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The Resource Management
Challenge

Balance benefits to society of taking the fluid/energy with
the benefits of preserving specific surface features

With current technology, the two are mutually exclusive
Information is difficult and expensive to come by
Landowner controls access
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Integration Imperative

Continued large scale use of geothermal
energy, to generate electricity, while
promoting sustainable management

requires a better understanding of
geothermal energy flows, and of

Interactions between geothermal takes,

groundwater, and land use.
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2) Regional Policy Objectives: RPS

Sustainable management of the geothermal resource is
promoted by:

Ensuring integrated management of geothermal systems

Allocating some of the geothermal resource for take, use
and discharge in a way that enables current energy needs
and the reasonably foreseeable energy needs of future
generations to be met, while avoiding, remedying or
mitigating significant adverse effects on the regional
geothermal resource; and

Protecting some characteristics of the regional geothermal
resources from significant adverse effects.
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Fundamental Principles

Sustainable Management through:
System allocation
Allocation over time (current & future generations)
Encouraging efficiency

Ensuring protection of features
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A - System Allocation
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B - Allocation over time

Energy in Development Systems to be available for use by
current and future generations

Controlled depletion

Staged development for large projects - Adaptive management
Perturb resource and study effects
Determine most sustainable take

Avoid overshoot, over-capitalisation

Healthy environment Waikato

Strong economy k"‘

REGIONAL COUNCEIL
Te Kaunihera & Rohe o Waikato

Vibrant communities



C - Efficiency

Many unknowns in Geothermal Systems
Encourage direct use of heat

Encourage exhaustive use of taken fluid

Require Re-injection of taken fluid — reduce
externalities and enhance life of system

Burden of adverse effect to fall on those who cause
them (polluter pays)
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D - Protection of Features

Surface features ranked for significance based on
rarity, and vulnerability to extractive uses and land
uses

Significant Geothermal Features Protected except
In Development Systems
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Key Features of Policy Package

Regional Policy Statement
Divides regional resource into system types

Recognises effects of land use and non-geothermal water on the
geothermal resource

Recognises uncertainty due to lack of information

Waikato Regional Plan
Flowchart of rules for each system type
Rules require determination of system boundaries
System and feature maps provided
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Policy Bullt on Models

System Models
Sustainability Model
Land-use Model
Groundwater Model
Surface Feature Models
Resource Use Model
Economic Model
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3) Requlatory Models: case study —
Ngatamariki, 2009

Rotokawa JV (MRP + Tauhara Nth No 2 Trust)
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Key Issues

Sustainable management (controlled depletion)

Potential connection to, effects on, Orakel
Korako

Effects on surface geothermal features
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(DSustainable management

Policy approach-“ control |l ed depl

What rate of depletion is appropriate?

Findings (of computer modelling):
10% pressure drawdown after 50 years
Similar decline in the energy content of the fluid

Proposed development within sustainable capacity of
reservoir
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(DSustainable management (cont)

Regulatory approach
Monitoring
Modelling
Performance standard “avoi danc
SMP — must document means of meeting the performance std

Conditions enabl e “ adperptibnalve m:
parameters to be changed in response to measured trends

Peer review panel to assist oversight of consents
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(1) Possible effects on Orakel

Korako
Policy approach: to avoid effects on Protected
Systems
Findings:
Ngatamariki and OK unlikely to be connected but cannot be
ruled out
A Mechanisms needed to ensure OK isolated from effects of
Ngatamariki
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(1) Possible effects on Orakel
Korako (cont)

Regulatory approach
Performance std — avoid any induced P or T response
SMP — must document means of meeting the performance std
SMP - risk analysis, options, proposed Mitigation Plan
Adaptive management conditions

Approved Mitigation Plan
Monitoring — within OK and between the two systems,
baseline data collected
Reinjection in north of Ngatamariki System to create pressure
buffer
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Resistivity section (Figure2)
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(1) Effects on surface geothermal
features

Policy approach: effects to be remedied or
mitigated (not necessarily avoided)

Findings: adverse effects were likely to be minor
(but large uncertainties in modelling predictions)

Regulatory approach:
3 monthly monitoring

Discretion for Council to require remediation/mitigation if
effects are “significant?’
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Regulation Dependent on Models

- System Models

- Groundwater Models

- Sustainability Model

- Surface Feature Models
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4) Resource Info: Future Issues

.. Sustainability
. TVZ - Integrated Natural Resource Management
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) Can Existing Take Size Continue?
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1) Rebuild Reserves: Options

Red

RecC
Find

uce demand for geothermal

Retire some systems so that they recharge (10:1)

assify some systems
new systems

Pus

N existing systems harder

Combination of above
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1) Extent and Capacity?

