











Section 2 — The Service We Provide Stormwater Asset Management Plan

b) Flood mitigation investment tool

The Flood Damage Assessment (FDA) is being used by council as a tool to support investment
decisions for flood mitigation solutions. It provides an economic analysis of the cost versus benefit of
capital engineering solutions to address the risk of habitable floor flooding.

A “stage-damage” curve was developed through works done by GAB Robins, loss adjusters and
insurance claim assessors of actual flood events throughout New Zealand including the recent
flooding in Whakatane. A stage-damage curve estimates the direct cost of flood inundation to
residential properties at various flood levels.

The total damage to a residential building is split between structural and contents. Structural damage
is applied on a per square metre basis and calculated by multiplying the true floor area by the
damage/m2 for the respective flood height, as shown in Figure 2.9. Contents damage is assumed to
remain constant regardless of floor area and as such is dependent on flood height.
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Figure 2-9 - Residential Stage Damage Curve for Structural Damage Source: ACC and Metrowater Report
October 2008

Damage to each property for each modelled storm event in a catchment is calculated to establish an
estimated cost of flood damage for a range of selected ARI storm events. The total damage for each
modelled rainfall event was plotted against its respective return period, i.e. the Annual Exceedance
Probability (AEP) and the area under the curve represented the expected ‘Annual Average Damage’
(AAD) for the Pont Chevalier catchment as illustrated in Figure 2-10.
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Annual Average Damage
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Figure 2-10 = Point Chevalier Annual Average Damage Curve Source: ACC and Metrowater Report
October 2008

Discounting this figure to present value over a 50 year period (nominal) gives the present value of
future flood damage in each catchment. The results for 24 of the 37 catchments for existing
development (ED) and maximum probable development (MPD) scenarios are shown in Table 2-6.
The overall residential AAD is $30 million and the Net Present Value (NPV) is $370 million.
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ED MPD

Catchment AAD NPV AAD NPV Confidence
Av.c;n;ie.ll-e $469,548 $5,744,000 $709,860 $8,684,000 High
Epsom $4,748,488 $58,090,500 $5,120,343 $62,639,500 High*
Freemans Bay $5,768 $70,500 $42,708 $522,000 Low
Glendowie $300,325 $3,674,000 $303,350 $3,711,000 Low
Grey Lynn $2,029,313 $24,825,500 $2,297,023 $28,100,500 Low
Herne Bay $7,985 $97,500 $8,750 $107,000 Medium
Hillsborough $9,760 $119,000 $13,210 $161,500 Medium
Kohimaramara $4,011,440 $49,073,500 $4,251,068 $52,005,000 Medium*

| Mission Bay $6,504,705 $79,575,000 $7,407,215 $90,616,000 Low*
Mt. Wellington South $19,728 $241,000 $45,008 $550,500 Medium - Low
Mt. Wellington $1,561,748 $19,105,500 $1,989,285 $24,335,500 High
Southdown
Oakley $3,576,073 $43,747,500 $5,537,878 $67,747,500 Medium*

| Onehunga $302,473 $3,700,000 $450,918 $5,516,000 Medium-High
Otahuhu East $7,805 $95,000 $8,348 $102,000 Low
Otahuhu West $45,873 $561,000 $47,190 $577,000 Medium
i.:’c.J-int Chevalier $204,863 $2,506,000 $218,250 $2,669,500 Medium-High
Portland/Hapua $31,643 $387,000 $34,170 $418,000  Medium-High
Pt Eng;énd / Gfen $141,395 $1,729,500 $141,733 $1,733,500 Low
Innes
Purewa $55,020 $673,000 $55,020 $673,000 Low

” Royal VOak $448 $5,000 $1,189 $14,500 Low
Stanley $1,039,858 $12,721,000 $1,105,205 $13,520,500 Low
Waterview $18,710 $228,500 $19,543 $239,000  Medium - Low
Whau $303,888 $3,717,500 $387,218 $4,737,000 High

V Total $25,396,857 $310,687,000 $30,194,482 $369,380,000

Table 2-6: Annual Average Damage and Present Value of Damages in 24 Residential Catchments
Source: ACC and Metrowater October 2008
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The same process has been applied to commercial floors and the preliminary results for 5 catchments
for existing development (ED) and maximum probable development (MPD) scenarios are shown in
Table 2-7. The overall commercial AAD is $10 million and the Net Present Value (NPV) is $125

million.
Catchmentr AAD NPV . AAD ¥ NPV Confidence
Avondale $148,500 $1,818,000 $284,500 $3,485,500 Medium - High
Onehunga $610,500 $7,469,500 $898,000 $10,989,500 Medium - Low
Otahuhu West $1,221,500 $14,943,500 $1,244,000 $15,223,000 Medium - Low
Royal Oak $9,000 $112,000 $46,500 $568,500 Low
Stanley $7,502,000 $91,779,000 $7,730,000 $94,569,000 Low
Total $9,492,000 $116,122,000 $10,205,000 $124,836,000

Table 2-7: Annual Average Damage and Present Value of Damages in 5§ Commercial Catchments
Source: ACC and Metrowater October 2008

The FDA analysis completed to date does not include all the catchments so the figures were prorated
to reflect a city wide estimate future flood damage at over $500 million for residential and $150 million
for commercial.

It is recognised that the flood damage commercial analysis needs to be completed for the remaining
catchments as a future improvement. The AAD for commercial floors to date is significant compared
to that of residential due to their large floor area. Further data and analysis is required to establish
conclusive commercial damage rates.

The confidence grade is based on the following criteria:

% of floors in the floodplain that are surveyed.

Inclusion of high frequency storm events (2yr and 5 yr storm events).

Consideration given to the nature of the floodplain — basin or an overland flowpath.

