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EXEQUTIVE IMMARY

It has long been acknowledged in New Zealand that there are significant challenggruring funds
for stormwatermanagergo address the costof operating andmnaintaining desiredevels of service,
and for planning for future growth while meeting community aspirations to ta&inor enhance the
quality of the environmen(ira, 202*; Landcare Research, 2005Despite this, the motivation for
investigating alternative ways of securing stormwater funding has been low. wowhe

ratification of the National Policy Statement for Freshwater Management {[N®8s likely to

provide the impetus to effect the changes needed within goaarce and funding structuresThe
NPSFM requires water quality targets to be set by regional and local councils teeed
contamination of New Zealand’s freshwater, groundwater and marine recgennironments. The
requirements of the NRBEM means that a traditiongliped “business as usual” (BAU) approach is no
longer acceptable in New Zealand cities, and thus costs of infrastructure tq amwiedy or

mitigate the effect of urban contaminants on our receiving water bod®s need to be accounted
for. Local Government New Zealand has identified that property rates (the primary fundin
mechanism for stormwater infrastructure across New Zealand) are not the bdgiray tool to
address the funding challenges which are facing local authorities (NationaliCufureal
Government NZ, 2015pand thus new, alternative means of funding for stormwater infrastructure
must be sought.

Building on previous studiebd, 2012; Landcare Research, 26Da literature reviewwas
undertakento identify alternative finding optionghat are, or could be used in New Zealand under
the Local Government Act 2002 and Local Government Rating Act. Tdédalvsummarises
some of the optionsliscussed in the report and in Appendix A

Summary of funding optior(@dapted from Landcare Research, )05

Funding of capital works only Funding of capital or operational Other available fundingnechanisms
works
Borrowing (loans or bonds) Allocations and grants (e.g. from Voluntary offset credit and incentive

national roading charge revenues) | schemes (e.g. reduction of fees to
encourage behaviour change)

Vested asset or financial Regimal sales tax Negotiated agreements
contributions
Development contributions General rate based on property valu| Cap and Trade approach (i.e.

creation of an economic market via
water qualityor quantitytrading)
Uniform annual general charge Public privatepartnerships
Targeted rates (these could be base
on, for example, land area,
impervious area or hydrological
contribution)

Fees and charges

Penalties

tlra, SJ T, 2012, A Review of Alternative Funding Solutions for Stornkaatagement, Prepared by Koru Environmental Coastst
Ltd. for Auckland Council. Auckland Council Technical Report 2014/008, Jdiry 2

2 Landcare Research. 2005. An Overview of Stormwater Funding Options faudkiand Region. Prepared for the ARC. Report No:
LC0506/012

¥ National Council of Local Government New Zealand. 2015b. Local GovernmengmRedew- A discussion Paper.
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Additionally, he literature review also investigated where these mechanisms have heefied in
cities around the worldwhat method of implementation was used ahdw successfithey have
been.The review(Table 2 in the main reporfpund thatthe application of a ruroff based
stormwater fee is a common means of funding stormwater sewin the United States, Canada,
United Kingdom and Europe. Additionally, many of the cities withirethesalities also include
incentivebased fee credits/savings to promote behaviour change acehitivise the use of green
infrastructure. The “Capr@ Trade” approach (i.ea quantitybased market instrument that
restricts the total allowable level of emission, allocates this level among indigids allowances,
and permits the transfer of these allowances through free trade (Ira, 3pis2also commonly used
in the United States.

Internationally, the main objectives or focus of using an alternativamsef funding stormwater
were to:
X address undecapacity problems in aging infrastructure (Europe, the USA, Canada);
X provide an orgoing and ringenced source of funding for maintenance of existing and
future stormwater networks (Europe, the USA, Canada, Australia, New Zgaland
X meet reguatory requirements/ discharge limits (USA, New Zealand, Augtralia
X promote green infrastructure (Europe, the USA, Canada, Australia)

In the majority of cases, the initial impetus for seeking new waysrfifig stormwater service
provision was in respoeso either a regulatory requirement for the reduction of pollutants (USA)
dealing with escalating costs of aging undapacity infrastructure (USA and Europe), or severe
weather events (drought Australia).

The reportdocuments New Zealand and Ausiaal case studies and also highlights commonalities
and lessons learnt relating to implementation of the identified funding andritice schemes
internationally.

With respect to evaluating the right funding and incentive mechanisms far ZéalandlLandcae
Research (2005 p.6%) identified that any funding strategy should be based on fividigg
principles:

1. Sufficiency: The need to secure adequate funds to renew existing infraiire, improve
service levels consent with public priorities, and provide for growth.

2. Certainty: The need to ensure that sufficient funds will be available when required.

3. Equity: The principle of exacerbator (polluter) pays, i.e. those that generate addition
demand for stormwater seices should significantly contribute to its provision. This
includeshomeownerscommercial properties, road users and developers.

4. Efficiency: The principle that a funding mechanism should provide ingestfor behaviour
consistent with the goal ofducing stormwater volumes and contaminant to levels that
achieve the desired environmental and social outcomes.

5. Acceptability: The likelihood that the recommended strategy would be politically
acceptable.

Current funding models used within New Zealasigch aggeneral rateydo not meetmany of the
guiding principles above, and we have not seen veideead use of théentified alternative funding
mechanisms in Ne&ealand.Additionally, any fundingtrategy wouldheed to take into account the
public / private split of costs. Whilst it is imperative that an equitable funsirajegytakesinto
account where these costs may lie, in reality all costs are borne in differipgnpians by private
individuals via “orcharging” from developers, network utility fees or rates (targeted and other
wise), businesses increases the price of their goods or services, gdaydrousehold cos(see
Figure 1 in the main report).

Activating WSUB- Alternative funding and incentive mechanisms iii



Based orthe abovementioned criterigas wellas the implementation of different alternative
funding mechanisms across the world, it is clear that there is no silver llieh can solve the
funding gap facing councils and network operators in New Zealand. Rather, axtaplp@mach to
funding is meded. The exact make of this funding approacWwould need further investigaon,
but it could include the following elements:

x New developmentgreenfield and large scale brownfield) CAPEX t¢odte funded through
development and financial contribisins and implemented in a way which provides greater
flexibility for councils/ utilities to have more say in what types of assets elieeted

x Targeted ratesfor stormwaterOPEXundingof existing stormwater infrastructure and to
cope withmaintenance costs of new infrastructyre

X Incentives and reduced fees for properties incorporating green infrastructure

X Road user chargde account forcontamination from roadgup to 35% of impervious
surfaces are located on naateable land, ané0%o0f expenditure associated with pollution
control is required because of pollution caused by motor vehifltes

x Cap and trade schemes for urbeatchments which incorporate large rural areas

x Third party operators and/or public private operators to deliver and marsagedalone
integrated water schemes.

X A national government incentives programigsémilar to the Melbourne Water “Living
Rivers” programme) whichllowsregions to sustainably implement the NP8l and
providessupportto WSUD projects in local councils, financing activities and emplogees
build capacity and facilitate projects whicbuncils would not otherwise take on.

In conclusion, the main premise behind any funding stratdgyuld be thabf “polluter-pays”. A

key funding principle should be that whilst the wholergaunity may benefit from stormwater
infrastructure, the peoplevho generate the effect should be required to pay to mitigatd_inked

to this, many of the public good outcomes and-eenefits that could be achieved from green
infrastructure are generally wider than just stormwater management provisian (eealh, safety
and employment). As such, councils should look to leventiter government organisations to
provide funds as a coshare for the benefits that they receive from the green infrastructure.
Finally implementation internationally clearly demomates that effective implementation of WSUD
requires that the funding strategy encompass fee credits and/ or prograimcentives to assist in
creating behavioural change within the community and increase awaretiestsrmwater effects.

It is recommendedhat thisreview form the building blocks to further investigate suitable funding
systems andncentivemechanismgor New ZealandSuch an investigation should be initiated at the
central government level, with sufficient focus being giveproviding expertise, funding and
increased capacity to councils across the regions of New Zealand to faciléatestainable
implementation d the NPSFM.

We recommend that future research be undertaken that identifies: the current sthtieree waters
funding by local authorities; opportunities to identify and resource comitomtbox mixes of
solutions; opportunities for ctenefit based funding; and gaps in capacities to pursue the
opportunities afforded by alternative potential funding regimes. Theseugieg are motivated
aroundthe refinement and investigation of an appropriate incentives and funding policypgpast
WSUD implementatio across regional areas of New Zealand
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1. Introduction

1.1 Background

The Building Better Homes Towns and Cities NatiSo@nce Challenge (BBHTC) is funding the
‘Activating Water Sensitive Urban Design (WSUD) for healthy, resiliembgoities’ research
project. The project aims to deliver research and enhance capabilitydessl critical current
barriers to the uptake o¥WSUD in New Zealand.

WSUD is an alternative to conventional forms of urban development. It aiiméeigrate urban
planning and water management in order to better manage, for example,ngaigply security,
water quality in natural waterbodies, floodsk and amenity values of waterbodfésWhile
different jurisdictions place emphasis on different aspects of WSthB following concepts are
particularly evident in a New Zealand ‘understanding’ of what WSUD comforises
X minimising impervious areas: WSUD aims to limit stormwater runoff and contatninan
generation at source by minimising the construction of impervious sesfaguch as roads
and roofs through urban design techniques such as clugiexrm innovative streetscapes.
X minimising site disturbances: WSUD aims to limit earthwork volumes andteikteugh
careful urban design which complements the existing lanpisca
X creating or enhancing natural areas: WSUD aims to protect and enhance/ rastoral
areas as well maintaining the functioning of natural drainage systems, rather thaningplac
stream networks with piped systems.
X use of green infrastructure: WSUD uses green technologies (wetlamalessrain gardens,
green roofs, infiltration) to better manage stormwater in a way tbamplements its
approach to land use planning.

