two) in, Limited Development, Research, Protected, and Small Geothermal Systems.
[DEC 12] [DEC 19]

Policy Three

Policy Three ensures that in Limited Development and Small Geothermal Systems the
natural geothermal characteristics are protected from adverse effects arising from the
take, use, and discharge of geothermal energy and fluid, while enabling productively
efficient uses, appropriate to the size of the resource, that do not damage Significant
Geothermal Features. [DEC 12] [DEC 19]

Policy Four

Policy Four ensures that in Protected and Research Geothermal Systems the natural
geothermal characteristics are protected from adverse effects. It allows for scientific
research, and for existing lawful uses that have not demonstrated any actual, potential,
or cumulative adverse effects on Significant Geothermal Features, but discourages
uses that involve extraction or discharge of fluid. [DEC 12] [DEC 15} [DEC 19]

Environmental Results Anticipated

1. Loss of some Significant Geothermal Features in Development Geothermal
Systems offset by improved condition of features in other geothermal systems.

2. Significant Geothermal Features in other geothermal systems protected from
development.

3. In-situ uses of geothermal energy increased.

4. Increased long-term security for geothermal tourist operators through protection
and enhancement of geothermal features.

5. Increased awareness and appreciation of unique environments within the regional
geothermal resource through controlled access to these environments. [DEC 12]
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5. Use environmental education programmes to increase public understanding and
awareness of the rarity and vuinerability of geothermal surface features (including
ecosystems). [DEC 12]

6. Encourage and assist the establishment of community groups in areas with
significant natural geothermal ecosystems and habitats to maintain or enhance
their natural geothermal characteristics. [DEC 12]

7. Waikato Regional Council (Environment Waikato) will ensure that any works it
undertakes, promotes, or funds do not damage or threaten Significant Geothermal
Features. [DEC 12]

Explanation and Principal Reasons for Adopting

Maintenance of the variety in characteristics of the regional geothermal resource requires
identification of the significant characteristics. For each of these characteristics of the
regional geothermal resource, consideration of the frequency of occurrence, the ability to
recover from impacts, and the capacity to adapt to a changing situation need to be
identified. Threats to the variety of characteristics can be reduced by informing the
community of the threats, by encouraging awareness of the benefits derived from the
characteristics, and by regulation. [DEC 12] [DEC 19]

Where surface features are considered to be significant, land-use activities and uses of
non-geothermal water, such as damming and discharging, that produce adverse effects
are discouraged. [DEC 12] [DEC 19]

Policy One recognises that some land uses and resource uses (other than the
extraction of geothermal energy and geothermal water) may have an effect on
Significant Geothermal Features. It requires regional plans district plans, and the
resource consent process to identify such threats and provide strategies o avoid their
effects. [DEC 12] [DEC 19]

Method 1 ensures that in all geothermal systems Significant Geothermal Features are
protected from adverse effects arising from non-extractive activities such as uses of
land and non-geothermal water. [DEC 12] [DEC 19]

Methods 2 and 3 address integrated management between district and regional
councils and between adjoining regional councils. Some geothermal systems extend
into adjoining regions, and land use activities, which may adversely affect Significant
Geothermal Features, are primarily managed by territorial authorities: through district
plans. Therefore it is necessary to ensure that these geothermal systems and their
features are consistently managed by the councils concerned. [DEC 12] [DEC 19]

Many valued characteristics of geothermal systems and their surface features and
dependent ecosystems are either under threat or already adversely affected from
inappropriate use of the geothermal resource or use of the surrounding land. One way
to reduce the threats to, and adverse effects on, these characteristics by members of
the public is through education, and the establishment of care groups. It is also
important to ensure that information and data about the Region’s geothermal
characteristics is available to the public, environmental groups, and the geothermal
community. Methods 4, 5, and 6 promote protection of geothermal surface features
through informing and assisting the wider community. [DEC 12] [DEC 19]

Environmental Results Anticipated

1. No loss of Significant Geothermal Features from use of land and non-geothermal
water. [DEC 12]

2. Consistent protection of Significant Geothermal Features by relevant local
government agencies. [DEC 12]
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3.7.5 Effects of Geothermal Resource Use on Natural and Physical

Resources

Issue: Take, use and discharge of geothermal energy and fluid can
adversely affect other natural and physical resources including
overlying structures (the built environment). [DEC 21]

Obijective: Avoid, remedy, or mitigate the adverse effects of geothermal take,

use and discharge on other natural and physical resources including
overlying structures (the built environment). [DEC 21]

Principal Reasons for Adopting: Past take, use, and discharge of geothermal energy
in the Wairakei-Tauhara and Ohaaki Geothermal Systems have caused significant
adverse effects on overlying structures (the built environment) and other natural and
physical resources, including land subsidence, hydrothermal eruptions, and increases
in concentrations of geothermal contaminants in the Waikato River. -

