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FINAL FOR CONSULTATION

Executive Summary

Purpose of the Review

The purpose of the first 10 year review is to eatduthe performance of the Waikanae
Floodplain Management Plan (WFMP) to date and asségther there is any need to
change the outcomes and implementation process.

The summary report will be used as the basis fasalbation with Kapiti Coast District

Council (KCDC) in the first instance. The reportivilhen be distributed to Friends of
the Waikanae River, community groups, organisatiand interested and affected
residents along with the wider public.

Following the consultation process and any furthealysis required, the summary
report and WFMP will be updated and implemented awccordance with
recommendations approved by GW.

Background

The WFMP, completed in 1997, recommends non-strakcand structural measures to
manage flood risk. Greater Wellington (GW) adopted0 year time frame to fully
implement the WFMP, with reviews proposed everyaars.

The WFMP contains a set of ‘outcomes’ developea assult of examining various
options. The outcomes covered four main areas:

Non-Structural - These include land use measures such as providiognation and
advice, river corridor land procurement and prawidiadvice to KCDC regarding
planning controls on the Waikanae floodplain. Theasures also include community
preparedness such as providing up-to-date infoamatassisting KCDC in public
education programmes and emergency managemengtiogefilood warning systems
and guiding disaster recovery.

Structural - Structural measures were selected to protectiegislevelopment from
floods. Generally they are designed for a 100 ylead event, this being the level of
protection selected by the community for urban srddey include stopbanks, house
raising, road raising and bridge lengthening.

River Management - These measures include the day-to-day activitied the
programmed major works undertaken by GW to mainther Waikanae River in its
preferred alignment and to maintain existing floodigation structures.

Environmental Strategy - The objective of the environmental strategy waprovide a
master plan for enhancing the landscape and emagotal values of the river corridor
below State Highway 1 to the river mouth.
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Summary of Findings
Hydrology/Hydraulics

The hydrologic investigation completed by NIWA (Rednce 1), included reviewing
the 100 year flood design standard, using the addit river flow information available
since 1992 and estimating the potential climatenghampacts on the design standard.
The investigation found that the estimate for tha 100 year return period flood flow
remains close to the 1992 result.

Flood levels along the river channel were estimatdg an improved hydraulic model

(Reference 2). Results show that river channells$efice the 1 in 100 year flood event
have increased by up to 600mm above El Rancho artd 800mm below El Rancho,

when compared to the 1992 results. These incremses result of updated survey
information, recalibration based on the 2005 fley@nt (1 in 80 year return period),
revised estimates for storm surge, use of a 100 gesign sea level, adjustments to
freeboard and assumption of a southerly mouth ipasit

The progressive nature of the development of tligdulic model over the years means
that the information used for the design of streadtworks is close to current estimates.
Notably all new stopbanks meet the 1 in 100 yeargestandard. The exception is the
Otaihanga flood wall where 1 in 100 year flood leveave increased by 470mm. The
remodelled data indicates that currently the floalliwrovides protection for a 1 in 20
year flood event.

Climate Change

The climate change impacts on the river flood flaws estimated to be an increase in
the order of 10% and 20% in 1 in 50 and 1 in 108 ylvod events respectively. This is
a result of predicted increases in frequency angihmade of high intensity rainfalls. In
addition it has been recommended that allowancesade for a sea level rise of
200mm by the 2040s and a rise of 500mm by the 2(Réferences 1 & 2).

The overall estimated effects of climate change ldiaesult in further increases in
flood levels by up to 200mm by 2040 and up to 400byn2090. The upper limits apply
mainly in the tidal areas at Otaihanga and Waik&wach.

In February 2010 GW'’s Flood Protection departmetdpéed climate change criteria
for future investigations and design work (RefereBg, as follows:

- The increase in rainfall intensity to be used falcalation will be 16%
- The Sea Level Rise to be used for calculationsisity 2100

These criteria are the same as was used to detteofinding for the 2090s climate
change prediction in the hydrologic and hydrauliestigations of this review.

