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Executive Summary

Groundwater is an enormously valuable resource ew Mealand, particularly in regions such as
Hawke’s Bay where it is used for domestic suppliedustry, horticulture and agriculture. Nation-
wide, groundwater is also associated with signifia@creational, tourism and cultural values. The
quality and quantity of surface water are oftenselp linked to those of groundwater, with many
surface freshwater ecosystems dependent on repheaig from groundwater aquifers. These
groundwater dependent ecosystems, as well as teduvater ecosystems themselves, have intrinsic
value, sustaining high biological diversity and\pding important ecosystem functions, such as water
purification and flood control. Despite the widenga of values associated with groundwater, little i
known about the structure or function of these gstesns. Presently, resource managers are unlikely
to have the knowledge and tools required to progroundwater ecosystems effectively. This
knowledge gap is particularly critical in regionsch as Hawke’s Bay, where there is the potential fo
increasing pressure on groundwater from elevatedhange of contaminants (e.g., pesticides and
nutrients) and increased takes, due to intensificaif landuse.

Our goal, through research on groundwater ecosgstisrno raise the awareness of the intrinsic walue
of groundwater ecosystems and to seek a greatel tdvexplicit protection of these systems in
regional policies and plans. This report providesummary of current approaches to managing
groundwater resources in the Hawke’s Bay regiod, idantifies where groundwater ecosystems are
given implicit and/or explicit recognition and pection. In addition, we highlight limitations of
existing policy in protecting these systems fromieptial anthropogenic stressors (e.g., water
abstraction, contaminant disposal), and make recamdations for areas where groundwater
ecosystems can be given a higher profile in managepolicies and plans.

Internationally, there is a move towards greateogeition of the interconnectedness of surface and
groundwaters, and of the intrinsic values of grauaigr ecosystems, in management plans. Although
New Zealand’'s Resource Management Act rarely mestgroundwater, it is an enabling Act under
which Regional Councils set region-specific objeedi for the protection of natural and physical
resources in Resource Management Plans. A gromumgber of regional councils are including
explicit protection of groundwater in their planRecognition of the value of groundwater in Hawke’s
Bay compares favourably with that occurring in othegions of New Zealand, based on the number
of times that the word groundwater appears in tegiéhal Resource Management Plan. However,
present management of groundwater resources in éla\lay is heavily biased towards protection of
supplies for human use, with no mention of grourtdwas an ecosystem with intrinsic biodiversity
values. The absence of explicit protection forugidwater ecosystems is in contrast to significant
protection of biodiversity values in surface watabitats. More research is required to guide
management of groundwaters and we provide a nuoflspecific questions relating to groundwater
ecosystems that warrant priority investigation.

A review of groundwater management policies in Nimaland iv
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1. Introduction

Groundwater is an enormously valuable resource ew ealand. Most of New

Zealand’'s available freshwater resource is stoedraundwater and many of our
surface freshwater ecosystems are almost entigghgrtient on replenishment from
groundwater aquifers (Fenwick et al. 2004). Ovéfo50f our population uses
groundwater for their daily domestic supplies, @ederal major industries rely on
ready access to high quality groundwater (Fenwitlale 2004). Indeed, several
regional economies (e.g., Nelson, Hawke’s Bay)b&@ming increasingly dependent
upon groundwater to facilitate economic growth thyio horticulture and agriculture
(HBRC 2006). In addition, groundwater resources associated with significant

recreation, tourism and cultural values (e.g., Wad Caves, Waikoropupu Springs).

Despite the economic, social and cultural valueso@ated with groundwater we

know almost nothing about the structure and fumatig of groundwater ecosystems,
and our knowledge of groundwater biodiversity ldgs behind that of all other

freshwater ecosystems. As a result, we considgrrésource managers are unlikely
to have the knowledge and tools required to idgnéihd protect groundwater

biodiversity values and ecosystem processes efédgti This knowledge gap is

critical, because groundwater ecosystems are uhdgat from a number of direct and
indirect human impacts, including unsustainable soomption of groundwater

resources, intensification of land use and exchafgsontaminants (e.g., pesticides
and nutrients) between land and aquifers. Theadsis a risk that increasing demand
for water will result in consumption of groundwateseing prioritised over the less
tangible, but very important, ecosystem serviceat tigroundwaters provide

(Tomlinson & Boulton 2008). The increasing pressuiacing groundwater resources
from pollution and abstraction were recently highted in the Parliamentary

Commissioner for the Environment’s rep@towing for Good(PCE 2005, available

through www.pce.govt.nz).

