One of the biggest concerns over the use of a staten Best Management Practice (BMP’s) is the amgoi
maintenance cost. As land is developed by pridatelopers stormwater BMP’s are often vested imcibu
and therefore council needs to have a good unaelisi of what the lifecycle cost of a stormwater Bi4.

A life cycle costing review was performed by Landgc&esearch and Auckland Council in 2005 on a rarfige
stormwater BMP’s. The results from this study wingdted as not a lot of maintenance data was abg|
suggesting that not a lot of maintenance was bgénfprmed.

It is vital that decision makers have good, aceauatd real data that considers all externaliti€sibjective
decision making can often leave government orgtoisawith a legacy of cost that often resultshea BMP not
being maintained.

Stormwater360 has been working closely with variduskland legacy council asset managers since Dieeem
2005 when the first council device (StormFiltedtadled in Crows Road in Waitakere required maiatee.

There are presently 108 StormFilters vested urftenew Auckland Council and NZTA with a total 0685
cartridges installed in these units. This is pagsihe largest body of cost data of a single steater BMP in
the country.

The Auckland Council and NZTA have run numerousi@afVorks projects using the StormFilter technglog
as a standalone stormwater treatment device. Tdrgsmisations have also established ongoing nrent=
contracts to ensure the devices are maintainecppately.

The following paper will analysis actual costs the implementation and ongoing operation of therSkilter
over the last 6 years. The paper will also inclsdee specific case studies discussing the fatttatan affect
the costs of stormwater BMP’s.

This paper offers benefit to council asset managecs stormwater design engineers in selecting apiate
technologies for new and existing areas.
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Mike Hannah is the Technical Director of Stormwa6fl. He has had 18 years experience in stormwater
infrastructure engineering. Mike has designed,stroeted, implemented, monitored and tested nunserou
stormwater treatment facilities. Mike has alsospreéed some of his research at stormwater confeseinc
Australia, New Zealand and USA. Co-founder of Eopod NZ Ltd, Mike has been involved in developing
innovative solutions for stormwater management.orrBvater360 is a specialised stormwater engineering
company with an extensive research and developpregtam into innovative treatment solutions.
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The US Environmental Protection Agency (USEPA) migfin of a BMP is a technique, process, activiy,
structure used to reduce the pollutant content stfoamwater discharge. BMPs include simple, nocsiral
methods, such as good housekeeping and preventamtemance. BMPs may also include sophisticated,
structural methods, such as the installation oinsedt basins.

The purpose of the paper is to provide a factuat eeview of an innovative structural stormwatestbe
management practice; the Stormwater Managemenigtider. The StormFilter is used by Auckland legacy
city councils and the Auckland Motorways to remgeataminants from stormwater.

The Stormwater Management StormFilter is an inreeatpid filter for stormwater that has been apptbby

the ARC since 2003. Stormwater360 New Zealanithescompany that holds the New Zealand license and
manages all aspects of the life cycle and operatidhe Filters over the last 9 years. To dateetlaege over 550
StormFilter installed nationwide with approximate?p% in the ownership with Auckland Council and the
Auckland Motorways.

The cost of stormwater treatment and in partictiarongoing maintenance is one of the biggest concsith
stormwater management. There have been numeltenspas both in New Zealand and overseas to evalhate
life cycle costs of stormwater management and lowact design (LID). These studies have often emeoed
a lack of data or indeed a lack of maintenancegheamried out. In order to address this, the Migisf Science
and Innovation funded the COSTnz costing modelwalsite which has been used to assist in the toliec
and analysis of stormwater cost data. Unfortugateés has had little use since its inception iI02Qpers. com
Christine Harper, Landcare)

Despite all the attempts to quantify the cost ofreivater management, many decision makers in NealeAd
(in particular engineers) have a perception thansivater management is expensive and the most sixjeeof
all forms of stormwater management is manufactwedces. However with no maintenance actually dpein
undertaken or data recorded this perception isypspeculative and based on perception rather élxparience.