Future Remodelling

The investigations included only partial hydrautiodelling of the floodplain. This was
undertaken for Jim Cooke Park and Otaihanga in 20&€ause of a recognised need to
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provide greater certainty in the model resultshaisé locations. The model could be
further improved with updated Lidar (ground levé#ita and improved two-dimensional
(2-D) modelling tools. Detailed remodelling of theodplain is not planned until 2015.

Non-Structural M easures

Good progress has been made in managing the fislkodhrough the District Plan. The
Waikanae flood hazard was initially included in tBéstrict Plan in 1995 and later
amended in 2002 to include revised flood hazardgmates as a result of new stopbanks
constructed. District Plan measures include cositnol new development with regard to
earthworks, the location of buildings in overflowtps and building levels in ponding
areas. These measures, together with advice pauwgeGW has been reasonably
successful in requiring development in flood hazaehs to either take into account the
flood hazard and/or construct dwellings with a mmam floor level.

Between 1995 and 2009, the majority of building semts issued in the flood hazard
areas included a minimum floor level conditionhe tl in 50 year level, rather than the
1in 100 year level recommended by GW. These wenalynfor infill development of
existing lots. KCDC have estimated that a furthe® 8acant sites could still be in filled
within existing residential areas identified asngewithin the 1 in 100 year flood
spread. These sites would only require buildingleto the 1 in 50 year level.

The district plan has no rules regarding minimuoofllevels in flood risk areas that

would flood in a greater than 1 in 100 year ev@hese areas are shown on the KCDC
website as residual overflow and residual pondirgsently there are only controls in

residual overflow paths regarding the location wfdngs/structures and earthworks.

The total land area in public ownership in the rigerridor has increased from 71% to
77%. Land purchase has taken place primarily assaltrof implementing the capital
works programme. Reserve contributions through isidddn have not been significant
at this stage. Land purchase remains an impomachanism to avoid development in
the river corridor and facilitate river corridor megenance and improvement works.

GW has provided generic flood hazard informatiorthte public, improved the flood
warning system, responded to flood events and gyaated in joint exercises with
KCDC. The WFMP needs updating to reflect currerdcpce and links for Civil
Defence and Emergency Management.

GW'’'s Flood Protection, Environment and Land Manageimdepartments provide
advice to land owners and other users in the gagchment on minimising erosion of
land and river banks. There has been limited sscrethis area and GW recommends
that this is discussed further with KCDC. Optidade discussed include incorporating
the provision of advice to land owners as a primaljective in the proposed Open
Space Strategy and further supporting the uppehosnt vegetative framework which
has been developed for Waikanae.

Structural and River Management M easures

Overall good progress has been made in implemetiieVFMP structural and river
management measures in the last 10 years andahespbn track for completion by the
target date of 2040. By June 2009, the measures W& complete providing 68%
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benefits in terms of total damages saved (ReferdhceFull details of the progress,
achievements and outcomes are shown in Appendipfdendix 2 and Figures 1 to 3. A
location plan of the Waikanae River is shown in Apgix 3.

Stopbanks that have been completed are Kauri/P&oad, Chillingworth and
Otaihanga Domain. The Kauri/Puriri Road and Chgiirorth stopbanks contained the
1998 (15 and 28 year flood events) and 2005 floddsn 80 year flood event),
providing protection to over 450 houses. Previousig stopbank only provided
protection for a 10 year flood event. The propo€¢dihanga Domain stopbank was
replaced with a floodwall following public consuitan. The floodwall overtopped
during the 2005 flood. The revised 1 in 100 ydaod design level estimate for this
floodwall is 470mm higher than the top of the argtfloodwall. Further structural
measures completed include Otaihanga Road raigageSL and the raising or flood
proofing of 7 buildings with GW assistance. The agmng structural measures in the
WFMP all require further investigation and re-pitising.

River realignment and bank edge protection workat thave been completed are
Otaihanga (part), EI Rancho, Jim Cooke Park, Rivlade, Kebbels, Edgewater Park
and State Highway One. These works have performatduring subsequent floods,
except for the Kebbels grade control weir and soook groynes, which have eroded on
a number of occasions and required topping up,xpected. River realignment and
bank edge protection works that have not beenethiwut are the mouth, Otaihanga
(except part) and Greenaway Road.