The current state of scientific knowledge, generdteough previous PGS&T funding
of taxonomic and basic ecological work (e.@jodiversity of NZ Aquatic
Environments C01X0219), indicates a treasure-trove of biologidiversity in
groundwater ecosystems throughout New Zealand ¢Bicaok et al. 2003). We also
know from overseas literature that intact, funamgngroundwater ecosystems can
make significant contributions to maintaining amdhancing groundwater quality and
quantity, with significant flow-on benefits to gnodwater-dependent surface
ecosystems and the myriad users of groundwateunas® (Boulton 2000; Danielopol
et al. 2003; Tomlinson & Boulton 2008). In Ausiaalrealisation of the critical
importance of maintaining and protecting groundwaeosystems has led to the

A review of groundwater management in Hawke’s Bay 1
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development and implementation of state and federahagement policies for

groundwater ecosystems and the range of interdirdasystems they support (e.g.,
springs, lowland streams, wetlands) (Tomlinson &Bm 2008). Given that 80% of

our nation’s available freshwater resources araquifers (Fenwick et al. 2004), and
that these resources are coming under increasthgo@ogenic pressure, it is time for
New Zealand to give similar management prioritythe protection of groundwater

ecosystems and the goods and services that theigero

In July 2005, NIWA received funding from the Foutida for Research Science &
Technology (FRST) through the Natural Ecosystem#®io to carry out research on
groundwater ecosystems in New Zealand. The goalshisf project include an
overview of groundwater management policies andquares in place within key
management agencies, with particular attentiorméoeixtent to which the ecosystems
in porous and karstic groundwater are recognisedeaplicitly managed. This review
is intended to provide a baseline description @&f ldgwvel to which current regional
plans and other management documents explicitlowdcfor the protection of
groundwater ecosystems in the Hawke's Bay regionr @timate goal, through
research on groundwater ecosystems, is to ensategtbundwaters are managed
sustainably by achieving a shift in regional pagiand plans to explicitly protect
groundwater biodiversity and ecosystems, and thesystem services that
groundwaters provide.

This report provides a summary of current approgdoe managing groundwater
resources in the Hawke’s Bay region, identifies rehgroundwater ecosystems are
given implicit and/or explicit recognition and peation, highlights limitations of
existing policy in protecting these systems fronteptial anthropogenic stressors
(e.g., water abstraction, contaminant disposall, makes recommendations for areas
where groundwater ecosystems can be given a hggbéte in management policies
and plans.

A review of groundwater management in Hawke’s Bay 2
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2. Groundwater Dependent Ecosystems and their values

2.1

What is a Groundwater Dependent Ecosystem?

Groundwater Dependent Ecosystems (GDESs) are tlumsystems which need inputs
of groundwater to maintain their current structared functions (Hatton & Evans
1998; Murray et al. 2003). GDEs include terrestegetation communities, river base
flow systems, aquifer and cave ecosystems, wetlaantt$ springs (Hatton & Evans
1998). Changes in the timing, quantity, quality distribution of groundwater
influence these ecosystems to varying degrees @Muwet al. 2003). Hatton & Evans
(1998) recognised five classes of ecosystem depegpden the attributes (e.g., flux,
level, pressure, quality) of groundwater: entiralgpendent, highly dependent,
proportionally dependent, opportunistically depenidend not dependent. The degree
of dependency on groundwater for a particular estesy may also vary seasonally,
and so key issues for management are both thealefjdependency and the timing of
this dependency (Murray et al. 2003).

It is now widely accepted that ecosystems withittlmaents, including those within
and those dependent on groundwater, should besdrest interconnected units for
effective management (Baron et al. 2002; Danielogtoll. 2003). In Australia,
management of GDEs is a state and federal issué, smveral management
recommendations have been identified to protedettecosystems from a range of
anthropogenic threats. We believe that a GDE manage framework (Hatton &
Evans 1998) is directly applicable to and bendfidf@ New Zealand aquatic
ecosystems, although it will form only part of amggete management framework.
Recognition of springs as GDEs is essential tortheanagement and protection,
because groundwater abstraction and consumptiveagseell as land-use practices
impacting aquifer quality, are key threats to thegrity of spring habitats.

There are four key steps to developing GDE managestetegies:

1) Identify potential GDEs.

2) Determine the degree of ecosystem dependency omdynater.

3) Assess the water regime in which dependency ogerate

4) Determine the environmental water requirement.

A review of groundwater management in Hawke’s Bay 3
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With regard to the management of springs, Stepsl12aare implicit, whereas Steps 3
and 4 require assessments of the full range oftiegigroundwater uses and the
effects different uses have on ecosystem integAgy.is the case with freshwater
ecosystems throughout the world, determining ang{®i environmental water

requirements is a challenging task. The comptete bf flow from springs would be

devastating for these systems, whereas some GDEsbmable to maintain their

functioning at reduced levels of groundwater flppessure or quality. However, there
is little information about threshold values forese variables, below which
groundwater dependent ecosystems are likely teebeaded.

2.2 Groundwater resources and their values in Hawke’s By

The Hawke’s Bay region’s groundwater resourcesirareeasingly essential for safe
and dependable supply of water for domestic, imtdlsaind irrigation purposes
(HBRC 2006). There are approximately 9000 grouridmiaores on the Hawke’'s Bay
Regional Council database (Fenwick et al. 2004} #re quantity and quality of
groundwater are regularly monitored across the H&vBay region for State of the
Environment reporting (see http://www.hbrc.govt)nz/ The primary aim of this

monitoring is to ensure on-going supply of grounthwathat meets health and
aesthetic-based standards, as opposed to protbobidigersity values of groundwater
dependent ecosystems. The two main groundwatezragsh Hawke’s Bay are under
the Heretaunga and Ruataniwha Plains, but manyleamsystems are currently
utilised (Fig. 1).