The purpose of this report is to investigate tha oests associated with the use of the StormFifterder to
assist in either confirming or changing the pericepof the use of the StormFilter. There are nfactors than
cost alone in selection of a stormwater best manage practice (BMP), however an accurate evaluaiidhe
cost is essential for decision making.

There are two ways in which this report does thirstly by determining some input values for a lifgcle
costing approach and, secondly by undertaking costparisons of conventional and low impact desigst b
management practices.

2 STORMFILTER OVERVIEW

2.1 DESCRIPTION

The Stormwater Management StormFilter ( StormFilier passive, flow-through stormwater filtratigystem.
It consists of vaults that house rechargeableidges filled with a variety of filter media. Thi#tér systems are
installed in-line with storm drains. The StormHilteorks by passing stormwater through media-fitedtridges
that trap particulates and adsorb materials sucHissblved metals and hydrocarbons. After beifigréd
through the media, the treated stormwater flows iatcollection pipe or discharges into an open chhn
drainage way. StormFilter is offered in three elifint configurations: cast-in-place, precast ameat. The
precast and linear models utilise pre-manufactwadts. The cast-in-place units are customisedidoger
flows and may be either covered or uncovered umdargl units.

Through independent third party studies, it haslmsmonstrated that the StormFilter is highly dffecfor the
treatment of both first flush flows and design f®during the latter part of a storm. In genertdri@Filter's
efficiency is highest when pollutant concentratians highest. The primary target pollutants fonogal are
sediments (TSS), soluble metals, phosphorus, m@itrognd oil and grease.



2.2 BASIC FUNCTION

The treated stormwater collects in the centre tfltbe cartridge, which is equipped with a selfagirig siphon
system. Figure 1 illustrates this system. Thedayponent of the system is the plastic float. flb&t consists
of a ball located at the base leading up to a tgpgetion, which provides increased buoyancy. idtit the ball
rests in a seat effectively closing off the portttie drainage manifold. As a result, the filtdisfthe centre
drainage tube until the water level has raised bigbugh to purge the air from the filter cartridges displaces
the float. At this point the float pulls loose aaitbws the filtered water to drain out through thanifold. This
effectively "primes" a siphon within the drainagdé and spreads the flow across the entire fittnaltied. The
priming system increases StormFilters ability tolbaded with sediment. A related feature is therickye
"hood". This hood maintains the siphon effect bgventing air from being drawn into the cartridggiluthe
external water level drops below the bottom oftibed.
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Figure 1: Stormfilter Cartridge

StormFilter is also equipped with flow spreadees thap floating debris and surface films, everryoverflow
conditions. Depending on individual site charastas, some systems are equipped with high ardioflow
bypasses. High flow bypasses are installed whencticulated peak storm event generates a flow that
overcomes the overflow capacity of the system. StbbrmFilter units are designed with an overflovihe
overflow operates when the inflow rate is gredtantthe infiltration capacity of the filter media.

2.2.1  SIZING

The StormFilter is typically sized to treat the pe#0% of the annual runoff within the jurisdictiaf the
Auckland Regional Council. The number of cartrislgequired to treat 80% of the annual runoff isetatned
through a rainfall runoff continuous simulation epdsheet using actual rainfall from a represemationth.
The representative month is usually based on tlgalatry requirements set by the local stormwater
management agency. As the StormFilter is availabMdifferent cartridge sizes, the peak design floweach
cartridge is a function of available filter area.

There are a number of design methods used : tsdmsed, peak flow and/or detention design nuetho
Solids-based designs utilise the known loading c@paf the StormFilter to size systems in accomdawith a
desired maintenance interval. Peak flow desigvhisre the StormFilter is sized to treat the peak fbf a water
quality design storm as it passes through therfilfEhe peak flow is determined by calculationseoen the
contributing watershed hydrology and using a desigmm magnitude. The particular size of a StorteFiis
determined by the number of filter cartridges (5&gure 1) required to treat the peak stormwatew floThe



detention design method allows the use of fewdridges than is required to treat the peak of theewquality
design storm as additional detention is providdfiegei upstream or in an oversized vault. The aofuti
detention required is calculated by routing the ewajuality design storm through the chosen number o
cartridges.