It is important to ensure that any adverse effects arising from the take, use, and
discharge of geothermal resources are avoided, remedied, or mitigated, and that the
cost of these actions falls on those who cause the adverse effects. [DEC 21]

Policy One: Precautionary Approach

Apply a precautionary approach where there is scientific uncertainty and a threat of
serious adverse effects to other natural and physical resources including overlying
structures (the built environment). [DEC 21] [DEC 22]

Implementation Method:

1. Through the Waikato Regional Plan develop methods, and when considering
resource consent applications, apply conditions that reflect the state of knowledge
about the system concerned and about the scale of likely adverse effects to other
natural and physical resources including overlying structures (the built
environment). [DEC 21] [DEC 22]

Policy Two: Adverse Effects of Take, Use, and Discharge in
Development and Limited Development Geothermal
Systems

When taking, using, or discharging geothermal energy and fluid in Development and
Limited Development Geothermal Systems, avoid, remedy or mitigate the adverse
effects on other natural and physical resources including overlying structures (the built
environment). [DEC 21] [DEC 22]

Implementation Methods:

1. In the Waikato Regional Plan, district plans and when considering resource consent
applications, apply conditions and where appropriate bonds, that recognise the
potential for the take, use, and discharge of geothermal energy and fluid to cause
adverse effects on overlying structures (the built environment) and other natural
and physical resources. [DEC 21] [DEC 22]

2. Through the Waikato Regional Plan and consideration of resource consent
applications, provide for and encourage the reinjection of taken geothermal fluid in
order to minimise adverse effects on fresh water bodies, and targeted to limit
adverse effects such as subsidence and land instability. [DEC 21] [DEC 22]
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3.7.6 Information Requirements

Issue: Lack of information and knowledge about the geothermal resource
creates uncertainty for management of the resource. [DEC 9]

Obijective: Characteristics of geothermal systems and surface features better
understood through increased knowledge of the Regional geothermal
resource. Improved management of the Regional geothermal
resource through increased understanding of the effects of using the
resource and effects of other activities on the resource. [DEC 9]

Principal Reasons for Adopting:

Surface features, where they exist, provide only a very small indication of the extent of
the resource and its hydrodynamic characteristics. Geophysical and geochemical
techniques, as well as an understanding of the local geology, must be applied to
enable understanding of the resource. Sustainable management of geothermal
systems requires inputs from these disciplines, reservoir modelling and other
disciplines to provide a useful model of system dynamics.

It is important that information be made available to support regional decision-making |
and policy direction, and to ensure that significant adverse effects on valued

geothermal system characteristics are avoided, remedied or mitigated as appropriate.

[DEC 9]

Policy One: Information Sharing

Ensure that high-quality data and information on the Regional geothermal resource is
obtained and where appropriate made pubilicly available. [DEC 5] [DEC 9]

Implementation Methods:

1. Facilitate independent and peer-reviewed research into the characteristics of
geothermal systems, as well as the avoidance, remediation, and mitigation of
adverse effects on Significant Geothermal Features, overlying structures (the built
environment), and other natural and physical resources. [DEC 9]

2. Through the Waikato Regional Plan and consideration of resource consent
applications, require that relevant information relating to the use and development
of geothermal resources be lodged with Waikato Regional Council (Environment
Waikato), and where appropriate, make that information publicly available. [DEC 9]

3. Through the Waikato Regional Plan and consideration of resource consent
applications, for large takes in Development Geothermal Systems ensure that the
relevant system peer review panel has ongoing access to. high-quality information
that enables them to make informed decisions on system management. [DEC 9]

4. Monitor and make public the information collected on the characieristics of
Protected, Research, Limited Development, and Small Geothermal Systems. [DEC
5] [DEC 9]

5. At the time of Regional Policy Statement and Waikato Regional Plan review,
confirm or change the category of individual geothermal systems through
consideration of relevant information. [DEC 9]

6. Advocate for and encourage the release and sharing of information collected by the
government in the past using public funds and now retained in confidence by the
government. [DEC 9]
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Many valued characteristics of geothermal systems and their surface features and
dependent ecosystems are either under threat or already adversely affected from
inappropriate use of the geothermal resource or use of the surrounding land. One way
to reduce the threats to, and adverse effects on, these characteristics by members of
the public is through education, and the establishment of care groups. It is also
important to ensure that information and data about the Region’s geothermal
characteristics is available to the public, environmental groups, and the geothermal
community. Method 8 promotes protection of geothermal surface features through
informing and assisting the wider community. [DEC 9]

Environmental Results Anticipated

1. The extent and variety of characteristics of the regional geothermal resource
maintained and enhanced.

2. Increased protection of geothermal features through increased community
awareness of their rarity and vulnerability.

3. Geothermal resources used more efficiently and more sustainably through more
informed decision-making.

4. Lower transaction costs o the regional community and resource users. [DEC 9]

Doc # 921747 Proposed Change No.1 [Geothermal] to Waikato RPS Page 29
Decisions Version, 12 June 2004



