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Abstract

Water quality impairment is becoming an increasing problem in Canterbury, and throughout New
Zealand. In North Canterburthe Hurunui River has been associated with elevated nutrient levels. Not
only are elevated nutrient levels a threat to the environmental and cultural values of the area, they also
threaten the economic and social aspirations of the community. The contynbas aspirations to
intensify land use in the catchment by increasing the area of irrigated land. To manage nutrient levels in
the catchment and to ensure the goals of the community are realised the Hurunui and Waiau Regional
Plan sets forth a requireméthat an audited selmanagement (ASM) approach be applied in the region,
which is identified in the Canterbury Water Management Strategy as a key tool for the management of

water quality.

This study investigates the application of an ASM approach ifltinenui River catchment and by the

use of semstructured interviews seeks to identify the ASM features and institutional arrangements key
stakeholders in the catchment are willing to support. The majority of the key features of an ASM
approach are suppted in the catchment including governance arrangements, farm environment plans,

audits, enforcement mechanisms and effective communication measures. There were areas of
RAOGSNHSYOS Ay GKS adl(1SK2ft RSNEQ 2 LAY Adses thk2gSOSN

enforcement programme, and the public reporting of audit results.

The institutional arrangements supported by the interview participants in the application of an ASM
approach are compared to the design features outlined by Elinor Ostrom (18B8)majority of the
AYAGAGdzGA2Yy FE NN y3ISYSyGa adzZllll2NISR o6& adl(1SK2¢
freedom of resource users to make their own dayday choices; the desire for monitoring; the

increasing severity of sanctions on thasa-complying resource users; the need for conftiesolution

mechanisms; and that management collectives should retain the freedom to frame their own rules. An

area which does not align with these design features was the hesitation of some organisation
representatives to allow land users to have direct input into the rules governing the application of an

ASM approach.



The research identifies obstacles to the effective application of ASM. Specifically the issues of scientific
uncertainty, the promotion 6 economic over environmental values, and the feeling of lack of
involvement felt by some stakeholders, are identified as significant obstacles. To overcome these issues
solutions are offered including further water quality monitoring, the promotion oftfer stakeholder
interaction and the continuation of discussions to find an equitable solution to nutrient allocation
concerns. Finally, the research presents several recommendations for the consideration of those
undertaking the implementation of an ASNd@oach in the Hurunui River catchment and elsewhere,
these include agreement upon the final boundaries for management groups, further investigation into
management group governance and data management systems, ensuring audits are undertaken by fully
trained and accredited auditors, ensuring that audit results are reported in a manner than generates

corrective action, and providing opportunities for land users to frame the rules for an ASM approach.



Chapter 1

Introduction

bS¢g »%SItlyRQa NDSBEAKNSH SNaFaiAdzt (2 GKS O02dzyiNEQa
and social welbeing. Freshwater provides foprimary production, tourism andrecreational
2L NI dzyAGASEE yR SySNHeé& 3ISYySNIGA2y® tplhasha Saas

provides deep cultural meaning to many New Zealan¢dinistry for the Environment, 2014)

Farming in New Zealand continues to intensify. One of the prime concerns with land use intensification
is the potential for water quality impairment(Jenkins, 2012)b S & %S | drfacy¢ W&et andd
groundwater systems are coming under increasing pressure from pollutants mobilised by intensive
farming (Marsh, 2012; McKergow, Tanner, Monaghan, & Anderson, 2007@ dairy industry in
particularhas expandedh recent yearsand the drive to increase production per hectare and per cow
continues to escalate. Fertiliser use has also increased at an alarmingvicfergow eal., 2007)In
Canterbury there has been a major increase in irrigated (dedkins, 2007Unless agricultural land use
practices are improved, further intensification is likely to be constrained by cumulative effects on water

guality (Jenkins, 2012)

In Canterburythe Canterbury Water Management Strategy (CWMS) was established to manage the
wS3A2Y Q& ouds,ivehidd hhidSBeen coming under increasing pressure and had reached
sustainability limitgCanterbury Water, 2010}t was the intention of theCWMS thata high level of
audited selfmanagement ASM)would be in operation in the Canterbury Region, to address water

impairment concerns.

This thesis focusses on the application of an ASM approach for the management of water quality in the

Hurunui River catchment. The Hurunui River catchment was chasethis case study due to the



requirement in the Hurunui and Waiau River Regional Plan that land as=is be subject to an ASM
approach for the management of water quality by 2017. The current researcher was interested in how
an ASM approach would lakeveloped, after hearing of successful examples of ASM implementation in
other areas (e.g. North Otago and South Canterbury). Interest was sparked further when the
NEaSINOKSNRAa adzlISNIA&2NBR adza33SaiSR UKl don@fh £ dzl o
a0l 1SK2ft RSNBAQ 2LIAYA2ya NBfFGAy3a G2 OKFy3dSa GKSe

Laa)

approach in the catchment.

¢tKAa GKSaAaa SELX 2NBa GKS adGl1SK2ft RSNEQ 2LIAYA2ZY A
features stakeholders amgilling to accept and support, with ASM features found in academic literature.

It further explores the institutional arrangements stakeholders supmorthe application of an ASM
approach and how these align with the design principles set forward byoE@strom(1990)in her

work Governing the Commons

In this chapter the case study area is introduced along with an outline of the values associated with the
Hurunui River, the current state of the water quality in the Hurunui River and its tributadescisssed,

and the structure of the thesis is outlined.

1.1  The Hurunui Catchment and water resource use

The Hurunui River catchment is locatedhe Hurunui Waiau Zone iNorth Canterbury (see Figure 1).

The Hurunui River is a braided river, with a hygrdlued hapua (coastal lagoon), which is important for
cultural values, ecosystem health, river birds and fish. The Hurunui River bed is an important location
for the breeding of threatened bladkonted tern, blackbilled gull, wrybill plover and bandedbtterel.

As a nationally renowned trout fishery, the river is noted for its recreational freshwater fisHiegriver
provides habitafor both indigenous and acclimatised fish speciHsenative speciesound inthe river
include the longfineel, lammS & | yR { (21 St far@dsopiovides habhat e riimoedoid S NJ
threatened plantswhich grow in the zone, including aquatic plant spedidsrunui Waiau Water

Management Zone Committee, 2011)

N
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Figure 1: Map showng the location of theHurunuiWaiau Zone in North Canterbufgource:
Environment Canterbury Regional Council, 2012. Retrieved 29 2(@tH, from

http://ecan.govt.nz/getinvolved/canterburywater/Pages/canterbuwater-zone

mag.asg,x_
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Maori are the indige@ dza LIS2LX S 2F bSg %SIflIyR® ¢KS (I 1Agn 06:
K I L -tribes)dzdraddle the Hurunui and Waiau river catchments. $hesi(i ¢ 2 haie than
responsibility, through kaitiakitanga, to protect the natural and physical resources in the area.
Kaitiakitanga relates to the Maori philosophy of resource management and guardiafbbip.¢ 2 K I LJh
FNB ¢S b3k Aw ityalnyKIENINR yWE |- ar&HuhhuAWaleu Water Management Zone
Committee, 2011)

The Hurunui River is noted for its important recreational and scenic values, for which visitors come from
all over the world. Examples include whitater kayaking, jet boating, scenic and landscape values,
picnicking, swimming, mountain biking, and trampi(igurunui Waiau Water Management Zone
Committee, 2011)

At present the Hurunui River catchment is dominated by sheepbaerfifarming types, there is however
significant potential for dairy expansion dependent on the supply of irrigation wBremwn et al., 2011)

Within the catchment theresi a significant amount of land that could be irrigated if reliable water could

be sourced and distributed. Increasing the amount of irrigated land is seen as a key economic driver for
the Hurunui Distric{Hurunui Waiau Water M@gement Zone Committee, 2011 2013 consent was
granted to provide the additional water that would be required for this irrigation through the Hurunui
Water Project. The resource consents granted provide the potential to irrigate close to 60,00fekecta
and has the potentilto increase the economic prosperity of the catchmantd provide for ovean
estimated3000 new jobgHurunui Water Project, 2013)

It is expected that with increased irrigation water, there will be a corresponding increase in land use
intensification, with major dairy coO’"NEA 2y ® b3InA ¢l Kdz t NPLISNIASAE KI @
change their land use practices in the Balmoral Forest to a mixture of dryland and irrigated dairy farming
(Environment Canterbury Regional Council, 20144)delling shows thadairy farming yields the

highest nitrogen and phosphorus losses per hectare of any land use in the Hurunui catchment. However,

dairy farming also has the lowest nitrogen loss per dollar of profit. This high return from dairy farming

translates into a sigificant contribution to the econom{Brown et al., 2011)



With this economic driver through the provision of major water storage, and the potential for large scale
dairy cawersion, there is likely to be a corresponding threat to the water quality in the Hurunui
Catchment. ie Zone Implementation Programme sees the need to ensure that economic development
is able to proceed at a beneficial speed to #m@nomy of the Hurunuistrict. he Committee, through

its Zonelmplementation Programme, aims to maintain and improve the water quality in the Hurunui
catchment and to deliver environmental, social, cultural as well as ecanoméomeqHurunui Waau

Water Management Zone Committee, 2011)

A two-fold approach is taken to address water quality concerns in the district, so that land use practices
resulting in nutrient losses to water align with best practice. Firstly,-statutory implementation
actions such as good management practices are promoted. Secondly, the Hurunui and Waiau River
Regional Plan provides the regulatory backstop by seltiadlimits for nitrogen and phosphorus in the
Hurunui Riverand toxicity limits onthe river and itstributaries (Environment Canterbury Regional
Council, 2013hb)

1.2  Water qualityin the Hurunui River catchment

Water quality results at the monitoring site above the confloemwvith the Mandamus River show that

the water quality in the headwaters of the Hurunui River to its confluence with the Mandamus River is
generally at levels protective of recreational and aesthetic values for nutriéntspliand turbidity
(Brown et al., 2011)

A further water quality monitoring site is located at the State Highway 1 Bridge. This lower site
experiences occasional breacheskofcoliguideline values, iridating that at times there is a risk to
contact recreation values. In this lower site dissolved nitrogen is up to 20 times higher than in the upper
river. The dissolvedeactive phosphoruslevels areabout two to three times higher at this site also
(Brown et al., 2011)and the guidelineoncentration of 0.003 g/rhis exceededAusseil, 2010)At this

site there has been increasing nitrate concentrations over the past 20 years, and a paitereasing
phosphorus concentrations until 2001, after which phosphorus concentrations have re(Biee et

al., 2011) These reductions in phosphorus levels can probhaelattributed to the work of the Pahau



Enhancement Group, which was initiated after periphyton blooms in the Hurunui River led to community
concerns regarding the levels of nutrients entering the river. In 2000 the Council identified the Pahau
River catchrant as being the main source of the nutrients and initiated the Pahau Enhancement Group.
The actions of this group resulted in the reduction of phosphorus in the Pahau River and the Hurunui

River(Environment Canterbury Regional Council, 2014b)

There are four main tributaries that emerge out of the rsmtchment foothills and enter the Hurunui
River after flowing across the Culverden Ba@ee Figure 2)Wate quality monitoring in these
tributaries indicates that dissolgeinorganic nitrogen concentrations are elevated in all four. Nitrate
concentrations breach the 95% level for aquatic species protection occasionally in the Waitohi River and
Dry Streamand frequently in the Pahau River and St Leonards Stream. Concentrations of dissolved
reactive phosphorus an. coli and turbidity valuesalsobreach guideline values in all four tributaries
(Brown et al., 2011)
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Figure 2: Location map othe Hurunui River catchment, showing thbutaries to the Hurunui
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River, along with other geographical featu@slapted from Environment Canterbury

Regional Council, 2015. Retrieved 2ril 2015 from http://ecan.govt.nz/get

involved/canterburywater/committees/hurunwivaiau/Publishinglmages/hurunui

map.pd)
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The water quality in the Hurunui River and iributaries is currently exceedirtbe phosphorus load

limit set in the Regional PlgiDavie, 2014)With the prospect of further land use intensification there

will be a resulting increase in nutrients entering the riyilcKergow et al., 2007)There is a need

therefore, for existing land users to reduce nutrient losses from their land rzs#ipes, and thus create

room for further intensification (the rom thus created is BSNNB R (2 | & WYK®Bis RN22YQ
thesis).An audited selmanagement approach has been identified as a key tool to aid in the reduction

of nutrient losses(Canterbury Water, 2010; Jenkins, 2013; Land and Water Forum, .20h6)

application of an ASM approadh therefore of particular relevance in the realisation of the economic
aspirations of the Hurunui District. It is also of vital importance to aid in the protection and maintenance

of the environmental values of the Hurunui River and its tributaries.

1.3 Thesis structure

Chapter 2 outlines literature relating to the collaborative management of natural resources. It firstly
considers the planning documents providing the regulatory background for water resource management
in the Hurunui River catchment. &lchapter thlen moves to discuss the source of nutrient pollutants,
their effect on the environment, and the setting on nutrient limits in the Hurunui River and its tributaries.
Literature relating to collaborative governance arrangements and auditedregibgement (ASM) are

then reviewed. The chapter continues by presenting the design principles identified by Elinor Ostrom
(1990) for the enduring management of common pool resources. Finally the chapter discesagsgéit

dealing with geographicalcale m water resource management.