The agreed river training techniques have beetivela successful in maintaining the
river channel within the preferred channel alignmemecognising that the
implementation of additional programmed major riweorks have been required
following major flood damage. With the completioh the programmed major river
works, the balance of types of methods has chatmyegflect the increase in permanent
works in the river. As a result the amount of ni@mance to rock edge protection has
increased and the quantity of cross-blading hascestl Approximately 80% of the
river channel is maintained within the preferredrutel alignment.

Gravel extraction has been carried out annuallyyeasmmended following 5 yearly

bed level surveys, in an attempt to maintain ovdradl levels at the status quo (1991
surveyed levels) where possible, and hence maintathe existing channel capacity of
the river. Overall the results show a general trehdggradation (gravel build-up) from

the mouth to Jim Cooke Park (JCP) and degradagi@avél erosion) above this point.

During the last 5 years it has not been possiblextoact the annual quota of gravel
within the tidal reaches of the river owing to rest® consent restrictions. Extraction
has mainly occurred between ElI Rancho and JCP efdrerit is likely that gravel is

building up below this point. Whether or not thigild up is significant and what

options there are to address the issue shoulddbiied following completion of the

next bed level survey and gravel analysis in 2010.

The river mouth has been inspected on a regulas bagnsure that the existing rock
groyne at the mouth continues to operate effegtjibe sand level between the groyne
and the beach is generally below high water sptiohg level and that mouth cuts are
carried out when required. Minimal maintenance basn necessary since the mouth
was last cut in December 2001.
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Monitoring of River Processes

The monitoring activities as described in the WFE#ction 3.3.5) have by in large
been carried out and improved. Monitoring of tiverhas proven to be a useful tool in
understanding the river processes, taking preveataneasures and planning to
mitigate potential flood hazards on the floodplaMonitoring needs to be implemented
in an ongoing manner as new research reveals iragraxays of applying flood risk

management.

Environmental Strategy

An Environmental Strategy was developed in 199%Ny and KCDC with input from
Iwi, DOC, landowners, environmental organisationsl ghe community. The first 10
year review is currently underway and will be coetetl in 2010. This review
acknowledges the intentions of GW and Kapakaparuhfl Awa ki Whakarongotai in
ensuring the incorporation of the Ecological Sggtéor the Waikanae River into the
Environmental Stratedy A reach has been added to the Strategy to ackwdgelthe
importance of middle to upper catchment restoratiork.

The Strategy identifies methods for protecting antlancing the river corridor. Most of
these have been agreed with the Waikanae commandyFriends of the Waikanae
River (FWR). Using the Strategy as a guide fott Ipeactice restoration, GW prepared
a 5 year planting plan for FWR. Considerable pesgrhas been made in the restoration
of areas of the Waikanae River by the communityugsowith help from KCDC and
GW. An improved link in policy has been identifigtirough the environmental
outcomes of the report based upon the Otaki Fl@mlplanagement Plan. This ensures
that the Environmental Strategy and EnvironmentdeCof Practice are used to guide
best practice in flood risk management.

Tangata Whenua

To date, our interaction with Iwi/Hapu has largelsen issue driven or in response to
resource consent applications and compliance. Hmpproach does not provide
opportunities to address wider issues or plannifguwther opportunities through the
Environmental Strategy and the proposed regionaurfdh Resource Plan should be
advanced with local Tangata Whenua, with a focustostegic responses to sites of
significance and the possible implementation ofuzal health monitoring.

