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Purpose ofreport  Contributors

The Regionalvater Assessment is a project _ A number of groups, consultants, territorial ~ _
geAyite FdyRSR 08 |61 SQforiy hnf regbiarchind bidif ndvé 92/ OA ¢
and K ¥ 2, RegionaEconomidevelopmentand contributed to this report.

InvestmentUnit.

Acknowledgements include:

The purpose of tisreport is to:

f

This report doesiot:

1 Regional Water Security Programme team

Provide an account of the volumgof water 1 Project Steering Groufincluding

ddzliLdt & Yy R gl USNdIZAS A Y JekfihiteQ8al £ s . Be O2dzy OAf

usingthe 2019/20 year as a basassess the
likely additional pressures on demand in the 1 EnviroStrat

future; o 1 M.EResearch _
Assist Councillols U KS an2NRA [/ 2§ YABUUusreSFarmidRTryddr Phillip Schofield

Waters manages

Regional Planning Committée incorporate 9! Matanadirector, Reece Martin
regionalfreshwatersecurityinto regional f  Frank Engagementirector, Erin Harford
plans andstrategies Wright

Help us understand freshwater from a
regional, as well agistrict, perspective;

Identify gaps in knowledge that we need to R e po rt Stru Ctu re

more fully understand;

Provide a platform for discussions on how This report is made up of the following chapters:
best to managethe 1S 3 A 2lem@rdlfor
water through water use efficiency and
conservation measuresndguide decision

Section 1:Regional Water Assessment
background anatontext

making on this issyeand Section 2:Regional Water Assefsccounts
Discuss the rolef above and below ground Section 3Regonalwater supply, use and

water storage as a climate change adaptation analysis, including projected climate change
tool that promotes resilience for the impacts on water balance, and key options for
environment and communities. managing freshwater in the future

Section4: Future Demand Scenariogroviding

1 Setfreshwaterallocationstargets,or three scenariosased on efficiency technology
limits. This will be done via Regional levels with constrained and unconsimed
/| 2 dzy feeshiv@eiplan engagement demand

programme(seepage b for more).

'  Provide an account for, discuss the
implications of, or analyse ways of
managing water volumes following
extreme rainfall events, such as Cyclone
Gabirielle.

Section 5Recommendations faregionalwater
securityinterventions including findings on what

the future might hold, and recommendations for

gKIG ¢S akKz2dzZ R R2 (2 LINBLI NB
freshwater future.



Our region has challenging times ahead, as
climate change puts pressure on our
environment, ourcommunities,and our
economy.

We 6 v e s érand ho the twa extremes of
climate change i mpact on
the last five years, facing two years of severe
drought and a devastating cyclone during our
wettest year on record.

This report focuses on water use now and iro

Wealso see the impacts of decades of a first the future, the impact of climate change on water
first-served regime for allocating natural supply, and options for reducing demand and
resources, including water. increasing supply.

We need to changehe way we value this How we manage the supply, demand and
precious taonga, how we use it and how we accessibility of water has the potential to divide

SyadzZNB GKSNBQa Sy2dzaK G532 | NBdzyRd ! YR ¢S

need to do it soon. We need unity to build a future for our

It will take courage to make decisions that help mokopuna who will judge our success on how we
our community navigate that difficult transition. worked together as a community to solve these
) R | . complex issues- for the greater good, not the
We are guided by Central Govefis y U Qa ¢ S jividual.
Mana o te Wai, a framework that sets a clear ) N
hierarchy for how we manage freshwater to Despite the challenges, there are opportunities
SyadNB |} 61 S, clinhate K| & ifog z§)4£_pterestsc ourcommunitiesa n 2 axidk
resilient, and secure supplies of freshwatfer; industry- to get what they need to thrive.
all. I 61S8SQa .| & whedhwatefpldn / 2dzy OAf Q
It puts the health of the wai/water first, then will be the mechanism for il to work through
the hauora/halth of our communityc and only how we want to managéeshwater
after those needs are meet, can other uses be L Y L SIFaSR (2 aKlFINB GKAaAa NB
considered. Te Mana o te Wai also puts the Bay Regional Water Assessment, which provides
community andh g A = K Ln atthg R 6 K I phdugtzanalysis and practical tipns for how we
forefront of the korero. can all play a role in securing a sustainable and
We are at a pivotal point in our history, where prosperous freshwater future for our region.
we need to think arefully about how we
protect our environment for future generations. . )
Hinewai Ormshby
Cyclone Gabrielle has onlyincreased the urgency ; ~ - .
/| KFANE 1}Fg1SQa .lé& wS3aAA2yLft [

for our region to make good decisions about

ensuring our environment, our communities and

our economy are resilient to the impacts of C?WML?/
climate change on waterdwh et h e rtoot hat { o,
much or not enough. N
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Water is the life giver of all things
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Executive
ummary

How we use water needs to change. The
Regional Water AssessmgRWA)ims to set
the foundations forthe new direction we
choose to takdor water security

Having experienced two years of severe
droughts in the summer and autumns of
2019/20 and2020/21, the Napier floods in
November 202 landthe devastatingCyclone
Gabrielleduring our wettest year o record, the
need to take action to build a regigssilientto
climate changédas never been morgont of
mind.

2SS [fNBIFIRe (y2¢ GKIFyI |
demands on freshwater will continue to grow,
the environment has no more water in summer
to give,andwe need to retain more watein the
environment to safeguard aquatic ecosystems
as the impacts of climate change intensify.

The report provides robust data and analysis on
water use now and ito the future, the impact

of climate change on water supply, and ways for
managing the gap between supply and demand.

This reportexploresthe growing gap between
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supplyduring drier years, which are set to
incresse¢ both now and into the future.

In the2019/20 year,usedas a case studg,

total of 138 million cubic metres of freshwater
was taken from our riverstreams,and aquifers
for domestic, industrial and irrigation needs.
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By 2040, the region cddiexperience a shortfall
between demand and supply of freshwater of
nearly 25 million cubic metres, increasing to 33
million cubic metreby 2060.These estimates
are under medium scenario projections that
assume significant improvements in water use
efficiency and conservation.

The RWAfocuses on the dynamics of the supply
and demand for freshwater in our region, the
major drivers of those dynamics and what that
might mean forthe direction we take with
freshwater management in the future.

The RWAdentifies how and where we use
freshwater, and what demand could look like i
future. It also identifies the key issues that will
AYLI Ol | Iedrdsinatar future,
includingCentral Governy Sy i Q &
freshwater management, including Te Mana o
te Wai,the competing demands and @ssures
on the freshwater system and the growing
impacts of climate change.

The RWAoutlines some of the potential options
availablefor managingsustainable freshwater
adzLILX ASa F2NJ I FglSQa
quick fix, no silver bullet, and no alepoint in

the future when our freshwatechallengewill

be solvedlnstead, wemust embracea system
wide approach to managing our freshwater use,
adopting multiple tools and methods to resolve
OdzNNEB vy
to increa®g water use efficiency and
conservation, utilise more efficient horticulture
and farming practices/systems, and explore
freshwater storage options, to the extent they
are available

The task is not choosirane option over
anotherbut findinga new direction altogether
T2N K29

RANBO

/Demand and Supply Shortfall

By 2040

Nearly 25 million
cubic metres

PIPPP

-

That’s assuming significant
improvements in water use efficiency and
conservation

By 2060

Nearly 33 million
cubic metres

PYPPP
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This community discussion will occur through
wS3A 2y ffresh@ateypl@nhifig@ider

recoveryand otherplanningprocesses
| 26 SOSNE
Feshwater plamingis oneelement ofthe

KotahiPlan, a previously proposed process to

develop a combined plaand update
the Regional Policy Statement, Resource

Management Plan, and Coastal Environment

Py R Fdzi dz2NB T NB & B 88N RIUeRrpLioshew we gabg fqrougr § §

environmentc including freshwater.

This community discussion on freshwater

management is now intended to occur as part of
Council 6s

the Regional
processes.

We have an opportunity to look to the horizon,
and to plan angrepare sahat! I ¢ { BaR a
S YLyl 3S TNBaK thhslobgstmhffimatelesilignt &hd secute & @

supplies of freshwateffor all.

UKSNE Aa



Regional Water &curity:

Demandat a glance

Reducedemand

We need topull every leverwe have to
radically reduce our demand for
freshwaterc through technology,
behaviour and allocation.

25mi|lion

cubic meters (Mm?) of additional water
will need to be found in the system by
2040, even if wemplement water savings
YR STFFAOASYOASa®
increase to 33Mrhby 2060.

138mi|lion

cubic meters (M) of waterwas used in
economic activities and households in the

| 61SQa . F& NB3IAZ2Y

Te Mana O Te Wai puts the
environment first

I SYiN¥t D2@SNYyYSyd

framework Te Mana o Te Wai prioritises
freshwater for the environment, then
human health, then other water uses

64%

2F tf 61 GSNI) dza$s
agriculture anchorticulture.

Agriculture (inclirrigation) 64%

Municipal Water Collection

0
and Supply 19%

Manufacturing and Processin| 13%

Nonreticulated Households 2%

Service Industries* 2%

TOTAL 100%

*Table from EnviroStrat report W




Regional Water Security:
Supplyat a glance

Increase Supply

We need tanvestigate all practical
options available for increasing
TNBAKgl G§SNI &dzLILI A €
protectthe environment, human health
and our commuity.

64%

of allwater abstaction is fronaquifer

systems
Source m3 )
Ground Water | 88,681,000 64%

Surface Water| 48,908,000 35.3%

Collected 1,058,000 0.07%
ralnwater
TOTAL 138,647,000 | 100.0%

35.3%

of water we used was taken directly from
rivers and streams.

719%

of average annual rainfall in the 2029
year.ThisJulyJune period was worse thar
the 12/13year, providinga useful
reference pointfor us to use as a proxy fol
high demanduse in &ully-allocated
system.

v

[t26Ay3 41

is key to holding more water in the
environment and supplementing supply
during dry summers, including restoring and
improving wetlands, farming system changes
encouraging natural aquifer recharge, water
reuse technologies dyuilding community
scale wate storage, such as dams or Manage
Aquifer Recharge.

Freshwaterdemand

is projected to outstriseasonasupply.

Climate changaillredue g K| G Qa | @
The Regional Water Assessmairhs to inform
strategic water security decisions at a region:
scale.

*All figures related to the 2®12020 year
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WhyRegional Council is
carrying out a Regional Water
Assessment

I 6185Qa . +t& wS3IA2yLt / 2diyiOrd paatieddBsiageyriicial td 2 dzy OA £ 0

plays a key role in promoting sustainable, leng AYLX SYSydAy3a wS3IAz2ylLt [/ 2dzyOAf
termfreshg | G SNJ YI y I ASYSy G Ay rebpbnsihiliBeq and aré gdidy to become even

wS3IA2y It [/ 2 dnmadade@ent T NB & Knbre furBlamental under theesource

work is principally guided by the Resource management reforms proposed by Government.
Management Act (RMA), and RMA tools, such as  These reforms propose to give stronger
National Policy Statements and National recognition to the principles of Te Tiriti of
Environmental Standards. Waitangi and provide greater recognition of Te

Alan2-M¥ Of dzZRAyY 3 YndirnteN: y3 I an2 N

Regional Council is required under the RMA to
proposed resource managemt systent:

have a Regional Resource Management Plan

(RRMP), which sets out the minimum flows and The NPSFM includes principles and a framework
Fftf20FGA2y tAYAGA TF2N GKSS ONBIBAIZ yF 0158 RS FAlYS NIR2FEANS/AYSS vy (1 Q &
and standards and limits for water qualityrhe freshwater frameworkTe Mana o te Wali

RRMP sets out the rules around the take and (TMOTW).

use of freshwater. TMOTW acknowledges the fundamental

RegionalCouncil als@arries out scientific importance of water and recognises that
monitoring and investigations to understand the protecting the health of freshwater protects the
nature of the resources and the systems that health and weHlbeing of the wider environment.

they support. In addition, Regional Council
regulates the water limits and levels and
Y2YyAG2NE GKS&S | ONR&aa G(KS
interconnected surface and groundwater
resources.

Regional Council is also required to give effect to
the National Policy Statement for Freshwater
Managemen2020(NPSFM). The NPSFM
provides national direction on how to manage
freshwater under the RMAThe NPSFM

requires Regional Council to account for
freshwater takes and contaminants, set
freshwater objectives, and provides for greater
AYy@2t dSYSy (i 2@ahmhBER SQa
freshwater management systefn.

I I 61 S Q& A.klddve d\kntral role to
play in helping Regional Council incorporate

A 6 A K avaluBsNARd perspectives into our
water security programme, and the wider work
to implement the NPSFMg A k a alsb Rde a
role in partnering with Regional Council to help
govern our freshwater projects and work
programme.