Chapter 3 introduces the conceptual framework which guides this research and which has been
developed from a consideration of relevant literature. The conceptual framework is set out, the research
aim and objectives used to amine this framework are introduced and the methodology by which the
research was conducted is discussed, which relied primarily orsgtamstured interviews with relevant

stakeholders.

Chapter 4 presents the results of the research including a detanatysis of the interviews which were

conducted with stakeholders in the Hurunui River catchment. Within this chapter the results are



presented categorically based on one of two criteria: the geographiddl5 I Ay @gKAOK GKS L

farm; or the orgarsation of which they were a representative.

Chapter 5 discussebe results of the stakeholder interviewsnd compareshem to the relevant
literature to address the research objectives. The chapter offers suggestions as to how to overcome
some of the potatial limitations in the application of an ASM approach in the Hurunui River catchment,

and offers potential reasons as to why some of the opinions were expressed.

¢KS FAYIf OKFLIISNI NBIFaasSaasSa (KS &aidzReIQautlin€sh y RA Yy 3¢
limitations that have affected the quality of this research, and presents several recommendations for
the consideration of those undertaking the implementation of an ASM approach in the Hurunui River

catchment and elsewhere.



Chapte 2

Literature review

This chapter outlines literature relating thie collaborative management of natural resources. The
chapteris set out infive distinct but related sections. The chapter begins with a discussion of the
planning documentsvhich provde the regulatory backgrounébr water resource management in
Canterbury, and specifically in thurunuiRiver catchment. file chapterthen moves on tadiscuss the
source of nutrient pollutants, their effect on the environment, and the setting on nuttiemts in the
Hurunui River and its tributaries. This section also presamtiscussion of measures teduce nutrient
contamination includingmitigation strategiesIn the third sectionliterature is reviewed which relates
to collaborative governancer@ngements andhe audited seifmanagement(ASM)approach forthe
management of wateresourcesThe fourthsection presents thelesign principlegdentified by Elinor
Ostrom (1990)for the enduringmanagement of natural resourcefiese are outlined andliscussed.
Finallythe chapter discussd#ierature dealing wittthe problem ofgeographicascale in water resource

management.

2.1 Phlnning background

This section outlines the legislative background to water resource management in the Hurunui River

catchment, along with wider regional and national policy.



2.11 The Canterbury Water Management Strategy

The Canterbury Water Management Strategy (CWMS) key partnership between Environment
Canterbury(ECan)Canted dzNBE Q& RA & ( NRA Onahy @ alsizyhS@udés ey lendiRnmiertiat)
recreational and idustry stakeholders. The vision of the Stratd@anterbury Water, 2010) aTo &

enable present and fute generations to gain the greatest social, economic, recreational and cultural

benefits from our water resources withinanenyrod Sy G t £ @ adza dlpA6f.l 6f S TFTNI YSs

The CWMS was set up as a collaborative approach to manage a resource that had sestai@ability

limits, and in so doing draws on the work of Elinor Ostrom (198®jen the strategy was developed it

was regarded asessentipld  / | YOI SND dzNBE Qa & G SNJ NBa2dz2NDOSa KI R
Aquatic health of lowland streamBigh country lakes and groundwater were continuing to decline, and
there was a resulting loss of cultural and recreational opportunities, along with a less reliable availability

for agricultural us¢Canterbury Water, 2010)

The CWMS sets forward fundamental pifries to underpin the strategyhese are categoriseit first
order priorities and second order priorities. The first order priorities are environnerstomaryuse,
community supplies andtock water. The second order priorities are irrigation, renewable electricity

gereration, recreation and amenit{Canterbury Water, 2010)

One of the key themes of the CWMS is that while theredatemental environmental effects associated
with land use intensification, there are also highly valued econbemefits The challenge of the CWMS

is to promote economic growth while ensuring the environmental, cultural and social values are
protected and that freshwater resources are hobmpromised As such the CWMS developed targets

whichwere to be measureable and are in the following areas:

Drinking water
Irrigated land area

Energy security and efficiericy

1
1
1
1 Ecosystem health/biodiversity
1 Water useefficiency

1

Kaitiakitanga

10

0S



Regional and national economic growth
Natural character of braided rivers

Recreational and amenity opportunitieand

= = =4 =4

Environmental limits.

¢KS { OGN GS3I& LINPLRASR GKIFG LI FyyAy Jeidsuddichuibgl A S &
allocated to the most appropriate level while ensuring c@mee between the levelsThis approach
followed that of Gunderson and Holling (2002and identified four water management levels: the
regional, catchment, subatchment and property levglenkins, 2007Jollowing this nested approach
the Straegydividedthe Canterbuy region into tenwater management zones, and within each zone a
local level governance structure was set up under a Zone Water Management Committegorihe
Committees were established to act as facilitators and to contribute to plan and policy mak@ig
primary function was to develop zone implementation ppgramme (ZIP) for their zon@heCWMS
discusses th@eed forstatutory backing for zone and regional implementation programnaesl this
backing comes from the Land and Water PIEnis Plan opmated at two levels, the regicwide level
containing objectives, policies and rules that apply across the region; and theegiomal level,
comprised of ten subegional sectiongEnvironment Canterbury Regional Council, 2014ijch align
with the water management zones of the CWM8e HurunuiWWaiau Zone Committee released itsrigé

ImplementationProgramme in July 201{Environment Canterbury Regional Council, 2013a)

2.1.2 HurunuiWaiau Zone Implementation Programme

The HurunuWaiau Zone Implementain ProgrammeZIP)contained recommendations as to how to
addressthe targets of the CWMSIt was developed after collaborative work between the Zone
Committee, the Hurunui District Council, and Environment Canterblihese entitiesundertook
extensive casultation with, and received submissions frgnmnanga(Maori tribal assembly; local
communities, interested parties, industry groups, government and-gmvernment organisations,

scientists and advisory groufidurunui Waiau Water Management Zone Committee, 1301
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As discussed, while the ZIP presemntaiite of water management recommendations, it is not a statutory
plan under the Resoue Maragement Act (RMA) hE ZIP represented a significant period of work, and
the receipt and consideration of over 125 smissions ¢ the Draft ZIP, together witlsignificant
feedback and input from members of the public frometiags held throughout the zondBecause of
this extensive consultationhe Zone Committee did expect thai¢ Hurunui and Waiau River Regional
Planwould give effect to the recommendations of the ZHurunui Waiau Water Management Zone
Committee, 2011)

A significant finding of the ZIP was the recognition that the future social and economic prosperity of the

zone is largly based on the utilization of its water resources for agriculturaand horticultural
development; the expansion of irrigation wibntribute significantlyto this prosperity The Zone

I 2YYAGGSSQa @AaArzy A& whilg IméintaididgA Bu strihgyto énBancé, OK A S @ &
environmental outcomes, as well as preserving cultural and recreational vdloeghieve these goals

the ZIPfocussed orthe need to set approgate environmental flow regimes, aswell@si KS aSd G Ay 3
nutrient load limits in cathments and adoption of sustainable best practice auditedrealiagement
programmes led by community/usdrased land care groups and industry backed up by a regulatory

F NJ Y S gHirNiduidvaiau WatekManagement Zone Committee, 20IHxecutive Summayypam. 4.

The key water quality outcomes identified in the ZIP are for the Hurunui River to be safe for contact
recreation; achieve periphyton limits; not produce toxic cyanobacteria that render the river unsuitable

for recreation or animal drinking water; drior nutrients and microbial contamination to decrease over

time so that additional irrigation can occ{ilurunui Waiau Water Management Zone Committee, 2011)

The ZIP took a tributafgasedapproach to the management of nignts in the catchment, suggesting
that the farmers from Amberley, Hawarden, Culverden, Cheviot and Omihi should form management

groups in those areas.

12



2.1.3 Hurunui and Waiau River Regional Plan

Following the recommendations of the ZIP tReoposedHurunui and Waiau River Regional Plan
(PHWRRPWas developed The Plan was required to comply with the provisions of the Resource
Management Act as well as the Environment Canterbury (Temporary Commissioners and Improved
Water Management) Act 2010 (ECant)AEnvironment Canterbury Regional Council, 2013ag
PHWRRP attréed a total of 146 submissions and 16 further submissidihe Hearing Repotescribes

how experts were called upon to aid in the development of the PEarvironment Canterbury Regional

Council, 2013a)The Plan became operative in December 2013

The purpose of the Plan 82 LINRPY23GS GKS adzadl Ayd streaths and y I 3SY ¢
ANRdzy RglF GSNI Ay (GKS | dzNHzy/ dzA = (EnkitorimendzCahtgftiRiry REgiBnal NRA @ S N.
Council, 2013b, pg. 1Further the Plan states that it KS L}2t AO0OASa& I yR NHzZ Sa A
combination with, and are intended tocomplement, the non-statutory actions identified in the Waiau

Hurunui Zondmplementation Programme2011¢ (p. 1).

Under theRegional Plar{Environment Canterbury Regional Council, 2Ql8bgators need a consent
to take and to use water, but if the nutrient concentratiom&ach the load limits specified in thdan,
then those wishing to change land uggefined as a 10% or greater increase in nitrogen leaching or

phosphorus loss)eed a resource conselfRule 10.2p. 26).

Rule 10.1deals withland userssubmittingOverseer nutrient budget), that nitrate-nitrogen leached

will not exceed specifietimits (c), and(d) that any contanmiants leached are not to cause or contribute

to breaches of Resource Management Regulations or New Zealand Drinking Water Standards guideline
or maximum acceptable valu¢gnvironment Canterbury Regional Council, 2013b, p.Q&rseer is a
modelwhichwasrequired to be used in the Land and WaterrRland ha been approved by the Chief
Executive of Enonment Canterbury for the calction of nutrient lossegEnvironment Canterbury

Regional Council, 201%b
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CIzZNNBy (Gt & GKS wSidtha?thelphosphadutmtitcadtiinedin tiesRegional Plan is
breached(Davie, 2014; Eder, 2014)hereforeany change in land use now a norcomplying activity
under Rulell.1A(Environment Canterbury Regional Council, 2013126).

2.1.4 Land and \&ter Forum

The Land and Water Forum (LW¥#s a natiorwide initiative bringingogether a range of industry
groups, environmentaand recreational NGOs, iwi, scientists, and otbeyanisationswith a stake in
freshwater and land managemert. K S  C2 NHzY Q& ¢ 2 NJ 0 S 3 Ilthy¢ prodyttiorton n ¢ =
three reports.¢ KS C2 NHzY @& 42 ai2S RE0B$ 2 LI I mbrkwanBWwWard@hand 2 Y
all those with an interest in water, through a stakeholied collaborative procesqLand and Water
Forum, 2011, para. 4)

In its first report the LWFEealised the need for a National Policy Statement for freshwater management
andrecommendedhe setting of catchmenbasedwater quality limits To ensure outcoras were being

met, the report,recommendedhe use of adaptive management, good management practices (GMP)
and audited setmanagemen{ASM)(Land and Water Forur2010) While the LWF Report details that
ASM is to be supported strongly by the application of GMPs, the auditing component of an ASM
approach wouldverify that land users wer@n fact adhering to GMP requirement$he LWF Report
suggests that the bestokutions to water issues may invoha combination of voluntary measures
supported by regulatory measures. Gunningham (1998)his examination ofan industrial self
regulation schemewhich he found to be ineffective, concludes similarife identified thee
shortcomings of selNB 3 dzf  GA2yY GKS al aadzNl yOS LINBvbeth&ry ¢

by

NE f |
other industriess SNBE 06SAy3 SyGBANRYYSyiGlffte NBalLeegiengof ST

l.fl

other industries to police noperforming industriest Y R G KS & ONB Riich hefcdndivdled2 6 & G I C

is inherent in selfegulation. Gunninghan§1995) commentedthat no single policy instrument in

isolation is likely to deliver good results, rather tide2 LJG A Y I § NB3IdzA | G2NBE  &adGNI

multifaceli S B£94. He geson to discuss hovguch an optimal strategy could include a combination
of selfregulation combined with thirgbarty oversight mechanisms, such as independent environmental

audits and verification procedures.
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The adaptive managementpproach promoted in the LWF Report is an iterative process involving
discussions and cooperation between users and stakeholdecseate a basis for decisiemaking. It
involves a panel of experts and resource users working together to continually ewvahienprove the
management plan for the resource or the schertidas at its core a component of knowledge building
GKNRdzZAK WESFENYyAYy3d o6& R2AYIZIQ gKSNB (KS NBadz (a
found to be ineffectivdLand and Water Forum, 2010)

2.2 Nutrientmanagement

This section reviews literature dealing with nutrient lessindheir effect an the environment. Itletails
difficulties with the setting of regulatory nutrient limits and theiscusses management options along
with mitigation measures and nutrient trading, to reduce the impact of nutrient losses on the

environment.