A review of groundwater management in Hawke’s Bay 4
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The Heretaunga Plains aquifer system is a critieaburce for the Hawke's Bay
region, providing untreated domestic water supplyNapier and Hastings, as well as
supporting extensive horticulture, viticulture aindustry (HBRC 2006). Annually,
60 - 70 million cubic metres is abstracted from ii@n aquifer system (Brown et al.
1999; HBRC 2006). Major recharge sources are theriNgro River and rainfall entry
through highly permeable gravels on the plains.di®gi indicate that abstraction
volumes do not exceed recharge, although some rssaoctuation occurs in the
resource (Dravid & Brown 1997), with most abstraatoccurring during summer and
recharge in winter.

Generally, groundwater quality in the region isywgood, but intensive agriculture,
domestic waste, agrichemicals, landfills, undergbustorage tanks, accidental
spillages and industrial activities pose risks fiw future quality (HBRC 2006).
Unconfined aquifers, and the shallow confined asithat these flow into, are more
susceptible to contamination than deeper confinggifers. Minor groundwater
contamination from the Roys Hill landfill, septianks and diffuse nitrate pollution
from intense landuse activities has been identifrednconfined aquifers in the past.
Recommendations that urban development and thegetaf hazardous substances be
prohibited from the unconfined aquifer area, arat thprecautionary approach should
be taken with respect to future developments, oedwas early as 1974 (HBRC 2006).

The Ruataniwha Plains aquifer system comprisesladivaly shallow, unconfined
aquifer fed from the Tukituki and Waipawa Riversidaseveral deeper, confined
aquifers fed from the Ruahine Ranges. Groundwatlemvwe in the Ruataniwha Plains
aquifer is considerably less than that under theetdanga Plains, but more than 60%
of the water utilised in this productive agriculilbasin is groundwater (HBRC 1999)
with about 26 million cubic metres abstracted aflpurom this aquifer system
(HBRC 1999; Fenwick et al. 2004). Water qualitythis aquifer system is presently
high, but much of the Ruataniwha Plains consistshallow, unconfined aquifers
which are highly vulnerable to groundwater contaation (HBRC 1999). The major
threats to this aquifer system arise from inteogifon of agriculture and meat
processing industries (HBRC 2006). Specific soairgk potential contamination to
aquifers in this system include land disposal ofstes, septic tanks, irrigation,
pesticides, fertilisers and animal feed (HBRC 2006)

A review of groundwater management in Hawke’s Bay 6
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Threats & lessons from past failures

3.1

Growing international recognition of the need to potect Groundwater
Dependent Ecosystems

Internationally, most conservation efforts in adguatcosystems have focused on
surface waters, which is understandable given tk&ibility and accessibility.
Conversely, programmes to protect out of sight madcessible groundwaters have
been far less common (Boulton 2005). The limitedr@ness and poor understanding
of how groundwater ecosystems function has ceptainhtributed to the decline in
their condition in some continents, with numerowsumented examples of these
systems becoming severely degraded due to oveaetiin (e.g., Fensham & Fairfax,
2003; Weinthal et al. 2005; Reddy et al. 2009)nsahtrusion (e.g., Ergil 2000; Peck
& Hatton 2003; Milnes & Renard 2004; Khan et al02]) and contamination (e.g.,
Nickson et al. 1998; Al-Hogaraty et al. 2008; Sgeip et al. 2008; Levison &
Novakowski 2009). There are also likely to be mamdocumented cases of
groundwater degradation. Fortunately, there isesoravement towards more explicit
protection of groundwaters and GDEs, including urdpe and Australia, although
this is still hindered by the very limited awaremed groundwater biodiversity and
ecosystems services, as well as the small basenoil&dge about how these
ecosystems function.

In Europe, the Water Framework Directive 2000 (WFDgludes a holistic,
catchment-scale approach to the maintenance ofl‘gtatus’ of coastal, surface and
groundwaters (Krause et al. 2007). This includeth bchemical and ecological
measures, which are recognised as interdependectidns. This represents a move
away from defining water quality based on critidalesholds. These changes in the
definition of the status of waterbodies and in sitale of measurement have led to
significant changes in the requirements for momigpand assessment (Krause et al.
2007). The WFD also specifies the assessmentroéga to groundwater dependent
terrestrial ecosystems as a component of assegsingdwater status.

In Australia, there is federal and state legiskatiovering water resources allocation
and protection or conservation. Federal legislapomvides a high-level, overarching
policy framework that leaves state legislation tapiement the details. However,
implementation of the federal legislation, and etlem terminology used, appears to
vary from state to state.

Environmental Water Requirements (EWRs) have fidureAustralian government
water policy since 1994. However, despite the noentif groundwater health in

A review of groundwater management in Hawke’s Bay 7
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policy framework there has been an emphasis omsrigad wetlands and a lack of
attention to groundwater in subsequent guidelin@®emlinson and Boulton (2008)
provided a useful summary of the policy context foundwater legislation in
Australia. They concluded that recent water refonmaustralia provided a mandate
for environmental allocations in water plans, bbere was little guidance for
groundwater planners and managers. This was ptymariconsequence of the
substantial technical, conceptual and knowledge sgassociated with the
environmental requirements for groundwater ecosyste

Likewise, there is a focus on surface water in PAalist's Intergovernmental
Agreement on a National Water Initiative, althouglur of the ten objectives are
concerned most directly with environmental managené groundwater (Tomlinson
& Boulton 2008). The identification of EWRS is seaha key process in defining the
needs of GDEs. However, Australian research eféort GDEs has focussed on
assessing the dependence of terrestrial ecosysienggoundwater, rather than the
intrinsic values of groundwater ecosystems. Ingasibons of aquifer ecology in
Australia have been undertaken only very recenthd ehave been mostly
uncoordinated, short-term faunal surveys to ansmerediate resource use guestions
driven by requirements of environmental impact sssent legislation. Few such
surveys have involved the collection of water gyadata, were designed to assess the
environmental water requirements of the aquifer sgstem, or identified the
thresholds for acceptable change in key ecosysteanacteristics (Tomlinson &
Boulton 2008).