Figurel: Regional Councilaff member monitoring
water quality

11


https://www.hbrc.govt.nz/documents-and-forms/rrmp/
https://environment.govt.nz/acts-and-regulations/national-policy-statements/national-policy-statement-freshwater-management/
https://environment.govt.nz/what-government-is-doing/areas-of-work/rma/resource-management-system-reform/

The NPSFM directs Regional Counddistablish
objectives describing how the management of
freshwater in the region will give effect to
TMOTW through tools such as dregional
Policy Statement anBegional Resource
Management Plan.

Te Mana o te Wai (TMOTW) sets out a hierarchy
of obligatins for how councils manage
freshwater.

The NPSFM, and TMOTW, are likely to create
major changes to how water and land is
managed and used in the future.

This hierarchy of obligations is:

1. First, the health and welbeing of water
bodies and freshwater ecgstems;

2. Second, the health needs of people (such as
drinking water); and

3. Third, the ability of people and
communities to provide for their social,
economic, and cultural webieing, now and
in the future?

TMOTW encompasses six principles relating to
the roles of tangata whenua and other New
Zealanders in the management of freshwater,
and theseprinciples inform the NPSFM and its
implementation.

The six principles are:

1.

Mana whakahaerethe power, authority,
and obligations of tangatahenua to make
decisions that maintain, protect, and
sustain the health and welleing of, and
their relationship with, freshwater;

Kaitiakitanga:the obligation of tangata
whenua to preserve, restore, enhance, and
sustainably use freshwater for the beitef

of present and future generations;

Manaakitanga:the process by which
tangata whenua show respect, generosity,
and care for freshwater and for others;

Governancethe responsibility of those
with authority for making decisions about
freshwater to do san a way that prioritises
the health and welbeing of freshwater
now and into the future;

Stewardship:the obligation of all New
Zealanders to manage freshwater in a way
that ensures it sustains present and future
generations; and

Care and respecthe responsibility of all
New Zealanders to care for freshwater in
providing for the health of the natiof.



https://environment.govt.nz/assets/Publications/Files/national-policy-statement-for-freshwater-management-2020.pdf

Freshwater Rnning

The National Policy Statement for Freshwater
Management 202QNPSFMjequires all regional
councils to have notified freshwater catchment
plans by 31 December 2024.

At the time of writing,RegionalCouncilwas
working with Central Government on the
timeline formeeting its obligations to give effect
to the NPSFM

Regional Council intended to meet this
obligation through the development of the
Kotahi Pan, a new plan to care for the
environmert that replacal the Regional Policy
Statement, Resource Management Plan and
Coastal Environment Plan.

In 2022, Regional Council begapragramme to ~
engageh 6 A T K| LI andyh® ¢ K| y | dZE e
community in the development of the new -
Kotahi Plan.

Due to the impact of Cyclone Gabriek the

time of writing, Regional Counaivasfocussed

2y GKS NBO2 gGNRIuddg | | 61
reinstatement of regionaflood protection and
drainageschemesandworking with rural
communities to restorémpacted catchments.

Resourcing fothis critical work has affected the
GAYAYy3 2F | NIy3IS 2F wS:
programmes, includindevelopment ofthe

Kotahi Plan.

13



Considerations forgrtnering
withA 6 A T Kwhadauork Y R
water security solutbns

Introduction RWSR 6AX KILMA YR 6KIyl dz
9y adzNAy 3 | | g16r@Xlimate &8 K| sengagement

resilient, and secure supplies of freshwatfer, - while the RWA supports theture decision

allis a kGY_ concernfor g A X Kl LI, ak YR @hidng/proeéstor freshwater management

both a regional and local level. throughthe freshwater pan,the principles of Te

The Regional Water AssessmefRWA)informs Mana o teWai are also core to the objectives of

the widerdiscussiond | g ‘l S gRég|0nal' e the RWSP |t$éc with the belief that if we

Councilis havingwith g A = K I L3 | y R #RHrgthedpngerm sustainability of our rivers,

about the future of freshwater management in streams and aquifers, &n our communities will

our region through thefreshwater plarprocess. have what they need too.

As Treaty Partnerand kaitiaki of our Accordingly, the RWSP team has taken a multi

waterways, iwiandhap KI @S | aA3IyA tiea@@pwch Q@pr@?gg, eng‘aging and ]

in the direction we takén freshwater partneringwithA g A = K LJh Iy R oKyl dz
managementvithin the freshwater plan throughoutthe programme and its option

through giving effect to Te Tiriti o Waitangi and Ay @S_é v 7‘ 3rdAz2ydae LYGSINIGAYy3I a
I SYGNIf D2@SNYYSyi(Qa T NIPSDeCHvREintoeachglemapiokthes | § & Ny

managementTe Mana o te W&iTmotW) programme is critical.

Giving effect toTe Mana o te Wai requires Over the course of the programe, the RWSP - A

Regional Council to work with mana whenua teamhaNB 3 dzt | NI & dzZLJRFUSR wSIAZyl
and communities to determine their values, anz2zNA /2YYAUUSSE 6KAOK NBLINBa
interests,and priorities for each waterway and, four Taiwhenua organisations, and the Regional

involve mana whenua in the decision making of Planning Committee, which represents the

how that vision is implemented. NBE 3 A 2 y OséSettierhefit&overnance

Entities (PSGEs)Uplates have included
progress on the Regional Water Assessment,
and investigations into options for increasing
supply and reducing demand options.

This approach isupported by recent
announcements on the proposed form of the
Natural and Built Environments Bill (NBE) and
Spatial Planning Bill (SPA), which seefarther
AGNBYIGKSY (iK@sondt S 27 aPHQZ tQ fyclone Gabriellepth committees,
management decisiomaking and delivery through theAll-Governorscommittee (which
boughtthose committees and Regional

councillors togetherwereintegral to the
development of thefreshwaterplanthrough the
Kotahi Plarengagemenprocess within which

Te Tiriti o Waitangi. In addition, persons wereRA A OdzA 4 A 2y AweleYob& 2 6 an 2 N
exercising functions under the NBRust engaged on water security '
recognise and provide for the responsibilitydan

The NBRvould require all persons exercising
powers and performing functions and duties
under the Act tagive effectto the principles of

mana of each iwi and hago protect and In 2020, Regional Cnuilalso engaged group
sustain the health and webieing of te taiao in of organisationsepresenting TreatyPartners
accordance with kawa, tikanga andiauranga and Iwi Authorities connected to the

in their rohe. The Bill also establishes a National ~ Heretaungacatchment specificallyrhose were

an2NR 9yidAide (2 LINRPDARS b;@lw,ﬂ@trﬂggYVIwi@@@or@,ﬁ;rgt@m y 3
of decisions under the NBE or the SPA

14



Tamatea Settlement Trust, Mana Ahufirust, 1 Opportunitiesfor freshwater management
Te Taiwhena o Tamatea. What are the opportunitie¥ 2 NJ an 2 NA X

This guidedh set of fundamental principles for Regional Council, and the wider

working with Heretaungd ¢ A = KI LJn YR & %zgwlyqn|8/f|nefrf]ectlvelyconlydgrlng agd q
on water security investigations. Central to addressng freshwater supply, demand an

those principles was that any resulting water tallloljgtlo?h!sgues’le?fat ?,0 vlve?gam from
security projects be cdesignedand ackling this 1ssue etiectively
communityowned, and¢ S ! 2 an2NA 62N} R OASS AN A = g |
be incorporated into how freshwatewvas L o ﬁ ? fﬁ KFLh SELISOUlNUAZY:
managed. Rights and interests regarding water allocation

Aa I 1Seé dzyNBazt d&R AaadzS F2N

The RWSP team has also worked closely with
. A RWSRannot avoid intersectingith this issue
¢LYFGSE KELMh 2y KBes é|uSNﬂ;‘ 86"1\? tersecting]

P oA s A h I |
AdZLLR NI SR Ay / SYGNI € I 47 egﬁeswa?rg e‘f\ef/)péf dZRAY3 GKS
proposed Managed Aquifer Recharge trial. Although the RWSP is not specifically focussed
on addressing these rights and interests, there is

Considerationcd n 2 NA @ f dzS & an expectation that the programme

Now the water supply and use accounts for the acknowledges this issue.

region have been collectddto the RWAthe The RWSP teamadsocommitted to ensuimg

hard analytical work to transition from data to its work does not detrimentally inhibit or

wisdom begins. impede any of these rights and interests.
RegionalCouncikcontinuesto be committedto an2NR SELISOG G2 4SS oNRBIRSNI i
working alongside iwandK I Ltdfintegrate how the RWSP links and integrates with the

their values and perspectives iniieshwater broader freshwater work that Regional Council

planning and other regional planning processes. is doing, as well as the broadeork that

Through those processeswill be important to Central Government is doing around freshwater

considerhow those values and perspectives and climate change, the 3 Waters reforms, and

apply ta resource management reforms.

1 Freshwater demand and supply at the
regonal and local levef 2 NJ anhat Aré
the specificissues at both aegion and
locallevel? Are they the same or different?
What are the known and emerging issues
T2NJ an2NAK

1 How freshwater is managetivhat do
an2NRA (GKAY|l 2F K2g ol GSN) dzaSkltf20FG4A2y Aa
currently managed?

1 Future demandgcompeting demands and
pressures on the freshwater system and
the growing impacts of climate change
What does water use in the future look like
fromaan2 NA LISNELISOGAGPSK 2KF{d FNB GKS
key issues we need to addressasure
S Oly adzadl Ay Fdzidz2NE an2NRA ¢gStfoSAy3aK
What are the solutions to resolving these
issues?

15



Looking forward

¢KS YSGK2R2f 238 valuesN) Sy & daNAe{ahatidglaAdhalysing the values,
interests, and issueare consideredt a broader

interesi & | YR A&aadzsSa F2NJ AgAkan,

strategic levetithin freshwater planningand FNB GKS AYLIOGA 2y an2NR K2
within water securitysolutions could include: KILINE YFENFSS FyR an2NAR

§ Cearlyidentifying witha n 2 Hédwater business%s{facionomy? What are the 5 o

securiyFAGda 6AGK wS3Iazylrt /2% bREaazy anz2NA tFyR FYyR R

broader freshwater work programmee.
What the RWSRnd RWAdoes and does

not cover? q

1 Identifying the key interests and parties to
GKA& T dzLJd LI G2
interestsandrepresentatives are engaged
in the freshwater plarand futurestrategic
processes.e. What does future
freshwater demand and supply/allocation
look like through the lens of Te Mana o te
Wai, the NPSFM,e Tiriti o Waitangi, and
AsAkan2NR RS@St2LIVSyd

1

O2y&ARSNYGA2Yy 27F
perspectiveswithin the freshwater plan

What are the most significant impacts?
What are the most important issues?

Scopig of some of the potential
options/solutions to these issues and their

Sy adNB (dRREOREEZNRF Ak ¥ R2 N

Identifying the key conclusions/
recommendations for advancing the

FYR 6StfoSAy3K

Adopt an integrated

Engage with
communities and tangata
whenua to identify
long-term visions,
environmental outcomes
and other elements of
the National Objectives
Framework

Actively involve
tangata whenuain
freshwater
management

approach, kiuta of values and knowledge,
ki tai, to the such as matauranga

management of Maori, to the health and
freshwater

Policy Statement for Fresh-

Enable the application
of a diversity of systems

well-being of water
bodies and freshwater
ecosystems

Apply the hierarchy
of obligations (when
implementing the National

water Management 2020
requirements, including
the National Objectives
Framework)

an2NA @I f dz

Figure2: Source: Ministry for the Environmenfe Mana o te Wai Fact Shestteet
- Essential Freshwater: Te Mana o te Wai factsheet | Ministry for the Environr
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https://environment.govt.nz/publications/essential-freshwater-te-mana-o-te-wai-factsheet/

Climate changand future
freshwater supply

o o
20% ..

. _ _ ' Transport ™
Climate change is already impacting New
Zealand; temperatures are rising, weather is
more unpredictable across the seasons and on
the East Coast there will be less water overall. 10
See Figurd (page 19 for a demonstration of .% S
Stationary ,

how New Zealand temperatures have increased cnerqy

over the last 110 years.

million tonnes

of carbon dioxide

ivalent (CO
How we respond talimate change is a key 2% et equivalent (CO.e)
F20dza I NBF F2NJ GKAa NEEENGste 1|
/ 2dzy OAt A& fSFRAYy3I 11 41SQa .

climate change andimate changeis central to
everythingthe organisatiordoes.

In June 2019, Regional Council declared a
climate change emergency and acknowledged
GKFG 1+615Qa . e KFE&a |
to avoid the most damaging effects of climate
change.