2.3 MAINTENANCE OVERVIEW
The primary purpose of the StormFilter is to fileert and prevent pollutants from entering our wassts. Like
any effective filtration system, periodically thegellutants must be removed to restore the StoterFib full
efficiency and effectiveness. Maintenance requénei: and frequency are dependent on the pollutad |
characteristics of each site. To assist the owvitr maintenance issues, Stormwater360 provideasilddt
Operation & Maintenance Guidelines with each unit.
Routine Maintenance of the system involves thefaihg:

Periodic removal and deposal of sediment and mgd&andard vacuum truck

Cleaning, refilling and refurbishment of cartridge

Record keeping and reporting.

Maintenance considerations have been paramounhdndéesign of the StormFilter. The system has been
engineered to have many maintenance features.eHness follows:

Drain down. The StormFilter contains minimal staigdwater to minimise the disposal cost. The drain
down also prevents the compaction of sediment ngakieasier to remove.

Central / Underground. Unlike other forms of starater treatment all stormwater contaminates retain
one or a few underground vaults rather than digpleasross a catchment.

Use of a filter media that has a high load capagityediment allowing a long maintenance frequency
Easy access for inspection and maintenance soettpaired task can easily be performed

Repeatable procedures being undertaken by expedemersonnel allows for fast maintenance
turnaround.

These feature help to lower the cost associatddapierating the BMP

3 LIFE CYCLE COSTING ANALYSIS

3.1 WHY LIFE CYCLE COSTING

A life cycle costing (LCC) approach has been sutggeas an important way to estimate costs assdcigith
stormwater devices. LCC has been used over th& kasar to justify the use of LID over conventibf@ms of
stormwater management. Likewise it had been chwsewaluate this manufactured BMP’s. LCC is amseat
objectively estimating the costs associated witlh@ivity or product.

The Australian/New Zealand Standard 4536 (kp8éfines LCC as:
“The process of assessing the cost of a product over its life cycle or portion thereof”.

LCC should not be confused with a benefit costysisl LID and LIUDD present numerous multiple biése
that enhance different aspects of cultural, physind natural environments over structural stornswatatment
method. However, stormwater management is comphelxaatool box of management options is required to
deliver the best (appropriate) outcomes.

The life cycle costing process assesses the atigonishd ownership costs of an asset over itsfifan: from the
planning and design stage, to the constructiorestagthe usage and maintenance stage, and fihatiugh to



disposal. A cradle-to-grave time frame is warrdriiecause future costs associated with the usewndrship
of an asset are often greater than the initial ia@tgpn cost, and may vary significantly betweeteaiative
solutions (Veselet al., 2006).

Stormwater360 is a specialist stormwater BMP prewidin delivering it products and services thdofeing
aspects of the StormFilter’s life cycle is carrgad by Stormwater360:

Research - Development
Design - Manufacture
Install - Monitors
Maintenance - Corrective works

Decommissioning
This unique cradle-to-grave ownership or respolisilior the BMP allows for accurate collection adst data.

3.2 HOW A LIFE CYCLE COSTING ANALYSIS IS CARRIED OU T

Lifecycle costing attempts to calculate a ‘preseaiue’ of the costs incurred over the life of ahealogy.
‘Present value’ is the value now of a sum, or sofmsoney in the future. The present value megricriportant
because money now is regarded as worth more theeyria the future. This difference in value is hesm of
uncertainty and because money can be investeddprotiuce a greater sum in the future.

The present value of future money is calculated'discounting’ it at a rate of interest (or discourte)
equivalent to the rate at which it could be invdsteor example, $105 in a year's time has a pregaine of
$100 if the interest rate is 5% per annum.