As discussed in the report oblhderstanding Costs and Maintenance of WSUD in New Zé&dleand
and Simcock, 2029 WSUD has been offered up asosteffectivesolution which assists in
addressing theffects of stormwater dischargedVhilst there are still gaps in our knowledge around
the long term operating costs of green infrastructure practices, localowedseas research is

starting to show that green infrastructure and WSUD can lead to costs savingdl as community
benefits Moores and Batstone, 2029 In order for implementation of WSUD to be sustainable,
and for benefits from the associated green infrastructtoeendure, sufficient funding, over and
above general rates, needs to be sezl by network operators and councils to fund thegwing

cost obligations associated with the construction, vagtimaintenance and renewal of stormwater
infrastructure.

1.2 Project overview
There are three phases to the project. Phase 1 is now &mpnd was the discovery phase,
involving engagement with WSUD’s community of practice to detegriia project’'s subsequent

4Mouritz, M., M. Evangelisti, and T. MAdir. 2006. Water sensitive urban design. In: T. Wong, ed., Australian Ruadiff/(Engineers
Australia, Sydney, Australia, pp15522.

5Hoyer, J., W. Dickhaut, L. Kronawitter, and B. Weber. 2011 Waterigekbiban Design: Principles and Inspaatior Sustainable
Stormwater Management in the City of the Future. Jovis, Berlin, Germarg4p. 1

8 Fletcher, T., W. Shuster, W. Hunt, R. Ashley, D. Butler, S. /8thimgwsdale, S. Barraud, A. SemaBewies, L. BertraneKrajewski, P.
Mikkelsen, G. Rivard, M. Uhl, D. Dagenais, and V. Viklander. 2014. $)B®|R4, WSUD and meréhe evolutian and application of
terminology surrounding urban drainage. Urban Water Journal 12(B)582.

7For instance, in Aucklandsee Lewis, M., J. James, E. Shaver, S. Blackbourn, A. Leahy, R. BeydckR PSWihongi, E. Sides, and C.
Coste. 2015. WateBensitive Design for Stormwater, Auckland Council Guideline Document G20 &suckland Council, Auckland,
New Zealand, p.193.

81ra, S.J.T. and Simcock, R. 2019. Understanding costs and mainteh®/@8e/D in New Zealand. Research report to the Building Better
Homes, Towns and Cities National Science Challenge.

9Moores, J. and Batstone, C. 2019. Assessing the Full Benefits of WStdiciReport to the Building Better Homes, Towns &ities
National Science Challenge.
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1.

Incentives and funding: international
options analysis for NZ/Aotearoa WSUD

WSUD success stories: webs_ite-a'rid
evaluation protqcol"'\_

Knowledge transfer: learning from
the Australian expetience

Investigating WSUD barriers:_
roading and develgpmentsectors

WSUD and Te Ao Maori:
scoping exercise

Guidance for |
maintenance-led

research prioritie¥. The pie chart below highlights key areas of research as determined in Phase

Understanding the ;
full lifecycle costs
of WSUD

Characterising,
evaluating and

desi d '
con:tsrlfl:t?:n of I. demonstrating the
WSUD in [ full benefits of
Aotearoa/NZ | WD /

Thepurpose of ths reportis toprovide a brief overview of the available alternative funding
mechanisms for WSUD as well as potential incentives which can be used/abeaichplementation.
An international literature review was undertaken and a summaistaimwater funding and
incentive mechanisms which are currently in place around the world is providthedreport

provides recommendations for future research and use oflfag and incentive mechanisms within
the New Zealand context.

In Phase 3 of the pject, the research team will disseminate research findings from the ‘quick win

activities as well as delivering a-designed and prioritised longéerm plan for the continued
delivery and implementation of WSUD research, beyond the life of thjegr

1.3 Stormwater funding in New Zealand

In a recent review of three waters infrastructupeovision anddelivery Minister of Local

Government and Minister of Healt2018%) the New Zealand Cabinet acknowledged that there are
challenges facing council stormwater services, however that it is difficult totifuémese

challenges due to a lack of good quality information about the conddfatormwater

infrastructure, along with its susceptibility to climate change. In addiftomas acknowledged it
along with the governance frameworkinding and financing to upgrade infrastructure is one of the
key problems facing three waters provision, with a resultant recommeaoddieing that the NZ
Government embark on a process of three waters reform over the next few years.

Despite this recent review, has long since been acknowledged in New Zealand that there are
significant challenges in securing funds for stormwater operators to addresogt of maintaining
desired levels of service, and falianning for future growth with an aim to maintain or enhance the

0 Moores, J., Batstone, C., Simcock, R. and Ira, S. 2018. Activatingdv/Bedthy Resilient CommunitieDiscovery Phase: Results
and RecommendationsFinal Report.

1 Minister of Local Government and Minister of Health. 2018. Future sfatee three waters system: regulation and service delivery.
Paper prepared for the Cabinet Economic Development Committee of New Zealand.
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quality of the receiving environment for the benefit of communities @@14'% Landcare Research,
20059). In 2004, PriceWaterhouseCoop@?e/C}*identified that to merely maintain the stas

guo of stormwater infrastructure in the Auckland region (i.e. focus manageritforts primarily on
flood mitigation)the cost to Council would be in the order of $1.9 billawer a 20 year planning
horizon Across New Zealand, the estimated cost of renewing the three waters network
(wastewater, potable water and stormwater assets) is in the order of $36rbith $50 billion over
the next 15 year¢National Infrastructure Unit, 2015. Internationally many cities (see section 2.3)
have neededd investigate alternative funding methods for stormwater infrastructure iown to
secure funds for ongoing maintenance.

In Australia, historic severe droughtsvieded to a nationally funded “Water Sensitive Cities”
Cooperative Research Centre to research and integrate management ointhtefs and transition
Australia’s cities into water sensitive citiesd was the key driver behind thestructuring of
governance and funding of stormwater infrastructure in Malime.

Despite the historic lack of funding for stormwater in New Zealand, the maiivédr investigating
alternative ways of securing stormwater funding has been low. Howeweratificationof the
National Policy Statement for Freshwater Management (RM3s likely to provide thémpetus to
effect the changes needed within governance and fundingcstires The NPEM requires water
guality targets to be set by regional and local councils to reduce congdiminof New Zealand’s
freshwater, groundwater and marine receiving enwineents. The requirements of the NPSI
means that a traditional piped “business as usual” (BAld)agrh is no longer acceptable in New
Zealand cities, and thus costs of infrastructure to avoid, remedy or mittateffect of urban
contaminants on ouragceiving water bodiesow needto be accounted far

PwC (200%) determined that if water quality outcomes were identified to be importanttfeey

have now through th&NPSFM), then expenditure could rise to as high as $11.2 billion over a 20 year
planning horizonn Auckland More recently, the Auckland Plan has identified a funding shortfall of
between $10 $15 billion to meet infrastructure costdhe Otago District Council envisages that
meeting standards set through the NPB! will incur addional costs of around $10 million over 7
years, whilst Tasman District Council expects to spend an additional $2 mnéothe next 10 years
(National Council of Local Government NZ, 269)5b

In a local government review of funding, Local Government New Zealand (déhiied that
property rates (the primary funding mechanism for stormwater infrastructure achktmwv Zealand)
are the cornerstonef funding for local government, however, they are not the best and amdytb
address the funding challenges which are facing local authorities (NationaliGufurmcal
Government NZ, 20139. Many local authority areas have very low rating bases, and some face
either no growth or projected retrenchmeni@tional Council of Local Government, I9491%7),
leading to a reduction in rates revenue

The historic funding shortfall for the maintenamof existing stormwater infrastructurow rating
base within the New Zealand regions, and the water guadijuirements set through the N3/

2lra, S J T, 2012, A Review of Alternative Funding Solutions for Stornatagement, Prepared by Koru Environmental Coastst

Ltd. for Aucklan€ouncil. Auckland Council Technical Report 2014/008, January 2014

B Landcare Research. 2005. An Overview of Stormwater Funding Options fardkiand Region. Prepared for the ARC. Report No:
LC0506/012

4 PriceWaterhouseCoopers. 2004. Funding Auckland Regional Stormwater:idms@ptalysis. Prepared for Infrastructure Auckland.

15 National Infrastructure Unit. 2015. The Thirty Year New Zealarastnicture Plan 2015The URL for this publication on the
Infrastructure website at August 2015 ligtp://www.infrastructure.govt.nz/plan/2015

16 National Council of Local Government New Zealand. 2015a. Local GovernmengRemdew- 10 Point Plan: incentivising economic
growth and strongdcal communities

7 National Council of Local Government New Zealand. 2015b. Local GovernmengMeew- A discussion Paper.
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now provide New Zealand with the motivation and mandateded to investigatalternative
means of fundingtsrmwater infrastructure provision to provide a stable, sustainghleding base.

1.4  Structure of this report
This report provides a summary of the various funding and incentive meamsaaigilable to
councils to facilitate a sustainable platform ftwetimplementation of WSUD.

X Section 2 provides a description of the various funding and incentivhaméms, along
with relevant case studies from New Zealand and Austréialso summariseand
tabulatesthe results of annternational literaturereviewon implementation of alternative
funding mechanismi the USA, Canada, Europe, Australia and New Zealadgrovides
key lessons learnt

X Section 3 discusses key criteria which should be used wheeloping a funding stragy for
New Zealand

X Section 4 concludase report and providesecommendations for future work.