The United Nations body assessing the impacts of
climate change, the International Panel for
Climate Change (IPCC) has emphasised that we
have limited time to act to keep global warming
to under m®pkH RSINBSAE
fAGSI0fS Tdzi dZNB Qo

The impacts of climate change will have a
significant bearing on future freshwater supply
YR &aSOdzNAGe AaadzsSa Ay
RNAPSNI 6 SKAYR wS3IA2y| f
security work.

This ction outlines the global impacts of
climate change, how climate change is likely to
impact the Australasian region, how that will
look on the East Coast of New Zealand
specifically, and what Regional Council is doing
to ensure we are prepared.

Our respmse to climate change will require
lTg1SQa .Fe (2 020KY

9 Limit our contribution to activities that
cause global warming through reducing our
Greenhouse Gas (GHG) emissions, such as
carbon and methane (sebe HBGHG
emissions figure by Stats & this pa@),
and reducing pressure on our environment,
such as reducing our demand for water, and

17

il
e
Industrial processes w

and product use ) Y
AVYI ff
Figure3: Prepared for HBRC by AECOM

67"/0--"
Agriculture
GAVR2a FT2N1 L OGA2Y

in the short term, increase activities that
sequester or draw down carbon from our
atmosphere, such as tree plantiaghis is
known asClimate Change Mitigation

I St & & dzpepdieZor thk npLedZiBimate change

such as heat waves, drought, forest fires,
flooding,and groundwater contamination
from sealevel rise, such as protecting

| | §opssahommunities, reiffazcing sfop pankp § 3
/ 2 @ 6BRRING MOrepMpIBMRLET N dhe NJ

landscape though improved farming
practices and storing higfiow water for
when we need it in summeg this is known
asClimate Change Adaption
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Data sourca: MIWA

Note: Stripes on the top row show the annual average temperature for a year. Stripes on the bottom row show the average temperature by decade.

¥ 2010-19 was New Zealand's warmest decade on record.

Figure4: Annual and decadal average temperature between 1910 and 2019 credit: MfE

Globaldimate change impacts on water »
Globally, it is thought 609%0% of total water

scarcity withdrawals are for agridture, but there is high

The IPC@centlyreleased theClimate Change confidence that a significant share of water

2022: Impacts, Adaptation and Vulnerability related adaptations are already occurring in the

report. agriculture sectord & dzZOK & AYLINR @SR Odz (

and agronomic practices, efarm irrigation and

water management and water and soil mais¢
for domestic, industrial and agricultural uses OZyasSNBFUAZy ®e

GLINE2SOGSR (G2 AYONBI &S Orfe repdiistatésZnatol Mzl LO®A 0S 41 G SNJ

It projects that water demand iskily to
increasedue toclimate change, with demand

2050...depending on the soc&conomic management measures were critical in

aO0SYENR2de addressing climat®NB f | G SR dzy OSNI | Ay (& ¢
At a regional level, the impacts of climate ¢ KS NBLR NI theimpdtandaedbNB & & SR
change reduce water availability, with projected transformational adaptation instead of

water scarcitydt OF dza Ay 3 g+ GSNI Y Vide@reM@ YR LIGP GA2Y £ ®
LRfAOASE YR LIXLFYyyAy3a OKIFfttSyasSa Ay Fdzidz2NB dé

How we respond to the impacts of climate
change on water security are described in the
NB LJ2 NI -felated @daptaii@rdigponse®
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https://report.ipcc.ch/ar6wg2/pdf/IPCC_AR6_WGII_FinalDraft_Chapter04.pdf

RCP26 RCP4.5 RCP6.0 RCP8.5

Projected
percentage
change in
mean annual
runoff

Figureb Projected percentage change in mean annual runoff for 20889 relative to 19862005 from hydrological
modelling informed by six CMIBSource: Climate Change 2022: Impacts, Adaptation and Vulnerajlitgpter 11:
Australasia.

Local Climate Changapacts

The IPCC report outlines global impacts, but also ~ -0oking forward, the IPCC is prcjeg, with . .
includesimpacts specific to Australasia. New GBSNE KAIK O2yFARSYOSéx GKE
Zealand is experiencinig ¥ dzNJi K S NJ ¢ | NJv A9gtanore ogdays, fewer cold days, less snow

sealevel rise, more hot days and heatwaves, and glacial ice, ongoing sézvel rise and ocean

and less snow. acidification.

axyzaid 2F (KS azdzik KI a TBeFassGeast oftaeNgrs fglang |8 Rrejegted

mogi 2F G(KS y2NIK KI & o$0Qseadries gppddiqng gaused by suger
westerly winds, in winter and spring. There

G¢KS FTNEIdzSyOez &SOSNR U &oyldhdinoR %Nf%\llqnﬁn%ré[asu?g@ less

extreme fire weather conditions have increased predictable summers, less autumn and spring
in southern and eastern Australia and eastern and there will be less rainfall over the year, and
bSg %Sttt yR®E droughts more likely.

In recent years, New Zealand has seen: River flows are projected to decrease dret

T Its hottest year in 2016; East Coast of the North Island and runoff will

1 Three wdespread marine heatwaves during Ssz;zsf across the North Island in spring and

2016:2020;

1 Category 4 cyclone Debbie in 20&nd
now Cyclone Gabriellg)

1 Two major hailstorms over New Zealand
from 20142020; and

1 Fourmajor floods in New Zealand during
20192023.
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GLY bSé w%SItlFyRXI Ylye
risk from drought, extreme rainfall events and
sealevel rise, exacerbated by underinvestment
in existirg water infrastructure (in part due to
funding constraints), and urban densificatith
Lessons can be learned from global experience
(e.g., Cape Town, South Africa). Some towns are
only partially metered or not metered at all,
gKAOK SEIFOSNBIGSa G'KS
The report notes that climate change adaption
has been largely inemental and reactive.
a! aGSL) OKFy3aS Ay
the rising risks and to support climate resilient
RSOSt2LIYSyidX ! AaKATFI
proactive adaptation can contribute to climate
resilient development.

42

The scale and scopé eascading, compounding
and aggregate impacts require new, largarale
FYR GAYSte& FFTRFELIWGEFGAZ2Y DE

G¢KS oO0!dzald NI EF&AAFYD

challenging future. Reducing the risks would
require significant and rapid emission reductions
to keep global waming to 1.52.0° C, as well as
robust and timely adaptation. The projected
warming under current global emissions
reduction policies would leave many of the

20

NB I A

4 tragiSneIhuindzi ahd natBal systemBat ey high

NA&1 FYR 06S@2yR IRFELIFGAZY A
& 5 St implementing adaptation and emission

reductions will impede climate resilient

development, resulting in more costly climate

AYLI Oda IyR INBIFIGSNI adrtsS 27
G/ EAYFGS OKIFy3aS AYLI OGa 2y FN

| ResouEds gapcade aomrsipeoples gyrcliapre,

indudries,and ecosystems. The challenge of
satisfying multiple demands with a finite
resource is exacerbated by high irtamual and

I R LIG linfleARRS/O IARAK fy SAIRNGAR aliA2t AYU &1 CKF  NA @S

S 3 dzf | .NJ 0ASyid ol GSNI
accer%tu ' rlgdks {\Io vullnera)l\a groups ofR
peplean2NA GASs 61 GSNIFa GKS S

life, which makes any impacts on water, of
governance and stewardship concern, and
increasingly, the subject of legal claifig n 2 NJA
understanding of time can also open up new

?e tPr re81§1kmg re w§$an
a climate change conte t that does not relnforce

or rearticulate multiple environmental

Ayedzaiia 0Sade

G2 GSNI NBaz2dz2NOS | RFELIGFGAZ2Y AY
variable across local government and water

authorities but they all actively monitor water
availability, demand and quality, and most have

RNRAAKG YFYylFr3asSYSyid LI I yaodé
GOt 8BKSNB NBYlIAYy GSyarizya o0Siag
and people which are exacerbated by climate

OKIy3aSa +FyR &SdG (2 06S I RRNBaa



I F618Qa . FeQa [/ f AY!l (1S Expedel sypa® @l riswBui@ithIBy & S
Asoutlined previodls@ = | I g1 SQa . I & W@@{Wel;r?sl_l_nﬁo years, worsening coastal
Council declared a climate change emergency in erosion and inundation (under the extreme

2019 and set a goal for the region to be carbon worst-case scenario):
neutral by 2050. The declaration recognised the ~ Actions Regional Council is taffito mitigate

climate crisis as an urgent and pervasive threat climate change and adapt to its impacts include:

to human and ecological wellbeing. 1 Creating eClimate Action Ambassadaple

In 2020, Regional Council, alongside Gisborne to coordinate Regional Council work and
District Council. commissioned NIWA to create collective momentum for regional
O2YLX SGS GKS a/tAYHGES OKH AN ENIBYEPR 2y s + yR
impactsforTamg KA GA Yy R | I g1 SQafl .Ceréangssioning Elimate Risk Report
report.*® It showed that the range of likely whichidentifies street by street, how

Ot AYIFGS OKIy3asS AYLIOGa F2MIwWl&RE&Qal &t &Att 6S AYLI O

includes: of climate change impacts;

1 Leading arEmissions Reduction Plawith
local practitioners focussed on systematic
changes (rather than community or
individual actions);

1 Increased storm intensity, which may mean
more slips, floods, and erosion, and damage
to infrastructure (e.g., roads, water supply),
the forestry sector, and agriculturknd

productivity (Cyclone Gabrielle being the 91 Establishing Joint Climate Action
most recent example of this) Gommittee, which will ensure all five
1 Reductions in overall rainfall levels, with I'tel1sqQa . le O2dzyOAt

annual rainfall forecast to drop up to 5% by carbon neutral by 2050

HAannX FyYR dzLJ G2 wmp: AyT LEstabliskingie RegionalghjaBresacurity
Bay by 2090, and increases in drought Programme of which this Regional Water
severity; Assessment is a key workstream.

1 Reduced water availability from lower river 1 Reviewing thdreshwater plan, as part of
flows, and the potential impacts on the broaderKotahi Plarengagement
freshwater ecosystems, and availability for process.
irrigation and urban suppiy’

1 Annual average temperatures projected to
rise between 0.5°C and 1°C by 2040, and
between 1.5°C and 8 by 2090, on top of
the 1°C increase over the last century

1 Coastal areas may have five fewer frosty
days by 204@ This could increase to 50
fewer frosty days for inland areas by 2090

1 Heat waves, defined as three or more days
above 25°C, will becomedreasingly
common, increasing to 1R0 days by 2040,
and 2660 days by 2090
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Cyclone Gabriellethe reality
of climate changdits

The Regional Water Assessment is focused on
how water scarcity not enough water is likely

to impact our regio & Sy @ AahdBvifay Sy (i
we can do tosecure our freshwater future

Through the MEResearch economic
assessmenfSee Appendix Brommissioned by
Regional Council in 202@¢ understand the

costsof not buildingourSy @A N2y YSYy (1 Q&
resilience to water scarcitgre significant(see

more onpage 31)

Undermid-rangeclimate change scenaiso

I F61SQa .l& O02dZ R &aS8SS | NBRdzO
regional Gross DomeéstProduct{GDP) of $30

$40 million by 203Pescalating t@nnuallosses

of $500 millionby 2060.

I I g1 S Q pipfruitindustsy alone could see
annual loss in revenues of $60 million under the
most extreme climate change scenarios late this
century, with obvious knoclon impacts to the
wider economy

However, water scarcityat worstsevere multi-
yeardrought,is just ame side of the climate
change coinFlooding; too much waterg is the
other side of the coinHeads we lose, tails we
lose-the odds are not in our favouNot only
are the weather events more severe but the
volatility of lurchingbetween these extremes
will alsoincrease.

The summer of 2022/23 was alreathe wettest

on record bought on by the global

LK Sy 2 YSy 2y which brihgs wabni, wen

weather systems to Newealand when

I Fg1SQa .l1& ¢la KAG o0& /e@oftzy
At the time of writing, the EI Nii@outhern

Oscillation was moving from La Nifia to neutral,

but it was predicted that El Nifio conditions

would develop during winter 2023, potentially

bringing dry wether and possibly drought.

22



23

2 KAES 2dzNJ NBIA2yQa T2 O0dza

naturally be on recovering from the event and
SYKIyOAy3 eavitddmenBirasiiiengeQ a
to future rain events, we are obliged to ask
ourselves"If this is the destruction aignificant
flood eventcan causewhat will be the impact

of a significantmulti-yeardrought evenkK € oth.
floods and droughare likely to be more

frequent in coming decades due to climate
change.

la |1 glYsxmaa t.A-&@Sa (2 aodzaAatf R

saferandd Y NI SNE S Al ¢2dzZ R
focus on only ondalf of the problem bearing
down on our region.

If the next disaster we face is not enough water,
we must considehow we build resilience to this
as we look to invest in restablishingorimary
production on the Heretaunga Plains.