The present value of a sum of money is calculased a
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Where:
PV = present value i =year
r = discount rate C = future cash amount

n = life of project.

3.3 METHOD / APPROACH / DESCRIPTION / PARAMETERS

Life cycle costing can be undertaken using eithstagistical or unit cost approach. A statistigpproach is
based on developing a statistically significanatiehship between the size of a practice and ittscd-or
example dollars per hectare of catchment area J$/Haunit costing involves identifying individualements of
the acquisition and maintenance phases of a predifetcycle, and costing them. For example cal@ihow
much pipe is required for the treatment deviceanahat rate can it be purchased and installed.

A unit cost approach has been adopted for the C@Sif@ cycle costing model by Landcare and Koru
Consultants. The COSTnz model is a simple, easystoand comprehensive life cycle costing modekkvhi
allows users to quantify the relative costs ofrstwater BMP’s. The model allows consultants, depets and
decision makers to assess the relative performamdeost of different BMP’'s (COSTnz).



A statistical approach has been adopted for thadyais to review real data collected over the Tagears. This
report suggests give upper and lower quartile wabrea $ per hectare basis for three broad inpanpeters of
the COSTnz model. These are: Total Acquisitiont€dq3AC), Routine Maintenance Costs (RMC) and
Corrective Maintenance Cost. (CMC)

These parameters can easily be compared with sgsuitputs) from the COSTnz model for other pragjecthis
report will show an example of this.

3.3.1 TOTAL ACQUISITION COST (TAC)

Includes total cost associated with delivering pheduct. Included in this evaluation is design argtallation.
It does not include the costs associated with cagcth planning and council supervision.

An example of a couple of projects from legacy alsrincludes:

Waitakere City Council let a professional servicestract for the retrofit design of stormwater dgyatlevices
in various locations in Waitakere. The professi@galices contract was approximately 5% of the lyuppce
and the installation cost was approximately 30%hef supply cost includes enabling works such asagyp
manholes, cesspits and pipes. (Pers. com Doheutskland Council

Another legacy council (Papakura District) retrefit a large StormFilter to treat approximately 6taees of the
Papakura Township. The total cost of install thé and construct an access way and all enablindgksvaas
80% of the supply price of the filter. (Pers. colmrG SKM),

In this analysis TAC includes design and instadlatcost for all of the vested StormFilter in thiady where
installed by the developer at no cost to the cdundlVhen installation is part of a new subdivision
development the installation costs for manufacttrectural BMP’s are usually minimal as works areluded
in the general drainage contract.

Total acquisition cost includes:

Intellectual Property - Design of the treatment device

Design of access road and enabling works - Supply of the device and all ancillary
components.

Installation (excavation, crane, - Contractors markup

connections, compliance)

Freight

3.3.2 ROUTINE MAINTENANCE COST (RMC)

Annual costs associated with routine maintenanthe following activities are included in this ansiy and
carried out by Stormwater360. Not included arencdlcosts to administer work orders and contracts.

Inspections - Removal or sediment

Disposal of sediment - Health and safety and compliance
Establishment - Media and cartridge filling
Transport - Cartridge cleaning

Report writing - Record keeping

Cartridge repairs - Weigh bridge receipts

Insurance



3.4 CORRECTIVE MAINTENANCE COSTS (CMC)

This is defined as costs associated with signifiedterations to the BMP. In the 7 years of tleigiew over the
entire study set no CMC were encountered. Storen®80 warrant minor ‘wear and tear’ on the careidga

service contract is entered into with the compémeydfore corrective maintenance of the cartridgmissidered
routine maintenance.

3.41 DECOMMISSIONING COSTS (DC)

Costs associated with the removal of the treatrdewice at the end of it life span due to redundamy need of
replacement. Decommissioning costs are not coreida this report.

The concrete structure that the StormFilter cagagdare housed has a minimum design life of 50sydss
previously mentioned cartridges are warranted utidermaintenance contracted. After 50 years itlovdoe
minimal cost to replace the concrete.