2.2.1 Nutriert losses

Theexpansion of agricultural land is widely recognised as one of the most significant human alterations
to the environment. Intensification is accomplished through kygHding crop varieties, chemical
fertilizers and irrigation(Matson, Parton, Power, & Swift, 1997he ncreasing intensification of
agriculture and in particular increasirgpnversion tadairyfarming, has been associated with increasing
nutrient concentations in streams and rivers throughabte world and ifNew ZealandgGoulding, 2000;
Marsh, 2012; Quinn, Wilcock, Monaghan, McDowell, & Journeaux, 2B@Sjated nutrient levels in
streams are due to a combinatiomf factors caused by agricultural practicgimcreased runoff, eroded
sediment, and subsurface leaching carrying excess nutrients from fertilisers, nitrogen fixed by legumes
and stock excreta on pastures. Elevated levels may also be due to directfirgqpattertiliser drift and

from stock excreta where animals have free access to waterfRarkyn & Wilcock, 2004hosphorus

(P) may be transported in soluble and particulate forms, where particulate P can inchaderBed by

soil particles and organic matté¥icKergow et al., 2007)hus eosion, fertilisers and animal wastes are

important diffuse sources of phosphor(RBarkyn & Wilcock, 2004)litrogen (N) can also be transported
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in several different formsincluding dissolved organic N, inorganic N and partictdassociated N
(McKergow et al., 2007)The main routes for N transfer from land to streams are generally through
animal wastesparticularly urinewhichprovidesconcentrated iputs of nitrogen exceeding the nitrogen
requirements of thepasture(Parkyn & Wilcock, 2004direct inputs of animal excretaurface runof,

and soil eosion(McKergow et al., 2007Brown et al. (2011jnodelled nutrient losses from fiierent
farming systems in the Hurunui River catchment, their results showed that dairying farming yields the

highest N and P losses per hectare of any farming type.

While n the paddock, nutrients and sediment are perceived as a resouoreqiing plantproductivity,

the cumulative effectslownstream in receiving watersanmean theybecome pollutant{McKergow

et al., 2007) The cumulativeeffects of poor water quality in streasnare most den expressed in
downstream lakes and estuari@Barkyn & Wilcock, Z). Tidalreaches of rivers, such aser mouths

and lagoons (hapyaanbecome sediment deposition zones, the hydrology changes dramatically and
consequentiallywater quality and ecological conditisrcan changeWhile tidal reaches are not free
flowing, they should be protected by the main flowing reaches if objectives for the mainsfetivers

have been set appropriatefjHayward, Meredith, & Stevenson, 2009)

2.2.2 Periphyton growth

Periphyton ae the slime and algae found on the bed of streams and rivers. They are essential for
ecosystem functioning, due to their ability to capture energy from sunlight, they absorb carbon dioxide
and other nutrients such as phosphorus and nitrogen from the suaog water, and then synthesise
organic carbon; a portion of this is secreted and is used by other organisms such as bacteria, fungi and
protozoa, to live. These communities in turn are grazed upon by invertebrates such as mayflies, snails,
and midgesetc. that live on the stream bed. Periphyton communities also play an important role in
improving water quality in streams due to their high capacity for removing nitrogen and phosphorus

(Biggs, 2000)

Under certainconditions periphyton can proliferate and cause water management problems including

degrading aesthetics, contact recreational and biodiversity valBags, 2000; McDowell, Wilcock, &
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Hamilton, 2013)Excessive periphyton biomass is dependent on extended periods of stable or low flow,
on the absence of shade and low turbidi@nce these conditions are met, the rate of development and
peak biomass are controlled by concentrations of nitrogen (N) and phosphorus (P) in the water, which
are bioavailable. For freshwaters it is common to regard bioavailable N as dissolved inoitgagenn

(DIN) and bioavailable P is taken as being dissolved regattogphorugDRPYMcDowell et al., 2013)

2.2.3 Setting mtrient limits

There is growing realisation that the social, environmental, cultural and economic values our water
resources provide must be maintained. For example the National Policy StateoreRteshwater
Management requires regional councils to set enforceable water quality and quantity objectives and
limits. To set enforceable limits is seen as fundamental in achieving environmental outcomes and
creating incentives to use water resourcesi@éntly andin providing the confidence for investment

The setting of the limits is seen as a key purpose for the national policy statefimistry for the
Environment, 2014)TotalMaximum Daily Loads (TMDdre used in the Unitd States to designate the
amount of pollutants a water body can sustain and still safely meet water quality standidnan,

2007; Jarvie et al., 201L.3)MDLs are similar to the load lim{8uncan, 2014; Norton & Kelly, 20&a}

for the Hurunui River-eldman (2007) discusses three main areas in which TMDLs have been criticised:

1. environmental groups charge that they are inadequately enforced, and incorporate puydalic in
poorly and are developed too hesitantly to be effective

2. economic interests regulated by TMDLs assert they impose high mitigation aondts

3. independent assessments by scientists conclude that many water bodies placed on impairment

lists have been impperly analysed.

The setting of nutrient load limits in the Hurunui Catchment was guided by the Land Use and Water
Quality Governance Group (LUW®@)is goup oversees the Land Use and Water Quality project, which

is a collaborative project between Envimoent Canterbury, Dairy NZ and other primary sector and non
governmental organisations. The LUWQ project works alongside the Canterbury Water Management
{GN} 8385 FyR FAYA (2 aO0ASYGATAOLEtS® laadSaa GKS
resouces(Environment Canterbury Regional Council, 2012eyeral reports were produced by LUWQ,

two of which are directly related to the nutrient setting process. The first dealt with water quality
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Carterbury regiong dThe preferred approach for managing the cumulative effects of land use on water
quality in the C¢f G S ND dzNIEnvidBraehtZ ghéerbury Regional Council, 201&18) secondeport
dealt specificdy with the Hurunui catchmengoNutrient Managementin Hurunui: A case study in

identifying ogions and opportunities (Brown et al., 2011)

The LUWQ project suggested that catchment load limits should be set for nitragehasphorus, with

farmers operating under an audited seffanagement regime in order to comply with the load limits.
TheaSGGAY3a 2F ydziNASYyd t2FR fAYAGA Aa 2FaGSy dzyOSN
science available, there can bdfidiulty in gaining agreement from those setting the regulatory policy

and those who work on the land from d&y-day (Memon, Duncan, & Spicer, 201&) exampleof this
isfoundini KS [ ! 2v 3INRdzLJQA NBLR2 NI 2y ydzi NKR@Brgvinetal,y 3SYS
2011) where theydiscussdalackoft Of S NJ YR dzy A @SNAELFf FF3INBSYSyil 2y
Ay GKS qp. d)ONonos ghd Kelly (2010)entified significahlevels of scientific uncertainiy

their estimates of the current nutrient load limits in the Hurunui River catchnm&mth examples ddick

of agreementand scientific uncertaintycan lead to hesitation in obtaining community bunyand

consequent diftulties inmanagingnutrient losses(Lees, Robertson, Garvan, Barnett, & Edger, 2012)
Questions have alsoelen raisel about the use of the model Overseer to aid in the setting of eutri

limits, for exampleits lack of precisioand variations between versiomsve been questione(Duncan,

2014; Federated Farmers, 201Buncan (2014) examined the catchment nutrient limit setting process

in Canterbury and concluded that although there was an assumption that governing by numbers (limit
setting) would remove ambiguity and provide clarity and certainty for local government and resource

users this was not the case and limits that have beenwete in fact proving to be unrealistic and

unworkable.

An example of lack of clarity surrounding the limit setting process in the Hurunui can be found in the
changebetween the ZIP and the Regional Pilathe setting of nutrient load limits on the mainstewf

the Hurunui RiverThe ZIP had recommended in Section 11 h2:goal for water quality in the Hurunui

River at the SHBridgewill be at or about the same or better standard as present, in terhmitiate

and phosphorus loadp. 39).However, the PW/RRP while maintaining the cumtdoad for phosphorus

due to phosphorus being thémiting nutrient for nuisance alggrowth in the Hurunui River, allowed

for an increase in the DIN load by 20%. The reason surrounding this increasdiwas I f f ifflosal ¥ 2 NJ I R
KSFRNRB2Y (2 0S ONBFGSR 6KAES I NBS &aO0FtS ANNRARIAI G
(Environment Camtrbury Regional Council, 2013a, pat84), as there was an envisaged 100,000ha of
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total irrigation to occur. However the Heari@pmmissioners revised this further to allow a 25% increase

in nitrogen load limits (Environment Canterbury Regional Council,&2@h8a.155).

2.2.4 Managing for limiting utrients

Norton andKelly (2010) discued that phosphorus may be the limitingutrient for algal growth in the

Culverden Basin based on DIN:DRP ratios. The nutrient limits set in the Regional Plan were also based

on this understanding allowing for an increase in dissolved inorganic nitrogen, but requiring that the
dissolved reactivhosphorus levels be maintained. The Regional Plan comments on its nutrient load
limits:d ¢ KAa NBXO23yAriasSa GKFG GKS f26SNJ | dzNHzydzh wA @S NJ
to manage periphyton growth (in terms of nutrients) by retaining gitasus concentrations at their
OdzNNBy it tS@Staz oKAES |2 ¢ Eyiioniedt CherburyRegidal & Ay O
Council, 2013b, [®).

The load limits set in the Regional Plan take a different approach compaieKt§& [ lpreferred
approach to managing the cumulative effects l@nd use on water qualityThe LUWQ group
(Environment Canterbury Regional Council, 20t@mment:: G wS & G NA QG Ay 3 2dzald 2y S vy
YAdZiNASYy G tAYAGFGA2Y Y& @FNEB ¢AGKAGYThR pomfisSadd y i NS
made by Norton andelly (2010) where they comment that it is likéhat the limiting nutrient status

will vary in space and time, therefore managemembsld focuson controlling both nutrients.

Adding to the concern of managjrior single nutrients a recent New Zealand study found that the sites
with the greatest cyanobacteri@bormidium)coverage had the highest total N:total P ratios (greater
than 20:1). These sites all had low levels of dissolved P and it appeared teasgrtdissolved inorganic

N concentrations were required in the water befarlormidiumwill bloom. It appeardhormidium
communities could obtain P from other sources, perhaps layers of fine sediment found under the
Phormidiummats(Quiblier et al., 2013)These findings were similar to a further study of the Hutt River,
where it was found that as nitrogen increased, so too did ber@hiocrmidiumcoveraggHeath, Wood,
Brasell, Young, & Ryan, 201%rvie etal. (2013) discussed similar findings where in some recorded

instances focussing on a single nutrient management strategy to limit nuisance algal growth has resulted
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in improvements, but in other cases there have been no demonstrated improvenard#) some of

the examples discusseduisance algal growth has actually increased

While the Plan does allow for increases in nitrogen, the Hearing Commissioners, after hearing evidence

from some witnesses who expresseahcern that cyanobacterigehormidiun) blooms in the rivers can

be stimulated by high nitrogen concentrations (Environment CanterbagioRal Council, 2013, para.

163), acknowledged that this may be a problem and thought it required further attenfibay
consequently inserted an additional policy (Policy 5.4A) into the Plan, to investigate the reasons for
cyanobacteria blooms, andifnecesstoy £ ft 2 ¢ GKS t Il yQa ydziNASyd 21 R

2.2.5 Good Management Practices

The Land and Water Faru(2012b)defines good management practices (GMBE&MP referdo the
evolving suite of toolsr practical measures that could be put in place at a land user, sector and industry
level to assist in achieving community agreed outcomes (in this case f6rMat |j dlp.fLO6YIGMPE

are practices that are agreed to be acceptable to reduce or minimise an adverse environmental effect
in a given situation. It is difficult to detail GMPs at a regional or even catchment level as they need to be
specific to eachparticular situation (Mulcock & Brown, 2013b)Management plans, such as
environmental nanagement plans, farm plans and development plans are useful tools to assist the

adoption of GMPYLand and Water Forum, 2012b)

Despite he need to take local situatiorigto accountthere are generic GMPs, which can be readily
adapted to local circumstances. For example an important managesteptto minimise nutrient loss
is to ensurefertiliser nutrients are applied according to neecdhdaat rates and times and in the most
suitable form to ensure thenaximumuptake from the plant{Brown et al., 2011)Consideration of
grazing practices can also be an efifezway tominimisenutrient losses, for example affective way

to mitigate P loss is to restrict grazing of winter forage cidpsDowell et al., 2013)
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The CWMS investigated the effects of intensification of land use and the management of nutrients on
land. It concluded thaff ifurther intensification occurred in the gion, it would be necessary for both
existing and new land users to improve land management practices to better than best management

practices(Canterbury Water, 2010)

2.2.6 Nutrient mitigation

The Land Use and Water Quality Governance Gaispuss cotaminant mitigation options which are
categorised into Tier 1, Tierahd Tier 3 mitigation practice$ier 1 mitigation optionsepresentthose
options that have been well proven and are relativebgteffective ¢ examples includstream fencing

to protect stock access, protecting existing wetlands, nutrient management planning and the
implementation of improved effluent management practices. Tipréttices can be considered as ones
where some upertainty remains as to their effectivenesgtions includenitrification inhibitors, herd
shelters andconstructed wetlandsMitigation practices which fall into th&ier 3categorywould be
larger scale options including catchment or stgichment scalgrojects such as sediment traps or

strategically placed wetland8rown et al., 2011; Environment Canterbury Regional Council, 2012b)

Brown et al. (R11) outlinedthe options available to and the cestfectiveness of mitigation practices
for both catle grazed, and dry stock farming systems. €attle grazed farmsBrown et al. (2011)
recommend implementation ofier 1 options in nutriensensitive catchments like the Hururas they

are considered highly cosfffective. Tier Initigationoptions forcattle grazed farms are listed as:

1 improved management of effluent
9 increased irrigation efficiengy

M stock exclusion from streamand
1

nutrient management plans

Tier 2 options for cattle grazed farms are less clear cut, and Brown et al. (2011) discasaaters to
be considered before implementinghése. Considerations includeonduding a farmspecific
assessmenthe fact that some mitigations fit some farms better than others; that some measures incur

large capital costs and can reduce farm profilig and that there is uncertainty surrounding the
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effectiveness of some of these measurAgjood example can be found indidowell et al. (2013)ho

outline mitigation strategies for the loss of contaminants from land to water and within water.itself
Included in these strategies are constructed wetlands which according to the report can have a very high
effectiveness on Kut only a medium effectiveness on P, so depending on where the farm lies and what
the major nutrient of concern jgonstructed wethnds may or may not be a sensible mitigation measure.
Similarly sdiment traps were also included the report by McDowell et al. (2013ccording to this

report sediment traps are effective at mitigating suspended solid loss particularly coarse sizedrge

but have a low effect on P loss due to the sorptive capacity of P being greater to fine particles than to

coarse particles.