Di We Know:

s)- Take - measured

- Discharge — measured

% (
Mw,

é tts) Proven — calculated
E’,_ - Probable — inferred
g% - Possible — guessed
D — Probable?
— (PetaJoules ) - Heat — guessed
) (<10% of take??)
)

— Possible?? - Gndwater — guessed

(PetaJoules ) Watt = Joule / Sec

Mega = 106
Peta = 10

Upflow?? Tonne = 1,000kg
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b) Integrated Natural Resource
Management: 1990

% y \ Issues:
o { \ 1. Manage effects
i o, A Surface features
% ", A Wairakei discharge
o 2. Investor confidence
D> i ‘ A Geotherm vs ECNZ
// 7 ) \
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I1) Integrated Natural Resource

Management: 2013

Issues:

E F i :
. - o Competing Operators
i o\ W Deforestation
% . Groundwater competition

Lifestyle blocks

. Deep drilling outside
\ system boundaries
7. Outfield Injection

8. Eastern Bypass

9. Micro Earthquakes
1

1

0. Urban subsidence
1. ??

1
2
3.
4. Waikato River Var. 6
5
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'Adverse Effects:

e
E a) Who is causing what?
b) How to avoid, remedy or
{ mitigate?
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So What?

To revise the Regional Plan, To achieve this WRC:
WRC needs to know: needs TVZ geothermal data,
the extent and capacity of the information and models:
TVZ geothermal resource consistent

integrated

how the resource will likely be independently verifiable

developed over the next 30-

100yrs Obtain these data:

the links between land use, Ideally, in association with
water (incl. grnd) and geothermal Consent Holders and Operators
the range of likely usage via targeted rating?

scenarios for the TVZ
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Collaborate with Stakeholders to:

Understand the extent and energy capacity of the geothermal resource
and the rates that energy is being taken and renewed across the whole
of the TVZ.

Develop Whole-of-TVZ Sustainability model (30-100yrs)

Understand the interconnections of land use, surface and groundwater,
and geothermal systems

Procure Whole-of-TVZ Integrated Natural Resource model that can
support predictions of various usage scenarios

Gather resource data and information to support these models, either in
association with resource consent holders and operators or
independently.
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Key results will require many years of collaborative effort

Integrated
Natural Resource
Management

Gather data & make it available for all to use

Collaborative _ _ Estimates

effort Reestimate extent & capacity of for national
WRC/RCHs geothermal systems energy
(WRC &govt need) planning

Improving resource estimates

AR EEREE

Exercise sustainability modelise scenarios to predict system statu$fe (WRCoutcome)

[ e e ( sustainability )
1

2013 2014 2015 2016 2017 2018

Replaced 19 May 13 (v4.3), revised 28 May13



Whole-of-TVZ Sustainability Project

2017 2018

Replaced 19 May 13 (v4.3), revised 28 May13



Many activities are needed to achieve the key results

MBIE selects
supplier for

E&M-F project

of scientists develop
modelling hydro
systems & intercorjngctic

Consortium applies
models to
selected systems

[ |
Consortiu
tools for

geological

WRC
setsup

WoTVZ
Projects

expectations and
scope for project

Seek and agree
access to RCH
data

Collaborative

Agree how to
estimateenergy
stocks& rates

Estimate extents &
links-use WRC &
RCH data

Refine

Apply models to selected areas in TVZ

RCHs make
geothermal data
available as agree

WRC contractors CHgollaboratively
gather priority data about the Taupo

Volcanic Zone (TVZ) and make it publig
available

Specify § Assure
data data
services§ quality

effort
WRC/RCHs

Joint work by WRC contractoRCH$o re-
estimateenergy stocks and takes &
recharge rategor all geothermal
development systems in the Taupo
Volcanic Zone (TVZ)

L]

RCHs estimate
energy stocks &
rates

Review and decide on next collaborative steps
Review and decide on next collaborative steps

Improving resource estimates

\7 VvV V. V. V Vv V
Characterise Develop
Sustainability Sustainability Use Sustainability Model, and continue to develop it
Model Model
2013 2014 2015 2016 2017

Integrated
Natural Resource
Management

Estimates
for national
energy
planning

( Sustainability)
|

Exercise modeluse

scenarios to predict

system status & life
(WRC outcome)

2018

32), revised 13 (v)



5) Conclusion

Policy: Resource Info:
Wide range of models Regional resource focused
Conceptual and numeric Integrated resource models

Conceptual and numeric
Visualisation important maps & 3d)

Regulatory: _
System focused Support Policy and Reg.
Surface features Need resource data,
Conceptual and numeric Information and models:

Open
Interoperable
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6) Discussion
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