Australia’s overarching federal legislation provddeoor guidance to state legislation
for water planning. This is similar to New Zealantivo-stage situation, in which the
Resource Management Act 1991 (RMA) provides ovéiare legislation to water
allocation plans of regional councils. Whereas faldpolicies provide poorly defined
guidance in Australia, New Zealand’s RMA providessaund framework for
managing groundwater resources, although it failetognise fully the importance of
groundwater as a component of the aquatic envirabmi both countries,
recognition of the intrinsic value of groundwat@ogystems is very recent, and this
recognition is being reflected in an increasing hamof New Zealand regional
councils’ natural resources plans. The same lef/ekecognition has not yet been
achieved in Australia, but the publication of Tamsibn & Boulton’s (2008) report
identifies research that would provide informatimd tools to assist environmental
managers to make informed contributions to watesnmihg with respect to
groundwater ecosystems. The key issues in botmtges are to ensure that
groundwater issues are better understood and thahdwater dependent ecosystems
are recognised consistently nation-wide.

A review of groundwater management in Hawke’s Bay 8
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Current management and plan effectiveness in Newealand

4.1

41.1

4.1.2

Legislative framework

The Resource Management Act 1991

The Resource Management Act (RMA) is the most itgmirpiece of environmental
legislation in New Zealand (other legislation that potentially relevant to the
management and conservation of groundwater bicgltyeincludes the Fisheries Act
1996 and the Conservation Act 1987). The purposth®fRMA is to promote the
sustainable management of natural and physicaluress. In essence, the RMA
controls the use of natural and physical resouticesigh a prescribed, hierarchical
framework of policies, plans, rules and consentsgi®al councils must develop
Regional Policy Statements and Regional Plans andsRhat take account of this
national framework.

Groundwater ecosystems and the Resource ManagemeXidt

The term “groundwater” does not appear in the RMAhough the term “aquifer”

appears in two places (Fig. 2). Note that the dedims of “water” and “water body”

(see Appendix) include specific mention of watelobeground and water in aquifers.
It is also important to note that the RMA uses Bigheries Act 1996’s definition of
aquatic life, so that any species of plant or ahiifeathat must inhabit any waterbody
(fresh, brackish or marine) for part of its lifeirecluded. The definition, therefore,
includes all groundwater invertebrates. Bacteria &mngi, both free-living and

components of biofilms, are presumably includeglasts.

A simple search of the text of the RMA shows akstg pattern of relative

prominence of different aquatic ecosystems in the @&ig. 2). “Coastal marine”,

“river(s)” and “lake(s)” appear commonly throughdbe Act, whereas “wetland(s)”
and “aquifer(s)” occur only 3 and 2 times, respegyi. This pattern appears to
highlight a lack of consciousness of groundwaterd (avetland) habitats within the
New Zealand legislation.

A review of groundwater management in Hawke’s Bay 9
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Figure 2: Results of keyword search of Resource Managementl®@l (RMA) for different
aquatic ecosystem terms.

There are several instances in the RMA where thra taquifer” is excluded from
listings of the other habitats within the definitiof “water body”. In this way, the
RMA appears to imply that aquifers do not have égtending with coastal marine
areas, wetlands, rivers and lakes. For exampletjdBe6 requires that all persons
exercising functions and powers under the RMA, Isteglognise and provide for the
following matters of national importance: “a) Thegervation of the natural character
of the coastal environment (including the coastatine area), wetlands, and lakes and
rivers and their margins, and the protection ofrtfeom inappropriate subdivision,
use and development”. This omission of groundwadediberate or unintended,
implies that protection of the natural charactergodundwater is not a matter of
national importance, despite the reliance of adgrmpportion of New Zealanders on
groundwater for domestic, agricultural and indastnater supply.

Further, most activities (e.g., discharges of cmmtants, and water abstractions) that
affect public resources in coasts, air, water,revend lakes are restricted under the
Act. This means that resource consent must bermuatdiefore these types of activities
can be undertaken in these surface waterbodiesssitthere are rules in a plan stating
otherwise. By contrast, most land is a private ues® and land use activities are
generally not restricted under the RMA, unlessancad writes a specific rule. As land

A review of groundwater management in Hawke’s Bay 10
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use activities remain largely unregulated by the RMhere is potential for
contamination of underlying groundwater resources.

The concept of a precautionary approach is impiredhe RMA and requires an
informed but cautious approach to decisions inaghmsses where full information on
effects is not available at the time of the decisimaking process, particularly where
there is a high level of uncertainty and where sleos are effectively irreversible. A
precautionary approach is particularly relevantcéses where effects are of low
probability, but are of high potential impact. Sest32 of the RMA requires the
evaluation of a plan provision to consider thegisk acting or not acting if there are
uncertainties or inadequate information. This igectly relevant to groundwater
ecosystems, where usually little information is ik@de and impacts may be
irreversible.