It is noted thatim 2012 a comprehensive review of alternative funding megras which could be
used in the Auckland region was undertaken by Ira (2)Bahdearlier by Landcare Research
(20059). The information provided in those reports relating te ifferent types of funding
optionsand criteria for analysing funding options is stillid,andhas been includeah parts of
Sectons 2 and3. Appendix A provides a summary of the different types afifng and incentive
mechanisms.
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2. Alternative funding and incentivmechanisms

2.1 Overview

Landcare ResearcBq05%) and NSCC (208pundertooka literature review tadocumentfunding
mechanisms which are currentlyailable for usén New Zealand and internationally. The list
provided inTable lincludesoptions that are or could beused in New Zealand under thedal
Government Ac2002and Local Government Rating Acandcare Research, 2085

Table 1Summary of funding options (adapted from Landcare Rebe2@053)

Funding of capital works only | Funding of capital or Other available funding
operational works mechanisms

Borrowing (loans or bonds) | Allocations and grants (e.g. | Voluntaryoffset credit and
from national roading charge | incentive schemege.g.

revenues) reduction of fees to encourage
behaviour change)
Vested asset or financial Regional sales tax Negotiated agreements
contributions
Development contributions General rate based on Cap and Trade approach (i.e.
property value creation of an economic

market via water qualitand
guantity trading)

Uniform annual general charg Public private partnerships
Targeted rate (these could be
based on, for exampléand
area impervious area or
hydrological contribution)
Fees and charges

Penalties

A general overview of these mechanismith a focus on theénore innovative mechanismis given
in Section2.2. Appendix Aalsoprovides a summary of eathe funding mechanismshown in Table
1. Itis noted that different financing options (such as sink funds, assestimeaits, etc.) are not
covered in this report, however, they would form an img@ort part of any funding strategy.

2.2 Funding options

2.2.1 General rates and uniform annual general charges

Revenue collection through general ratbased on land or property valwe Uniform Annual

General Chargg UAGCareintended to distribute the cost adervice provision equitably among
beneficiaries or usersit is predicated on the ability to pay prin@. As identified in Section 1.3,
these types of revenue collection mechanisare widely accepted for collecting revenue for a set of
serviceqe.g. such as stormwatedglivered uniformly to each rating uniCharging through general
ratesis the most common system usedNiew Zealandby regioal and territorial local authorities.
This is mainly because it is widely accepted, is easy to administer and alidlggibility in that
adjustments in expenditure can be made relatively simplsesponse to planning or political

cycleds.

However, general rates have a number of disadvantdgeamelythat:

8 North Shore City Council. 2005. Stormwater Charging Study. Report préyaviadinsell Ltd.
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X increased charges (leading to a growth in revenue) is limited by public abdépt which
may not be closely related to factors influencing expenditure,

x its inherent flexibilly can lead to manipulation of expenditure priorities that might be
inefficient, and

X there is no incentive for individual ratepayers to change their behaviour in nsgpt costs
as there isno direct relationship between use and payment.

Because prperty size and type influences the generation of stormwater runoff, hasgncluding
payment for stormwater services as part of a UAGC is just as inefficient and @& @is charging
for stormwater services through a general rate. The reason for this is #itditen mechanism bears
any relation to the actual use of or contribution to the wefer the service by the individual
ratepayer. In general, charging for stormwater services through a UAGC didpyoptely burdens
smaltfootprint buildings. Afurther limitation is that the amount collected under a UAGC and
uniformly charged targeted rates is constrained to a maximui308b of total rates revenue under
s21 LGRA0023, Appendix A corgtins further information about general rates and uniform
annual charges.

2.22 Targetedrates

In general, “targeted rates” is a generic term that is used to targetZ0h2?):
X a specific activity or group of activities being funded, e.g., stormmanagement
X a specific factor being used as the basis for chargigg,ipervious surface area
X characteristics of the property being charged, e.g., properties withjmeaified zone.

Key advantages of using a targeted ratethat it:
X creatsa dedicated revenue streafor a particular activity to meet the growing irstenent
needs
x providesfor a transparent allocation of funds and information about the cost of theice
and
X itis consistent with the ‘usepays’ principle

Appendix A contains further information about targeted rates.

The“case studyboX’ overleaf summarises the findings of a review process that the former Autklan

City(ACCand North Shore CitfNSCCgouncils undertook to investigate a targeted rating system.
In 2004the formerNSCC prepared a new Stormwater Strategy 2004 to addressrtportant issues
across the City: firstly the achievement of sustainable goals for theosmnvéent via an ongoing
reduction in stormwater quantity and improved stormwater quality; andosglly, that meeting
these sustainable strategic goals will resalan increase in expenditure which would need to be
funded. Resultantly, NSCC commissioned a scoping studigmiify alternative funding options,
including economic incentives to support implementatafrthe Stormwater Strategy 208% In
2004, ACC also undertook a scoping to investige two alternative funding methodfor
stormwater, nameha targeted rate and a development contribut®policy.

¥ Temple, C. and Webb, @004. Stormwater update, including the targeted rate. Auckland CityoildReport to the Annual Plan
Direction Setting Meeting.
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North Shore City Council (NSCC) and Auckland City Council (ACC) proppsedious
area charge (IAC): a case study

In 2004 the former ACC and NSCC investigated the implementation of a targeted he main
reasons for the targeted rate were to provide dedicated funding for higheir@mwmental
standards in the city, to provide a flexible and adaptable rating policy to fundnedated
stormwater costs, and to base the targeted rate on impervious area to a€lgeater eqity in
the allocation of costs.

NSCE2005%) andACQ2004°) recommended that new development should continue to be
funded through development contributions, and that thedated IAC would be used to fund
improvements to the existing stormwater system and to ensure continuatht@nance of the
stormwater network. Given that a portion of the NSCC rates was already being edldoat
stormwater network maintenance, the report recommended that, initially, thé Bhould replace
that portion of stormwater funding allowed for through the general ratesrder to minimise
any rate increases at the outset.

The following key issues for consideration with respect to implementatidgheolAC were tabled

1. Determining what costs can be covered by an I1ABe focus for both councils was to
ensure the IACavered the cost of improvements to and maintenance of the existing
stormwater system. HowevelACs cannot be applied to noateable land, such as
roads. As a result, ACC (2004) stated that IACs could not be usedad-alate funding
solution andthat a uniform charge should be applied to cover ‘public’ areas.

2. Taking account of the public/ private splitThe provision of stormwater networks is a
public good from which all ratepayers (whether or not theg aonnected to the
network) will benefit. As such, any equitable funding system needs to talauat of the
public and private split or distributioof benefits. NSCC (2005) proposed a 30% publi
70% private split, with “public” referring to public stormwater assets isérg public
areas such as roads, opens spaces;nabeable properties (such as schools and
hospitals), etc. In reality, however, all costs are borne by the private indigkel
Section 3).Given that 60% of expenditure on contaminants relatemtiior vehicle use
on road$?, the proportion of public rating is considered relatively low.

3. Allocation methodology: ACC (2004) and NSCC (2005) state that several options for
allocating a targeted rate should be investigated. One option tabled, whicltesdhe
levelof accuracy eededto determine the actual impervious area on a site, was the us
of ‘on-site impervious area bands’. Rather than using the actual impervious areges
of impervious area bands (e.g—®9n?, 100— 199 nt, 200—299n7¥, etc.) could be used.
ACCZ004) noted that within the Auckland Isthmus area, the majority of propghad
<500nt impervious area, and that over the city as a whole, the most commonly
impervious area ranged from 20610 350n?. This approach is not dissimilar to that
used by ciiés internationally (see Table 2).

4. Cost and ease of implementationAs part of their scoping studies, both NSCC (2005)
ACC (2004) estimated initial s@b and oRgoing operational costs of dAC. High
resolution aerial photography work was neededcheck the accuracy of data and this
then had to be crosshecked with the rates database. Legacy issues aroundiadjow

\Ed

e
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and

crosslease infill development also needed to be resolved where these types of
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developments led to shared impervious areas suctiraeways. NSCC (2005) estimatg
$250,000 + 30% for the detailed business case and consultation phasie aw addition
$420,000 + 30% for initial implementation (2005 NZ$ value). ACC estimated a figure of
$85,000 (2004 NZ$ value) for initial dateansing and $50,000 to resolve customer
issues. The majority of these initial gt costs related to data cleansing. In terms of pn
going operational costs (related to monitoring and resolution of clamgs), ACC
estimated $50,000 per year (2004 NZue) and NSCC estimated $140,000 per year
(2005 NZ$ value).

5. Impact on ratepayers:Since residential landuse comprises the highest landuse
proportion in both the former Auckland City and North ShGity districts, the
implementation of an IAC would have a direct effect on the ratepayeC (2G04) found
that property value and impervious area are not clearly related and that resalenti
property owners, in relation to the amount paid within general rates, wonbbt likely
pay higher IACs than business properties. For example, a&ligh business property
with the same imperviouarea as a low value residential property would pay theesam
IAC. This leads to a significant redistribution of the rates burden and pakéautk of
public acceptability. NSCC (2005) investigated applying a business difflei@assist in
reducing the IAC burden to low value residential properties, but didecommend
including it.

6. Credits/ incentives:NSCC (2005) strongly recommended that any targeted rating system
should also include the flexibility to provide “credits” for mitigation meaasun order to
promote behavioural changaroundhow stormwater is managed. No further
information on how such a credit system could work was provided in théy/sis,
however, it was earmarked as an area for further investigation.

Despite these detadld analyses on implementing IACs in Auckland, neither cbendbrsed the
proposed new IAC as a means of funding stormwa@&iwen that initial barriers around data

cleansing and system sap costs were identified and resolved, it is it is likely that political ang
community acceptability of the shiih rates burden from business to residential landownees/m
prove to be a barrier to implementation.

More recentlyAuckland Councilasintroduced a "Water Quality Targeted Ra{€0182019 tax

year) The proposal allogfor total investment of $856 million over ten years to deliver cleaner
harbours, beaches and streams ($452 million collected via an additional coateilquality

targeted rate and $404 million funded via water charges from Wateréar@he rate is basl on
property capital value, with 25%0f the revenue requirement being raised from business. This
equates to around $78 per property per annuihn. general, the rate was reasonably well supported
by the Auckland Community (60% of respondents suppdtiedargeted rate and approximately
30% opposed Jt°. Unfortunately the rate is not linked to the level of imperviousness on each
property, nor the pollutangeneration potential of different properttypes. This approach is
contrary to key learnings (Section 2.3) from implementation of stater fees internationally and
perpetuates the notion thahon-pollutersare subsidising the polluters, effectively giving them social
license tocontinue polluing, andcreating no incentives for orgoing behavioural change.