Summary of Key Issues

* Provision of design parameters in structural andn+structural measures to
account for climate change

» Updating the hydraulic modelling of the floodpla@nd flood maps
» Building levels on existing lots presently not lgeluilt to 1 in 100 year flood levels

e Lack of control on building levels for developméntareas that would flood in
greater than 1 in 100 year event

' Kapakapanui Te Ati Awa ki Whakarongotai & GW Flood Protection. (1999). Ecological Strategy - Waikanae River Operations and Maintenance
Consultant’s Brief, p.5.
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* Re-evaluate priorities for proposed flood mitigationeasures (Section 6.2.5 on
WFMP)

* Gravel aggradation in the lower reaches of the rive
» Upper catchment erosion issues

¢ River mouth management

e River corridor land purchase

* Improving environmental outcomes

e Public awareness/community preparedness
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1. Purpose of the Review

The purpose of the first 10 year review is to eauthe performance of the
Waikanae Floodplain Management Plan (WFMP) to @i assess whether
there is any need to change the outcomes and ireplaion process.

The following key elements of the WFMP were revidwe

e Hydrology

e Hydraulics

* Processes monitored

*  Work methodology

¢ Non-structural methods

» Effectiveness of all methods

» Capital and Operational expenditure budgets

This report includes the results of the hydrologyl dydraulic remodelling
reviews of the Waikanae River and an evaluationhef effectiveness of the
completed non-structural, structural and river nggmaent measures contained
in the WFMP.

This report will be used as the basis for consoltaivith Kapiti Coast District
Council (KCDC) in the first instance following winat will be distributed to
Friends of the Waikanae River, community groupsgaaisations and
interested and affected residents along with thdewigeneral public. A
proposed consultation strategy has been prepaefdr@ce 5).

Following the consultation process and any furtrelysis required, the
summary report will be updated and endorsed bytér&dellington’s
Catchment Management Committee. Following thistiees of the WFMP
will be updated and the agreed recommendationseimgrhted.
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Background

The WFMP was first published in October 1997 arabkwhe result of five
years of work by the Waikanae River communities, A8 Awa Kki

Whakarongotai, GW and KCDC. The WFMP provides aeptint for
management of the river and floodplain over theyd&rs 1997-2037.

At the inception of the WFMP for the Waikanae Rivwewas stated that the
WFMP would be reviewed every ten years or when ftbed hazard was
significantly altered.

The WFMP states that:

“As reviews of the WFMP are undertaken, aspectsdatails may change to
reflect the changing needs and desires of the caomtyauAny changes will be
issued as addenda and inserted into the documean \liey are approved.
Changes to the Plan will be by Council resolutiamacan be promoted in
accordance with standard Council procedures. Iigenerally expected that
changes to the Plan will be promoted through thauah Plan process(p.81).

The WFMP anticipated that a new plan would be pceduafter 40 years or
earlier, if required.

As part of the WFMP the community developed a $&butcomes’ as a result
of examining various options for managing floodkriand the river. The
outcomes covered three main areas: non-structstalictural and river
management. A fourth outcome was to prepare andlemgnt an
Environmental Strategy as part of the Floodplainnktement Plan. A
‘considerations’ section covers environmental, @coic, social and cultural
issues and corresponding policies, objectives agithoals.

These considerations outline the floodplain managegmapproach. Based on
this review and the current floodplain managememr@ach, where existing
methods or actions need refocusing, the considasitsection provides the
policy intent of the document and details what G@hted to achieve.

Non-Structural Methods

Planning and Land Use Measures

Non-structural methods focus on keeping people afn@y floodwaters and
helping the community cope when flooding occurshey are the most cost-
effective method of flood mitigation and their priples can be applied to both
minor and major flooding.

Flood hazard categories have been identified onNhé&anae floodplain and
have been included in District Plan since 1995esEhflood hazard categories
have been used for encouraging appropriate landdeselopment on the
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floodplain. Other measures include providing infation and advice, river
corridor management and land procurement.

Community Preparedness

These measures include providing up-to-date infionaassisting KCDC in
public education programmes and emergency manageffoad warning and
disaster recovery.

2.2 Structural Methods

Where flood-prone areas have already been intdgsdeveloped, planning
controls alone maybe insufficient. The WFMP idied structural measures
to provide an agreed level of protection to exgptidevelopment on the
Waikanae floodplain.

Based on the community’s expectations and conguitahrough the WFMP,
structural methods protecting urban areas have Hesigned for a 1 in 100
year flood event.