Brown et al. (2011) comment that for dry stock farming systems the distinction between Tier 1 and Tier
2 options is of les importance. Theyo list the available options in order of cesffectiveness, with

stock exclusion from streams and nutrient management plans being targeted as keyAssassible
mitigation option for both dry stock and cattle grazed farming systevosld be in facilitating the
protection andenhancemenbf natural wetlands. Farrigators a sensible mitigation option would be

to change from border dyke to spray irrigatiautnich would help to reduce N and P los§Bsown et al.,

2011; Jenkins, 2012)

Tier 3 options may also be feasibler the catchmat, for example earlier Tanner (2012)had
AYy@SaitAalr GSR GKS O2yaidNHzOGA2y 2F ¢gSGfryRa 2y GKS

placed wetlands could remove approxiredt 70tonnes/yr of nitrate

2.2.7 Nutrient trading

In cases where contaminant allowances have been allocated, the Land and Water Foruah $20d2st

that marketbased instruments, such as trading systems, may form part of the overall variety of
techniquesand tools used to manage water qualitfyhe use of markets to ffiently achieve
environmentalquality goals is one area of innovatitr environmental policy derivettom economic
research. Advocates of markets point to several benefits including esitigi gains and innovation

incentives, as well as their ability to deliver environmental improvements in a more timely and less costly
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manner han other policy instruments are capable (&hortle, 2013)Shortle (P13) discusses several
instances of water quality trading progranes, several of these involve ngmoint sources of
contaminants, however, only one of these trading prognaes - that of Lake Taupo, involves ngoint-
non-point trading. The others involvindetailed agricultural norpoint reductions,are designed to

reduce the cost of poirsource compliance by offsetting these using agricultural reductions.

The Lake Taupo trading programais designed to reduce nutrient loads from agriculture entering the
lake. Nutrient losses from agricultural land uses have been identified as the primary threat to water
quality in the lakgDuhon, Young, & Kerr, 201Due to this threat and the long lag times for netris

to travel fromland surfacdo groundwater to lake water, the Regional Council developed an innovative
water management policy. This poliegtablishes a nitrogen cap on all discharges across the catchment,
a permanent 20% reduction in nitrogen disoh@s across the catchment, and has established a nitrogen
trading scheme. The scheme allows farmers the flexibility to trade units of nitrogen allowances with
other land users or with a publicly funded trust (the Lake Taupo Protection Trust). Thisgpadésigned

to provide land usersvith the flexibility to change management practices while preserving the overall
catchment cap on nitrogen and thus ensuring nutrient levels are met to preserve water qalltgn

et al., 2011; Waikato Regional Council, 20¥hile the overall policy for the Lake Taupo catchment has
successfully limited increases in nitrogen leaching, Duhon et al. (2011) report that tradirnity dself

has been limited other than with the Lake Taupo Protection Trust .itSei$ is thought to reflect the
immature market or that the nitrogen cap is not yet binding on farmers. This being said the selling of

nitrogen was still considered antedctive opportunity from a business standpoint.

2.3 Collaborative governance

In 1968 Garrett Hardiargued that a finite world canrdy support a finite population. Hdiscussed a
fictitious example of herdaen each qustioning whether to increase thelrerd numbers on a pasture
which has a finite carrying capacity; each herdsman contemplates the gaiitgd by adding another

animal Hardinwrote:

The rational herdsman concludes that the only sensiblerseufor him to pursue is to add
FY208KSNJ FyAYlFf G2 KAad KSNR® ! yR y20KSNE | yR
each and every rational herdsman sharing a commons. Therein is the tragedy. Each man is locked
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into a system that compels him to i@ase his herd without limi¢ in a world that is limited.

Ruin is the destination toward which all men rush, each pursuing his own best interest in a
society that believes in the freedom of the commons. Freedimia commons brings ruin to all
(p-1244)

Hardin asserted that a conscience was seliminating and that those who restrain their use of a
commonpool resource lose out economicalty comparisorto those who continue with unrestrained

use. Hardin1968)suggested that the answer to this trageds he putt, was coercion, commenting:

GGKS 2yfeé 1AYR 2F O2SNDODA2ZY L NBO2YYSYR Aa Ydz dz f
people affected (p. 1247. Hardin recommended thémposition of laws for those commopool

resources that were @t readily divided for private property, commenting that to avoid the tragedy of

the commons coercive laws or taxing devices could be imposed upon polluters of water whicbimade

cheaper for the polluteto treat his pollutats than to discharge them urgatecE (p. 1245).

/| KIFftSyasSa FNraS (2 1 I NRAyQa NBlFaz2yAy3a Ay GKS wmo
Hardin had confused the concept of common property with open access conditions where there were

no rules to limit entry and use. Furthehallenges came from scholars who argued on the basis of game
GKS2NEZ gAGK ASOSNIf O2yOfdzRAY3a GKFG 1 I NRAYQa LINX
chance with no communication, but not necessarily in a world where there are chancésngec

behaviour, where there is no predefined endpoint and where communication is posstbléd SGT = 52t Ol
Ostrom, & Stern, 2002)

Until the 1980s, many scholars had presumed that users of corrpnohresources (CPRs) could not
organize to manage such resources. It was assumed that when someone did not own a resource, they
would have no longerm interest in sustaining the resource over tirf@strom & Cox, 20105cholars

often recommended the imposition of government or private ownerglipx, Arnold, & Tormas, 2010;
Ostrom & Cox, 2010; Singleton & Taylor, 19B@)wever in the 1980s researchers began examining the
diverse property systems operating in different resource sectors. In one such study Elinor Ostrom (1990)
in Governing theCommons drew on work used to create a database to record information from a
number of case studies found in academic literature rela@dow CPRs could be managed by-self
organized communitie€Cox et al., 2010)n this work, Ostrom descrida serief case studies in which

CPRs we managed by the cooperation and collective action of those living in the lodatwhich they
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related. Scholars continue to examine how CPRs can be effectively managed, with options ranging from
the resource being letis open access without rules, being managed by government, as private property,
or by a common property regimé&ome argue that thbest tool for sustainable management of a CPR

depends on its characteristics and those of the ugbistz et al., 2002)

In Canterbury the CWMS has promoted collaborative governféaaterbury Water, 2010%as did the

Land and Water Forum from a wider New Zealand water management pérsp@cand and Water

Forum, 2010)Collaboration displays several characteristics, it ire®b/wide range of stakeholdewio

work together to find creative sotions to problems, goals, and proposed actions, and who display a
sustained commitment to problem solving/argerum, 2008) Many researchers claim significant

benefis of stakeholder participation.df example Reed (2008) discusses how stakeholder participation

can reduce marginalisatiorcan increase puldi trust, can empower through the egeneiation of

knowledge can increase the likelihood that environmental decisions are perceived as holistic gnd fair

and can promote social learningvhile experts agree there is no panacea for managing-paint

pollutants, Feldman (2007) comments th#tere is growing consensus thé@ 2 yf & |  O2 YLINBKS
decentralized approach focused on watersheds will achieve lasting soki(mi86) He discusses how

in the United States actions to improve water quality under the TMDL process are supposed to
encouragd 2 OF f adlk {1 SK2f RSNER (G2 F2N¥Y Wol G6SNBEKSR-LJI NIiyS
based solutions to water quality problen#s similar approach can be seen in the suggestion by the Zone
Committee that land and water user groups should beyapart of improving nutrient management in

the Hurunui Basin, and that these land and water user groups should work collaboratively to achieve the

desired environmental outcomdgiurunui Waiau Water Management Zone Committeel, 20

Community-based resource management groups are not uncommon in New ZedlamdNZ Landcare

Trust has worked alongside rural communities since its establishment in 1996, and since that time there

are a growing number of successful examples of catsit programmes in New Zealand. As farmers are

the ones who live in the local area, and ultimately it will be their actions that will determine the success

of any @atchmentbased programme, then it is obvious that they need to be actively engaged, and it i

their trust that is to be gained first and foremost. As soonamerstronfidence has been gad, the

wider community shouldecome engage(_ees et al., 2012Reed (200Bdiscusses how stakeholder
participation slould be considered at the outset of a projeahd continue throughout its life. ¢4

commentsda Sy 3 3SYSy i ¢AGK adl | SK2f{ R@akikg hasheeSfretgliently | & L2
cited as essential if participatory processes are to lead to high quajfyR R dzNJ 0 f(§ 24RS OA & A 2 Y
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When local users are not involved in the planning of a project, they have no vested interest in its success,
and in some cases can directly or indirectly act to undermine the project. However when users are
involved they an add the local knowledge to make the project more adapi@strom & Cox, 2010

this way community ownership will be promoted with the far more likely resulsagialecological
benefits(Lees et al., 2012)

According to the Hurunui and Waiau River Regional Plan, by 2017 any land use resulting in the discharge

of nitrogen or phosphorus which may enter water is to be subject to a Plan, System or Agreement, which

has as a mimum an environmental management strategy, management objectives and a description

of an audit and reporting proceggnvironment Canterbury Regional Council, 2013In) audied self
management (ASM) systewould fulfil these requirements Yy R | f a2 |t A3y gAGK (KS
suggestion that land and water user groups should be a key part of improving nutrient management
ASMhas been suggested as an appropriate system hieae the objectives of the HurunMVaiau ZIP

and the CWMS. Audited setfanagement has also been strongly endorsed by the Land and Water
Forum, where the Forum commenthat irrigator user groups shoulgartner with regulators and local

communities to impement ASM programes (Land and Water Forum, 2010, 2012b)

2.31 Audited seimanagement

Under the Resoure Management Act (199lnatural resource use and the effects ekpurce use 1@
managed through rules inconsents orplans and the encouragement of the adoption of best
managemenpractices Neither of those approacheshowever, encourageonfidence that resource use
and the mitigation of advese effects ee being actéved (EartGoulet, 2011)In recent times there &s
been a desire tanove toward a more collaborative approach. Audited sedinagement is one such
approach, whichransfers the dayto-day management responsibility to users under agreed terms, and
is subject to a transparent audit. ASM schemes can create a shift in behdrom that of strict
compliance, to performance wheggeater ownership of environmental issues results in moving beyond
the required minimum(Land and Water Forum, 20128)SM schemes recognise that land owners and
resource users must be able to act innovatively and in ways that are economically profitable and efficient
(Mulcock & Brown, 2013b)
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Audited sefmanagement was developed in an industrial settinghe 1990sjn Western Australia

through the work of Bryan Jenkigdenkins, 1996)t developed to overcome three problems identified

by Gunningham (1995 relation to selregulation: K S aF a & dzNJF yOS LINRPo6f SYé 3 (K
LINPOf §RE I KE GDNBRAOMAS S die! & KBA aOdABENR ySISNI LINENG E Sy
guestions surrounding whether other industries were being environmentally responsible. It was
overcome through an ASM approach which had requirements to be met to qualify for a besteracti

licence, and having direct regulation of industrial premises not meeting best practice licence
NEBIljdZANSBYSyiaod ¢KS 02ttt SOGABS I OGA2Yy -pedidhiog SYé  NJ
industries. ASM overcame this in its requirement for indepartdcertification of performance and
government intervention involving sanctions for rbdS NJF 2 NY' I y OS® CAy Il ff& GKS &
inherent in selregulation, while ASM involves third party certification of environmental management
systems, andrird party involvement in performance audits, along with public reporting of performance

(Jenkins, 1996).