The costs bboth not enough and too much

water arethe cost of climatechangeThis is an
issue thewhole nation faces, with a recent

Deloitte report stating that inadecate climate
actioncouldtakebpn ®noAf t A2y 27FF
GDP by 2050 if warming reache<#

On the flip side it states th&#64 billion could be
added to GDP by 2050, if decisive climate action
istakenL y | I ¢ 1 @demstandingde> dz
costsof not responding at gladequatelyor fast
enough both financidly and inlost opportunity,

will help ussensiblyweigh up the costsf

building our climate change resilientzensure
our freshwater future

The following section is an outline of the
impacts of Cyclone Gabrielle on our region and
the costs publicly understood at the time of
writing. Due to the scale of the impact and the
speed of the response, the figures outlined are
not totalled, as there is likely to be cross over
and change as the impacts are better
understood.Estimates arepresented to
demonstrate the sher magnitude of the
financial challenge aheatlie to the cyclone a
weather eventthat is likely to be repeatedmore
frequently in the coming centurgiue to climate
change
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Cyclone Gabrielle

On February 13 and 14 2023yclone Gabrielle
lashed Hawke's Bay with gdierce winds, a
large easterly swell and record rainfalhusing
rivers toover topand burst stopbanksaving a
devastating impact on the region. A National
State of Emergency was declared on Tuesday,
14 February and was lifted on Tuesday, 14
March.

While the cyclonémpacted the wider North
Island,l I 61 S Qa hithardests I a

Eight people died in Hawkea Fex> yT
were redstickered, 1034 yellovstickered and
379 whitestickered across the region.

Thousands of people experiead lengthy
power outagesrfanywithout power for weeks)
andthere wassevere damage to key roads
connecting the region to the rest dfew
Zealand Several rural communitiesere still
isolated six weeks after the event due to road
damage and destruction of bridges.

Many aeasacross the regiowere devastated
by raging floodvaters, silt and mud damaging
homes,marae,lifestyle blocksprime
agricultural, horticultural and viticultural land.
Estimates are that 40% of the kiwifruit crop,
33% of the pipfruit crop and 25% of the grape
crop have been affected

Major employersin the region such as Pan Pac
Forest Products and Ravensdawad flood
waters through their entire plants and will take
manymonths to recover and get back to their
pre-cyclone levels of production.

A desktop scan of reports and articles released
sincethe cyclone showthat much of the cost of
the cyclone damage is still being understood by
the industries involved. While it is relatively easy
to assess the cost of physical damage, loss of
income, numbers of unemployed, and the

24

amount of insurance claintkas a result of
cyclone damage and its upfront economic
effects, it isharderto quantifythe flow-on
economic costs and the social cost in terms of
mental and physical stress to health, the grief
and loss of people and places, and the
displacement from bme and whanau.

In the week following the cyclone, Finance and

Cyclone Recovery Minister, Grant Robertson,
was quoted as estimating the cost of the
cyclone to New Zealand as $13.5 billion. He
expeced the total cost to be similar to the

0 (Canterbury earthquies.

The followingable attempts to record the
known or estimated cost&s at the time of
writing in May 20232 F
Bay.Sources for this information are full
outlined in Appendi¥.

'd GKS GAYS 27

Recovery AgendiHBRRA)ad beenestablished
to coordinatethe funding needs of the region

and develop a regional recovery plarhe costs
of recovery fronCyclone Gabriellwill be more
fully understood ashat process advances.

iKS Oe&otz2yS$s
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Industry/Area

Estimated Cos

Primary sector- Agriculturefarming horticulture, viticulture

$1,712,500000

Local Government infrastructure costsHastingDistrict, Napier City,
/I SYGNrt 11F41SQasAREENBDEGNYVEGII BN,
Councll

$1,485,160,000

Central Governmentosts and funding packagesCivil Defence costs,
Mayoral relief funds, community support, primary sector support, busines
addzLILI2 NI X an2NA  QvaYerRiny Kokirgi @ndsalidavaisie |
management supporttransport(via Waka Kotahi)

$827948,986

Insurance claimgto 23 March)

$481,227,673

Cancelled Events

$30,000,000

Disaster Relief Payments mad®ayoral relief, HB Disaster Relief, HB
Foundation, Red Cross)

$4,650,846

Tablel: Costs of Cyclone Gabrielle to Hawke's(Bayt May 2023)

See Appendikfor sourcesand more information




Regional Water Security
Programne

To respond to the increasing threats of climate
change on water security, Regional Council
established a Regional Water Security
Programme (RWSP)which has the objective
2F aSyadaNRARy3a | ket SQa
climateresilient, and secure supplies of
freshwater,for alle @®

The focus of this work lies in protecting our
natural environment and ensuring secure,
sustainable freshwater supplies to pemt and
supportour communities for future generations.

In its totality, managing freshwater is an
incredibly complex undertaking, guided and
informed by legislation, regulation, science,
culture and values, and a range of communities
of interest often seking competing social and
economic outcomes.

This complexity overlays thghysical nature of
freshwater itself. As a resource, water is both a
stock- measured at one specific timeand a

flow - subject to seasonal fluctuations and leng
term trends, measured over an interval of time.

Hawke’s Bay Regional Council
water security response

Demand Management

Water use
conservation

Hawke's Bay Regional Council is driving water security
measures through a number of workstreams - demand

management, policy changes, land use improvements and
investigations into opportunities for increasing supply.
REGIONAL COUNCIL

(I_‘> Reglu \E:a oml: Development
T KALMIERA & RO © TEWATAL & AU

Figure6l I 61 8Qa . I @&

HAWKES BAY

Fresh Water
Planning

- M:::f:;:g:g: r
Quantity
hnd - Chgnge

wS3IAA2y It [/ 2dzyOAf Q&

2 GSNJ Ifaz2 LKeaAoOrtfte
SY@ANRYYSYyiQ GKIFG Aa
surroundingand heavilymodified urban and
rural environments

A Y LI

e‘l’omap and conspéer these complexities, and
guide decisiormaking to ensure water security
in future, the RWA setaninformation baseline
for the RWSP.

Sitting under this overarchingork, are the
investigatiors into potential options for
reducing demand and increasing supply
including theFreshwater Demand Reduction
InvestigationsHeretaunga Water Storage
feasibility study andhe/ Sy G NI € |
Managed Aquifer Rechargeal.

61804

Theseinvestigationsare to helpRegional
Council and the community understand what
options are available in futer(and which are
not viablg), so decisiogcan be based on the
best possible information.

Land Use
Management

Water Storage
investigations

Heretaunga

Water Storage
investigations

gl GSNJI S OdzNA

200dzLA S
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Policy Context

It is almostuniversally acknowledged that,
without meaningful change, our recurring
patterns of behaviour of freshwater use and
management threaten the sustainability of both
the quality and quantity of our freshwater.

It istherefore no surprise thathis report is
written against a backdrop of faeachingand
fastmovingreform that will impact the
Yyl 3SYSyi

In addition to the new NPSFM, the entire
Resource Management framework is
undergoing complete reforf, as is the
managemenbf Three Waters Reform
Programmé?. Central Government recently
announcedits plans to enacthe Natural and
Built Environments Bill (NBE) and Spatial
Planning Bill (SBAandoutlined the process for
the development of theClimate Adaptation Act
(CAAYo follow in 2023.

In May 2022 the Government set out its
EmissionsReductionPlan (ERFPY, includingthe
strategiespolicies,and actions for achieving
bSé %SFHflyRQa FTANAID
contribute toglobal efforts to limit temperature
rise to 1.5C above pradustrial levels.

Sitting alongside th&RPCentral Government
released itNational Adaptation Pl&hin August
2022, whichsets outhow New Zealandauld
transition to a lowemissions, climateesilient
future.

27

Project funding

The RWSRtarted in 2020 with support from the
D2JSNYYSyiQa t NBOAYOAL f
Fl OAf A g Rdgional&EcoNomif 2 |
Development andnvestment Unit (formerly
Provincial Development Unit).

PGF funding was allocated to RWSP projects,
with both $2.6 million in grant funding and $5.5
million in suspensory loans for option

2F bSg WSt IV HBWalgRichyold peadyg,be repaid if

investigations mwe to a project phase.
Those funds were to support four projects:
T ¢KAA NBLRNI:Z
Water Assessment;

/ SYyanNrt 11+g1S5Qa . @&
Rechargeilot;

GKS 1161SQa

=

1 Heretaunga Water Storage feasibility study;
and

1 3D Aquifer Mapping

Regional Council contributed donding of $6.7
million from the20182028Long Term Plan.

If option investigations do move to the project

SYA & N2y ORADSU k425 Ay RAOGSR

through the availability ofoan funding, based
on certain criteria, to approximately $27.1
million.

Funding of $1 million was also allocated by
Regional Council fadhe Freshwater Demand
Reductioninvestigations fromhe 2021-2031
Long Term Plan.

DNER 4

o

al yI 38R

T dz



Regional Water Assessment process

Tomanage freshwater securit a regional
scale Regional Council needsutaderstandthe
volume of water available now andggections
for the future. This is the first time Regional
Council has undertaken work on freshwater
volumes within a natural capital accounting
framework, with a view to supporting policy
decisions on securing freshwatenow and in
the future. Tocomplete this assessment, three
phases of work have been carried out

Phase One: Current Water Supply and
Demand Accounts

Carried out byconsultancyEnviroStrat this
phase saw the development of physical water
supply and use accounts (flow accounts),
cowering the amount of water abstracted from
the environment by agriculturendustry,and
households (domestic). It also determined how
it flows through the economy, and the volumes
that are returned to the environment e.ghe
discharges of treated seweragvater.

C2N) GKS FANRG GAYS Ay
Council is using the UN System of
EnvironmentalEconomic Accounting (SEEA)
Water (also referred to as SERater) as a core
reference methodology® The period covered in
the supply and use tables isly) 2019- June

2020

Phase Two A: Water Asset Accounts

Carried out byEnvirostrat in conjunction with
NIWA this phaseletails information on water

resources (physical stocks of water) available in
surface water (artificial reservoirs, lakes, rivers,
snowice) groundwater and soil water. This is a
challenging exercise that involves hydrological
considerations regarding stockacluding

spatial distribution and changes in time for
different water assetswhile still considering

and recognising their inteomnectedness across
the entire water system.

PhaseThree Future Water Demand
Projections

Carried out byM.E Researclthis phase
identified estimates of the future demand for
freshwater, under constrained and
unconstrained supply assumptionEhis analgis
also takes into account the impact of the
success or failure of water conservation and
efficiency interventions over time.

Phasdrour. Interventions and Action
Plan

| IThi ifelQd® an.ahafysts and istdsgioh bfthe

28

priority, scale and sequence of demand and
supply interventions necessary to achieving the
NEIA2Yy Q& o6 GSNJ aSOdzNR (@
I 61SQa& . ‘edn, cknateredlieny 3

and secure supplies of freshwatéoy allé. This

will occur through future processes, such as the
freshwaterplan and the proposed Regional

Spatial Pla.

20280



Demand Interventions verses
Supply Interventiong roles of
mitigation and adaptation

Ly 11Fs1SQa .leéx
our freshwater resource is found in our two

major aquifer and supporting river systems on

the Heretaunga and Ruataniwha Plains. These
areas have alwayselen home to a significant
LINPLIZNIAZ2Y 2F (GKS NBIA2
economic activityc in no small part due to the
opportunity provided by a combination of
sunshinehighquality soils and seemingly
abundant freshwater.

However, through the implementatioof
National Policy Statement for Freshwater
Management (NPSFNdJan changes, in recent
years the surface and groundwater resource in
both catchments has been determined, for the
most part, to be fully allocated.

Catchment demands

Increasingly, those lding to access either more
water or increase the reliability of their existing
water takes have looked to water storage
storing available surplugigh flow)winter

water for use in the summegto meet this
demand.

Outside of a existing consentedommunity
water storage scheme, only very limited high
flow water is still available in the Tukituki
Catchment.

In the Ngaruroro catchment, theroposedTANK
Plan Change increasand regulats both the
amount of highflow water that can be taken for

GPPOPAY NBOSYI
and groundwater resource in

both catchments has been
determined, for the most part,
to be fully allocateds
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i K Sn Y 2 & (watér 5staafd and How tyial wareScahbg’ iRed,

without compromising environmental
outcomes.

TheTANK Plan Change alatroduces a
e&%ireml_%réttﬁ]ig}%/teﬁ.ti%at}\e atrgamrf_loz .
maintenance schemes, sourced from above
ground water storage, as a means of mitigating
the collective impacts ajroundwater

abstraction from the Heretauya Aquifer system
on surrourding waterbodiesby supplementing
flows to support aquatic ecosystems in the drier
summer months.