They include:

e Stopbanks

* House raising

* Road raising

» Bridge lengthening

2.3 River Management Methods

These measures include the day-to-day activitiesthea programmed major
works undertaken by GW to maintain the WaikanaeeRiw its preferred
alignment and to protect and maintain existingdloatigation structures.

Implementation of structural and river managemeeathmods were to be guided
by WFEMP’s environmental guidelines.

Expenditure

Funding levels are kept at approximately the sagmnellas in 1997 ($65,000
per year exclusive of overheads 19979%).

Channel alignment
The river will be maintained within the preferresbonel alignment
River Training Methods

The current practices (1997) will continue to bedi® maintain the river in its
preferred channel alignment, recognising that amtthli programmed major
works will be required over time. Additional poks for river mouth
management and gravel extraction are also coveréduedVFMP.
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2.4 Environmental Strategy

The strategy provides a master plan for enhancimg lndscape and
environmental values of the River Corridor belowt8tHighway 1 to the river
mouth.

It was envisaged that all agencies and individiralslved in environmental
management would use the strategy to link theikviaio a joint management
approach for the Waikanae River Corridor.
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Findings

Overall Findings

Good progress has been made in implementing the WkMWhe last 10 years
and it is on track for completion by the targetedat 2040. By June 2009, the
structural measures of the WFMP were 44% compledeiging 68% benefits in
terms of total damages saved (Reference 4). Stgnifiprogress has also been
made with the non-structural measures proposedenWFMP. Flood hazard
information has been included in the District Plamd updated as required.
Advice on flood hazards is provided to the publicam ongoing basis.

Appendix 1 provides details of the WFMP review ames.

Appendix 2 is a summary of the progress of the cttmal works, river

management works, non-structural methods and thieosmental strategy. The
structural and river management works are showgralmmatically in Figures 1
to 3.

Technical Information

The initial part of the review focused on the hydgy and hydraulics of the
Waikanae River. This primarily involved updatinget1991 “Kapiti Coast
Floodplain Management: Hydrology and Climatolégyeport. The flood
frequency analysis components of the report weatga using the additional
flood data recorded to 2009 and the climate chamgacts on the updated 100
year flood flows were assessed using the latestighaol climate change
information. This data was used to update the iegistydraulic model in order to
determine the current estimated river levels faarage of scenarios including:

* Short mouth or long mouth

* 100 year Waikanae flow + 20 year sea level + 20 jb@aupoko & Waimeha
flows or 100 year sea level + 20 year Waikanae flow + 24 vuaupoko &
Waimeha flows

e Current climate, 2040 mid-range climate foreca§t9@® mid-range climate
forecast or 2090 upper end of forecast range clir(raferred to as “extreme”).

Hydrology findings

The hydrologic investigation completed by NIWA (Bedfnce 1), included
reviewing the 1 in 100 year flood design standasiing the additional river flow
information available since 1992 and estimating plagential climate change
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impacts on the design standard. The overall coimissand recommendations
made by NIWA were as follows:

Flow records for the Waikanae River were of a raeabte quality, given the
mobile nature of the gravel river beds.

The lengths of record now available (34 years) sufficient to provide
reasonable estimates of flood quantiles, withoet rileed to resort to lower
reliable regional methods.

The flood quantiles for the Waikanae River haveaaased marginally over
those in the 1991 report. They are however sligotiyer that the design value
adopted by GW in 1992.

There have been no significant developments in ghlgb maximum

precipitation (PMP) estimation methods in New Zadlaince the 1991 report;
therefore the probable maximum flood (PMF) estimatethat report remain
valid.

The topographical catchment area for the Waimebrea8t is ill-defined, and it
is recommended that urban drainage details fonttagkanae urban area be
investigated to better define the drainage pathsutih the area, in particular
considering contingencies such as the blockagesloérts.

Global warming is expected to result in intenstiima of severe storms
because a warmer atmosphere can contain more meoigtsl a consequence,
increases in flood peak flows of the order 10% a6 are suggested in 50
and 100 years respectively.