4.1.3  Other legislation relevant to groundwater

The RMA is not the only legislation to exclude egplmention of groundwater. The
Fisheries Act 1996, which is the principal Act govag the management of New
Zealand’'s marine and freshwater fisheries, defiAgsiatic environment” as:

“(a) the natural and biological resources compgsiny aquatic ecosystem; and

(b) includes all aquatic life and the oceans, seasstal areas, inter-tidal areas,

estuaries, rivers, lakes, and other places wharatiadife exists.”

In this instance, groundwater is covered impliciilyder “other places where aquatic
life exists”, where “aquatic life” is defined asn\aspecies of plant or animal life that,
at any stage of its life history, must inhabit waté. However, the Fisheries Act

makes no reference to aquifer or groundwater atTdiis is unsatisfactory for aquatic
ecosystems that contain a significant proportionoof freshwaters and their own
significant biodiversity.

The Conservation Act 1987 was promulgated to prembe conservation of New
Zealand's natural and historic resources (DoC 2p08Ene Department of
Conservation’s (DoC) mission is to “...conserve Negaldnd’'s natural and historic
heritage for all to enjoy now and in the future’ev®n intended outcomes were
identified to achieve this mission from 2008-11¢ddhree natural heritage outcomes
are especially relevant to groundwater biodivensighagement (DoC 2008b):

A review of groundwater management in Hawke’s Bay 11
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* “The ecological integrity of managed sites is maiméd or restored:
...Restoring and maintaining ecological integritypublic conservation lands
and waters is a key means to address the ongopigtida of New Zealand’s
natural heritage”.

« “The security of threatened species unique to Nealahd, and most at risk
of extinction, is improved: .Species are preserved for their own sake, for
their role in indigenous ecosystems, and to helpamtain options for current
and future New Zealanders. This work delivers eagnpsocial, cultural and
environmental benefits”.

» ‘“Examples of the full range of New Zealand's ectsys are conserved:
...Conserving examples of the ranges of ecosystem&éy means to address
the ongoing depletion of New Zealand’'s naturaltage. This work is part of
the Department’s contribution to the New ZealanadBiersity Strategy.
Ecosystems are preserved for the value of thedifims they sustain and the
value of the systems as a whole, and to help maiofations for current and
future New Zealanders. Managing ecosystems wilb alsliver ecosystem
services (such as flood protection, and water anib quality protection),
which are of economic, environmental, social ankucal benefit to the New
Zealand public, and contribute to the Governmeeainigs as outlined above”.

Conservation and management of groundwater habita¢sr biodiversity and the
ecosystem services that they provide clearly féhiw DoC’s desired outcomes. New
Zealand's groundwater ecosystems and their biosityeare facing increasing threats
from the on-going de-watering of our shallow sod&d the perpetuation of
increasingly intensive land-use activities. Basedt® mandate and targeted outcomes,
therefore, groundwater biodiversity management kshiaceive high priority in DoC’s
future management of ecosystems, habitats andveicsitiy.

4.2 Management of groundwater by regional councils

Regional councils are given a number of functionden the RMA (Section 30). Key
functions which are relevant to groundwater include

a) the establishment, implementation and review ofecibjes, policies, and
methods to achieve integrated management of tharataand physical

resources of the region; and

A review of groundwater management in Hawke’s Bay 12
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b) the preparation of objectives and policies in fefato any actual or potential
effects of the use, development, or protectionaofdl which are of regional
significance; and

c) the control of the use of land for the purpose of:

R soil conservation; and

i.  the maintenance and enhancement of the qualityaiémin water

bodies and coastal water; and

iii.  the maintenance of the quantity of water in watadiés and coastal

water; and

iv.  the avoidance or mitigation of natural hazards; and

v. the prevention or mitigation of any adverse effaftthe storage, use,

disposal, or transportation of hazardous substaaoels

d) the control of the taking, use, damming, and dieersof water, and the

control of the quantity, level, and flow of waterdany water body including-

i.  the setting of any maximum or minimum levels omffoof water; and

ii.  the control of the range, or rate of change, oélewr flows of water;
and

iii.  the control of the taking or use of geothermal gyeand

e) the control of discharges of contaminants intopmto land, air, or water and

discharges of water into water.

Therefore, in relation to groundwater, regional rols are required to i) control the
use of land for the purpose of maintaining and aoimg water quality and quantity;
prevent or mitigate any adverse effects of the agfor use and disposal, or

A review of groundwater management in Hawke’s Bay 13
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transportation of hazardous substances; ii) corttrel taking, use, damming, and
diversion of water, and control the quantity, leaid flow of water; and iii) control
discharges of contaminants into or onto land, orewand discharges of water into
water.