Decommissioning costs they have not been includddis study as no decommissioning was undertakera

President Value evaluation, discounting resultdadoommissioning costs having minimal effect onliteecycle
cost.
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At present 106 StormFilter units are owned by #gaty councils of Auckland (Manukau, Waitakere, fod
North Shore and Papakura) and Auckland MotorwayZdT@). These treat a total catchment area of 103

hectares of mostly impervious catchment. Thesesigouent agencies have obtained these units thrthegh
following means:

Vested in council — these units have been purchasddnstalled by developers as part of infrastnect
requirements with subdivision and land developmeiithese units have been installed into urban



Greenfield sites. These systems use perlite fittedia and are typically sized as small and where
possible StormFilters in this area are often itestabefore any houses are built and are subjeligto
sediment loads as a result of small site sedimerdff as houses are being built. Generally thests u
have been positioned with good access for maintenarfror many of these sites the land take or the
topography were influencing factors in the choireise Stormfilter.

Purchased and installed by council as part of celmmsive Catchment Management Plan (CMP)
enactment. These units have been retrofitted eémtsting urban environments to target hot spots of
stormwater pollution. The StormFilter has beensemofor these sites as the systems can be located
underground and have a small footprint requiringroguisition of land.

Purchased and installed by councils and NZTA a$ @aurban infrastructure development (train and
bus station carparks). These systems use a migfufPG (busways) and perlite media (train stafion

ZPG media is used on the busway car parks as tieeinaclose proximity to the motorway and may
have elevated dissolved metal concentrations.

Purchased by the NZTA as part of the upgradinghefAuckland motorway network. These units have
been designed to accommodate the high sedimentliedeed from motorways. Additional cartridges
with low flow rates have been used to minimise mh@ntenance frequency and traffic management
costs. The StormFilter is used on the motorwayakk on numerous sites these include: Tauhinu
Headland, Manukau Causeway, Warmsley Road on-rawahVictoria Park tunnel.

Government (Auckland City Councils and Auckland bletays) owned StormFilters were chosen for thigystu
as it was anticipated that there would be a higlegrree of maintenance being carried out as wekemds of
activities being stored. Unfortunately this was always the case. At the time of writing thisodpof the 106
StormFilters installed only 50 of the units hasrbserviced. There appears to be a few institutisaes
around the transfer and ownership of stormwater BNHat has lead to maintenance not being undertakdas
not the scope of this paper to comment on this.

4  RESULTS

For this paper the analysis will be limited to #realysis and comparison of the key inputs TAC aA€RThese
are the key inputs in the use of the StormFil#&miscount rate of 2.8% was applied to inflate eflate costs to
a 2007 base year. COSTnz uses a 2007 base yeardlysis so this will allow easy compassion withpaoits

from the model.

Table 1 below lists the upper and low quartiles tfee TAC and RMC for implementing the Stormwater360
StormFilter as a stormwater BMP.

As expected total TAC costs varied greatly (seaifei). A lower estimate value (lower quartile)$&3,000
$/Halyr to a high estimate (upper quartile) of $068 $/ha/yr.

TAC ($/Ha) 53,000 $158,000
RMC ($/Ha/Yr) $760 $1420
CMC (Annualized $/Ha/Yr) NA* NA*

*no corrective maintenance was required over thieaf period.
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The StormFilter is often used for small impervious taent areas that cannot be treated with other farfr
traditional treatment. Thealues at the high end were type of sites where the catchment area for thecds
was small.

Figure 4 shows how thBAC equation costs decreases as catchment aremées. Other factors that influer
the TAC are as follows:

Targeted contaminants / Media chc
Contaminant load and pretreatment c
Design methodology

Retrofit or new development
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As expected RMC also varried greatly over the sidievices. A lower estiamate of $760 $/ha/ya kigh
estimate of $1420% /ha/yr. should be adopted fife &ycle costing approach. As previously diseBMP
often face elevated routine maintenance costsafiitst few years of the life as constuction adyivdnd its high
contamint loading. This has been encounted at sitest therefore these values are considered o@iser. To
place these values in context 1 hectare of resaldahd can support upto 20 houses or 1 hectareaaf is
approximately 1km of a 2 lane road. The RMC tchdamusehold would be between $40 and $70 for the
stormwater treatment.