This approach seeks to mitigate the impacts of
abstraction on one hand, whilen the other,
continuing to provide water users with sufficient
certainty and eliability for their intended use of
water.

Water Security Eonomic Impacts

In July 2020, Regional Council commissicared
analysisf the economic impacts of diminishing
water security in the region, with a particular
focus on agricultural systeni$ThisM.E
Researcleconomic assessme(@ppendixB)

was deliberately framed in this manner because,
(a) agriculture and horticulture is dettively the
largest category of regional water udeand, (b)
alongside other extractive uses, is in the lowest
priority category within the Te Mana o Te Wai
framework.

In a climate changampacted futureiit is likely
more water will needo beretainedin the
environment for the health of water bodies and
human health. Therefore, in the absence of
FRRAGAZ2Y L €
additional water will need to come from
reductions in allocations to extractive users, of
which the primary sctor is the largest.

The 2020 report quantified the wider economic
AYLI OGda 2y II61SQa I e
Zealand, sectordkevel impacts of climate

change and changes in water supply projecting

g GSNJ ad2N) 3S3
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an annual reduction in GDP of up to $110m by e.g, sealevel rise, coastal inundation, wildfires,

2060 underthe RCP4.5 scenario (seelow). etc,arelikelyi 2 &aAIYAFAOLyGEt & AYLI O

a4 I YIGGSNI 2F o NEBIF RSN SHePEEeauthor eonqodets, Ng o

authors provided thdollowing observation: Gb2¢g GKIG GKS YIF3IyAddzRS yR S
Y20KAY3IQ aO0OSyINAR2r 2y gl GSNI as

2030 2045 2060 climate change are, to some degree, understood

RCP4.5 it is recommended that HBRC consider the value

Hawke's Bay -30 -70 -110 of possible resilience building initiatives. The

Rest of NZ -10 -90 ~400 wellbeing of many smaller communities on the

Total NZ -40 -180 -500 TANK and Tukituki catchments are
interconnected with the fortunesf the primary

RCP8.5 sector.

Hawke's Bay -20 -60 -120

Rest of NZ 10 -80 370 Our analysis shows that under climate change,

Total NZ 30 160 470 with reduced water security (particularly pest

_ _ _ 2050), there is likely to be significant impacts
Figure7 Net Change in Annual Gross Domestic Proc

under Alternative Climate Scenarios ($2019m) as a ,r,,]Ot 0n|¥ on the evn\{lronment avnd n?tursil hablt‘:ﬂ . B
2030. 2045 and 2060 UKIFO dzyRSNLIAYya UGKsoNBIAZ2YyQa 4

thesociesSO2y2YA O sSttoSAya 2F (K
GLYGSNBauAy3Ites YIyeée 27T poofl& Odr hsdeBsmeéntinditaresihabtbiedsocio NB

associated with construction and service economic implications of climate change on
industries, particularly in the rest of New water security is not just a localised issue for the
Zealand. This underscores the complex nature of | | g { S Qe&nion blitid an issue that has
economic systems, especially when considering impacts for all 6New Zealand.

relationships and feedbacks that build over a
period of 3640 years. Although losses in income
may initially be generated in agriculture and
closely aligned activities suesfood processing,
they ultimately flow through the economy
causing less funds availaldta- new construction
and capital investment impacting not only on
construction activities but ultimately the growth
2F Fff SO02y2YAO Ay Rdza (i NMBydahgterm strategy and action plan to
secure freshwater is likely to require far
reaching behaviour change and frameworks to
mitigate the demands we make on our
freshwater resources.

This analysis reflects an important aspect of the
Water Security Programme: that tmeotivation
and incentives for acting now apimarily
focussed on ensuring that treommunity avoids
Wa K NXyhiougl &fgllure to address long
term regional watersecurity, as opposed to
being focusse@xclusivelyon growth.

Finally, noting that the study had only focused
on the water security impacts associated with
climate changeand that many other impacts

30



Figure8: Pivot irrigator: Credit: David Brooks/ Forest & Bird

Two-pronged approactt Supply and Demand

The RWAalso shows that if longerm water
security caronly be achieved though demand
management, thalemands placed on existing
water usersare likely to befar reaching
challenginganddisruptive

But managing demands potentially only one
side of the equation.This report demonstrates
that the other side of the solution is slowing
water down orretaining morewinter water in
the landscapeso there is more water available
in the drier summer monthsThe adaptation
toolbox could includeegenerative farming
practices, supporting wetlands armacrease
riparian planting, improved erosion contras
well as,should circumstances allowpmmunity
scale water storageeither above or below
ground.

At this point, it is critical to note that references
to water storage in this report refer to
infragructure established at scale, for and on
behalf of the wider community, sufficient to
meet the longterm requirements of the entire
community.
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Water storage in this report does not refer to
small or private water storage facilities that
operate for te principal benefit of private
individualsor entities

Water storage can support many objectives, but
it cannotbe a substitute for improingthe way

we use water. Insteadyater storagecan offset
the extent and urgency with which changes
must be madedo our water demands.

Crucially, for the future we face, water storage
can also support aquatic ecosystems by
providing more reliable flows during periods
when even the most ambitious demand
reductions are still not sufficientReleasing
stored waterinto riversin summer can also
support natural river recharge into the aquifer
Sitting alongsid&®WA investigationgkegional
Councilis working with Lincoln Agriteam a
Ministry of Business, Innovation and
Employment (MBIE) funded research
programmeto investigate the impactef dry
summers on aquifer recharge from riveyrs
specifically the Ngarurorm Heretaunga®



Water storage can afourse support the future
regional growth of the community and the
economy, particularly in line with our
internationally recognised ability to produce,
process and ship highalue and highquality
produce.

Finally, while yet teome into effect the
proposedportfolio of resource management
reformsnecessary to give effect to New
%SEFEtlFyRQa NBalLkRyasS G2
change is increasingly pointing to the role of
water storage as an enabler of the transition to
a lower emissions economy. In its 2020
report,3°the Centre for Informed FuturesKoi
¢h y2GSRY

G C2 NJ (bs®d prilayyRectors more
specifically, there is a big opportunity for more
beneficial and effective land aneater use.
Water harvesting needs to be optimised based
on sound science and local knowledge, and its
use in irrigation carefully targeted for
environmentally sympathetic production
intensity and increased product value. A lot of
flat land with suitable acess to water is
amenable to arable cultivation and the
development of higivalue horticultural crops.
Such a move, combined with suitable precision,
will create a mosaic of land uses, increased
employment, ecosystem stability and a hedge

l.-’]
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Figuredl I 61 85Qa . I @&

by water storage. The Commission cautions on
the need to be careful not to constrain the
ability of an economy to support deeper
reductions later and to reflect the time it will
take to fundamentally change the way things
need to be done.

The same reasong can be applied to ensuring
long-term water security that includes both
demand and supply solutions. To support
reductions in biogenic methanthe

/| 2YYAaaArzyQa
2,000ha of land is converted to horticulture per

againstsomeofk S SFFSOGa 2F Of Aynund tetwéakb2¥ hé 8 and that this

In its recently released repo#t,d 2 | (i S NJ
Availability and Security in Aotearoa New
%Sl tFyREZ
concludes that:

d{a] transition towards land uses that have a
higher economic and lower environmental
footprint, and improved community resilience,
will require increased water security. This will
require a strategic response that addresses and
integrates approaches that consider the current
and future supply, demand, and priorities for the
use and protection of freshwater and the

NB & 2 dzZNDO S a
For its part, He Pou a Rang@ihe Climate
/ KIy3as
New Zealand Governmennakes numerous
recommendations that will need to be enable

RSLWSYRSylG 2y

I 2YYAAaaAz¥@Qthe al
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target could be increased if certain barriers
including water availability and supplre

being a national leader in horticultural supply
chain infrastructure and expertise.

Asuccessfubxample of this type of conversion
from sheep and beef to horticulturis
Craigmore Sustainabl®$Z Limite@ &pringhill
hNOKI NR Ay [/ SydaNT €
development is the largestlly-netted pipfruit
orchard in New Zealanahd hasa network of
datasensors monitoring soil moisture so the

Aullygaetomated drip irrigatiorcan be as

efficient as possibleNot only is the
environmental footprint smalleand the
prbduiitty HigRePotitQumien at full

production, it isexpectedthere willbe 73 full

RSY2yaidNI A2y

y2isR

lF615Qa
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https://www.mpi.govt.nz/water-availability-and-security/
https://www.climatecommission.govt.nz/our-work/advice-to-government-topic/inaia-tonu-nei-a-low-emissions-future-for-aotearoa/

time equivalentroleswith a majority of those
being locals?

Whilethis report investigatesabove groundand
below groundwater storagethe ability to rely
on the use ofbove groundvater storage as a
wiz22t
should not be taken for granted in New
Zealanc®* The reality is that thisauntry does
not have a strong track recorfdr establishing
communityscale water storage for broader
community and environmental benefit.

This reflects a number of challenges these
projects face, which are not limited to the
significant technical challges arising in

relation to sitespecific geotechnical, seismic,
and hydrological factorsThe larger scale of
community schemes increases the
environmental impacts that must be avoided,
remedied or mitigated to meet legislative
regulatory or local plannipframeworks, or rule
a site out altogethef>%* Under the current
first-comefirst-served approach of the RMA,
this can result in a perverse outcome, making it
more likely that multiple, smaller private water
storage projects can collectively accesdgith
flow allocation that could otherwise be reserved
for the benefit of the wider community,
including longterm water security for urban
communities.

Furthermore, somén the community insisthat
community-scale water storage should be
rejected in favou of solutions thatdo not
modify the environment.

Accordingly, before we can know if supply
solutions (in the form of communitgcale above
or belowground water storage) can be included
in future plars, a significant level of effort,
investigation and engagement is required.
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Y n y @Regional Development Urfiinding has
provided Regional Council with an opportunity
to proactively investigate water storage
solutions, sat canvalidate or discounthe
potential options for addressing future

Ay GKS 61 GSNJ a8 Odzl\]ﬁﬁsﬁ“"éater[?‘éogg' h@?mﬁeoé’zk i”B'ﬁ*ngx;%?e i FyR

Investigation of sm iumsize

storage options in théleretaunga catchment to
supplement flows, support aquatic ecosystems
in the Ngaruroro River anibwland streams, and
build greater reliability and resilience in the
system in anticipation of climate change
impacts.

This funding has also allowed Regional Council
to commence avlanaged Aquifer Rechargglot

7 using peak river flows to supplement
goundwaSBNJ Ay / Sy i{iNIt 11 61SQa
Our ability tostrike a sensiblealance between

reducing demand and increasing suppiyl

determine the future freshwater management

direction we take.

Should these investigations rule community
scale water storage outhen the community
will be in an informed position to understand
what is collectively required tsignificantly
reduceour demand- to ensure there is fair and
equitable access to freshwater for the long
term.

If, on the other hand, these investigations
identify viablewater storage options, the
community will need to decide how those will
form part of a portfolio of demand and supply
solutions.

Even then, just because water storage may be
technically feasible, affordable aradble to be
consented no assumption should be made that
it will eventuate in the absence of widespread
community support®


file:///C:/Users/kiwia/Frank%20Engagement%20Ltd/Frank%20Engagement%20Team%20-%20Documents/Client/HBRC/Water%20Security/RWA/RWA%20versions/Leading%20edge%20CHB%20orchard%20-%20BayBuzz
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Regional Water Asset Accounts

’_ W/ All liquid freshwater

R oL

P A DONAR VT

All water in lakes and rivers
- "‘M '

FigurelO: Attribute: Howard Perlman

World of water
Freshwater or HO, has been described as the
precarious molecular edge in which we survive.

Figure 12 shows® that 97.5% ofarth@ water is
saline, in ar oceans and seas and some
groundwater and lake systems, and only 2.5% is
freshwater.
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Ofglobal freshwater68.7% is in our glaciers

and ice caps and 30.1% comprises our

groundwater systems, leaving a mere 1.2% of

0KS Hopx: GKIG O2yaitAddziSa
freshwater resource to make up the water in

our lakes, soil, wetlands, rivers, atmosphere,

and all livinghings. Incredibly, nearly 70% of

this fraction of a fraction forms the earéh

ground ice and permafrost. And a full 83% of the

20% of surface freshwater that forms the
g2NI RaQ tl11Sa OFy
in Africa, North America and Russia.

iKS
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Although the atmosphere may not be a great
storehouse of water, it is the superhighway used
to move water around the globe. About 90
percent of water in the atmosphere is produced
by evaporation from water bodies, while the
other 10 percent comes fromdnspiration from
plants. Ifall the water in the atmosphere rained
down at once, it would only cover the globe to a
depth of 2.5centimetres

It is said that if climate change was a shark,
water is its teeth. Water is the visible face of
climate, and theefore climate change. Swe

will experience climate change through the
mediumof water: floods, drought, cyclones, sea
level rise from melting ice and snow.