Audited selfmanagement is definethy (Mulcock & Brown, 2013kas: A management programme
(individual, industry, or land user collective) which allows for the credible and transparent

demonstration (audit) that agreed actions have bdmplemented (in this instancéor water quality
YR |j dzkpy3j A & 0 ¢

An ASM approach involves the scheme management developing their own policies, procedures and
plans to achieve agreed environmental outcomes and all@esibility to suit the specificlocal
conditions(Jenkins, 1996)t may involve the need for a higher levalthority, such as the Regional
Council, to set thenvironmentaloutcomein cases where there are cumulative adverse environmental
effects ASMgoes beyond thetatus quoby establishing clear expectations surrounding the collective
pursuit of targets and the responsibility that falls on landown&simplement agreed actions
(Environment Canterbury Regional Council, 2012d0)d it involves close inspection to ensure

compliance.
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2.3.2 Benefits of audited sethanagement

There are many potential benefitis implementing an ASM approachore opportunities presented in

the literature are:

= =/ =4 4 =

2.33

community management will lead to flexibility and innovation to move beyond compljance
decision making reflecting local knowledge and concegrasdecentralised approach, yet still
maintainsa collaborative approach between resource users and regional council

more extensive and open communication within community will enhance jtrust

improve effciency and discipline in meeting economic and environmental objectives

holding technical ad institutional memory locally

the independent audits makeiore thanjust selfregulaton;

provides a record of performance which may be useful for future wes®management issugs

and

ASM @ables the resource use to be managed at a more appropriate scale than individual

properties(EartGoulet, 2011; Irrigation New Zealand Inc., 2008)

Key features of aaudited sé-management

An ASM scheme relies on public confidence andibuyanging from stakeholder engagement in the

development of the ASM scheme to its credibility in the eyes of the community. This confidence will be

achieved if the ASM process is robusingparent and accountable and achieves community aspirations

for water (Land and Water Forum, 2012b; Mulcock & Brown, 2018b)such any ASM approach must

have several key principles to ensure its credibility. The literature is rife with examples obfeand

principles of ASM and thesge examined in this section.

The key principles of ASM as outlined by Jenkins and Hine (2003r#15)

1

establishment of objectives for environmental performance which are benchmarked to best
practice;
an environmental management system, with third padly government accreditation, which

ensures continual improvement;
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9 auditing of performance with third party involvement and verification; and

9 public reporting of environmental performance and pollution incidents

The ASM approach described by Jenkins and Hine (2003) had regard to indiistharges in Western
Australia. h New ZealandASM has been adaptefdr water management For example Eagboulet
(2011) describes three key @ses of an 8M approachor the management of water quality and

quantity:

1. identification of specific environmental outcomes
2. the dayto-day decisions and activities that are made to achieve specified outgands

3. the audit of progress towards meeting those outcomes and subsequent regortin

The North Otago Irrigation Company manages an ASM scheme whictlewglsped along with the

Otago Regional Council to meet consent requirements. The key components of this system are:

9 ashareholder water supply agreement which incorporates environmental outcpmes

1 an overarching Environmental Policy

1 Environmental Farm &hs which follow an agreed template and detaMBs that are tobe
implemented

annual onfarm audits utilising an independent auditor

aprocess to address necompliance

an enforcement process to compel compliance

an incentive programme to recognisealence in environmental management
companylevel environmental performance objectives and annual performance review
reporting tothe Regional Coungil

an education programme consisting of field days and workshapd

=A =/ =4 =4 4 4 -4 =4

events to ensure shareholders hatree necessary skills and knowledge to implement the GMPs

required(Land and Water Forum, 2012b; North Otago Irrigation Company, 2014)

While Irrigation New Zealand (2008) describe key attributes of a successful and acceptable ASM

system:

9 data used for system management adgcision making needs to be sound and robust if

confidence of the community is to be gained and maintaimethis applies specifically to
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measurements of river flows, water use and water quality parameters; and to methods of data
acquisition, transfer @emetry) and quality assurance;

9 data and derived information must be accessible to all stakeholders, in detail @jteoto the
issue of interest;

9 an open and regular communication process must be maintained between those responsible for
system managemadrand those affected by désions taken by system managers;

1 the governance arrangement must reflect democratic values and be protected from capture b
more powerful interest groupsand

1 the roles and responsibilities of all entities with the ASM systemt ieiclearly defined and
agreed at the outsetg particularly the responsibilities of entities with delegated or core

statutory responsibilities for consent conmuhce p. 2).

The ASM approach put forward by Mulcaankd Brown (2013a, 2013b) incorporatesfeedback loop

that provides for continuous improvement, recognising that there are uncertainties y 2 dzNJ
understanding of catchment processes, water user priorities, anétfeets of the scheme operatién
(Mulcock & Brown, 2013a, p. 10)herefore schemenanagement systems should retain the flexibility

to change anevadve. There is also the possibility of new technologies and methods which may need to

be incorporated as they develd@arruthers, 2011 nlong with the updated requirements of GBi[Rand

and Water Forum, 2012a)herefore this ongoing review process, or feedback Igdg an important

component of an ASM approach.

While the literature detailsa number of key features ain ASM approach, the current reseafohusses
on five elements in more detail. The key features focussedaom consistently commented on in
approaches to the implementation of an ASM approactl appear to be the primarkey features.
These features provide the basis for the feedback loop asriesl byMulcock and Brown (2013p)
where they set forward two ASM processes, one for schemes and collectivesatier for individual
users. For this research tleeder oftheir feedback loopsiave been modifiedanda single set of key
features for both shemes and individuatse drawn to reflect the prevailing opinions asitlined in the

literature. These are:

1. Governancarrangements
2. Farm Environmental Plans
3. Audits
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4. Enforcementand

5. Communication

2.33.1 Governancarrangements

Ostrom (1990), whalealt with resource allocation, recognised the need for different levels of rules in

the collaborative governance of CPRs. She discussed that rules are nested in other sets of rules that
define how the first set can be adjusted. She distinguishesth@&lé & 2 F Nz Sa aXGKF G Oc
GKS FOlhAz2zya G161Sy YR 2dzi02YSa 2060l bpedtiRnaliyles dza A y 3
which affect the dayio-day decisions made by appropriatars an ASM approach this would align with

the farm level;collectivechoice rulesvhich detail the policy by which the operational rules are defined

¢ the management group level; amanstitutionatchoice rulesvhich determine the specific rules to be

used in crafting a set of collecthghoice rules; the Zone Committee or Regional Council level. Such a
framework can aid our understanding of how to apply an ASM approach for the effective management

of water resources, by realising that while many of the governance arrangements sit with the managing
body, there are other rules which affect the scheme operation. For example, at times and in situations
where there are cumulative adverse environmental effects on a resource, the actions of one
management collective can have far reaching effects on otheratés accessing the same resource,

where the effects of upstream land users are felt downstream. In these situations there is a need for

external governance to ensure environmental outcomes are set appropriately (Jenkins 2007).

The management group levet anASMapproach will differ according to the situation. For examjie,
some areashe irrigation companyvould take on this role of collective management, wher&asther
areasthe managing bodgouldbe formed through farmers working together arouadeach of river, or
tributary to colectively manage water qualitfzhe managing body needs to provide strong leadership
with well-organised and regularly reviewed systefMulcock & Brown, 2013a)fhe manaipg body
operates under an EnvironmentslanagemeniStrategy EMSWhich sesout its objectives and targets;
the proces for preparation and review of individual management plans; preaseé$sr audit,
enforcement and reporting; processésr consultation and communication with stakeholders; and its
education and adaptive management program(hulcock & Brown, 2013bJenkins (1996&)iscussed
GKS ySSR T2NJ I Ydb¢ tedifleg 5 a thizdPart avhich eduld likely reside at the

RegionalCouncilevel.
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A key detail of an ASM approach will be the upkeep and maintenance of the documents revdicthd

are likelytobS NBGF Ay SR o0& inkKddysADdoSumrEsQEouldbe yadjady reviewed

and updated, withinformation on contactpersonnelincluding owners, managers, sharemilkers etc.

(Mulcock & Brown, 2013aMulcock andBrown (2013 comment that there is most likely a neédi K I (i

I AaLISOATAO RFEGIF YI yI 3Sp.$)sSinilal@hneitdv@eng mada dy Carétss NS |j dzA
(2011) where she discusses collation methods for data to allow aggregation up to a catchment and

regional scalevhichwould need to be agreed upon.

2.33.2 Farm Environment Plan

Each enterpris operating under a managj body would need a managemiglanor Farm Environment
Plan (FEP). Each FEP shouldeelarly auditedand should contairits own objectives and targets for
water quality and quantity; an assessment of water quality and quantity risks from their farming
operation; a record of theiactions and practices to achieve objectives and targets; and timelines for

improvements(Mulcock & Brown, 2013b)

Farm environment planare increasingly being viewed as a key tool to achieve widespreddrion
improvements in water quality and quantifMulcock & Brown, 2013bWhile farm plans have been
used throughout New Zealand for many years, there is a difference in the objémtitree preparation

of a FEP, which is timprove knowledge about water management and how to implement actions on
the ground This is dondy setting objectives and required outcomes for water quality and quantity to
meet regulatory requirementsthus allowing land users the flexibility to adapethods they deem
necessary to achieve these outcomd<EPs are to be readiuditable and include provision for
corrective actions where requiredd FEP would cover a subset of the general Farm Plan and focus
specifically on the land and water resousc®ther types or parts of the Farm Plan may include personal
and financial information about the farm business, and it may be more appropriate that these are
retained by the business, but the FEP may be available to other parties includidgSiMescheme

governing body, and thRegional CoungiMulcock & Brown, 2013a, 2013b)
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2.33.3 Audis

¢CKS [!2CQa TFTANROGO NBLRNI RAaAOdzaasSa K2¢g GKSNB Aa
confidence that GMP programmes are effectfizand and Water Forum, 2010)o achieve this credible,

robust and réiable monitoring of outcomes anmeequired (Carruthers, 2011)Audits provide the check

that the selfmanagement is achieving the management objectives and targatheck of the ovell
robustress of the management programmed the level of confidence in the nutrient budget results
(Mulcock & Brown, 2013b¥arruthers (2011) comments that although auditing is not seen by farmers

as enjoyable, the value of auditing was recognised by farmers in studies she discusses, and was seen as
necessary for the credibility of engimmental management systemis a review of the performance of
environmental management systesn Briggs (2006)discusses howperformance monitoring,
environmental reportingcompliance and conformance control were seen as being the most effective

meansin reducing pollutant discharges

Gunnirgham (200702 Y Y Sy (i wheré &nleiiterpiise sefhonitors there will be a temptation to
misrepresent the results, providing an overly favourablecamt of its environmental performance,

particularly if there are regulatory or public relations benefits to be gained gormoing (p. 305).This

critigue was also found by Deaasd Hackwell (2008) in their examination of the Dairying @&idan

Streams Accord, whereugstions were raised surrounding the sedporting by farmers leading to
exaggerated improvements in performand® overcome thisté LJ0O | G A 2y { Kefort (261C Q& F A N.
p. 26 suggests that auditing responsibility could be undertaken by schemes amidélirs, while the

regulator retains compliance and enforcement powers to aé@tM data upon requesThe Land and

Water Forum (2018), in their third report,describe thredevels of audit:

1. first party auditc carried out by an individual land user tiih the schemeg
2. second party audit; carried out by the ASM collective, sector or scheme or an agent thereof
and

3. third part auditg carried out by a party independent of thesM collective, sector or scheme

Both Carruthers (2011xnd Gunningham (19953lso suggesta credible auditing course woullde to
engage independent auditor€arruthers (2011jliscusses the need for development to build robust
auditing prograrmes in particular auditors should be aware of not only the standardbe@udited
against, but als@f relevant industy and catchment issues. The development of standards to audit

against are seen by Carruthers (2011) as implicit. She details examples of EMSs where audits were guided
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by standards and those without such guidancenatoding that:& fandards also allow consistency

between different industry sectors, regional councils, the reporting requirements and audit and review
LINE OSRdzZNB& (2 0SS dzaSR¢ 6L MHUOUD !  FdzNIKSNIrd aLISO
to be recognised bgn accredited certification body, this would add a further level of transparency and

confidence that audit processes are robust.

¢KS FTNBI|dzSyoe 2F GKS FdzRAG gAfft 06S RSGSN¥YAYSR o0&
requirements. Mulcockand Brown (2013a) discuss suitable audit frequency of twgears of full
compliance, and then dropping to at least one year in three. This time period would ensureusets
are provided with thesupport and information needed, while ensurirggulatoryauthorities and the
wider community can have assurance that the farm plan process is being implenastdide required

environmental outcomes are achieved.

2.33.4 Enforcement

To ensure that an ASM approach continuesrtaintaincommunity andregulaor confidence theresa
requirement fora fair and equitableeompliance procesthat identifies sets of actions necessary to
achieve compliance by all users and to correct dangers to the environment. ASM compliance should
include training and education semination to promote compliance; inspection and monitoring
through internal systems and independent third party audits; and enforcerimeocases bbreaches of
agreedobjectives and target&Mulcock & Brown, 2013aln their Workshop Report on ASM the Mimist

of Agriculture and Forestry anthe Primary Sector Water Partnerigh(2011) repored that the
consensus from participants attending the workshop was for thetge an enforcementiprogramme of

graduated sanctions, lich would increase in severity for those resource users not achieving FEP targets.