20 Auckland Council. Undated. AC WQ Targeted Rattes://ourauckland.aucklandcouncil.govt.nz/media/19292/attachmémivater-
guality-targetedrate.pdf. Accessed on 1 February 2019.
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Key learninggrom the ACC and NSCGeatudy, and the Auckland Council target rate include:

x Political will and community acceptability is key to the implementation of argetad
rating system

X The public/ private split needs to be carefully consideaed applied: up t85% of
impervioussurfaces are located on nemateable land (including roads), and as a result full
recovery of stormwater costs by applying an IAC to private propegiegquitable
(Landcare Research, 2005).

X The business/ residential shift in charging needs to be carefully considg@eéntially the
application of a business differential could be reconsidered.

X In order to abide by the “pollutepays” principle, the rate neexto be linked to impervious
areaor landuse type subsidising the polluters effectivelygis them social license to
continue polluting, and creates no incentives forgming behavioural changd&keduced
rates/ incentives could then be applied to areas which already incorporatmstater
management.

X 1ACs need to be used as part of a toolbox of funding methodh ésidevelopment
contributions, credits, road user charges, etehich also incorporate incentives or credits to
promote behavioural change

2.23 Roadusercharges

Road user charges and taxes are already in place in New Zealand to deal with isBwes su
congestion.In 2004, WC& undertooka study which determined th&0% of expenditure
associated with pollution control is required becausgollution caused by motor vehicles.
Additionally, as mentioned above, 35% of impervious surfaces are locatadrerateable land such
as roads These two points together suggest that a portion of the costs assoaiatiednitigation of
stormwater quality effects should be allocated to motor vehicle useoaincilsagree however,that
local government would need to lobby central government to increase ettfepetrol taxor road
user charges to assist with funding of stormwater effects froads(lra, 2012?). It is also
important to consider other impacts frothe roadsthemselves, such @ahermal and hydroloigal
impacts Given that roadsan be viewed partly as movement corrido(sather than just a conduit for
motor vehicles)user chargersnayneed to extend beyond just motor vehiclesbe combined with
a secondary charging mechanism to capture the associated impact éggtendix A contains
further information about road user charges.

2.2.4 Voluntary offet credit andincentive systems

Many stormwater utilities in the US and Germany offer credits or fee redusfamlandowners who
implement best management practices to reduce runoff. Credits range f@htb 100% of the
stormwater utility fee.One of the key purposes of credit andéntive schemes is to induce
behaviour change and assist with voluntary implementation of green infrasteic However, the
fee redutions are oftenlimited to nonresidential properties, and theconomic inducement of the
credit is rarely sufficient to cause a property owner to retrofit controlsenfgrm activities simply to
obtain the reduced fee. In New Zealand the issue of suisgior funding ossite stormwater
management infrastructure of this type is the subject of sotebateé?. Subsidising the construction
of onsite infrastructure is viewed as risky and expensive because subsidi&s veofinanced as
operating rather than capital expendit® and therefore need to be funded from the recurrent
budget, i.e. rates. The issue of fee reduction or credit sysiencentive payments, and direct
funding for onsite stormwater management systems in New Zealand needs further reséarch

2! Waitakere City Council. 2004. Revenue and financing policy.
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In Melbourne there are a number of offset credit and indeatprogrammes being applied by
various levels of government and research institutidns
x The Little Stringybark Cregiojectis noteworthy for its local scale approach to price
discovery in the form of a mulitage auction procedbat sought cefunding from residents
to locate WSUD devices on their propertidhis project and relevant leaings for New
Zealand arsummarisedn the case study box below.

x The Living Rivers incentives programatiews Melbourne Water to support WSUD projects
in local councils, financing activities and employees that councils wouldvat®eenot take
on. By embedding WSUD practice (and champions) in couneilsving Rivers programme
aims to motivate continuingVSUD implementation, not only by supporting progressive
councils involved in the scheme but also via a snowball effect on othectsurhe seed
funding encourages partnerships between different levels of governancelhasva sense
of willingness to invest in and implement-time-ground WSUD projectiue to a sense of
“getting a good deal” through etunding. As a result, the programenaims to deliver WSUD
implementation across Melbourne at a scale that Melbourne Water are urtatdehieve in
isolation of local council buy. This type of approach could be considered by New Zealand
central government departments to provide expertisending and increased capacity to
councils across the regions of New Zealand to facilitate the sustainable imkgina of
the NPS-M.

X The stormwater offset approach, whereby developers contribute to the canogtm of
publicly-owned devices, has befits for developers and local councils by avoiding issues
associated with the construction and maintenance ofUSlevices on private land.
However, it can be challenging to monitor how contribusane spent and ensure that
effects generated by a given development are managed in the same catchmentoplee sc
of the current review of stormwater management in Victoria includes recondagons to
improve the offset system, as well as a range of other matters of relevianstormwater
management in New Zé&mnd.

The Little Stringybark Creek Restoration Proj&cta case study

The aim of the project was to restore the degraded Little Stringybark Crekgbementing
alternative forms of stormwater management such as rain tanks, rain garaehdedertion
basins to reduce the volume of water and contaminants entgthe creek. Along with a numbe
of publicly funded works, the project relied on private residences rétiagi rain tanks to their
houses for water raise.

=

Theprojectis noteworthy fa its local scale approach to price discovery in the form of a multi
stage auction procedbat sought cefunding from residents to locate WSUD devices on their
properties This approach may be important for WSUD retrofit projects in NZ, witbnpiel
motivations for WSUD likely to vary between properties in relation to theidigion of private
and public benefits and costs, and the capacity of indalifmoperties to contribute to the
quantum of environmental mitigation at the catchment scale. Melio@ University found that
the adoption of WSUD (rain tanks at this private property scale) was mostssiatwherat was
enabled by simple administrative and funding processes. From the poirdwfofiagencies

22 Activaing WSUD (2018). Activating WSUD for Healthy, Resilient Communities Studyeélourne, November 2018Findings.
Research report to the Building Better Homes, Towns and Cities National SCleitznge.
https://www.landcareresearch.co.nz/ _data/assets/pdf file/00058682/Findingsof-ActivatingWSUDuvisit-to-MelbourneNow-2018.pdf
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promoting uptake, a strategic approaah push uptake in priority areas was more effective for
achieving objectives than a ‘hand§f’ approach. Rates of uptake were also assisted by taking
proactive community engagement steps to normalize WSRA Beview? of the project
implementation found that, givearoundto 50% of ruroff from urban surfaces comes from
private property, effective householder engagement, along with firgrnocentives and personal
co-benefits, was crucial in ensuring uptake of thenriinks.

2.2.5 Negotiated agreements

Recent research into mechanisms émcouraging reduction of nepoint source water pollution has
highlighted the potential of negotiated voluntary agreements. Negotiatgéements are contracts
betweenregulatory authorities and regulated entities, most commonly between levkls
government, and have been widely used in Western Eurgsee Sectio2.3). Appendix A
contains further information about negotiated agreements.

2.2.6 Cap and Trade schemes

A "cap and trade market" is a quantibased instrument that restrictthe total allowable level oén
emission, allocates this level among individuals as allowances, and p#renitansfer of these
allowances through free tradeNIWA (2009 and Washington State Department of Ecology
(2018¥° state that all cap and trade schemes follow the same basjisste

1. Determine the “cap” or limit, i.e. the pollutant load (e.g. Total maxindaity load or
similar) that is placed on the total amount of pollutant which can be dischargeda 4il
sources to maintain (or enhance) the current water quality state of temiaody.

2. Define the “players” or stakeholders in the market (e.g. pollutant emittgoserning
bodies, trading body, etc.).

3. Determine the initial allocation which establishesdallocates the “cap” amongst the
identified players. This is known as fbad allowance (and establishes the permitted
baseline).

4. Determine the monitoring framework fahe scheme (e.g. nutrient trading in the Lake
Taupo catchment is modelled and monitored via the “Overseer” progratfyme

5. Stakeholders can meet their allocation by meeting the set “cap” either by neglpollution
through their onsite actions or by “trading” credits from other sources who have reduced
their pollutants to below their own allocation limit.

The USEPA prowdfurther guidance around cap and trade schemes which imdudformation
such a$
x traders mwt be located within the same catchment area;
X tradingmay not negatively affect water quality intake for drinking water supply;
x trading may not result in an exceedance of the establislzgd water quality standard
which has been set;
x the authority must define a common unit of credit (e.g. grarhsgphorus/dy);
X the scheme musticlude a monitoring mechanism and processes to deal wittertainty,
compliance and enforcement;
x results should beagularly assessito allow for continual improvement of the programme

23Brown, H.L., Boss, D.G., Walsh, C.J., Fletcher, T.D. and RossRakes$h, Ior2dhan money: how multiple factors influge
householder participation in adource stormwater management. Journal of Environmental Planning andgsareat. Volume 29 Issue
1; pp. 79.97.

24NIWA. 2009. Nutrient trading to improve and preserve water qualitatev\and Atmosphere 17(1)2009. Article written by Ki
Rutherford and Tim Cox.