For a ¥sualisation of the distribution (by
volume) of water on Earffi, see Figurdl. Each
tiny cube (such as the one representing
biological water) corresponds to approximately
1400 cubic km of water, with a mass of
approximately 1.4 trillion tonnes

Freshwater Surfacefother Atmosphere
% %
2.5 frohwater - 3.0 Living
. things
—| Rivers
Otl:ler Groundwater 0.49%
saline 30 1% Lakes
water o 20.9% Swamps,
0.9% . marshes
2.6%
Soil
moisture
3.8%
Total Freshwater Surface water&
global water other freshwater

Figurel2 Where is the World's Water
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Figurell Visualisation of the distribution (by volum
of water on Egh. Each tiny cube (such as the one
representing biological water) corresponds to
approximately 1400 cubic km of water, with a mas
approximately 1.4 trillion tonnes

In summary, the freshwater water we are most
familiar with, the water we see in ouivers and
lakes, the rain we experience and the precious
water that sustains us, that feeds us and cleans
us, represents only the tiniest fraction of our
NEIA2YyQa FTNBaKgl (G SN®



Water Assets
Accounts Highlights
and Results

Below are the highlights from the Water
Assets Accounts for the 2019/2020 year.

The highlights show how much water is
held or moves through the different
water sources.

10.2b n?¥

(Approximately) Of water held across all
a2dz2NOSa Ay

I 615Qa

23.3b n?

Transferred between various surface,
ground and soil water systems within
| 61SQa .l&o

17.9b n¥

Left the region via evapotranspiration,
discharges to the ocean or other regions

16.3b n?¥

Ofranf St f AY

I+ 615Q4

5.4b ¥

Returned to the atmostphervia
evaporation.

13.9b n?¥

Of water carried by our rivers. Of that
2.4bm’" was from other regions and
11.4b m internal flows (predominantly
run-off.

1.2b ¥

Water flowed to other regionand7.2 b
m’ flowed to sea

(L['J Aa SaluAYlFGSR
groundwater systems were recharge
by 10.3 billion cubic meters of water
but overall ended this very dry perio
with 677 million cubic meters less
water than the start of the year. In
what is a good example of the
conneced and temporal nature of the
water system, by the end of June 20
soil water had increased 241 million
cubic meters, reflecting recovering s

moisture.
J
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What are Water Asset Accounts?

Water assets accounts can help describe flows
between water assetg or what form water
takes at that time.
I ¢1SQa
look atits freshwater demand and supply
throughWater Accouns.

Notwithstanding the data limitabns associated
with a firstgeneration report, we know the
exchanges between assets to be significant in
some cases.

The graphi@boveprovides a visual description
of the New Zealandvater model. Starting in the
mountains, sow melts and moves into rive
systems, surface precipitation runs off into
rivers and soil water drains into groundwater
assets

Water asset accounts not only highlight the
scale and complexity of the water cycle, but

Evapotranspiration
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Snow
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help inform the challenge of freshwater
management and policy by placing the amount
of water we extract, use and return to the
environment in the context of the overall

I région id Neiv Realand fo NB Uguantity of water that passes through the

environment every year.

It is against this bekdrop that this assessment
has made a first attempt to take an inventory of
G6KS NBIA2Y Q&

Water assets tables were produced in line with
the SEAANater methodology for wateassets
accounting and divide water assets into:

1 Surface waters: Aificial reservoiror
storage lakes rivers and streamsand
glaciers, snow and ice;

1 Groundwater and

1 Soil water.

gFLGSNI aasSiao
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Again, fiisnot the purpose or intent of this
report to be a gude to policy setting around
allocation decisions for specific catchments, but
insteadto provideRegional Councilnd the
community a baseline fatecisionmaking
through future planning instruments, such as
the freshwaterplan,

¢KS NBLR2NIQaA
comment:

if2y8a Ay 1161504 . I &

wS3IA2Yy

values for asset stocks in the water assets
tables.

Also, taking more water from an asset than

is supplied to it (through hydrologiceycles

and economic discharges) can have adverse
impacts on the ecosystems that rely on these
assets. Ecosystems and biodiversity provide a

I dzi K2 NBE Y I 1 Srang&decdsysterh sedidey tHat improve

water quality and availability (through

&1 ONRGAOIT RAZGAYOGAZY Z'gaéi@ﬁ'”d projections waleptorage

between water stocks and water
accessibility. Just because there are large
stocks of water assets (relative to
&GN OGA2Y | yR dzaSo
accessibld@ 2 NJ 6 KS NBIA2Yy Q&
needs. As described by Dinka in the 2018
book Water Challenges of an Urbanizing
World, physical and economic scarcity are
not the same thing. This is a familiar concept
in economicg abundant freshwater may be
contained vithin water assets, but it may be
too expensive to extract and use. Therefore,
care must be taken when interpreting the
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d severéa} other services).

The capability of ecosystems to provide these
services diminishes with poor water

R 2 Smanagementdsdisigns. (TeBedo, wathils
Iy RanBgeraeint@ciSiens Dould consider the

implications for local biodiversity, as any
harmful efects will likely flow on to water
assets within the region. Water accounts
could be combined with biodiversity and
ecosystem health indicators to track how
different volumes and types of water use and
discharge impact biodiversity values. The
water accouts should also serve as a guide



for producing further natural capital
accounts (for biodiversity, water quality,

This represents less than 1% of the 7.2boin
water that was estimated to have flowed to the

marine ecosystems, etc.). If ANZSIC codes are sea that year.

used throughout these accounts, it becomes
much easier to connect natural capital
accounts with taditional financial accounts.

Moreover, the water accounts, do not
differentiate between individual assets

within a class. In many instances, water will
be extracted from one lake (for example) and
discharged into another. This process could
deplete the ifst lake while maintaining
G2OSNrtt tF1S
importance of effective, transparent and
efficient water management decisions. As
Rogers et al. (2005) asserts, water scarcity is
I a32BSNYIFyOS ONRaA&Z
ciaAaée o

Insights and analysis

In the following section we witlee that he

supply and use accounts estimate that
approximately 138M mof water was

abstracted from the environment across the
region in the 19/20 year. Of that, it is estimated
that approximaely 66M m was returned to the
surface land and soil water in the form of
irrigation water return flows, direct discharges,
treated wastewater, and distribution losses. This
suggests that losses to the environment through
actual water consumption only repsents 52%

of total water extracted.

Agriculture returns the lowest amoupand it is
estimated that 92% of its abstraction goes into
plant and/or product, or alternatively
evapotranspiratiorand irrigation returns These
figures pale in comparison to ¢hbillions of
cubic meters of water that flowed through the

NEIAZ2YQa fFyRaOFLISs S @S PPeflRs ingmaythalfaes nekagesbate

year. For example, it is estimated that
approximately 66M mwas taken from surface
water sources.
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3201 a¢ o PPyegyARypdance woyld,be to miss g .

At the macro scalghe 138V m’ of total water
abstracted from the environment represents
just 0.76% of the approximate 18b wf water
that came and left the region, or 0.6% of the
water tha transferred between sources (or
accounts) through the year.

To suggest that long term water security can be
achieved simply by further harnessing this

w

complexdy ofthe ngturalf'envwonment upon

which we rely so mut These numbers

represent annual flows, the bulk of which will be
savy sfeweg 1 [he oy m"@ﬁj‘a Tzh%zlx@ S
tresses on our surface waterbodigscause 0

our collective demand for water through the

summer, particularly from agriculturshould

not beunderestimated.

This report identifies multiple opportunities to
develop new approaches to freshwater
YFEYylF3SYSyd Ay 11g1SQa
suggests that a focus by our largest water user
groups on finding consistently incremental
pathways to reducing deand, either by
improving practices, eliminating leakage and
waste, and investing in data and new technology
could have the most transformative impact on
long term water security.

Hand in hand with that work, we can continue
to investigate ways and meats hold more
water in the landscape, either in our soils
through newly adopted farm management
practices, or in our aquifers either through- in
river or exriver recharge, or through
communityowned aboveground storage that

water security problems but resolves them.

R NB
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Lakes, rivers and soil water

bL2! Q& ¢ 2 LibnSfimodel (4 sgriil €
distributed hydrological model) is used to
calculate the opening stocKer volume at the
start of themonitored period)of lakes, rivers

and soil water assets. TopNet also estimates the
distribution of precipitation (based upon asset
land coverage), evapotranspiration and river
flows. Below are basic descriptions of the
methods used:

1 Soil water content ishe volume of water
stored in the soil rooting zone (usually the
top one metre of soil). Soil water is
simulated by TopNet and depends on soll
type, land use, rainfall and
evapotranspiration (which also depends on
soil waterc this is one interdependency
within the model).

1 River stocks are taken as the volume of
water in the active riverbed (in line with
SEAANater methodology) at the start and
end of the reporting period. Flows are
simulated by TopNet.

1 River flows to other regions.e. leaving
I I 61 &yQadie estimated using TopNet
under the assumption that no abstraction
occurs. This is corrected using supply and
use data when the water assets accounts
are compiled.

9 Lake stocks are taken as the measured
volumes of lakes at the start and end of the
recording period; Lake volume is calculated
for 35 natural lakes linked to the river
network.

1 Overall precipitation is based on actual
measurements and precipitation is then
distributed between assets based on
relative area coverage.

1 Evapotranspiration isisulated by TopNet
as actual evapotranspiration based on
measurements of wind speed, temperature,
solar radiation, data on vegetation and
estimates of soil water content.

Groundwater and artificial reservoirs

These assets were calculated based on an
extensve review of relevant information to

develop an estimate of groundwater and water
A02N)F3S F2NJ GKS 1Ig1SQa
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To develop scientifically credible estimates for
I g1SQa
from the TopNet Model, GIS Spatial Analgsid
expert judgements of storage estimates for the
eight aquifer types across the regiamas

applied.

Groundwater

The following items were calculated for each of
the modelled sulcatchment areas (262 sub
catchments) through TopNet model run, at a
minimum we would require:

Total Groundwater RechargelopNet
reportsascumulative infiltration from the
root zone to thesaturated zone (d).

1 Total Groundwater DischargeTopNet
reports as cumulative baseflow discharge

(qb).

I Total Groundwater StorageTopNet
reports as total storage in the aquifer at the
start and end of the year (Sa).

1 Basic water budget parameters b$ 1
Catchments Zones

The outputs from TopNet were augmented with
the GNS hydrogeological map and the Regional
Council wells GIS shapefile database to generate
estimates of groundwater storage and usage
FONRaa Ittt 2F 1161S8Qa
results § still ongoing.

Artificial reservoirs / storage ponds

There are several thousand ponds across the
region, of different sizesSeveral sources of data
are used to determine volume, including a 2014
master thesison water storage on farms in

I I 61 S OMethods wsedncluded

1 Allocation of precipitation to reservoirs is
based on the area covered by reservoirs
(run off is not included at this point).

1 Total cumulative precipitation (P) and total
cumulative evaporative losses (er + ec) for
the region are generated by the TopNet
model.

e wS3rzy
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DistrictBreakdowns

The water asset accounts show regional and f

district volumes for Wairoa, Napigfastings, Overall Water Use by District
'y R / Sy (NI fFurthérdetabiQa . | & @
available by each region in AppendixHere are
a few highlights.

Thisshowsa breakdown byhe millioncubic metre, anc
the percentage by each district.

(000s i) % of total

[Average\Nater UsePer Capita CHB 41,262 2204
Hastings 105,506 56%

3,000 .
Napier 32,997 18%

2,500 Wairoa 7,541 4%
2,000
1,500
1,000
500
0 B

CHB Hastings Napier Wairoa

J

(Water Use and GDP

Thisshowshow much isearned inGDP forevery1 millioncubic metres of water used.

S285m 8m

GDP 18520 Cublc Matre GDP 1520 Cublc Mstra GDP 15020 Cubdc Matre GDP 18720 Cuble Matra
Water Uas ‘Water Uas Wabar Usa Water Use

CHB Hastings Napier
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SECTIONHREE
Regional WaterSupply
andUse Analysis




What we know about
FNBAKgGIF GSNI AY |
today

To complete Phase One of the Regional Water
Assessment, the Current Water Supply &rsk

(D

collection, review and validatiotiat involved
input and support from Regional Council staff,

Accounts(S8UAccounts)l I 61 SQa . I & wWSEaARSAIE & ¢SNNRARG2NAIFf ! dzi K2 N
Council commissioned analysis on the annual
. ) The supply and use tables focus on water flow
water supply and use for the region. Put simply, .
. o i.e., the amount of water abstracted from the
it quantified the amount ofvater abstracted, or . . . .
. . environment by agriculture, industry, services,
taken, from the environment by various sectors S .
f the economy/community? municipalties, and households, how it flows
° ' through the economy, and the volumes that are
TheS&U Accountsresearch, using data for the returned to the environment.
July 2019 to June 2020 period, represents the CKS adZdX & | yR dzas | 002dzyia N

first systematic effort to produce a water

ASYSNI A2y Q 6FGSNI I O02dzyia ¥F2

account at a regional andistrict council level in
New Zealand.