Figure 5 shows that differing land uses had aasimange of cost. Of surprise was the result fgh kise sites.
Devices installed in these sites have been desiigmate anticitpated high loads. Devices on thetes had
higher TAC’s however this has resulted in lower &kirough less frequent maintenance activity.
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Figure 6 shows how routine maintenance cost redagesatchment area increases. This with the lowest
RMC were clean sitesith little activity or integrated pretreatmenthd site with the lowest RMC was Alba
Busway station. Albany Buswdnas beenn operation for 6 years with only one cledrhe catchment i15.4
hectares of carparks, designed intodhenag: lay out is a number of LIPretreatment devis e.g. undersize
swales for conveyance. The first clean after threstruction phase removed tonneef contaminants sinc
then the system has not been cleaned. The latgengent area and lovevel of required cleaning hresulted
in low maintenance costs for this device

_ (* & *



Figure 7 below shows thghases in the life cyc for two exampledevices with different land uses and des
with similar sized catchment8oth systems tre approximately 5 hectares ancens installed in 200 The
Lincoln Park StormFilter is aopen top StormFilter treating a residential catahimie Massey Auckland. Tr
system was installed as an alternativeonverting a natural stream into a treatment wetléTauhinu Headland
StormkFilter is a StormFilter that treats a sectadnrmotorway (SH20) just before the Greenhithe Beidg,
Tauhinu had high acquisition sbas the system was desed for the high load of contaminates likely to
encountered on the motorway. The system also adéter media that targets dissolved metals initémid to
suspended sediment.
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The Tauhinu Headland Stormfeif was taken over by Aucklandotorway’safter all construction had finishe:
The system had its first clean in 2009 at a cos$3900 a hectaresince then the system has been inspe
every quarter and has not required cleg.

The Lincoln Parlsystem was taken over by council before constrociicdhe house lots had been completec
lack of private site sediment control resu in the device being maintainé@dtimes over the first 4 years of
life. Each clean removedetween 11 and 1ltonnesof material at a cost of approximately $2000 a &.
Since 2009 the site has been inspected every 6 mevith maintenance frequencies exteig and maintenance
cost lowering.

Figure 8 shows the elevated but decreased r¢ maintenance costs as a result of small site sedimeoff.
Councils should look at how they manage on sitenset control and acceptance of stormwater treat)
devices vested in council
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Many agencies have installed structural measuresgoove urban stormwater quality, but have noaldsthed
management systems that clearly record all ofrtiortant life cycle costing details. In researghihis report
it was found that not all agencies where recordeguired information to evaluate the life cycle tsosf their
BMP’s. Further to this some government agencasestruggled with the reality of stormwater mamaget
and budgets have not been set or income set asidaihtain stormwater BMP’s - hence minimal maiatere
has been carried out. All of this has led to & lat little long term real data that is availabte compare
different BMP’s.

In order to draw some comparisons a number of #teai designs where carried out based on a 3 fee¢t®b
impervious catchment. The figure (Figure 9) be&hwws the relative sizes of different BMP’s. Itswvatended
to use the COSTnz website to compute the life cyolts for these designs. Unfortunately at the wiwriting
the COSTnz website and model was encountering iealhdfifficulties. Therefore the report “Lifecyclgosting

— Addison Developments Northern Block” is being dis€Ehe Addison report uses a life cycle costing etod
COSTnz (with a base year of 2006). The resultsftbis were scaled to provide some comparison ugiag
generic sizing developed in the theoretical desigi@ble 2 shows an estimate of the main input eslu
in$/Halyr for comparison with this studies results.
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One item noted in the review of the Addison reperthat sediment removal and disposal is considered
corrective maintenance activity and only allows éoery 7 to 25 years. With the StormFilter analysimoval
and disposal of sediment is a routine activity.e T™osts associated with routine maintenance ofgaidens,
ponds and swales are items such as litter remimglections, weed control and vegetation maintenaridhese
costs are more associated with the ascetic besfdfie LID approach than necessarily the waterityulbénefit.