2 \Washington State Department of Ecology. 2018. Draft water qualitingadffset framework: draft framework and response to
comments. Originally printed in 2011 and revised in 2018. PublicatiorOsid-Q64
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The particular advantages of capdtrade marketing are that it does not require the market
regulator to have any prior knowledge of the efficient abatement cost,thatlit sets an
enforceable limit on total emissions irrespective of current land usetardulevelopment?. Its
major weakness is that it requires accurate monitoring and enforcementrédnqmeance, which is
difficult with diffuse source pollutants like stormwater. The application ef¢apandtrade
approach to water pollution can also face legal and public acceptance obstemlesl assues of
property rights. The USEPA concluded that the legal isssesiated with the implied property
rights changes were a major constraint to its implementatfoifhe current nutrient cap and trade
scheme for Lake Taupo has attempted to overcome this issue by usggsiing use approach
known as “grandparenting”.This involves setting the allocation decision according to the best or
most productive year for a farmer between 2001 and 2005. Many landmswhad concerns about
the inequity of this approach as it allowed highlpters to continue to discharge at high levels,
whilst capping lower polluters at lower levels. However, the approach waswalnapproved as it
provided farmers with flexibility within their own farming operatiéhs

2.3 Summary of funding mechanisms in use internationally

A comprehensive, systematieview of national and international literatun@as undertaken to
investigate where these alternative fundiagd incentive mechanisms have been applied in cities
around the world. The desktopeviewwas undertaken based on a number of key “search terms”
used in internet searches withthe followingscholarlydatabasesGoogle ScholaEVRIjstor.org
and Science DirecSearch terms includedwater sensitiveirbandesign, green infrastructure, low
impact design, sustainable urban drainage systententives funding targeted ratescap and

trade schemesnfrastructure fundingalternative funding of stormwateistormwater rates The
search was undertaken ovempariod from January 2019 to March 2019.

With respect to theifferent types of funding mechanisms in use, the review tbtirat the

application of a runoftbased stormwater fee is a common means of funding stormwater services in
the USA, Canada and Europe. Additionally, many of the cities within lthezgities also include
incentivebased fee credits/ savings to promote behaviour change arehtivise theuse of green
infrastructure. The “cap and trade” approach (iaquantitybasedmarketinstrument that restricts

the total allowable level of emission, allocates this level among individuals asalies, and

permits the transfer of these allowancdsrough free tradé?) is also commonly used in the United
States. Table 2 providea summary of the cities reviewed along with the type afding sysem.

26OECD. 2015. The Lake Taupo nitrogen market in New Zealand: A revieveyanpkers. OECD Environment policy pap@EN
23097841
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Table2 Summary of funding and incentive mechanisms implememetities around thevorld
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Table 2highlights thatthe main objectives or focus of using an alternative means of funding
stormwater wereto:
X address undecapacity problems in aging infrastructure (Europe, the USA, Canada);
X provide an orgoing and ringenced source of funding for maintenance of existing and
future stormwater networks (Europe, the USA, Canada, Australia, New Zgaland
X meet regulatory requirements/ discharge limits (USA, New Zealand, Auktealch
X promote green infrastructure (Europe, the USA, Canada, Australia)

In the majority of cases, the initial impetus for seeking new waysrfifigg stormwater service
provision was in response to either a regulatory requirement for the redonaif pollutants (USA
Australig, dealing with escalating costs of aging undaracity infrastructure (USA and Europe), or
severe weather events (droughtAustralia).

Literature on the performance of thdifferent funding options is scant, however, the review did
highlight commonalities and lessons learnt relating to implementadibfunding and incentive
schemes. These are summarised as follows:

x Offset schemes (such as those used in Melbourne) allow flexibility Elajgrs to pay an
offset charge where it is neither economically nor technically feasible to imesttpractice
standards on sit&’. This is often applied at a large soatchment scale where structure
plans are developed for large greenfield developmeis. MelbourneWater manage
stormwatercatchments ovea 40 hahreshold they have made a conscioacision to
support a smaller number of large assets (wetlands) that are best placed oufside o
individual property boundaries. Therefore whilst it may be economically fleafsibthe
developers to simply locate something within their develegm Melbourne Waterdeems
it better to have more control througbevelopment contributions. This allows fanmojects
to bedelivered directly byelbourne Water (pers comm. Stu Farrant, April 2019).

x Consultation on new funding mechanisms has demonstratat the public are more
accepting of those which support a “pollutpays” principle and which include incentive
based mechanisms (such as oiffgrsubsidies, credits or reduced fees for people who
implement onsite WSUDY¥.

X Incentives and rebate amounts must be high enough to promot&//nplementation and
behaviour change, and the fee therefore needs to lghténough to allow such a rebate
and the success factor of any incentivased policy is generally determined by the iyf
the local communitsf.

X Getting the level of the targeted rate, IAC or fee is challenging and topdebate. The
USEPRrecommend 3 different methods to calculate service fees. Imperviousiarte
single most important factor in each method (see Appe)ix

27The Senate-Environment and Communications References Committee (Australia). 3@dnowater management in Australia:
Chapter 4- Management of stormwater by state governments, local governments and water utilfieeimonweath of Australia ISBN
978-1-760103385 Accessed from:
https://www.aph.gov.au/Parliamentary_Business/Committees/SenBta/ironment_and_Commigations/Stormwater/Report

2Roy, A. H. Wenger, S.J., Fletcher, T.D., Walsh, C.dn,llads, Shuster, W.D., Thurston, H.W and Brown, R.B. 2@@&diments and
Solutions to Sustainable, Watershedale Urban Stormwater Management: Lessons fromralistand the United State€£nvironmental
Management42:344359

2Bassi, A., Cuellar, A., Pallaske, G. and Wuennenberg, L. &06imwater Markets: Concepts and ApplicatioReport prepared for the
International Institute for Sustainable Developnten

S0USEPA. 200%unding Stormwater ProgrammesPA 9d-F09-004 (EAP Factsheet)
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x ldentifying the key physical indicators for policy evaluation is a key detanhfor assessing
(and designing) incentive prografhs Iftekharet al. (2016") employed agenbased
modelling to study the effect of differ¢mncentive structures implemented in the “Dynamic
Adaptation for enabling City Evolution for Water” (i.e. incentives forteaik adoption in
Australia). The study found that the ceaxffectiveness of the incentive scheme varied
depending on tank sizdargersized tanks performed better for water savings and nitrogen
removal whilst smaller tank sizes promoted quicker adoption but were leg®ffective in
terms of water savings and environmental services per dollar. Identifyingedtitgsclear
goals and assessment criteria for fundinglamcentive programmes is paramount to
understanding the effectiveness of their performance in the market place

x Linked to the point above, a clear linkage between the stormwater netiywdgramme
costs, goals of the programme and structure of the fundingseastial®;

X Lessons learnt from implementation of impervious area taxes in Gerinalde®*:

o use pilot projects to trial poliegnaking and funding structures: start small and
implement policies in stages;

0 political acceptability is paramount to successful implementati@msure WSUD
champions are in decisiemaking positions;

0 policies and funding structures have to be integrated across sectors and tdve
government to achiee maximum effectiveness and succes$grnessing and
understanding the benefits of WSUD and green infrastructarearious
government sectors allows for better integration and implementatiéimoentive
programmes and funding policies

o0 work with communities to build participation, understang and communicatior
this approach increases public acceptance and reduces legal challenges

0 ensure transparency and equity in funding structures bymesing the stormwater
burden generated from eagbroperty—individual parcel assessments (IPAs):
determining each property’s share of the stormwater bemchelps to turn a non
point source or diffuse pollution problem into a po#urce discharge which needs
to be mitigated

o the low rate currently carged for stormwater removal in other countries (such as
the United States) was identified as a key barrier for implementation of any new
funding strategy (it is noted that this obstacle is likely to apply to tee Mealand
context as well).

X Theimplementation of cap and trade schemes can be techlyichiallenging and the
development of a trading framework requires specialised skills that mamynunities may
not have access to. Additionally, there are difficulties around identifygay cnitsof trade
(e.g. runoff volumes or kg of pollutant removed) as well as setting an appropriate cap
limit33, It is also challenging to determine definitive contaminant loadings for different
landuses, making the scheme vulnerable to challenges froraldpments and the public.

3tiftekhar, M.S., Urich, C., Schilizzi, S. and Deletic, A. 2016. Effedtigbimezntives to promote adoption of water s#tive urban

design: A case study on rairater harvesting tanks. International Congress on Environmental ModeltidgSoftware. Paper 64.
32Buehler, R., Jungjohann, A., Keeley, M and Mehling, M. 2011. How GemcanyebEurope’s green leader: A look at four decades of
sustainable policymakingrhe Solutions JournaVolume 2, Issue 5. Published $olutionsvww.thesolutionsjournal.com

3 Bassi, A., Cuellar, A., Pallaske, G. and Wuennenberg, L. &0dmwater Markets: Concepts and ApplicatioRgport prepared for the
International Institute for Sustainable Development.
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x Linked to the challenge identified above, cre#@ding markets can be more costly than
IACs for local governments to establish and administée credittrading market design,
administration and enforcement is often outsourcedexternal companie¥.

34 Dougherty, S., Hammer, R. and Valderrama, A. 2Bb to: Stormwater Credit trading programmeé$RDC February 2016 Is®ref
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3. Evaluating the right funding mechanisms for-Nziteria

Landcare Research (2085 p.6) identified that any funding strategy should be basediwa guiding

principles:

1. Sufficiency: The need to secure adequate funds to renew existing infrasire, improve
service levels consistent with public priorities, and provide for growth.

2. Cetainty: The need to ensure that sufficient funds will be available when required.

3. Equity: The principle of exacerbatdpolluter) pays, i.e. those that generate additional demand
for stormwater services should significantly contribute to its provisibhis includes
homeownerscommercial properties, road users addvelopers.

4. Efficiency: The principle that a funding mechanism should provide ingestfor behaviour
consistent with the goal of reducing stormwateslumesand contaminant to levels tha
achieve the desired environmental and social outcomes.