In doing so, the project team had to navigate
known data issues and information gaps, and
the fact that accounting for regiewide water
supply and use had not been undertaken
before. This is acknowledged as a roatal
issue.

Ly GKS aAyAadNB FT2N GKS
of the environment report; Environment
Aotearoa 2019? it was noted that the quality
and completeness of data on actual water use
(as opposed to consented volumes) is
inconsistent across regis. A 2019
Parliamentary Commissioner for the
Environment report also acknowledged this
issue and recommended that a comprehensive,
nationally coordinated environmental
monitoring system be established for
freshwater.

As akey action inits 2011 g1 SQa . I &
Water Management Strated Regional Council
mandated the installation of water metering on
all irrigation takes above five litres per second
between 2012 and 2016. This has provided
greater confidence in the data relating to

irrigation, the largest extractive use category.

—

This section summarises the methodology,
results, and key insights. The analysis focuses on
the development of the supply and use water
accounts (tablesj a complex process of data
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The current tables rely significantly on the
resource casent data available from Regional
Council, which was not designed for the purpose
of statistically valid water accounting.

TheS&UJ Accountsprovided significant insights
and learnings in terms of data availability and
quality for water statistics purpose including
the asymmetric nature of water data, namely:
1? yl\/%ri\e m‘%%%gn%ﬁlﬁ%satracﬂoﬂ M%ate? ubas
i.e. take from the environment, focused

on volume as it is linked to availability and
allocation limits;

Less information orDischarge of water

i.e, return to the environment, focused on

quality as it is linked to impact on human

health and ecosystems.

An important consideration of approaching the
analysis using the SEAA methodology is the
opportunity to combine the water accounts with
:ﬁpﬁpﬁcorlp '%dataand growth modelsn

futdre, including in relation to assessing value
add and highvalue water use and efficiency.
Thiswould require a statistical underpinning of
the data through alignment to the Australia New
Zealand Standard Industrial Classificatdmll
Economic Activities (ANZSIC).

To date, the process of water allocation and
consenting under the RMA has required a
consideration and analysis of the effects of the
water take and, increasingly, the use of



water* Consent decision makers are not
empowered to consider the merits of the
activity or prioritise between uses of water.

While water has been readily available for
abstraction and use, this has not presented a
problem, however as we combine an
increasingly watescarce future withthe Te

Mana o te Waframework, it islikelythat policy
makers will need to consider the introduction of
methods to prioritise access to water.

While not yet law the recently announced
Natural and Built Environments Bill (NBE),
proposes an end to the T kdxdifiist-served
approach of the RMA, and replacing it witew
principles for allocating scarce resourcesch
asfreshwater, through a sustainability,
efficiency and equity lens

The SEAA framework represents a step in that
direction by enabling analysis of the impacts of
prioritising both within and between categories
of use, or if the use of economic instruments is
introduced to freshwater management.

SEEANater provides a sgrific organising
templatetable for water supply and use
informed by the concept of flows and
interactions between the environment and the
economy, namely flows:

1 From the environment to the economy;

I  Within the economy; and

1 From the economypackto the
environment?#6

The standard economic activities included in
the physical supply and use table include:

91 Agriculture, forestry and fishing;

1 Mining and quarrying, manufacturing, and
construction;

1 Water collection, treatment andupply;

Sewerage; and

7 Service industries.

==
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Normally the accounts would include the

activity designated as electricity, gas, steam and
air-conditioning supplyHowever, 2 NJ | | 61 SQ4&
Bay this represents the water takes and
discharges associated witlydiro-electric

schemes in Esk Valley and Waikaremoana. It is
the nature of these takes that the water is
almost simultaneously taken, used and
discharged in a manner that is entirely ron
consumptive Thesemassivevolumesalso skew
and conceathe true picturefor the region For

the purposes of thiseport, we have excluded

this use category from the analysis.

This research

G NBLINE &S yi
systematic effort to
produce a water

account at a regional
and district council

t SESEt Ay b



Description 02019/20
Yea

The 2019/20 year provided another
example of a particularly dry year in
l1S5SQa . Fed 2A0K
rainfall, above average rainfall in
October and June masked the impact of :
successively dry months from Novembe _ J POTCOntige of the 30 yaer Svaiags:
through May. Through this period, the ' IR =;f'“ o
Waipawa River was on ban for a total of 5-:.1:

76-100
118 days. B 101 - 125

Below is a historic graph of total raitifa =::::::
for Napier for the full hydrological year, =::;
which is July to June demonstrating that A : . 226

the 2019/20 year was a record dry year.

1 July 2019 to 30 June 2020 rainfall showing

i

Figurel4 Rainfall Report 1 July 20180 June 2020 HBRC

600 800
I

400
1

Nov-Apr Rain (mm)

I

1870 1876 1822 1828 1834 1900 1906 1912 1918 1924 1930 1936 1942 1048 1954 1960 1966 1672 1978 1984 1990 1996 2002 2008 2014 2020

Figurel5 Historic rainfall for Napier with th2012/13 and2019/20 years highlighted.
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Approximately 138 million cubic meters (Mm3) of water was used in economic activities and households

Ay 11Fg1SQa . I @
shown below:

RABUNIMErS of watemabstraction By $hie RéYbsectors/activities is

m3 %

Agriculture (including irrigation) 88,487,000 63.8%

Water Collection and Supply 26,952,000 19.5%

Manufacturing and Processing 18,689,000 13.5%

Non-reticulated Households 2,490,000 1.8%

Service Industries 1,951,000 1.4%

TOTAL 138,647,000 100.0%
Figurel7 Uses of freshwater igOm bk v 1 K@ RNBf 23A 0Kt &@SENJAYy 1Fg1S8Qa . I @
Water supply was predominantly sourced from groundwater supplies, as shown below:

Source m3 %

Ground Water 88,681,000 59.42%

Surface Water 48,909,000 39.80%

Collected rainwater 1,058,000 0.08%

TOTAL 138,647,000 100.0%
Figure18 Sources of freshwater demanddém ok 11 K@ RNBf 23A 0Kt @SEFNJAYy 11 618Qa . I é@

These abstraction volumes mark the beginning
of a complex flow of water through physical,
human/biological and economic systems before
returning to the natural freshwater and marine
environments.

Agriculture was the highest use sector and
accounted for ovehalf of all water use in the
19/20 year?®Irrigation accounts for 81% of
agricultural water use, with the remaining 19%
estimated to represent permitted takes for
livestock. This category also represents the
highest consumptive use of water i.eater

that is taken but not returned to the system.

Based on estimates of the amount of irrigation
water that was not taken up by plants but
returned to groundwater, of th&8 Mm?3 total
regional water abstracted but not returned to

48

the freshwater or marine enkonment,
agriculture made uy1 Mm? or 91% of the
consumptive take.

¢tKS a4S02yR KAIKSAD
O2tt SOUA2Y | yR adzlJLX &¢
water i.e, 19.5% of overall water takes. These
takes represent some of the most complex flows
in the system and, combined with stormwater
systems, form a part of thehreewaters

network managed by the Territorial Authorities
This water is conveyed to households,
sportsgrounds and parks, and industry where it
is used and, net of system losses, it is
predominantly returned via wastewater
infrastructure for treatment and return to the
environment.

dza S OF (832

g KAOK



The next highest use is manufacturing and
processing (industry) at 1BMm3 or 13.5% of
total abstraction. Of this, B% is sourced from
groundwater. Of the total amount taken,
approximately7.4 Mm?3 (39%) does not return
to the environment, with the balance coming
back via municipal wastewater system8%&)
andthe balance bimgdischarged to land,
freshwater and the s

For completeness, not included in tlapalysis

of total abstraction is the estimated water use

for hydroelectricity generation at the

Waikaremoana Power Scheme operated by

Genesis Enerdt y R ¢ NHziHSk Vialys S N &
Scheme.

In addition to the detail provided in the
EnviroStrat Reporiye have provided brief
summaries by District inppendixD.
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- Demand Scenarios




What freshwater demand
looks like irthe future?

¢2 KSfLI dzy RSNER G YR
future freshwater use/demand, ME Research
was commissioned to develop projections of
future water demands for the region, based on
forecasts of future population gwth and
economic growtk?° The Water Accounts in the
previous section have been creferenced as
the base year for these projections out to the
year 2060.

Because the 2019/20 account figures represent
what is essentially a randomly selected year, the
primary value of the analysis is to identify future
trends for water use basedh a range of

demand and supply scenarios. The 2019/20 year
NBLINSaSYyiSR I @SNEB RNE
the analysis helpfully uses a year of higater

use.

Developing thes projections involved

significant assumption and uncertainty €.g.
predicting future population and economic
growth, speed of technology change, future
water use efficiency, climate change impacts
etc. A range of different projections and
scenarios haveden developed to help us
consider and prepare for the likely challenges
ahead, so that we can address these issues and
changes strategically and purposefully.

The projections and scenarios developed are
intended to help with:

1 Understanding the immediatena known
issues;

9 Discussing and debating emerging issues;
and

1 Developing regional and collective
responses to these key issues.
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Howthe projections were
developed

| I ¢ 1 STQasets df grageations)@eiieSigvéldpeédtfor

future water demand:

il

&S

Unconstrained:Where theprimary
jdzSadGAz2y gl a aK2g
demand for water to change over time,
assuming that there are no restraints on
the ability to meet those demands, and
hence no decisions need to be made about
Fftf20FGAYy3 61 GSNI (2
water demarnd projections generated are
NEFSNNBER (2 I a&
in the sense that no constraints are placed
on industry growth through water supply
limitations. By comparing the

Oty 65

2yt 8

-uNdorstyaindd ldeinbnd Prdjectiohs Bwith ¥ R

knowledge of water supply avalidity, we

Oy | LILINBOAIGS G4KS aal s

I @ At | ookthepdtentiald I LIQ

opportunity cost of competing policy

preferences

Constrained:Where the primary question

Ad aKz2g Oly S SELISOG (KS

for water to change over time, should
agriculture be constrained to current water
dza S ¢ K Ly, WekeBcorstiaiyitddred
evident within the region and policies to
maintain river flowsand prioritise human
health and needs have significant
implications, particularly for the extractive
agriculture and industry sectors. It is
possible that constraints placed on
agriculture water use in particular will have
flow on effects to the water demaded by
other sectors, given that agriculture is
highly connectedvithin the regional
economy.

Wdzy O2y ai NI Ay
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Projectionsnotes:

The IPCC defines a Representative
Concentration Pathway (RCP) as a greenhouse
gas concentration (not emissions) trajectory
adopted by the IPCC. Four pathways were used
for climate modelling and research for the IPCC
fifth Assessment Report (AR5) in 2014,

TheM.E Research, which investigated the
climate change scenarios for the RWA, ddgs
this study, given the need to keep the number
of combined scenarios tractable, only two of the
four RCP scenarios are considecgtie
moderatelow emission pathway gén by
RCP4.5, and the high emission scenario of
RCP8.5.

Whichever pathway we are oi).E Research
notesa I £ £ F2dzNJ aOSy I N& 2 a
differently during the first half of this century
and that the forecasts developed in this study
donotSEGSYR LI &0 Hncndé

The projections utilised three principal domains
of uncertainty:

9 Global/national economic futures: Five

considered. The lowest rate of change
scenario (TechnolggScenario 1) assumes
there is zero improvement in water use
intensity for industries and households
over the next 46years in terms of the
quantity of water required per $ of
economic goods produced (or per person
in the case of households). The middle
senario (Technology Scenario 2) assumes
rates of improvement in water use
intensity of between 0.6 and 1.0% per
annum, and the high scenario (Technology

Scenario 3) assumes rates of 1.2 and 2.1%
per annum. The selection of these
scenarios to test within t& modelling has
been guided by a review of national and
interr]atiopal Iiterature(s,ee Figure 22)

7 Liméite Chahge: Two Altéraati

ge: Two alternative

Representative Concentration Pathways
(RCPs) developed by the International
Panel on Climate Change (IPCC) were
considered: REA.5 (a reduction scenario in
which a significant GHG mitigation) and
RCP8.5 (very high GHG emissions without

R

FEGSNYF GADS WwSTSNByY OS PEiional qiipris to CoRsirainNeRIgsions)-

were considered.