Based on Sections 6 and 7 of the RMA, regional cilgirmust also recognise and
provide for a range of matters of relevance to gdwater ecosystems:

i.  the protection of outstanding natural features Emtiscapes from

inappropriate subdivision, use, and developmertd; an

ii. the protection of areas of significant indigenousgetation and

significant habitats of indigenous fauna; and
iii.  facilitate the relationship of Maori and their euwlt and traditions
with their ancestral lands, water, sites, waahutamd other taonga;

and

iv.  the efficient use and development of natural angsichl resources;

and

v. the maintenance and enhancement of amenity vanes;

vi.  intrinsic values of ecosystems; and
Vii. maintenance and enhancement of the quality ofrikigament; and
viii. any finite characteristics of natural and physieaburces.

The primary documents for resource management atrdigional level are the
Regional Policy Statement and the Regional Resddargagement Plan. The purpose
of the Regional Policy Statement is to provide arereiew of the resource
management issues of the region and to provideuatste for the integration of
resource management in the region and componetrictis The purpose of the
Regional Plan is to address the issues identifigtie Regional Policy Statement, and
to provide the detailed policies and guidelineg #ilww the regional council to carry
out its functions to achieve the purpose of the RMMregionally significant issue is
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one that requires a substantial, region-specifgsponse under the RMA. For
example, within the Hawke's Bay Regional Resourema@ement Plan, a regionally
significant issue is defined as one that satisiies or more of the following criteria: a
problem which is relevant throughout the regior; éixistence of a natural or physical
resource that is scarce, rare or unique, and/oerutidleat; presence of, or potential
for, significant conflicts in resource use; or firesence of, or potential for, significant
cumulative impacts arising from resource use.

421 Hawke’s Bay

The Hawke’s Bay Regional Resource Management R&MP), which incorporates
the Hawke’s Bay Regional Policy Statement, becaperaiive in August 2006. The
over-arching objective of the RRMP is “To achievge tintegrated sustainable
management of the natural and physical resourcéiseoHawke's Bay region, while
recognising the importance of resource use actiityHawke's Bay, and its
contribution to the development and prosperityhaf tegion” (HBRC 2006: 22). We
reviewed this plan within the context of this oltjee and the needs for protection and
management of groundwater as a living ecosystem.

Within the RRMP the words “groundwater(s)” and “dgr(s)” occur 265 and 136
times, respectively. This compares favourablyh® number of times that the words
“coastal” (115), “river(s)” (287), “lake(s)” (132and “wetland(s)” (29) appear, and is
a reflection of the recognised value of the grouaigwresource in the Hawke's Bay
region. The Regional Council has set a nhumberegf ¢dbjectives in the RRMP to
enable it to carry out its functions in relationgimundwater quality and quantity:

Specific Objectives contained in the Regional Boitatement include:

“OBJ 21 No degradation of existing water qualityaguifers in the Heretaunga Plains
and Ruataniwha Plains aquifer systems.”

“OBJ 22 The maintenance or enhancement of grouravweptality in unconfined or
semi-confined productive aquifers in order thasisuitable for human consumption
and irrigation without treatment, or after treatmirthis is necessary because of the
natural water quality.”

“OBJ 23 The avoidance of any significant adverdect$ of water takes on the long-
term quantity of groundwater in aquifers and orfaae water resources.”
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“OBJ 24 The avoidance or remedy of any significahierse effects of water takes on
the operation of existing lawful efficient groundemrtakes.”

Specific Objectives contained in the Regional Fhafude:

“OBJ 41 The maintenance of the water quantity afcHfr rivers in order that the
existing aquatic species and the natural charastersustained, while providing for
resource availability for a variety of purposeslinling groundwater recharge.”

“OBJ 42 No degradation of existing groundwater gyah aquifers in the Heretaunga
Plains and Ruataniwha Plains aquifer systems.”

“OBJ 43 The maintenance or enhancement of grouratweatality in unconfined or
semi-confined productive aquifers in order thasisuitable for human consumption
and irrigation without treatment, or after treattesere this is necessary because of
the natural water quality.”

“OBJ 44 The maintenance of a sustainable groundweseurce.”

Therefore, in relation to groundwater quality, RRMP emphasises maintaining high
quality water in the Heretaunga and RuataniwhanBlainconfined aquifers, and
provides a number of specific rules to regulatediseharge of contaminants over the
recharge areas of these aquifers. The activitigsare regulated includtie storage
of stock feed; the use of compost, biosolids, attterosoil conditioners; animal
effluent discharge; management of solid wastkemestic sewage disposal systems;
stormwater dischargesnd, discharges to land that may enter water.cHaiges to
land in areas other than the Heretaunga PlainsRarataniwha Plains unconfined
aquifers are permitted in the RRMP, subject to d@npe with relevant standards and
conditions. Other productive aquifers in the regame managed to provide water
suitable for human consumption and irrigation, wihality assessed relative to
existing drinking water (MoH 2005) and ANZECC (200@uidelines. The key
environmental indicators of groundwater quality dissnd monitored by the council
are concentrations of nitrate, pesticides and bields.

The RRMP also has rules which consider the effetctie taking of groundwater on
the quality of groundwater, including the potenf@l salt water intrusion. There are
also rules to minimise the leaching of nutrients gooundwater in sensitive
catchments, by ensuring that the combined hydrdodiding rates from agricultural
effluent disposal and freshwater pasture irrigationnot exceed the capacity of the
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soil. Further, the Regional Council requires thates are drilled, constructed and
maintained in a manner which avoids any contanonatf aquifers.