5. Acceptability: The likelihood that the recommended strategy would be politically acceptabl

The literaturé?3® suggests decisiemakers should critically reviewvgde range of funding options
in order to identify a toolbox of methodshichmeetsthe above five principles. The first stage of
this critical review should be aboastablishing the goals dfie desired funding approach, as the
goals assist in refining relevant funding critétiaTable3 outlines key criteria which can be used for
evaluating the funding options outlined above. When adsgssinding options, it is important to
firstly start with the requirements for an economically efficient pricing systand then consider
deviations fom that system based on the strengths and weaknesses of the other cliteria

Table3 Summary and explanation of relevant funding crité¢edapted fromira, 2012'%)

Funding Criteria

Explanation

Appropriateness and Legislative
Compliance

Consistency with institutionalrrangements (e.g. legislation, plans, strateg
etc)

Providing sufficient revenue to cater for growth and improaeels of service
in acceptable timeframes

Effectiveness Diversifying the rate burden
Improving reliability and adequacy of thevenue stream
Flexibility in use of funds (capital vs operation; public vs private uses)
Fairness- “the polluter-pays” principle-those who generate stormwater
Equity runoff and its contaminant load bear more of the costs associated with

mitigation
Recognising ability to pay

Acceptability

Easily understoodtransparent and simple
Consistent with public values and attitudes
Perceived to be beneficial, equitable and fair

Economic Efficiency

Balancing costs and benefits, and includes an optimal nak sfurce
avoidance, treatment and mitigation of impacts:
- Sets a fee where expenditure on effect reduction equals the
community’s benefit from that expenditure
- Is flexible with respect to abatement, treatment and mitigation
options
- Considers scale of any proposadtigatonto support long term
management by councils/utilities

35 Jeff Tate Consulting. 2013. Report: Options for funding stormwater raareag. Report prepared for Local Government Aggam

of South Australia
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Funding Criteria Explanation

Incentives for Preferred Behaviour with increasing contribution to flow or containation)

Provides the right price signals for ratepayers (increasingmstater charges

Provides opportunities for credits, reduced charges or subsidies

Ease/ Cost Effective

Able to be reviewed and adjusted to meet funding needs
Relatively easy and inexpensive to implement, monitor and enforce

Sustainability Provides for funding in the long term in a stable and predictable way

Landcare Research (208pundertook amassessment of a number of different funding options
against these criteria (Tabg.

Table4

Summary evaluation of financing and funding options (Landcare Researé&f 200
Table 4, page 28)

Based orthe abovementioned criteriand assessment, as well as the implementation of different
alternative funding mechanisms across the world, it is clear that there idvao bullet which can
solve the funding gap facing councils and network operators in New Zealand. Ratwbo t
approach to funding is needed. The exact mageof this funding approach needs to be further
investigated, but it could include the following elements:

X

New developmentgreenfield and large scale brownfielAPEX costs be funded through
developmen and financial contributionsand implemented in a way which provides greater
flexibility for councils/ utilities to have more say in what types of assets elreeted

Targeted ratesfor stormwaterOPEXundingof existing stormwater infrastructure artd

cope with maintenance costs of new infrastructure

Incentives and reduced fees for properties incorporating green infrastructure

Road user chargde account forcontamination from roadgup to 35% of impervious
surfaces are located on nemateableland, and 60% of expenditure associated with pollution
control is required because of pollution caused by motor vehifles

Cap and trade schemes for urban catchments which incorporate large ruraj areas

Third party operators and/or public private operators to deliver and marsigedalone
integrated water schemes

A national government incentives programrsmilar to the Melbourne Water “Living
Rivers” programme) whichllowsregions to sustainably implement the NP8l and
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providessupportto WSUD projects in local councils, financing activities and emplogees
build capacity and facilitate projects which councils would not othervdke bn.

The key premise behind each of these funding solutions isattigoolluter-pays”. The primary
funding principle should be that, whilst the whole community may berigdih stormwater
infrastructure, the people who generatbe effect should be required to pay to mitigate it.
Furthermore, any new targeted rate should assist in creating behaviobhaage within the
community and increase awareness of stormwater effe@arrent funding models used withidew
Zealand (such ageneral rateydo not meet either of these goaland we have not seen wiespread
use of these alternative funding mechamis in NewZealand.A uniform annual charge, although
the simplest form of targeting (and most commonly used method)pigiasirable given that it
suffers from similar deficiencies to those associated with a general rate (see eadigssitis).
Similaly, land area and land use rates are not desirable since they are both poor indicatotsadf a
runoff or contaminant contribution. Targeted rates based on these fa@mgherefore just as
inefficient and inequitable as valtlased rating (as undertakehrough general rates), and add a
layer of complexity with little additional benefit (Landcare Research, 2R0&hilst not directly
discussed in this report, government could also consider the roleatdér metering as a tool to re
connect residents with their water usage, making it easier to proraoe develop business cases
for alternative water schemes such as rain water harvesting.

The funding toolbox identified above also assists with taking into accberpublic / private split of
costs. As discussed in our research report on “Undergtgndosts and Maintenance of WSUD in
New Zealand”, traditional financial models used to understand costs of stateminfrastructure do
not take into account or provide information around implications forenhthe cost will fall within
the urban developmentalue chain, i.ewhether they are developerelated, public utility, private
business or houshold costs Whilst it is imperative that an equitable funding system take into
account where these costs may lie, in reality all costs are borne in diffgapgrtions by private
individuals via “orcharging” from developers, network utility fees or rates (targeted and other
wise), businesses increases the price of their goods or services, gdaydrousehold costsFigure
1 illustrates the value chain nespect of the toolbox of funding options.

Figure 1 The urban development value chain and relevant potentiatifng options
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The USEPA (20899hasidentified key steps that stormwater utilities should follow when setting up
an integrated funding programme. These include:
1. develop a feasibility or scoping study;
2. identify at least 1 political champion to assist overcoming political oppodigian the mayor
or a senior councillor);
3. roll out a public information programme;
4. adopt the relevant legal framework (e.g. alayv or similar);
5. provide credits/ exemptions/ incentives as part of the funding strateggssist in achieving
stormwater programme goals and behaviour changey
6. implement the funding regime.

As discussed in Section 2.2c2se study box)oth the former Auckland City and North Shore City
Councils considered the intdoction of a targeted rate based on impervious area (NSCC%005
however, neither was implemented due to the perceived ‘low’ politiggdetite for an additional
rating mechanism(point 2 identified by the USEPA abagvay well as the practical difficulties of
implementing thepreferred solutionTable5 provides a qualitative assessment of the main targeted
rates options as undertaken INSCC (200%. The assessment consisted of a simple “yes/ no”
response as to whether or not the different types of potential funding Ima@isms metach
criterion. The different types of service fees considered included:

X an impervious area charge;

x a fee based on the hydrology of an individual parcel of land;

X a uniform service fee (i.e. a flat fee which would be over and above the geatsl

charge);
x a fee based on the total area of the property;
x a fee based on landse zoning.

The status quo relates tstormwater being included within the general rates charges.

Table5 Summary of Evaluatioof Annual Stormwater Funding Options (from NSCC, 2005
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Whilst a stormwater runoff charge was considered to be the most equitaipbeoach to charging
for stormwater services (Landcare Research, 2)0the impervious area charge was preferred on
that basis that:
X environmental and strategic benefits are likely to be very similar;
X impervious area charges will cost less to implement; and
x the LGRA permits paved, sealed or boiiltareas to be used to assess liability for a targeted
rate, but a runoff charge would require new legislation (NSCC,'*®005

Fees and penalties are also used in New Zealand, however, they generallygimerdte
significant funds fodevelopment as the level of fines tend to be set by the Court and are rarely
punitive.

With the ratification of the NREM, the motivation angbolitical appetite for environmental
responsibility in New Zealand is changig mentioned previoushAuckand Council has recently
introduced a targeted rate for the Auckland Region to upgrade infrastruetsseciated with water
guality improvements.Whilst this is an encouraging first step in creating a transparent funding
mechanism which is solely ritignced for water quality improvement works, the rate does not fully
meet the equity and efficiency evaluation criteria as it does not adhere tpthiater-pays

principle, nor does it provide incentives for behaviourma Internationally, green infrasticture

or WSUD projects are perceived to generate significant social and emérdgal cebenefit® and

are viewed as attractive opportunities for subsidies, grants and inveé$to@ven thamany of the
public good outcomes and dmenefits that could be achieved from green infrastructare

generally wider than just stormwater management provisiqe.g. healthsafetyand

employment), councilshould look tdeverage other government organisations to provide funds as
a costshare for the benefits that they receifimm the green infrastructure. Pooling investments,
green bonds and engaging insurance companies are all relevant approaches versgas
institutions are pursuing.

As highlighted in Table the Taupo region is the first region of New Zealand to trizd@mand trade
scheme to deal with nutrients discharged from farms to Lake Taiipe.planning of the scheme
was extensive and followed basic steps outlined in Se@id15°. Key lessons learnt from the
programme includé:

x the trading and purchase of nitrogen discharge allowances is clearlyl linkbe resource
consent process and is backed by a robust regulatory andtaniomy system;

x the relevance of the lake for New Zealand and its economic importance fostowere
drivers for change-these clear drivers assisted with the lengthy journey to policy
implementation and for obtaining support from politicians;

X compromises and effective communication aswhsultation were essential to successful
implementation;

X the collaborative approach and commitment of various levels of goventaed iwi
asssted in achieving the policy objectives for the cap and trade schatoeg with scientific
knowledge and a set of innovative economic and regulatory actionsraasig overcome
negative economic outcomes;

x the Lake Taupo Protection Trusitslependence from government, along with New
Zealand's carbon trading market, helped to ensure the ssgof the buyback of nitrogen
discharge allowancesawareness of synergies that might be available in the wider
environment is important.