1 Water intensity:A key question to address
in developing the water use projections is
to determine how water intensity may
change over timeThree scenarios of
changes in wateuse intensity were

Annual Decrease in Water Use, Assuming Constant
Production (industries)/ Consumption {households}

Technology Technolegy Technology

Industry Scenario 1 Scenario 2 Scenario 3
Horticulture and fruit growing 0.0% 1.0% 1.9%
Sheep, beef cattle and grain farming 0.0% 0.8% 1.7%
Dairy cattle farming 0.0% 1.0% 2.1%
Poultry, deer and other livestock farming 0.0% 0.8% 1.7%
Other industries 0.0% 0.6% 1.2%
Househaolds 0.0% 0.6% 1.2%

Figurel9 Assumed Changes in Water Use Intgnsit
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Unconstrained projections for agricultural use
did not directly involve assumptions about an
increase in the area under irrigation. As a first
estimate, the quantity of future water
demanded by agriculture, whether for irrigation
or other purposes, was simply assumed to scale
in proportion to the change in agricultural
output. However, any improvements water

use intensity were then used to adjust this
estimate. In addition to the effect of increasing
agricultural production, additional water
necessary to maintain production under climate
change was added to the demand estimates.
The researchers empleg a calculation that
factored changes in plant requirements and
then estimated corresponding increase in
irrigation requirements to maintain production.

Growing gap between the future supply and
demand of freshwater
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INCREASING DEMAND

Exploring Scenarios

Drawing from the report, we focus on a set of
scenarios to illustrate what future water use
might look like and, most importantly, what
early indications of a gap between supply and
demand migpt be. In this section, we explore
three similar scenario sets.

crvencans SCEMARIO TIWQ

-~

CURRENTUSE |

tevraa
Seacesa,

REDUCING SUPPLY DUE TO CLIMATE CHANGE

Figure20 Growing gap between supply and demand
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No water efficiency improvements

As water takes largely capped, this line represents
opportunity cost/demand pressure from current
users, not actual use.

1% efficiency improvement per year
Even if we make significant improvements, we
will still need to find additional supply.

Current use/cap on takes
This level is subject to future allocation
frameworks e.g. NPSFM2020, NBEA

It's unclear how much additional water
will need to remain in the environment as
temperatures increase.

-
White arrow equals

potential supply gap
v



Scenario One

In this example we have selected the following
scenario:

1 Climate Change Future RCP%.5

1 Technology Scenario 1

1 Baseline Economic Reference Future (with
low/high ranges of other futures in the
Unconstrained Scenario)

By selecting Technology Scenario 1, (see table
below) excludesany annual assumed
improvements in water use by all water user
groups that offsets the absolute growth in
demand.

Unconstrained results

Under this scenario, by 2040 the region could
need to require between 42.8{Im3 and 83.52
Mm3 more water than the2019/20 year.

By 2060, the requirements could be between
60.42Mm? and 207.85Vim3.

Constrained Results

The Authors note that although we migh
intuitively expect constraints on growth in the
agriculture sector, caused by limited water
supply, to lead to losses in water demand

elsewhere in the economy due to the strong
connection between agriculture and the rest of
the economy, this does not appr to be a
strong outcome of the modelling. While the
constrained specification will have lower
economic activity and economic growth overall
compared to the unconstrained specification,
there are still resources available within the
economy to allocatedwards economic
production i.e. labour, existing capital, and
funds for investment in new capital.

Given the constraints placed on agriculture, it
becomes a much less desirable sector for
allocation of these resources under the
constrained specificationompared to the
unconstrained specification, and so more of
these resources end up allocated to other
economic activities. This causes slight increases
in production and hence water demands for
some industries. Thus, it is prudent to presume
that any limittions placed on the agriculture
sector will not alone be sufficient to curb water
demands in noragriculture industries (in the
absence of strong improvements in water use
intensity). Under mielange outcomes this is
reflected in a 16.98 Mm3 and 32.76n\

greater demand, across the whole economy, by
2040 and 2060 respectively.

Using Baseline Reference Future, RCP 4.5 and Technology Scenario 1. (Mm?)

Mid-Point Reference Range Totals
Agriculture  Municipal Other Total Low High Low Med High

2019-20 Base 88.47 26.95 23.03 138.45 138.45

2035-40

Unconstrained 132.43 34.26 33.23 199.92 -18.63 22.05 181.29 199.92 221.97
Constrained 88.47 33.91 33.05 155.43 155.43

2059-60

Unconstrained 170.14 40.00 43.47 253.61 -54.74 92.69 198.87 253.61 346.30
Constrained 88.58 39.40 43.23 171.21 171.21

Indicative Additional Regional Water Demand in RCP 4.5 and Technology Scenario 1
with upper/lower range for Reference Economic Futures (Unconstrained Scenario only)

Low Mid High
2039-40 Mm?3 % Mm?3 % Mm?3 %
Unconstrained 42.84 31% 61.47 44% 83.52 60%
Constrained 16.98
2059-60
Unconstrained 60.42 44% 115.16 83% 207.85 150%
Constrained 32.76
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Scenario Two
In this example we have selected the following

scenario:

1 Climate Change Future RCP 4.5

1 Technology Scenario 2
1 Baseline Economic Reference Future
(with low/high rangef other futures

in the Unconstrained Scenario)

By selecting Technology Scenari¢s2e table
below),includesannual assumed improvements
in water use by all water user groups that
offsets the absolute growth in demand. For
example, horticulture and fiitigrowing is
assumed to have a 1% annual decrease in water

use, assuming constant production, or a 32%

reduction in water use through technology and

innovation by 2060. Industry and households

are assumed to each achieve a 21% reduction in
the intensity d water use.

Unconstrained results

These figures indicate that by 2040, the region
could require between 1Mm3 and 43.Mm?3
more water than the 19/20 year with a mid
point of 25.9Mm3. By 2060, the requirements
could be between3 Mm3 and 95.8Vim?3 with a
mid-point of 45.7Mm3. The contrast with
Scenario 1 outcomes highlighting the impact of
the higher annual improvements in water
intensity on the absolute growth in demand.

Constrained Results

We see similar results to Scenario One, but with
the benefitof improved water use intensity the
projections are for lower upward pressure in
demand of 9.6 Mm3 and 15/8m3 by 2040 and
2060 respectively.

Water Demand Projections Scenario 2
Using Baseline Reference Future, RCP 4.5 and Technology Scenario 2. (Mm?)

Mid-Point Reference Range Totals
Agriculture  Municipal Other Total Low High Low Med High

2019-20 Base 88.47 26.95 23.03 138.45 138.45

20359-40

Unconstrained 104.52 30.37 29.48 164.35 -15.89 17.85 148.46 164.35 182.20
Constrained 88.47 30.19 29.40 148.06 148.06

2059-60

Unconstrained 106.09 31.44 34.17 171.70 -36.88 62.64 134.82 171.70 234.34
Constrained 88.47 31.18 34.11 153.76 153.76

Indicative Additional Regional Water Demand in RCP 4.5 and Technelogy Scenario 2
with upper/lower range for Reference Economic Futures (Unconstrained Scenario only)

Low Mid High
2039-40 Mm? % Mm? % Mm? %
Unconstrained 10.01 7% 25.9 19% 43.75 32%
Constrained 9.61
2059-60
Unconstrained -3.63 -3% 33.25 24% 95.89 69%
Constrained 15.31
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Scenario Three

In this example we have selected the following
scenario:

1 Climate Change Future RCP 4.5

1 Technology Scenario 3

1 Baseline Economic Reference Future (with
low/high ranges of otherutures in the
Unconstrained Scenario)

By selecting Technology Scenaitsee table
below),includesannual assumed improvements
in water use by all water user groups that
offsets the absolute growth in demand. For
example, horticulture and fruit growinig
assumed to have a 1.9% annual decrease in
water use, assuming constant production, or a
549% reduction in water use through technology
and innovation by 2060. Industry and

households are assumed to each achieve a 38%

reduction in the intensity of waterse.

Water Demand Projections Scenario 3

Unconstrained results

Given the very high rates of improvement in the
intensity of water use, under this scenario by
the 2040 year the region could need to require
between 16.2Vim3 lesswater and 11.4vim3
morewater than the2019/20 year. By 2060, th
requirements could be between negative 47.7
Mm3 and 21.868Mm3 morewater.

Constrained Results

We see similar results to Scenario One amb
but based on the assumptions for improved
water use intensity, the projections under this
scenario are for a reduction in demand of 3.1
Mm?3 by 2040 and a 20.9 Mm3 reduction in
overall demand by 2060.

Using Baseline Reference Future, RCP 4.5 and Technology Scenario 3. (Mm?)

Mid-Point Reference Range Totals
Agriculture  Municipal Other Total Low High Low Med High

2019-20 Base 88.47 26.95 23.03 138.45 138.45

2039-40

Unconstrained 82.33 26.91 26.10 135.34 -13.09 14.56 122.25 135.34 149.90
Constrained 82.33 26.91 26.10 135.34 135.34

2059-60

Unconstrained 65.97 24.68 26.82 117.47 -26.81 42.84 91 117.47 160.31
Constrained 65.97 24.68 26.82 117.47 117.47

Indicative Additional Regional Water Demand in RCP 4.5 and Technology Scenario 3

with upper/lower range for Reference Economic Futures (Unconstrained Scenario only)

Low Mid High
2039-40 Mm? % Mm? % Mm? %
Unconstrained -16.2 -12% -3.11 -2% 11.45 8%
Constrained -3.11
2059-60
Unconstrained -47.79 -35% -20.98 -15% 21.86 16%
Constrained -20.98
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Rate of improvements in water use intensity system, the ability to implement improvements
are criticalto outcomes in water use technologies, and the way water is

This analysis shows the significant impact that allocated among uses.

the adoption of measures that drive water use Generally, the level of uncertainty also gothe
conservation measures and more efficient use further out in time we attempt to look. Given

of water through improved practices and that such uncertainties are unresolvable, the
technology can have. However, the authors of approach taken to water planning should not be
this analysis prodie a note of caution in relation optimised towards the best guess of the future,
to the model outputs.They acknowledge that but rather robust to the alternative futures that
the key assumptions are sourced from may prevail.

international literature and the applicability to

i oA s e oA NP There js also_a need to constantly, rPoRitor,
UKS | Fgl1SQa . I @& SVQANEVY% udIS\a ?u SN¥1- RV

refldct'and reevaltiate as more information
They observe that: .

becomes available. For these reasons water use
G¢KAAa &0dzRe cénstantanrfual 2 | LIla@€cauStRand projections should be produced
rates of change in water use intensity when regularly as part of the ongoing process of
projecting forward future water demands. resource management within thedeA 2 y ® ¢
Although this is a reasonably typical approach to
the inclusion of technological change within
future forecasts, one should note that when the
timeframe & reasonably long, such as the 40
years of this study, small differences in the
annual rate chosen will accumulate to very large
changes in water use overall. As there are likely

oGiven that such

to be diminishing returns to actions that reduce uncertainties are

water use intensity, it magot be realistic to

assume that the same rate of decline can be unresolvable, the approach
achieved over the longer timeframes i.e., a .
diminishing rate of change may be more taken to water plannmg

P LILINE LINR | G S o¢ should nat be optimised
Summary of demand projections towards the best guess of
The following concluding comments are made: the future, but rather

CARERARSEE RN : RS- TRNENEREE: 0hust to the alternative

is clearly an example of decision making under
significant and unresolvable uncertainty. The
range of scenarios considered in this application
illustrate that future water demands will vary
significantly depending on the economintext
and economic growth pathway followed by the
regional/national/international economic

7
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The RWA has not been commissioned to references to past investigations on this matter.

specifically investigate or assess the potential In 2009 and 2011, Regional Council
for water storage to bring new areas of land commissioned two separate feasibility studies to
under irrigation. Rather, the focus has been to be undertaken on irrigation potential in the
consider what the future water supply and wdzl GFyAgKI tflFAyak/ SYyaNIt || g
demand balance is projected to be, using the and theHeretaunga Plains aréaThe land
19/20 year as a reference point, without included in the calculations is the most suitable
introducing new industry. areas of land for irrigation i.e., relatively flat
rolling land, and other more rolling country was

Furthermore, this report potentially highlights
the need to prioritise any additional water
secured via water storage towarisreasing The potential area of irrigable land, and the
theresilience2 ¥ G KS NBIA 2y Qa T Nbtal Watelreg@rbidhents for the two areas are
NBE&2dNDOS | KSFR 2F Ay ONE IsholryidtheiakiSbeldd I A 2 y Q&
relianceon that same resource.

discounted.

o Potential new irrigable Average irrigation Total water required
land (ha) demand (m*/ha/pa.) {(Mm?)
Ruataniwha Plains 22,500 3.5 20
Heretaunga Plains 3,500 35 12
TOTAL 25,500 - 92

Figure21 Estimated additional irrigation land and water requirement
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