The question of whoh®uld administer enforcements is not clear. For exandalekins (19963uggests

thattz 2 @SNDO2YS G(GKS aO02ft t SO iGuantghand(ioRt yas badeRsant tiaty ¢ 2 dzi f
enforcement measuresaire administered by a high level authority, operatingteti 4t N2 Y Q& 6 mdd
constitutionatchoice level e.g. the Regional Coundidowever, Ostrom (1990) herself identifies the
operational level as the more appropriate let@l enforcemeni which would involve the resource users

themselves administering enforcement measures
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An ASM approach will require more effort on the part of the land own#rsrefore some form of
incentive to get involvewould be welcomeThe literatue is unclear what form such an incentive would
take.In the Hurunui area, a type afcentive comes in the form of rules contained in the Regional Plan,
wherein it is a requirement to be part of an ASM approach, otherwise the land use would need a

resour@ consenf{Environment Canterbury Regional Council, 2013b)

2.335 Communication

An integral component of an ASM approach is founcbimmunication channeiscludingthe reporting

of audit resultsThis is especially true where there is a community stakeholder dimemsighere is in

an agricultural settinglLees et al., 2012)Communication should be frequent and -gning, and
commurication channels must be adequately resour¢€arruthers, 2011With open comnanication

there can be continuous learning from the experience of operation both from farmers and scheme
operators and consultan{inistry of Agriculture and Forestry & The Primary Sector Water Partnership,
2011) To share information between collaborative groups was sbgrHolley, Gunningham, and
Shearing (20123s an opportunityo diffuse innovationsndenhance capacitidsetween these groups.

By sharing information between collaboragiygroups and higher level authoritiethie accountability

roles of governmentsre improved, through government bodies being able to utilize locally reported
data to reformulate and refine minimum performance standa(d®lley et al., 2012)Mulcock and
Brown (2013a) comment that public reportimguldtake the form of an annual report produced by a
scheme wherein there is a summary of the achievement results for the different management areas
within the scheme, along with the identification of issues of {wompliance with the FEPs and details

of remedial actionlf sud a report were produced it would need to be extremely transparent, and
subject to independent verification in order to assure the public of the credibility of the ASM approach

(Gunningham, 1995)

A further aspecibf communication occurs if and when disputes arise within a scheme and between
schemes and regulatgrén these cases there needs to be low cost conflict resolution mechanisms

available(Ministry of Agriculture and Forestry & The Primary Sector Water Partnership,.2011)
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There has been some concern surrounding the duplication of plans and audits, but it is enttisdaged
ASM will be complementary and providieks with other environmental management systems and
industry scheme¢Mulcock & Brown, 2013bjagain this will rely on communication and collaboration

between industry schemes.

7
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Collaborative selfjovernance is discussédii t Sy 34 K A yGoverhingyh2 Gimbri(1ioB®. Y Q a
In this work, Ostrom describes 14ase studieswhere resourcesusers (which she refers to as

Wi LILINE Landmiptéd2wittivarying degrees of successcreate, adapt and sustain institutions to
manageCPRsShe describes a set of eigldsign principles which characterise thamagement of all

of the robust CPRxamplesshe analysessome of which were absent indse cases which were not
robust. These eight design principles are listed’@ble 1 Thesedesign principles are regarded by

Ostrom as essential to the successfulmagement of CP&Rn the examples investigatedOstrom, 199Q)

Institutions are the rules that are developey people to specify what can be done and what cannot be
done in a particular situation. In CPRs, rules define who has access to a resource; what can be harvested
from, dumped into, or engineered within a resource; and who participates in any key decsionts

these and other issues and about transferring rights and duties to ofli@esz et al., 2002)Ostrom

(1990) found that groups of people can design institutional arrangements that help the sustainable
management of reources. The design features Ostrom (1990) puts forward are the conditions, based
on empirical studies, that are most likely to promote local-sefhagement of resource§Agrawal,

2002)
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Table 1 Design principleslustrated by longenduring CPIstitutions(Source: Ostrom, 1990

1. | Clearly defined boundaries
Individual or households who have rightswithdraw resource units from the CPR must

clearly defined, as must the boundaries of the CPR itself

2. | Congrence between appropriation and provision rules and local conditions
Appropriation rules restricting time, place, technology, and/or quantityesburce units are

related to local conditions and to provision rules requiring lahonaterial, and/or money

3. | Collectivechoice arrangements
Most individuals affected by the operational rules can participate in modifying the operat

rules

4. | Monitoring
Monitors, who actively audit CPR conditions and appropriator behaviour, are accoutda

the appropriators or are the approgtors

5. | Graduated sanctions
Appropriators whoviolate operational rules are likely to be assessed graduated sanc
(depending on the seriousness and context of the offense) by other appropriators, bglsf

accauntable to these appropriators, or by both

6. | Conflictresolution mechaisms
Appropriators and their officials have ridpaccess to loveost local araas toresolve conflicts

among appropriators or between appropriators and officials

7. | Minimal recognition of rights to organize
The rights of appropriators to devise their own institutions are not challenged by ext

governmental authorities

8. | Nested enteprises(for larger systems)

Appropriation, provision, monitoring, enforcement, conflict resolution, and governg

activities are organized in multiple layers of nested enterprises

A substantial volume of literature has been written discussing the dsgflS & a ' yR @F f ARAG 2
(1990) design principles. The thouglatisout and reactions tahe design principles have been quite
diversein the literature, ranging from those who support the principles, to those who have criticised

their theoretical gromding, or have arged that they are overly precig€ox et al., 2010Pstrom(1990)

discussed each principle in tumescribing howdthey can affect incentives in such a way that

appropriators will be willing to commihemselvesto conform to operational r@s devised in such
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systems,tor 2 Y A G2 NJ SI OK 20KSNRa O2y F2NXI yOSZI eragoRal 12 NI L.
0 2 dzy R (p\alL) S Beélesign principles are discussedmore detailbelow.

2.4.1 Principle 1: Weltlefined boundaries

Defining the CPR boundary and specifying vshauthorized to use it can lieought of as a first step in

organizing forcollective management. While the CPR boundaries are undefined, and before it is closed

G2 w2 @i £R2FRGNE F LILINRELINREF G2NE T OS dzy OSNIFAyde GKI G
others who have not contribute(Ostrom, 199Q)Agrawal (2002) dividethis principle into two partas

it addresses two different aspectdhe presence of welllefined boundaries around a community of

users and boundaries around té resource system theommunity usesThis pmciple has been the

subject of several criticisms. Cox et al. (20d8cusghat the main criticisnrelating to this principles

it is seenas being too rigidand thatin many systems, $s clear social or geographic boundaries are

needed to facilitate more flexible, arrangements between fEapants.

2.4.2 Principle 2: Congruence between appropriation and provision rules and local conditions

Welttailored appropriation and provision kes that reflect the specific attributes of the particular
resourcehelp to account for the perseverance of the CPR. In all successful cases investigated by Ostrom
(1990) those who receive the highest proportion or use of the resource, also paid theshjgiogportion

of fees.Cox et al. (2010) discuss how in some of the literature they reviewed all farmers have to
contribute to the maintenance of the system, but they do it in proportion to the amount of land each of

them irrigates. The fact that approptian and provision rules are applied to all users, but vary according

G2 SIFOK FIFINYSNRa ySSRa KSftLISR (G2 SyF2NOS || asSya!

management system.

Again his principle addresses two separate conditions, first ti@h appropriation and provisiorules
conform to the local conditions such as spatial and temporal heterogeneity; and secondly, that

congruence exists between pmpriation and provision rule@Agrawal, 2002)
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2.4.3 Principle 3: Collectivehoice arrangements

CPR institutions where the individuals that are affected by operational rules can participate iginmdif
those rules are better able to tailor their rules to local conditions, sincallusers have firdiand and
low-cost access to information about their situation and an advantage to be able to come up with
effective rules for thdocality in which they are basedThis is especially true when local conditions
change When appropriators design at least some of their own rules, they can learn from experience to

craft enforceable rules.

2.4.4 Principle 4: Monitoring

Monitoring is a necessary attributd successful management of CPRs. Monitoring allows all CPR users
to see who complies with the ruledhis in turnfacilitates the effectiveness of rule enforcement
mechanisms.Cox et al. (2010) discuss how scholars have also emphasised the importance of
environmental monitoring, to allow information about the conditions of the appropriated CPR to be
known, so that community members can adapt appropriation and provision rules to ensure
sustainability of the resourc®strom (1990) suggested not only the pease of monitors, but also that

the monitors are members of the local community, oe @ccountable to those memberEhere is a
benefit in monitoring to appropriatorsas if neone is discovered brealg the rules, the appropriater
monitor learns that otlers comply and therefore it is safe for the appropriatoonitor to also comply.
However, if there is rule infraction, it is possible to learn about the infraction and participate in deciding
the appropriate level of sanctioning, and then to decide whetbrenot to continue to complyOstrom,

1990)

2.4.5 Principle 5Graduated sanctions

Graduated sanctions progress incrementally depending on theriggwr the repetition of the violation
of rules. Graduated sanctions help to maintain cohesion in the commuhgy, gunish severe cases of
rule infractions, but allow flexibility in cases wliicare less severe, or are a ea# infraction due to

extreme circumstances (e.g. taking too much watethia case of drought)in successful examples of
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CPR managemenmonitoring and sanctioning are undertaken not by external authorities,dyuthe
participants themselves, who create thewn internal enforcerent to deter those who are tempig to
break rules and therebyssure quasvoluntary compliers that other resource users also comply
(Ostrom, 1990)

Ostrom (1990) discusses how with regard to this particular principle it was presumed that participants
would not undertake mutual monitoring and enforcement because this action would result in high
personal costs. However, it was found the costs of momipare low in many enduring CPRs as a result

of the rules in place. The example given by Ost{p@90)is that of two irrigators monitoring each other,

one wanting to extend his roteon, the other waiting for hisurn and wishing to begin irrigation early

GThe presence of the first irrigator deters the second from an early start, the presence of the second
ANNRIAFG2N RSGSNRE { KSstrom) 19%0(ip95F. MEh examplenkithe irrigatoiR A vy 3 £
invests additional resources, ni monitoringa by-product of their own motivation to use their water

rotation to the fullest extent.

2.4.6 Principé 6: Conflictesolution mechanms

This principle indicates that systems with loast conflict resolution mechanisms are more likely to
survivethan those which do not have such mechanisi@ach mechanisms do not need to be complex,

but can be quite informal depending on the settifi@strom, 1990)It is true that there is almost an
inevitability of conflict over a CPR, therefore there is a need for the presence of established mechanisms
for conflict resolution to maintain collective actiorlthough the presenceof conflictresolution
mechanisms des not guarantee enduring institutions, thmaintenanceof CPRs is difficult in their
absencgOstrom, 199Q)
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2.4.7 Principle 7Minimum recognitn of rights

In enduring examples of CPR managemettémal governments do nathallenge the rights of local
users tocreate their own institutions, but such rules are given at least minimal recognition by external
government. If external government affals presume thaobnly they have authority to set the rules,

then it will be very difficult for local appropriators to sustain the @B&rom, 1990)

2.4.8 Principle 8: Nested enterprises

All of the more complex and enduring examples of CPR management described by Ostromrhé®90)
rules organised in multiple layers of nested lev€lex et al. (2010) discuss how many schafange
stressed how imgrtant it is that smaller common property systen@e nestedin larger ons. They
SELX I Ay {KS givedh thebhighifRoyabilfyathat thie Xocial systems have esosde physical
relationships when they manage different parts of a larger resourstesy and thus may need
mechanisms to facilitate crossale cooperatiof (p. 38).The nesting enterprises may occur either
between user groups and larger governmenjatisdictions or between different ger groups
themselves. Intercommunity connectionsrche thought of as horizontal linkages, while connections

between different jurisdictional levels can be thought of as vertical linké@es et al., 2010)

2.49 Critique of the principles

Cox et al. (2010) identified three primary critiqgues directed at the design principles. First, some of the
literature argues that the principles are incomplete, and that additioodieria are neded for

sustainable management (see foraanpleAgrawal, 2002

Cox et al. (2010) comment that much of the literature also seetse importance of external factors
that are not stressed in the degi principles. Examples of such fastincludeexternal socieeconomic
factors, like market integration and the alteration of local incentives resulting in decreasing dependence

of local users on the resourc€his was also a criticism of Agrawal (2002)o discussed how most of
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the princides focus on local institutions, or on relationships within this context, with only two of them
relating to legal recognition of institutions by higher level authoritiegign Principld) and nested
institutions @esign Principled), expressing the refi@nship of a given group with other groups or
authorities. While it is a limitation of the design principles that they lack an important degree of
specificity this was tradeoff for more general applicability to different situatiarhe lack of specifiy

can actually be viewed aspotential strength, in that they may awbthe problem of over specificity
(Ostrom & Cox, 2010)

The second main issue discussed by Cox et al. (2010) regarding the design pringipétiser they can

be applied to a wide range of cases beyond those that were used to develop Temsimilarity
0S06SSYy haldNBYQa OmMppno LINAYOALX Sa yR (GK2as
discusses would tend toagate this suggestio HoweverDietz et al. (2002¢omment, that suggesting
that there is a single best strategy f@PR management is futile, as the best tool for sustainable

management depends upon the characteristics of treotece and users.