36 Browder, G., Ozment, S., Rehberger, B., Gartner, T., and LaNge2(L9. Integrating Green and Gray: Creating Next Generation
Infrastructure. World Bank Group and World Resources Institute Report. Accesseaviromwvorldbank.org
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The abovawo New Zealand case studies, along with the international learnings cite€édtion 2.3
provide a sound foundation for the development of an eqoliteand sustainable funding system for
stormwater management in New Zealand. This review should fbe building blocks to further
investigate suitable funding systems and mechanisms thrangthree waters infrastructure
deliveryreview (Minister of Local Government and Minister of Health, 2Z0L8

37 Minister of Local Government and Minister of Health. 2018. Futute sfathe three waters system: regulation and service delivery.
Paper prepared for the Cabinet Economic Development Committee of New Zealand.
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4.  Conclusionand recommendations

This research report has provided a summary of the funding shortfall that is fdeingZealand
councils and network operators in relation to the provision ofgming, sustainable and green
stormwater infrastructure. A literature review, based on a previous review undertakgrra
(2012}2 and Landcare Research (2065)dentifiedthat there are anumber of alternative fundig

and incentiveoptionsthat are or could be used in New Zealand. The reporalamiocumented
where these mechanisms have been applied in cities ardbeadvorld. The review found that
application of a ruroff based stormwater fee is a common means of funding stormwater services in
the United States, Canadad Europe. Additionally, many of the cities within these localities also
include incentivebased fee credits/ savings to promote behaviour change arehihdse the use of
green infrastrgture. The €ap andtrade” approach described @mmonly used in the United
States.

What is clear from the research is that there is no silver bullet which can s@\aritling gap facing
councils and network operators in New Zealand. Rather, a taabproach to funding is needed
which should be based on the 5 guiding principles:

1. sufficiency

2. certainty,

3. equity,

4. efficiency and

5. acceptability.

It is vital thatthe main premise behind any funding strategy is thdtpofluter-pays”. A key funding
principle should be that whilst the wretommunity may benefit from stormwater infrastructure,
the people who generate the effect should be required to pay to mitigate itth€tmore,lessons
learnt from international cas studies clearly demonstrate that effective implementation of WSUD
requires that the funding strategy encompass fee credits and/ or prograimcentives to assist in
creating behavioural change within the community dadncrease awareness of stormwater
effects.

It is recommended that thiseview form the building blocks to further investigate suitable funding
systems andancentivemechanismgor New ZealandSuch an investigation should be initiated at the
central government level, with sufficientdas being given to providing expertise, funding and
increased capacity to councils across the regions of New Zealand to faciléatadtainable
implementation of the NPEM.

We recommend that future research be undertaken that identifies: the curreté ©f three waters
funding bylocal authorities; opportunities to identify and resource common toolbuxes of
solutions; opportunities for ctenefit based funding; and gapsdapacitiedo pursue the
opportunities afforded by altarative potential funding regimes. These enquiries are motivated
aroundthe refinement and investigation of an appropriate incentives and funding policyppast
WSUD implementation across regional areas of New Zealand
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Appendix A Funding and incentive options

Appendix A provides a description of the different type$unfding options. Information has been
taken directly from the Landcare Research (280%port. In some areas the text has been
amended to reflect the current governance situation.

General Rate

Revenue collection through a general rate based on landapgsty value is predicated on the
ability to pay principle. Charging for stormwater\gees through a general rate based on property
or land value is the most common system usebéw Zealandby both the regional and territorial
local authorities. Its advantages are its widespread acceptance, admiiistsatplicity, and
flexibility in that adjustments in expenditure can be made relatively simplgsponse to planning
or political cycles. Its disadvantages, however, are that growth in revisrimited by public
acceptability, which may not be closely related to factors influencingredipgre, that its inherent
flexibility can lead to manipulation of expenditure priorities that mightefficient, and that there
is no direct relationship between use and payment so there is no incefativiadividual ratepayers
to modify their behaviour in response to costs. Properties genagatimilar levels of runoff but of
different value make quitdifferent contributions toward stormwater management costs, i.e. there
is vertical equity. On the other hand, low value commercial uses with highritiops surface area,
e.g., car parks, contribute relatively little compared with high value cemial ugs that may have
lower impervious surface area, e.g., wlalhdscaped, muliievel apartment or office developments.
Under a general rating system businesses, which generally have higher progledsy per unit area,
contribute proportionately more to stanwater management costs than residential property
owners.

Uniform Annual General Charge

In contrast to a property valubased rate, a Uniform Annual General Charge (UAGC, also known as a
flat tax) is intended to distribute the cost of service provision equitaibhong beneficiaries or users.
Such charges are a common feature of rating systems in North America and alandZand are
widely accepted for collecting revenue for a set of services delivergdromly to each rating unit.
Because property siznd type influences the generation of stormwater runoff, however, inclgidin
payment for stormwater services as part of a UAGC is just as inefficient and aidej@s' charging
for stormwater services through a general rate. It still bears no relatidghagactual use of or
contribution to the need for the service by the individual ratepayer. In ganeharging for
stormwater services through a UAGC disproportionately burdens $owdfirint buildings, e.g.,
suburban residential properties, relative to large properties with high seeEimpermeability.

A further limitation is that the amount collected under a UAGC and uniformisgeldaargeted rates
is constrained to a maximum 80% of total rates revenue under s21 LGRA (2002).

Targeted Rate

Thegeneric term targeted rate applies to a range of charges that target:
X a specific activity or group of activities being funded, e.g., stormmasnagement
X a specific factor being used as the basis for charging, e.g., impervious sudace
X characteristicof the property being charged, e.g., properties within acfied zone.

The principle of separating a funding stream from the general rate and directim@ ispecific
purpose is consistent with the beneficiary and exaedob pays principles.
A range of targeted rates reflecting use or contribution to demand for Siater services are
possible under the LGA (2002):

1 Targeted rate as a uniform annual charge

2 Targeted rate based on land area
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3 Targeted rate based on land use
4 Targeted rate based on impermkle surface area
5 Targeted rate based on hydrological contribution (as a function of slofdype, land

cover, land use, osite storage, etc.).

Under sections 148 LGRA 2002, a local authority may set a targeted rate for one or moreiestivit
A targeted rate can be set on a uniform basis for all rateable land (uniform annual charge),
differentially for different categories of rateable land. This provision is extremedypléeand can be
used to set a separate stormwater rate on a range of factors including tlzecdiland within the
rating unit that is sealed, paved, or built on, or the extent of provisibany service to the rating

unit by the local authority, e.g., volumetric charging for water serviceslatter was being used by
some Awkland councils for the supply of potable water and wastewater services.

The Act maintains the provision for the setting of differential rates based ogoatef land (use,
size, location, value). This approach was to be used in Rodney Distliffetentially rate rural and
urban property owners for stormwater services. The Act does provide damitations that need to
be taken into account by TAs considering a targeted rate:

X The sum of targeted rates set on a uniform basis (Uniform Annual Chamgy&réform
Annual General Charges cannot exceed 30% of total rates revenue [s2120BRA
However, targeted rates set for water supply or sewage disposal aredextcftom this
calculation.

X There is no provision for credits or discounts for mitigatiofoé implemented through a
reduced charge under a targeted rate. These would therefmed to be reimbursed under
the rates remission provisions of the Act.

Road User Charges

Vehicle use accounts for up to 60% of fmint stormwater contamination (Waiteere City Council
2004; Auckland City Council 2004). However, the only mechamigently available for levying
motor vehicle users would be through increasing the petaslor road user charges collected by
central Government. Ongoing work on surfacasport costs and charges following the passing of
the Land Transport Management Act (2003) provides an avémucontinued lobbying for central
funding of roading externalities.

Borrowing

Infrastructure assets have long life spans and require large amounts of capitaimevtsin

particular amounts and time periods. They are thereforethesnced through some form of debt
programme with regular, sustainable funding mechanisms servicing the capitakahdegpayment

in addition to operating and maiahance costs. This also allows for equity between generations by
spreading the costs of developing infrastructure over curgerd future users.

In New Zealand, financing is generally by NZ registered banks, although speciatisegidervices
are provided by the Local Authority Bond Trust and Local Authority Financer@tomo This is in
contrast to North America, where financing through bond issues, i.e.atapised from the public
rather than financial institutions, is common. Bonds that guaranteed by local government may
require a lower interest rate than those issued by commercial organisatior2004, p. 57). In
Australia private sector funding is limited. A survey of local authorities and privetier $evestors
identified two major constraints:

x Lack of critical mass in investment opportunities given the limited iggabgcal boundaries

of local authorities
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x The difficulty in packaging infrastructure projects in such a way as to facilitatggseector
engagement and form workabkgreements and contracts. This was reported as primarily
an issue of local government capacity.

Debt financing is still one of the most widely used anaéptad mechanisms to fund replacement or
upgrading of stormwater infrastructure in New Zealand. Hosvethe Infrastructure Auckland

report suggests there is increasing nervousness among TAs about fimthesising gearing and
having to increase rates to service increased borrowing. This is consistentesids in Australia,
where there is growing delaversion among local authorities and State Governments. The
combination of debt aversion and lack of dedicated recurrent charging mésrharior stormwater
system development is a major barrier.

Development Contributions

The use of development and financial contributionsaemon placen North America, Australia and
New Zealand. It is based on charging a developenéibutionor ‘impact fee' or to cover the cost
of new infrastructure and services on the wider networke Bpproach is based on thesasnption
that current residents have already paid for the infrastructure that serves thema(lyseither
through taxes or fees), and they should not need to pay for agigg services to meet the demand
of new developments (Landcare Research, 2005). Studiestakdn in the mieR000s (PWC, 2004,
BCG, 2004, Landcare Research, 2005, Hill Young Ga@beR007 and Auckland Council, 2011) all
agree that stormwater CAPEX infrastructure requirements resulting fromthrelvould be privately
funded, in accaance with the “pollutespays” principle. However, development contributions can
only be used for capital expenditure on network infrastructure identified in aacibL TCCP (LGA,
2002—-s204). The LGA (2002) (s102) requires councils to set develbpomtributions policy, and
use a transparent assessment methodology. A review into the developmetnibedions process
undertaken by the Department of Internal Affairs (DIA, Z8)18tated that approximately 2% of
council revenue was generated via development contribuigiorlaving said this, contributions to
individual councils can be much higher and DIA, #db8nd that contributions comprised between
10% and 20% of 10 individual council’'s revenue in 2008. It is likely hkevibl of contributions is
closely correlated with the level of growthithin each council jurisdiction.