Comparing the cost presented in Table 2 with tkalte of the analysis on the StormFilter( TabldWC ($43K
to $183K $/Ha) RMC & CMC ($760 to $1420) the resiéem comparable.

Two different methods have been used to calcula#set results; a unit costing approach for the Awidis
Development and a statistical review of real costtiie StormFilter. It is possible that all costsre not been
realised in the real life review. Further it is ygrossible that the maintenance being under talgggoleernment
agencies is not adequate and more servicing apedtions of the devices may be warranted. To etalthis

the unit costing comparison of a review of evidemeesented by Fraser Thomas Engineers (FT) for an
environmental court hearing over the proposed Limd¢®ad Wetland is discussed. Stormwater360 peovid
budget theoretical costings and maintenance timim@S . Below is an extract from the evidence.

‘Stormwater 360 have provided budget cost estimfatesupply and installation of suitable StormFilte
cartridge units to replace wetland D of $416,00®®00 respectively, together with corresponding O&M
costs of around $18,000 per year, based on a 12hmoaintenance schedule. In contrast, correspamdi
wetland D construction costs extracted from NZTéting are $369,500, Estimated wetland life cycle
O&M costs from Landcarare equivalent to $15,660/yr for the west and @attands. The capex costs for
the wetlands are therefore slightly less than egjeivt StormFilter costs, while O&M costs could lhe 0
similar order to the StormFilter O&M costs’.

The TAC assumed in both studies Addision and Linédad Wetland did not consider the land cost éesteat
with the assets. If the land has been designaigdet aside for stormwater management this assumipt
acceptable. However if the land is required tpbrehased the land costs need to be consideretyilifeacycle
costing.

The results of this unit costing approach agaimstie costs associated with the StormFilter as ewaipe to
other forms of stormwater treatment, and whil& &f/cle costing is an important tool in understagdhe costs
associated with infrastructure development, itrity @ne parameter in the evaluation process. (Tagl@03/5),.

This paper has conducted a life cycle costs amalgéithe Stormwater Management StormFilter over 50
locations in the Auckland region over the last @rge The paper has suggested input parametedstiEnmining
the life cycle costs associated with the use oftwemFilter to remove contaminants from stormwaterdoing

so the paper has discussed the influence on tlaengters by design, land use and scale.

There were difficulties in obtaining detailed anctarate records of costs for alternative governnoevited
BMP’s. Comparisons of the StormFilter total asifion and corrective maintenance costs with theSTax
database suggest that the StormFilter is comparable

Many factors influence the costs of supplying apeérating stormwater BMP’s, resulting in a largdadiénce
between the high and low estimates provided ingtudy. Some of these factors of influence arekésys

Catchment area had a great effect on both thedotplisition and maintenance costs of the Storerilt
Larger devices are generally cheaper on a periiedoias to acquire and operate.

Land use had an effect on maintenance costs i.e $amd uses produce more contaminants. However
the study has shown if systems are design to atdouthe effect of land use, maintenance costsbean
controlled.

Pretreatment and integrated design has an efféotviering the maintenance costs.

Elevated maintenance costs are encountered inrghéeiv years of operation of the StormFilter. §r
often is a result of construction activity. Mainéerce cost lower over the first 5 years of operation



Land cost is not considered in this study but cameha very large affect on the lifecycle costs of
implementing a BMP

It is still to be noted life cycle costing is an gortant tool in understanding the costs associatgt

infrastructure development, but it is only onegpagter in the evaluation process (Taylor, 200&BYl, needs to
be considered in the context of social, cultural anvironmental goals.
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