The final critique discussed by Cox. et al. (20&Mjicizes the design principle approach itself, with
several authors arguing for a more constructionist or historically, socially and environmentally
embedded perspective. Some schaldrave called for a more diagnostic approach to analy=is.
example Agrawal (2002) comments that the limited attention to resoucbaracteristics is unfortunate,

and referencedurther work referring to thedetermination ofwhether a resource is stati@ry along

with the storage capability of a resourcéhese two characteristic#t is arguedhave an impact othe

sustainability of management.

Singleton and Taylor (1992) argue that Ostr(d890)a K & &2 2NBFyAT SR KSNJ YI

somethirg importantc i KS NR € S 2 (. 319 2aivdvhdrgrbujpsiof actors which are successful
in managing CPRs involsier O 2 Y fdnyithally vulnerable actoigp. 315).These communities
have several attributes in common (i) shared beliefs; (ii) wittore-or-less stable set of members; (iii)

who expect to continue interacting with one another for some time to come; and (iv) whose relations

T2
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are direct and multiplex¢ KS & Ydziidzl £ @dztf ySNI oAt AdGe A& F O2yRAG)

values sométing which can be contributed or withheld by others in the group and can therefore be
used as a sanction against that aét¢Bingleton and Taylor, 1992, 815). Agrawal (2002) argues

similarly, commenting that most of the design principles are expressedeneral features of loAiyed,
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successful commons management rather than as relationships between characteristics of the separate

units, or as factors that depend on the presence or absence of other variables.

2.5 Politics of scale

There is a largbody of lterature which argues that a scalar perspective is crucial for water governance
(Budds & Hinojos&alencia, 2012; Cohen & Davidson, 2011; Norman, Bakker, & Cook, 20d2ying

in scalar debates allowas to refine and redefine our understanding of complex secological
relationships(Norman et al., 2012)n the following sections literature analysing water gomance at

the river basin and watershed scales is discussed, along with literdetegling a waterscape and

nestedscale approach

2.51 Riverbasin governance

The concept of a rivepasin as a management or planning unit draws its strength fromhtgous
assodation with the biophysical world, and its relevance as a hydrologic and management unit. Despite
its usefulness and obvious applicability to solve problems of storage, water allocation, flood control or
risk management, political or adminiative boundaries selda correspond to rivebasin lines. In
addition, the socieeconomic influences and other forces which affect the management of water

resources often do not correspond with biophysical scéiéslle, 2009)

The riverbasin level for water management is being challenged by those favouring the watershed
approach the distinction between these being watersheds are considered smaller catchments, and
river-basins are regarded as largsfogel, 2012)Watershed approaches S YLK A &S OA @A O
and ecological stewartiip with respect to communities of place aagde concerned with developing
patterns of governance that befit natural units defined on ecological and community gré(ividde,

2009, p491)
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2.52 Watershed governance

Rescaling to a watershed basis ig agniracle solution, but there are many situations where watersheds

can be extremely useful toalsth open acknowledgementof the challenges of management at a
biophysical scale can prompt interesting questions, such as what decisienbest made at the
watershedscale and what decisions are best made elsewhere? What relationshifsbexigeen

watersheds and the tools and frameworks with which they have become confl@@ten & Davidson,

2011 Furthemore, Cohen and Davidson (2011) commaéwotv scales of governance are both socially

and politically costructed and continued ¢ KA & O2y a i NUzOGABA &l LISNERLISOGAD
geographic space from power, seeing scales not as predetermined administrative units, but as products

of boundaries drawn through processesoted in social power structugé (p. 8). The uptake of

watershed (or river-basii boundaries can thus be seen as a policy choice, rather than as an

unquestionable scale at which good watgvernancamust take plac€Cohen & Davidson, 2011)

When the purpose, utility, advantages and disadvantages of governance based on watersheariesund
are openly analysed they may be seen as an appropriate scalbitly to manage water resourcesvo
examples of situations wherthis would be the case ardl) in cases where there is a hydrologically
bounded issue guiding the boundary choice; d8)lin cases where the foundations of good water
governance are in place in advance of acaling of such governanddowever, watersheds may not

be appropriate where rescaling is being undertaken to address governance challenges which persist,

such adack of enforcement or monitorinCohen & Davidso2011)

Scalar reforms to watshed management wheregiver-basin authoritiesgradually change into

coordnating agencies and ameconfigural in order to accommodate local scales and processes, and

the diversity of stakeholders and interestsave been ocurring more and more in recent decades

(Molle, 2009) Community management is Imgj advocated as a means of improving efficiency, access

and sustainabilityT'S NB Kl & 0SSy I aKATO FTNRBY WI2PSNYyYSyiuQ i
actors play a much more significant role in the management of environmental resainaesn the

past along with new decisiemaking processes and new types of community organisafidoeman et

al., 2012) Advocatesof watershed approacheand proponents oflocal governance arrangements

promote this approachas necessary and positive, a means to supplant higher order levels, and to
NBAYT2NOS GKS SYSNHSYyOS 2F Waz2O0Alf GNHAGQ 6KSNB

institutions are enable@Norman & Bakker, 2009However Norman anBakker (2009) conclude that
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in their examination of CanadiddS transboundary water governance decentralisation did not result in

the delegation of decisiemaking power, nom local community groups becomiegnpowered.

2.53 Problems with river basiand watershed approaches

Unfortunately by embracing what might seem like obvious biophysical boundaries, there has been
limited thinking about what results these geographigsriver governance are likely to achieve and
whether they actually make a differen§@ogel, 2012)There are many challenges when people try to
institutionalise some kind of governance or management withatasshed units, for example Cohen

and Davidson (2011) discuss five challenges to the watershed approach to water resource management:

1. Boundary choice
2 KAETS AG A& O02YY2y (G2 RSTAYS | 4FGSNBKSR & a
g I (i S NEshot affér ay gusdance with respect to which watershed boundary is most useful
for the purposes of governance or management. Funmhere, hydrologic boundaries are
constantly shifting as our understanding of surface and groundwater flow increases,ateeref
decisions surrounding which boundary to use for the purpose of goverrameagten political
ones

2. Accountability
Ensuring accountability of watershatgale decisions and decistaraking bodies is a second
challenge, in which can be seen the functafrthe process through, and thgegree to which
stakeholders have been involvadthe decisioamaking process;

3. Public participation and empowerment
Arguments about the benefits of the inclusion and empowerment of local actors in
environmental decisioimaking abound, where it is assumed that policies and strategies at the
local scale are more likely to have desired social and ecological effects thateaatirganized
at other scales. blvever there have been questions raised about the actual participatiah
empowerment surroundingpcal governance;

4. 1 38 YYSGNR 0SG6SSy sAKSRERSRA YR WLINROE SY
Watershed boundaries frequently impact and are impacted by physical, social or economic
factors outside of their boundaries;

5. 1 328YYSOUNE 0S0s6SSelicyd KEREBLKSRAE YR WLI
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Unless policy is made at a watershed scale, no single set of policies will wholly encompass the
watershed. This presents two challenges: (1) it can lead to gaps and overlaps in legislation to be
AYLE SYSYGSR o0& GKS gt i SNHKER sgoverrmendd Noyid v O S

hydrologically problematidpr if policycannot be made at the watershestale, the hydrological

(@]}

arguments for watersheds seem moot

Cohen and Davidson (201domment about the challenges they present:

Efforts to tacklethese challenges would involve altering boundaries for each problem in an
attempt to obtain an accountable, participatory system that integrates the factors within and
2dziaARS 2F | 3IAGSY 46l iSNEKSRQa o2dzyRImEh Sa FyR

and nongovernmaental institutional boundariegp. 5).

2.54 The waterscape approach

While there is a growing body of work examining scalar dimensions, the recognitions that scale is socially
constructed and politically mobilised is only beginningoe developed, with scholars tending to take

0KS FTR2LIIA2Yy 27T Wy (BiudiNg HinQjosilalehcia, 2612)Fuddslhnd Nihoyisa S R
Valencia (20123uggest thatk S 02y OSLJI 2F Wgl G SNEOF LISQ NBLINBaSyi
the multiple processes and dynamics that mediate water overespad time, in a way that avoids the

limitations of thinking about water according to traditional spatial scales and accepting hierarchical

forms of institutional administration as given. The concept of a waterscape exgloieK S ¢ 84 Ay & |
flows of watr, power and capital converge to produce uneven socioecological arrangements over space

and time, the particular characteristics of which reflect the power relations that shaped their

LINE R dz@Budd® & Einojos¥/alencia, 2012, pl24) Buddsand HinojesaValencia (2012) further
comment that awaterscape i1 a2 OA2a LI GAFE O2y FAIdz2NI A2y GKFG A
processes, which become manifest through the particular nature of flows, artefastgutions and
AYFIAYEFNRSE (GKIG OKFND.REHSNAES LI NI AOdzZ | NI O2y i Sk

Budds andHinojosaValencia (2012) argue th&bcussing on the concept of waterscape avoids three

particular limitations in relation to analysing water governance. (1) It ksad shift from thinking about
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the governance of water as a material resource towards an examination of the relationship between
water and society; (2) it endeavours to transcend conventional and hierarchical administrative
structures that characterise fmal water governance@and (3) it avoids confining analyses to
conventional scalar containers, and taking scale choices famtgpl. The concept of waterscape
therefore could overcome some of the difficulties presented by relying on a-basin or waterked

approach to water governance.

2.5.5 Nested scales

The focus on scale can be problematic as we can become focussed on the specific scale we are interested
in, but asWalker and Salt (200@jiscussthe scale which we are interested, iis connected to and
affected by what happens at scalelsove and below, not only in time, but also in space. They describe
how linkages across scales play a major role in determining how the system at another scale is behaving.
In fact as Holling, Gunderson, and Peterson (20@2)yue the organisation and functions we see
embracing biological, ecological and human systems are in fact interactions acrdt\aadn multiple

levels of nested systems. Limiting management to specific scales while not recognising the nested
components seems itself to be potentially problematic, in fatsson, Folke, and Hahn (20@éscibe
ecosystem management as requiring a mattale approach, therefore a recognition of the nested
nature of water management can help in a comprakive governance approackolke et al. (2010)
describe how tragformational changes at lower scales can lead to effects at the catchment scale, which
can in turn facilitate eventual catchmestale transformational change resulting in enduring and robust
sociatecological systems. A nested midtiale approach to watemanagement is therefore necessary

for effective water resource management.

2.5.6 Canterbury context

At a national level in New Zealand thand and Water Forum (2012pjomotes a tributarybased
approach to freshwater management, while tNeational Policy Statement for Freshwat@finistry for
the Environment, 2014advocated setting atchmentbased water quality limitswithin the Hurunui
River catchment itself the Zone Committee in its AHIrunui Waiau Water Management Zone

Committee, 2011pnlso suggests a tributatyased approach for the management o&adl limits in the
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Hurunui River. However the LUWQ group had discussed that management objectives should be
established at both the overall catchment level and at a-satchment leve[Brown et al., 2011)and
Mulcock and Brown (2013lojescribe howGMPs should be outlined at a farm level, and are not readily
detailed at the regional or catchment level. Further to this Rule 10.1 and 10.2 of the Regional Plan require
land users to be subject to an industry certification system, a catchment agreemeritrigation
management plan, or a lifestyle block management plan by Z&h¥%ironment Canterbury Regional
Council, 2013b) While being subject to a catchment agreement maalise a tributarbased
management approach, the other systems and plans do not necessarily follow this approach. For
example the Amuri Irrigation Company takes water from the Waiau River as pertwdter supply to

land u®rs, and therefore operategetween two different catchments.

Therefore it can be seen that within the Hurunui River catchment, and within the wider New Zealand
management literature there is the recognition that different scales can play an important role in
ecosystem managementhis is recognised in the CWNMGanterbury Water, 2010Wwhich sets out a
nested approach to wateresource management. This Strategy details the regional, catchment, sub

catchment and farm propertyelvels of management.

As discusse@arlier,anesting approach was recognised by Ostrom (1986¢. levels she discussed are
similar to the approach presented in the CWM&the CWM&he constitutionaichoice rules formulate

the governing arrangements wdhi legislates thaan ASM approacis required in the Regional Plan, this

is the regional level of managemerRules and decisions made at this level relate to the catchment
geographical scalét this level environmental outcomes may be required for tffeaive management

of cumulative effects. The collecthadoice rules are formulated alhé level at which the ASM manag

body operates. This body manages the ASM data, providing advice and suggestions for effective
management, organising the auditingnda communication avenues, and detailing their own
environmental outcomesThe geographical scale of this level is likely to align with a tribigast

Finally the operational rules affect the land users who are concerned with when and how to use their
land, the results of which have an effect on the resource itself. At this level in the application of an ASM
approach residem the FEP development, mooiting and possilglenforcement. Thgeographical scale

at which this level relates is to the faravd.
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Chapter 3

Conceptual Framework and Methodology

In the previous chapters the background to this research was established, and relevant literature was
examined. On the basis of an examination of the literature a conceptual framework has been ddvelop

which has guided the current research. In this chapter the conceptual framework is set out, the research
aim and objectives used to examine this framework are introduced and the methodology by which the

research was conducted is discussed.