One of the main advantages of a development contribution is that the aissa® method,
rationale, activities and policy only need to be publicly debated and writtere dbefore becoming
operational and applying to all developments. The key challenge is thaipim@priate level of
development contribution is difficult to set, especially where existifigagtructure does note
adequately mitigate environmental effects and protect public health dcare Research 206%.

One of the main disadvantages of the contributions process is that iethier leads to less efficient
outcomes as it is focussed primarily on impentation. Development contributions provide little
consideration of community choices between environmental quality @wsts of stormwater
treatment. Furthermore, development contributions aast be used to fund maintenance, renewal
or improvement works, they can only be used for capital expenditure filAps Fox, 2008).

Financial Contributions

Financial contributions differ from development contributions in that they caly be imposed as a
condition of consent granted under the Resource Managemeh{2001). They can be used in
tandem with development contributions, and can even gpp the same activity, so long as the
purpose of the development contribution is different frothat of the corresponding purpose of the
financial contribution. As a result, many councils have retained financial camnlregimes under
their districtplans (DLA Philips Fox, 2008 p. 3 & 4).

38 Department of Internal Affairs. 201®evelopment Contributions Review: Discussion Paper
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Allocations or Grants

Allocations from a grant issued through a national or Government agency aliGatkd
infrastructure improvement fund set aside from general tax revenue are significant catdrito
specific infrastructure projects in some jurisdictions. In New Zealandihanism has
traditionally been used to provide support for developmi@nd maintenance ofite local roading
infrastructure and has been funded from roading charges. #audsed in section 2.2.3 above, there
is a reasonable case for national road users to contribute to the costs of looakvsiter
management. The appropriate size of any paynshduld be related to the contribution of road
usage to stormwater and contaminant runoff. However, anymant would not be fully
economically efficient unless it was also related to the most cost effiéeent of abatement which
may involve mitigation lsewhere in the catchment.

Alternative sources of revenue from national sources such as sales taXpslioing” products
such as vehicle technology, roofing products and/or materials have alsorbeed as possibilities.

Regional Sales and PetrolXa

In a similar manner to allocations and grants from national revenue collectiohanens, there is

a potential to set regional sales taxes to contribute to major local $triuature investment needs.
While these have been used in North America, e.g.Vegas funds much of its public services from
local sales tax revenue, there is little support for this approach in New ZealgndKerr (2005). In
New Zealand, increases in petrol sales tax in 2002 and 2004 were bothdusyifiee need to invest
addtional funds in roading projects in specific regions, buttdeehas been applied uniformly across
the country. In principle, regional sales taxes suffer the same inherentgilrefevying contributors
to the problem, and weaknes$eing difficult to assess, as allocations and grants from nationally
collected charges.

Fees and Penalties

In New Zealand, these generally cover the cost of providing the servicedyginged for, i.e.
reviewing the plan, conducting the inspection, measuring titgcator,enforcing the condition, etc.
In other jurisdictions, hockip or installation fees can be charged as recoupment paysier
buying into surplus capacity in existing infrastructure. In New Zealand the gevedontribution
performs this function. Similarly, penalties generally do not generate significads for
development; levels of fines are generally set by the Courts and are ramgityvpuEffectively,
maximum penalties tend to be set at a level consistent with the recoveryst$ aovolved irdealing
with the effects of the breach.

Voluntary offset credit and incentive systems

Many US stormwater utilities offer credits or fee reductions for landowmére implement best
management practices to reduce runoff. Credits range from 10% to 10€9 sformwater utility
fee (Doll & Lindsey 1999). Factors for which credits are generated include:

x Detention volume

Peak discharge detention

Retention volume

Total runoff abatement

Water quality controls

Reduction in pollutant loading

Maintenance of onsitelevices

Development intensity

X X X X X X X

Fee reductions through credit provisions are usually, &y, limited to noAresidential properties,
and the economic inducement of the credit is rarely sufficient to cause aepnopwner to retrofit
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controls or perform ativities simply to obtain the reduced fee (Cyre 2005a; Parikdth. &005).

North American cities have had far greater success with public education ardtoegu
requirements than with pricing incentives attained through the user fee ratdgh (Pariklet al.
2005). Despite this, more than half the stormwater utilities in the Uni¢ates adopt rate
methodologies that incorporate user fee "credits” or positive behard@nd practices. One reason
is that the general public and, especially, the business canitpnhave been more accepting of user
fee structures that include such credits than of those that do not kRat al. 2005). An additional
incentive for local governments to provide credits is that the courthé United States recognize a
credit mechanism as a characteristic of a user fee and not of a tax. Since laws istatasylimit

the types of "taxes" that cities, counties, and spepialpose districts may adopt, but are more
lenient in the local adoption of user fees, the adoption ofnige credits is more widespread than
pure economics might justify (Parikh et al. 2005).

In contrast, credit systems in Germany appear to have been very sudc&s1996, 29 cities
provided capped subsidies for reducing impervious area itinge fromNZ$900 to NZ$19,000
(NZ$9INZ$110 per square metre) (Maunsell 2005). The two most commobgydised activities
were construction of green roofs and rainwater tanks.
In New Zealand the issue of subsidising or fundingitsistormwater management infrasicture of
this type is the subject of some debate. Subsidising the construction-sit®@mfrastructure is
viewed as:
X risky because it becomes a private asset and the TA has limited contratsouee and
maintenance;
X expensive because subsidies wohtdfinanced as operating rather than capital expenditure
and therefore need to be funded from the recurrent budget, i.e. rates.
Direct funding of orsite infrastructure would mean costs could be considered as capital invagtme
but ownership of assets gorivate land would potentially generate additional liability for
maintenance, access, and consideration for the use af.|&he issue of fee reduction or credit
systems, incentive payments, and direct funding forsaa stormwater management systems in
New Zealand needs further research.

Negotiated agreement programmes

Recent research into mechanisms for encouraging reduction ofoant source water pollution has
highlighted the potential of negotiated voluntary agreements (Pagikal. 2005; Randal003).
Negotiated agreements are contracts between regulatory authorities andagglientities, most
commonly between levels of government, and have been widely used in West@pessince the
early 1980s (Bruyninckx 2001 in Randall 2003). In 199 Euhgpean Environmental Agency
reported 312 active agreements in 15 countries, covering climate chaveger pollution, air
pollution, waste management, soil quality, and ozone depletion. Reesearch at Ohio State
University (Randall 2003) explores the effectiveness of performance cthbetween regulators
and groups of individual landowners in reducing fpmint source nitrogen and phosphorous
emissions.

Historically, the potential to use negotiated agreements with TAs to targieiomes in speéic
catchments or receiving environments beyond those directed in the At had Water Plan or
determined as the Best Practicable Option in Integrated Catchment Marexgdfans deserved
further consideration by the ARC. It is unclear, however, howctugl be implemented now that
all councils have been amalgamated into one organisation.

Market-based quantity instruments
A "cap and trade market" is a quantibased instrument that restricts total allowable level of
emission, allocates this level amoinglividuals as allowances, and permits the transfer of these
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allowances through free trade. Emitters that keep their emissions below theiteal level may sell
their surplus allowances to others. The subsequent reallocation ofiatioes results in the
equalizing of marginal abatement costs and the lowest cost allocation of therabateburden. The
approach has been very successful in air pollution abatengeg., S§ and is actively being
explored for water quality trading and carbon trading.

The m@rticular advantages of cagnd-trade marketing are that it does not require the market
regulator to have any prior knowledge of the efficient abatement cost,taadit sets an
enforceable limit on total emissions irrespective of current land usetardéudevelopment.

Its major weakness is that it requires accurate monitoring and enforcewfgrerformance, which is
difficult with diffuse source pollutants like stormwater. The most comrapproach in the US is to
establish a monitoring exchange that calculates tradable allowances from thesstidcadoption
and implementation of individual best management practices. Trading rat@sised in the
calculations to allow for uncertainty in the relationship between the estirdated actual reductions
from individual BMPs, and for location effects caused by the spatial impaetais$ions.

The application of the capgndtrade approach to water pollution problems can also face legal and
public acceptance obstacles around issues of propertygigh the uban environment where there
have historically been few controls on stormwater delivery from existioggrties, it is likely that
the right to deliver an unlimited amount of stormwater to a publicly managedwsivater system,
constrained only by site cevage limits, is considered an existing property right. Constraining a
perceived right will generate opposition unless there is a very clear angtacdceeason for the
constraint. The potential for the use of the capdtrade approach to limit emissiorsy individual
land owners has been considered by a research team witletJtBEPA. They concluded that the
legal issues associated with the implied property rights changes were & cogjstraint to its
implementation (Parikh 2005). This may also be treeda New Zealand. However, an alternative
application of the approach could be considered by the ARCthe development of a cagnd-trade
system between catchments for the delivery of TSS and other contaminbotsmcern to major
receiving environmets (Tamaki estuary, Manukau Harbour, Upper Waitemata harbour, etc.). This
could be implemented through the catchment management planaetwork discharge consent
process at the consolidated catchment environment level.

For major receiving environments the requirements provide only limited control over the total
delivery of contaminants. The situation is complicated by multiplehcaénts, variable landforms
and soil characteristics, and the spatial distribution of major contaminantcesuThe use of
proportional reduction limits and methodsased controls is likely to lead to inefficient abatement
effort. For example, it may be possible to reduce TSS delivery at no addlitmst by reducing
emissions by 90% from a catchment contributing a high prapof the total sediment load and
achieving only 50% reduction in a neighbouring catchment with a lowémsed delivery ratio. The
adoption of a cap on total delivery of contaminants and allocation of tredallowances by
catchment has the potential to promote the most efficient investment in abaeteffort across
catchments.
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Appendix B Methods for Calculating Stormwater Service Fees

The USEPA provides information on three basic methods for calculating sitenservice fees:

39USEPA. 200%unding Stormwater Programme&PA 9aL-F09-004 (EAP Factsheet)
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