When assessing the risks to environmental and @tigalth through the effects of
contaminated sites on groundwater quality, theotalhg factors are taken into
account under the RRMP:

(i) the level of contamination in soil and water at ¢ite and the characteristics of
the contaminants, such as their mobility;

(i) any numerical standards provided by relevant natignidelines;

(i) in the absence of relevant national guidelines, enigal standards determined
in other internationally recognised guidelines;

(iv) the current or proposed land use and any restictim future land uses of the
site;

(v) the proximity of the site to sensitive ecosystemsd the sensitivity of those
ecosystems to the contaminants;

(vi) the possible exposure pathways;
(vii) the degree and nature of the discharges from t&easid
(viii) the geological nature and history of the site.

Further, the RRMP specifies that remediation and@mtainment of any existing
contaminated site will be required to ensure that final level of contamination is
appropriate for the current, proposed or any péechiise of that land.

The goals of the groundwater quantity objectivestaravoid any adverse effects “on
the long-term quantity of groundwater in aquifemsl @n surface water resources”, and
to avoid or remedy “any significant adverse effeaftsvater takes on the operation of
existing lawful efficient groundwater takes” (HBRZDO6: 55). The plan also notes
that the use of groundwater is likely to increasethe future, especially during
summer, with the result that summer and autumnfeaglevels are expected to

" However, particularly sensitive groundwater ecteys are more difficult to discover and
delineate than those ecosystems above ground.
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decrease, conflict between groundwater users ieategd to increase, possibly
resulting in a “..reduction in spring flows (i.e., less groundwateywd emerge as
springs) and consequential potential reduction atew quantities within wetlands,
rivers and lake” (HBRC 2006: 55).

The central theme of groundwater management withén RRMP is protection of
groundwater supplies (quality and quantity) for lamnuse. There is no mention of
groundwater as an ecosystem with intrinsic biodiwer values. Indeed, the
groundwater quantity objective specifically prosder the protection of GDEs (e.qg.,
springs, wetlands), but offers no explicit protentifor ecosystems in groundwater.
However, it is likely that careful management afgndwater levels to maintain spring
and stream flow is also likely to offer a levelpybtection to groundwater ecosystems.
At this stage, there is little scientific knowledgeailable to address the question of
how changes in groundwater level affect groundwetesystems.

The absence of explicit protection for groundwageosystems is in contrast to
significant protection offered to surface water iteib. For example, Objective 40
(surface water quality) of the RRMP is the “mair@ece of the water quality of
specific rivers in order that the existing specesl natural character are sustained,
while providing for resource availability for a vety of purposes, including
groundwater recharge” (HBRC 2006: 99). Objective s&kks “maintenance of the
water quantity of specific rivers in order that tbristing aquatic species and the
natural character are sustained, while providingrésource availability for a variety
of purposes, including groundwater recharge”, wimerteiral character is defined as “a
range of qualities and features, which have beeated and sustained by nature as
distinct from those which have been constructecpbgple. The degree or level of
natural character within an area depends to annexte which natural elements,
patterns and processes have occurred and the maiextent of modifications to the
natural environment” (HBRC 2006: 104). Aquatic gism protection is the central
focus of these two surface water objectives, wiiéckntirely appropriate given the
purpose of the RMA.

The RRMP has specific rules to manage the effeEtgroundwater takes from
aquifers on nearby surface water bodies. Any takihshallow groundwater within
400 m of a river, lake or wetland is treated a# fiere a direct take. Further, any
taking of shallow groundwater beyond 400 m may iegan assessment of effects in
the river, lake or wetland depending on the scatde take. If interaction is deemed
likely to occur, it may be treated as if it werdigect take.
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5. Recommendations for changes to Hawke's Bay RegiondResource
Management Plan

There are a few districts and regions in New Zealahere groundwater fauna and/or
ecosystems are explicitty mentioned in regionalngla Tasman District Council
recognises the valuable resources associated widnsive karst systems in the
district and mentions the aquatic invertebrate &admat is associated with these
systems (Tasman District Council 2008). The Tasmaéstrict Council’'s Regional
Management Plan (2008) stands out because it @kpliecognises groundwater
biota, as well as accepting the connectivity betwgundwater and surface waters
(TDC 2008). More recently, Environment Waikato ageised biological diversity
and ecosystems services performed by groundwatesystems in their consent
application assessment criteria. These additionthaoplans were a direct result of
NIWA's FRST-funded research on groundwater biodiitg and ecosystems since
1998.

The HBRC’s RRMP compares favourably with those tbfeo regions, based on the
number of times that the words groundwater or aquippear in the plan. However,
present management of groundwater resources witlinHawke's Bay RRMP is
heavily biased towards the physical resource, V\iitle attention paid to sustaining
their life supporting capacity. This is in contrasthe protection of intrinsic values of
surface waters. The present limited knowledgehef dtructure and functioning of
groundwater ecosystems is a major impediment tor teHective management
(Tomlinson & Boulton 2008). We still lack adequatdormation to assess the
potential effects of groundwater takes and contanti on groundwater ecosystems.
These should be developed as full research inwaggtigs. Further, regular
assessments of groundwater ecosystem conditionreareired so that adaptive
management can be guided by up-to-date information.