3.1 Conceptial framework

Ravitch andRiggan (20123nalyse how conceptual frameworks guide research, what they are and how
to develop them. They argue that conceptual frameworks are comprised of three primary elements:
persoral interests, topical resch and theoretical frameworks. Each of these elements has influenced
the conceptual framework upon which this research is bag&aitch and Riggan (201st)ggest that a
conceptual framework is a series of logical propositions, which have the purpose of convincing the
reader ofthestuda A YL NI yOS I yitRholNRam@ekids thE deedrdk GuBSiiohN\ak:

an outgrowh of the argument for relevancehat data collected will provide the researcher the raw
material needed to explorthe research questions or aimend that the analytic approach will allow the

researcher to respond to those questions or aims (p. 7).

The first two sections of this thesis presented a discussion about concerns surrounding the current levels
of nutrients in the Hurunui River and its tributarieie to the presence of high periphyton coverage.
With the prospect of more irrigation expansion and the corresponding intensification of land use
practices, there is concern that the cultural, social and environmental values of the river may be further

compromised if nutrient losses are not addressed. As part of addressing the loss of nutrients, the
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Regional Plan has set nutrient limits on the Hurunui River and its tributaries and is promoting the
collaborative governance ofater resources. While there ameeans to address nutrient losses including
good management practices and mitigation measures discussed in the literature, without the by

the stakeholders in the Hurunui Riveaitchment any such measures are likelp®ineffective(Lees et

al., 2012; Ostrom & Cox, 2010; Reed, 2008)

In past yearsscholars argued that users of CPRs were unable to organise the management of these
resources(Hardin, 1968) Howeverin the 1980s many scholars began to realise that collaborative
governance had been effective in many examples of CPR managé@stram, 199Q) The lierature

has many empirical examples illustrating that where there is positive stakeholder involvement, there
will be corresponding stakeholder ownership if any particular problems exist regarding the management
of CPRéLees et al., 2012; Ostrom, 1990; Ostrom & Cox, 2010; Reed)2008)s the intention of the
CWMS that a high level of audited selhnagement would be in operation in the Canterbury Region
(Ganterbury Water, 2010) Following this recommendation the Hurunui and Waiau Regional Plan
requires land users tdelong to a seilfjoverning body, referred to throughout this thesis as a
managemenbody orcollective operating under an ASM approach foetmanagement of water quality

(Environment Canterbury Regional Council, 2013b)

Audited selfmanagement (ASM) is a relatively new style of-gelfernance, and has been viesvas an
alternative to regulatior{Jenkins, 1996)here are a number of key elementsitlined in the literature,

in the applicatiorof an ASM approach, which need to be adjusted somewhat to the locality in which an
ASM scheme operate3hese include governance arrangements, farm environmental plans, audits,
enforcement, and communication mechanishulcock & Brown, 2013a, 2013s hese factors will
form the basis upon whitany ASM approach will operate,istimportant b investigate how these

elements are viewed in the Hurunui River catchment.

Ostrom (1990) described a series of case studies in which common pool resources (CPRs) were managed
by the cooperation and collective action of local users. In her wdokerningthe Commonsshe
describes eight design principles which characterised the managerhahtod the robust CPR examples

she discussesee Table 1)While there have been critiques of the principles Ostrom puts forward, the

literature examined widely suppts them. For an ASM approach to endure and to work effectively it
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would follow thatthe institutional arrangements proposed and accepted in the Hurunui River catchment

would reflect the design principles set forth by Ostr890).

The examples Ostroifi990) used in her workranged from rather small villages to ¢gr states in the
United States. I& included in her design principles a provisional principle relating to those instances
where the management of the common pool resource was large, with theigiom of a nesting
arrangement in the management. Scale can be seen as a contentious issue. There are marherssearc
who argue that a catchmenwvide approach ishe most appropriate, those arguing a tributagsed
approach is the most appropriate, thhdse who argue that a waterscape is a more fitting concept by
which to analyse scale. There are also scholars who recommend a nested approach to water
management, and this was in fact the approach upon which the CWMS was (Gs#erbury Water,

2010) Whether the differing views of scalar governance affdfe@smanagement of the water resources

is an interesting question, therefore how differing views could shape an ASM approach in the Hurunui

Rivercatchment is worthy of examination.

The conceptual framework for this thesis is based upon the design principles outlined by Elinor Ostrom
(1990). As Ostrom observed the enduring management of natural resources at sustainability limits
should reflect thes principles. The literature argues that ASM is an effectivama®f managing water
guality, therefore the ASM approach adopted in the Hurunui River catchment, should reflect and be a
means of implementing the design principles described by Ostrom (198&).research will seek to
identify whether this is the casdyy examining the opinions of stakeholders in the Hurunui River

catchment regarding the application of an ASM approach.
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3.2 Research aim and objectives

This research investigates thelladorative approach in applying an audited selinagement approach
G2 GKS | dzNHzydzA OF GOKYSy iG> G4KS adGl1SK2f RSNEQ LISND!

the institutional arrangements they support to meet the nutrient limits outlined ie Regional Plan.

The principal aim of this research arising from the literature is:

To identify the features and institutional arrangementthat stakeholders are willing to
support, and to identify and address potential obstacles in the effective appiwaof audited

selfmanagement to manage nutrient losse® the Hurunui catchment

To aid this examination the research has five key objectives:

a) Toassesd (i | 1 SK2 f RS NEavetheritieybalieve therelisi wate? quality problem and
whether theyare prepared to act to manage the water quality;
b) To determine which features of an audited salhnagement systerthe key stakeholders in the
Hurunui catchment support, and how these align with ASM literature;
c) To determine the type of institutional arraaments key stakeholders in the Hurunui catchment
adzLJL2 NI YR K2g (GKSasS ItA3ay gA0GK hadNRYQa SA3
d) To compare the preferences in ASM features and institutional arrangements supported by land
and water users in three different geographieatas;
e) ¢2 SEIFIYAYS ail1SK2f RSNAQ OASgsa 2y G(KS aodltsS |

managed
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3.3 Research methodology

¢KS NBASFNODK RNIga 2y ljdzrtAdlrGAGS NBaSkNOK YSiGK
explored. In particulacase study research was used to enable research into the complex problem of
managing water quality in the Hurunui River catchment where secamomic and biophysical systems
interact(Scholz, Lang, Wiek, Walté&r Stauffacher, 2006 5takg(2000) comments that case studies can

be used to test hypotheses. ASM, it is hypothesised, is an effective way of managing nutrient discharges

and maintaining water quality and is set forth in the CWMSuah.sAlthough the specific details of each

particular zone will differ from those in the Hurunui, case study analysis provides rich lessons which can

be learnt from an ingstigation into the stakeholde@perceptions of the application of ASM in the

Hurunu River catchment. These lessons may be applied in other zones in the Canterbury region. Yin
OHnnodov | NHdzSa GKIFIG GKS dzasS 2F OFrasS aiddzRe NBaSlk ND
rather the goal of using a case study will be to expand anémdise theories or findings. Furthermore,

as Stake (2000) comments, because of the universality and importance of experiential understanding,
60FrasS &adGddzRAS&E OFly 068 SELISOGSR G2 O2yiAydsS (2 KI ¢
Y S (i K ZpR2A)E

Case Study research is defined by Simons (2009) as:
An indepth exploration from multiple perspectives of the complexity and uniqueness of a
LI NI A Odzf  NJ LINRP2SOlU> LRftAOeY AyaltAaddziazys LINEA3
based,inclusive of different methods and is evidededl. The primary purpose is to generate
in-depth understanding of a specific topic (as in a thesis), programme, policy, institution or
system to generate knowledge and/or inform policy development, professymaatice and civil

or community action (p. 21)

Some specific strengths of choosing to use case study analysis for this research is that it enables the
experience and complexity of a policy to be studied in depth and interpreted in the veryalitioal

contexts in which the policy is to be enacted. Furthere, case study research can document multiple
perspectives and explore differing viewpoints, in demonstrating the influence of key actors and
interactions between them in telling a story about thelicy in action. Case study research is useful for
exploring and understanding the process and dynamics of change, through closely describing,
R20dzySyidAy3 IyR AYUSNILINBiGAYy3d S@Syia a GKSe& dzyF2f
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that were critical in the implementation of a policy and analyse patterns and links between them. Finally,
and importantly for this research, case study has the potential to engage participants in the research
process, allowing a recognition of the importaraf@nteraction and the validity of all points of view in

the appreciation of the understanding of a particular tof@mons, 2009)

In order to evaluate the opinions of stakeholders regarding the application of an ASM approach the
research focused on a series of sestructured interviews (refer to Appendixfér interview outlines.
Semistructured intervews were chosen because they have some degree of order, but maintain
flexibility (Valentine, 1997)The general format was to use opended primary questions to initiate
discussiorand secondary questits to act as prompts that encouraged the interviewee to follow up or

expand on an issue already discus@@dnn, 2010)The order and direction of questioning was adapted

ol &SR 2y (GKS LI NI AOALI Yy Quere B ZoLa2gyided Onverdtiqifirk | G G K S
2009)

According to Simons (2009)-depth interviewing has four major purposegt) to document the
intervieweS Q& LIS N& LIS O i A2pthe adtiye edgigdmeit 2nidAedriing it can promote for
interviewer and interviewee(3) the flexibility it allows to change direction and pursue emergent issues;
and (4) the potential to uncover and represent the unobserved feelings and events thaiotdre

observed.

3.3.1 Interview participants

In the design phase of the research, it was decided to select key stakeholders in the Hurunui River
catchment to interview. It was hoped that by interviewing those most closely involved in the
implementationof ASM, and those who had strong connections to the river, that the research would be
well-informed and weHpositioned to learn about the issues surrounding nutrient management and the

suggested ASM approach.
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Interview participants were sought in seatrways. Firstly, the Zone Committee Facilitator was
approached and asked for his recommendation of industry groups and organisations which had an
interest in the Hurunui River catchment. A letter of introduction was sent to each organisation explaining
the nature of the research and asking for representatives from the organisation to interview (see
Appendix B). Secondly, farming participants from the Upper and Lower Hurunui areas were selected
after several members of the Zone Committee were approached aaked for the names of farmers in
particular localities who would be interested in talking about water quality issues and audited self
management. Thirdly, farmers surrounding the Pahau River were selected after the researcher firstly
talked to the Amurirrigation Company (AIC) manager Andrew Barton, who then advised that a director
of AIC be contacted who owned property draining into the Pahau River. This director advised the names
of other farmers to contact. Finally, other farmers were contacted ugmommendation from farmers

who were selected as described previously.

Representatives from the following different organisations were interviewed:

Hurunui Water Project;

baInA ¢ Kdz t NPLISNIHASAT
b3aInA ¢FKdz wnyl y3rT

Fish and Game NZ;

1
1
1
1
9 Forest and Bird ProtectinSociety of New Zealand,;
1 Environment Canterbury;

1 Dairy NZ;

1 Irrigation New Zealand;

9 Amuri Irrigation Company; and

1

The Sustainable Farming Fund.

In total twenty eight interviews were conductedith eleven being conducted with representatives from

the organisations listed above (two being from Forest and Bird), and seventeen interviewees were
farmers (see Table 2). The farmers selected were land users in three maifsee&igure 3the Lower

Hurunui, Upper Hurunujon the true right of the Hurunui Riveand the area surrounding the Pahau
WAGSNI | NBLNBaSyidldAdS FTNRY b3InA ¢l Kdz t NPLISNIIAS
as a large farmer (farming the Balmoral Forest), for the purposes of this research they were classified as

an organsation. It was originally intended that a minimum of seven interviews be conducted in each of

the geographical areas, however due to difficulties scheduling interviews because dairy farmers were
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calving and because of travel constraints, the final intevmi@mbers were reduced to six each from the

Upper and Lower Hunui areas, and fiveelom the Pahau River area.

Figure 3 Localities ofthe geographical areas of theterview participantsn the Hurunui River
catchment(Adapted from Environment Cantenlry Regional Council, 2015. Retrieved

22 April 2015from

http://ecan.govt.nz/getinvolved/canterburywater/committees/hwinui-

waiau/Publishinglmages/hurunimap.pdi

As discussed the farming interviews included participants from three main geographical areas: two sub
catchments of the Hurunui Rivethe Waitohi River (Upper Hurunui) andet Pahau River; along with

the lower Hurunui River (see shaded areas of Fidlifer localities). These areas were selected to
examine if there were any notable differences in perspective with regards to managing water quality
and the implementation of ASM within these geographical aréagy provided examples of different
farming technigueqsee Table 2)Three of the siarmers interviewedin the Upper Hurunui area
(surrounding the Waitohi River) were sheep and beef farmers with some cropping, one provided dairy
grazing and two were dai farmers. There were similar farming techniques in the Lower Hurunui area
with one dairy farmer and five sheep and beef farmers, whereas surrounding the Pahau River four

participants were dairy farmers, with one operating dairy support.
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