Survey source where floor levels based on surveys have higher confidence that those estimated
off contours.

The present value figure along with the upfront cost of construction to mitigate flooding can then be
used in an economic cost benefit analysis to inform decision making. Other factors such as social
consequence of the work, public health risk and frequency of flooding etc, will also be considered. This
information will be used in future Drainage Strategic Reviews if required.

c) Projects in the next three years

The reduction in budget has resulted in fewer projects planned for construction and a reduction in the
planned number of habitable floors mitigated for the next 3 years. Projects selection is based on
project readiness including resource consent and design status, and overall project cost/benefit.
Benefits include the following:

e Habitable floors mitigated.

» Enabling projects that will facilitate future reduction in habitable floor flooding.

e Environmental benefits i.e. projects that facilitate separation and reduction in combined sewer
overflows.

e Strategic benefits i.e. stormwater projects that impact on Auckland City’s strategic projects like the
Central Connector.

A summary of the major capital projects for the next three years follows. The detailed project sheets
for 2009/10 and the draft three year programme are in Appendix 6.
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Ellerslie Waiatarua

Construction of the Lower and Upper Abbotts Way pipeline is complete. Ascot Ave to Ellerslie
Racecourse (Stage 1) is in concept design phase and construction is planned to commence in
2010/11. This project will mitigate further habitable floor flooding is an enabler project for future
upstream upgrades. The Abbotts Park project to commence in 2009/10 mitigates a further 31
habitable floors and reduces the flood hazard to low lying dwellings and garages around College Rifles
Park and Abbotts Park.

Motions

Completion of the Motions Stormwater backbone pipeline from Shaddock to Water Street, is planned
to be completed by the end of 2009. This is a major milestone as this work will complete the Motions
stormwater backbone pipeline from Western Springs to Boston Road. The pipeline will enable local
flood mitigation projects and sewer separation in the Motions catchment.

Grey Lynn

The recently completed catchment investment plan highlighted sub catchments where stormwater
trunk systems are needed to mitigate habitable floor flooding. The Fife Street to Stanmore project
planned for 2011/12 solves habitable floors and enables future separation of the upstream combined
dareas.

Priority 1 Growth Nodes

The following projects will facilitate growth within Priority 1 Growth Nodes within the next three years
and will also enable sewer separation in these combined areas:

¢ Newmarket - Davis Crescent/Short Street/ Lumsden Green Stormwater upgrade is to be
completed by the end of 2009. This flood mitigation project will enable sewer separation in these
combined areas, resulting in reduced sewer overflows to the Newmarket Stream. The
opportunity exists to complete both flood mitigation works and sewer separation concurrently.

¢ Avondale — St Georges Bay Rd, Donegal St SW upgrade ($1.06 million) and Upper and Lower
Holly Street ($1.1 million) is planned due for completion in 2010/11.

* Freemans Bay — There are several projects planned in the next five years in this growth node
including the Wellesley St/Victoria St and Daldy St stormwater upgrades. The proposed Transit
New Zealand Victoria Park Tunnel and Sea and City project may require investment earlier, in
order to relieve the stressed stormwater network through Victoria Park, predicted to cause
commercial floor flooding.

e Stanley - The overall objective of the Grafton Road SW Upgrade ($3.2 million) 2009/10 is to
mitigate carriageway and property flooding in Park Road and Grafton Road on the route of the
(Central Connector). The last section of the Stanley St stormwater culvert through the port to the
outlet is planned for 2011/12.

e (CBD - Two stormwater rehabilitation projects in Quay Street and Queen St are planned in
2009/10 and 2010/11 to structurally line, deteriorating old brick sewers.

Stormwater Treatment Projects

Coxs Bay (stage 2) ($1.16 million) is planned for 2010/11 and includes channel improvements from
Parawai Street 500m downstream and pond modification adjacent to Parawai Street. Stage 3 includes
modification to the Richmond Road Pond.

Seddon Fields stormwater treatment is planned for 2010/11 and includes riparian planting along the
Motions Creek.

Portland Road is planned for 2010/11 an includes remedial works in the pond at the intersection of
Portland and Shore Roads to provide some flow circulation, improve water quality and control silt build

up.
DART - Developing Auckland’s Rail Transport

The Duplication of the Rail Network will require additional stormwater investment over the next 3 yrs
where the additional track alignment conflicts with existing stormwater services or where existing
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culverts under the tracks require upgrading. Work has commenced on the Huntley/Parkfield Road/
Khyber Pass diversion, which will facilitate future flood alleviation and separation work in the upper
Newmarket catchment.

Catchment Investment Plans

The Catchment Investment Plans (CIP) programme identifies concept level solutions which are
optimised on achieving the highest cost-benefit in solving habitable floor flooding. These are currently
being undertaken in Kohimarama and Oakley. Projects identified from these studies are likely to feed
into year 3 of the three year programme.

d) The cost of improving service

The new targets will see around $279 million invested in flood mitigation works over the next 20 years.
A further $30 million will be invested to support wastewater overflow mitigation investment by
Metrowater.

Although the flood alleviation works are focused on improving the network performance, they also
allow for development growth in the catchment. The council has calculated using ICS results that 47%
of the capital works programme can be classified as cost of growth and 53% levels of service. The
growth proportion will be funded by development contributions. This is discussed in more detail in
Section 3.5.

2.8 Future improvement

The following high priority improvements have been identified that will contribute to the robustness of
the service level review processes described in this section and these include:

» Developing a consolidated performance database that supplies information to all relevant reports
such as the AMP, the council's long-term plan, AWIO benchmarking and consent monitoring.

* Consideration of reviewing the programme for engaging customers in level of service / cost
options, as part of future DSR processes if required.

o Completion of the city-wide flood damage assessment for commercial properties.
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