Hawke's Bay Regional Council could incorporate maeeplicit protection of
groundwater ecosystems and biodiversity in its 'plambjectives for managing
contaminated sites on land, where contaminantikalg to enter groundwater. There
is a dearth of information about the effects of taamnants in groundwater
ecosystems, and a precautionary approach is ativisdh contrast, we know that
land-based sewage effluent disposal can have m&ignif adverse effects on
groundwater ecosystems (Sinton 1984). As a rediudt, management of sewage
effluent disposal to land, or into land, shouldarporate the means to protect the life-
supporting capacity of groundwater ecosystems.
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Specific questions relating to groundwater ecosystethat warrant priority
investigation include:

» Does groundwater biota respond to fluctuationsgaugdwater level?

* Do septic tanks have adverse effects on groundvemiesystems and, if so,
what is the extent (zone of impact) associated wéptic tanks of differing
effectiveness?

* What key parameters should be measured to impraveuaderstanding of
groundwater-surface water linkages, and what ararthin aquifer processes
driving the quality and quantity of groundwater atiarges to dependent
ecosystems?

« What parameters define ecosystem health of groutedsyaand what limits of
acceptable change in these indicators may actiggets for management
actions?

< What are the priority areas for the protection estoration of specific
groundwater ecosystems?
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6. Conclusions

Presently, the focus of groundwater managemeniaivkd’'s Bay is on the protection
of groundwater supplies for human use, with no inerin the RRMP of groundwater
as an ecosystem with intrinsic biodiversity valueslthough there is increasing
recognition of the interconnectedness of surfacegrnundwaters and of the intrinsic
values of groundwater ecosystems internationdiig, recognition is slow in Hawke’s
Bay and other regions within New Zealand. The kaiknowledge of the structure
and functioning of these ecosystems is the maisoredor this lag and this, in turn,
hinders effective management to identify and ptotiee biodiversity and ecosystem
values of groundwaters. Overcoming this knowledg®p ds critical, because
groundwater ecosystems are subject to increasimg@nse pressures and threats.
Research is required to determine the impacts sftrattion, intensification of land
use and discharge of contaminants on the struetndefunctioning of groundwater
ecosystems. In turn, this will guide more effectmanagement in the future. In the
interim, a precautionary approach is advisableemjithat impacts on groundwaters
may be difficult to detect and potentially irrevieis.
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9. Appendix: Definition of terms

These definition are from the Resource Managemeett 991 unless indicated
otherwise.

Aquatic life (definition from Fisheries Act 1996):

(a) any species of plant or animal life that, at atage in its life history, must inhabit
water, whether living or deadnd

(b) Includes seabirds (whether or not in the aguatvironment).
Biological diversity: the variability among living organisms, and theolegical
complexes of which they are a part, including dditgr within species, between

species, and of ecosystems

Contaminant: includes any substance (including gases, odoroogounds, liquids,
solids, and microorganisms) or energy (excludinigajoor heat, that either by itself or
in combination with the same, similar, or otherstahces, energy, or heat -

(a) when discharged into water, changes or isylikelchange the physical, chemical,
or biological condition of wateior

(b) when discharged onto or into land or into afranges or is likely to change the
physical, chemical, or biological condition of ttad or air onto or into which it is
discharged

Effect:

(a) any positive or adverse effgahd

(b) any temporary or permanent effeamd

(c) any past, present, or future effeantd

(d) any cumulative effect which arises over timénocombination with other effects -

regardless of the scale, intensity, duration, @qgdiency of the effect, and also
includes-
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(e) any potential effect of high probabilitgnd

(f) any potential effect of low probability whickah a high potential impact.
Environment:

(a) ecosystems and their constituent parts, inctpgdeople and communitiesnd
(b) all natural and physical resourcasd

(c) amenity valugsand

(d) the social, economic, aesthetic, and cultucsiddions which affect the matters
stated in paragraphs (a) to (c) of this definittwrwhich are affected by those matters

Fresh water. all water except coastal water and geothermatmwvat

Intrinsic values, in relation to ecosystems, means: those aspéasasystems and
their constituent parts which have value in th@inaight, including -

(a) their biological and genetic diversignd

(b) the essential characteristics that determmese@osystem’s integrity, form,
functioning, and resilience.

Productive aquifers (definition from Hawke’s Bay Regional Resource Mgament
Plan 2006): an aquifer that has a sufficient quatiuantity and flow of water that it
can be used for water supply purposes.

Regional plan an operative plan (including a regional coastahpapproved by a
regional council or the Minister of Conservationdan Schedule ;1and includes all
operative changes to such a plan (whether arisorg & review or otherwise).

Regional policy statemernt an operative regional policy statement approvgdab
regional council under Schedulgdnd includes all operative changes to such aypolic
statement (whether arising from a review or othseyvi

A review of groundwater management in Hawke’s Bay 27



—NIWA_—

Taihoro Nukurangi

Water:

(a) means water in all its physical forms wheft@ring or not and whether over
or under the ground,

(b) includes fresh water, coastal water, and geotabwater;
(© does not include water in any form while iry quipe, tank, or cistern.

Water body: fresh water or geothermal water irvarrilake, stream, pond, wetland, or
aquifer, or any part thereof, that is not locatetthiw the coastal marine area

Wetland: permanently or intermittently wet areasallew water, and land water
margins that support a natural ecosystem of pkamtisanimals that are adapted to wet
conditions
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