Hydraulics findings

The hydraulic review was completed by Philip WadlaRiver Edge Consulting
Limited in August 2009 and further updated in M@&41Q. (Reference 2). Flood
levels along the river channel were estimated uaimgnproved hydraulic model
which included a 600mm allowance for model uncaties (known as
freeboard).

The findings of the initial report completed in Awgg 2009 were as follows:

Results show that peak flood levels are lower thartier results upstream of
the state highway and rail bridges, but are higlmevnstream. The differences
upstream of the bridges are largely due to thényigower design flow now

used and a lower freeboard at the bridges. Dowanstref the bridges peak
flood levels have increased by up to 900mm, whenpaoed to the 1992 and
by up to 700mm, when compared to the 2004 restilisse increases are a
result of recalibration based on the 2005 floodn(BBO year return period),
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updated survey information, revised estimates timms surge, the use of a 100
year design sea level, a longer mouth and incrgdabim freeboard at the lower
few cross-sections.

« The existing Kauri-Puriri stopbank as built levale close to the 2090, 1 in
100 year flood levels. However the Chillingwortlo@bank may need topping
up in places to cope with the 2090’s climate chamgeliction. More accurate
survey information is required to confirm this.

« The existing Jim Cooke Park stopbank is up to 40dower than current 1 in
100 year flood levels in places. Further increadegpproximately 300mm in
height would be required to allow for the 2090’snete change prediction.
The stopbank is due for reconstruction in 2013Aghin more accurate survey
information is required to confirm this.

e The floodwall in Otaihanga Domain was built to 413RL. The current
design level estimate is now 4.51m, rising to 4.83n2040 and 4.77m by
2090. The remodelled data indicate that currently floodwall provides
protection for a 1 in 20 year flood event.

* In the lower reach of the river, 1 in 100 year tidevels have increased by up
to 700mm. The implications of increased river flowpilling along the
Waimanu Lagoon at Waikanae Beach require furtherdatiog and
investigation.

* A programme of house-raising has begun in the @tgh area. The current
modelling predicts that houses previously raised.sm RL in Makora Rd
should be above 3.6m RL now to provide 1% AEP (104 year) protection,
including 600mm freeboard (Table 1). Results aepthcations where house-
raising has been undertaken or is planned are givdable 1. Freeboard of
600mm has been included in these figures. Thesdflain results are subject
to the qualifications below.

Location Existing Floor Levels| now 2040 2090 |extreme
1-13 Makora Rd 3.57 3.71 3.89 4.20
17-19 Makora Rd 3.5 3.60 3.73 3.91 421
21 Makora Rd 4.05 4.17 4.31 4.60
73 Makora Rd 4.6 5.11 5.23 5.37 5.67
11-15Toroa Rd 4.6 5.34 5.45 5.55 5.82
Otaihanga Floodwall® 4.15 4.51 4.63 4.77 5.07

Note (1) Top of wall

Table 1 Predicted 1% AEP design levels (m RL), including freeboard at houses
in Otaihanga
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The model could be improved with available Lidatadand two-dimensional

modelling tools (MIKE FLOOD), particularly along ¢hriver berms and

adjacent flood storage areas. |If that was todmedthe Lidar data and MIKE
FLOOD could also be used to upgrade the floodphaodel. It needs to be

emphasised that the floodplain component of theahbads not been upgraded
as yet. Thus the effect of climate change on lttedfhazard on the floodplain
has also not been assessed or results are atroggignal. Such a model

upgrade remains a future, but important, task.

When the floodplain model is upgraded, it would maense to integrate it
with models of the Waimeha/Ngarara and Mazengatbhozents that have
been commissioned by Kapiti Coast District Coundihese catchments
seamlessly connect to the Waikanae and Otaihaagdgdlains.

Following on from the findings of the Waikanae Riwydraulic Model Update
2009 as described above, P. Wallace of River Edges@ting was requested to
further upgrade the model using two-dimensionatl{2nodelling tools (MIKE
FLOOD) on the floodplains at Jim Cooke Park andil@iaga to check the
previous findings.

Changes were made to the model as follows:

All river cross-sections were resurveyed in 201 these new cross-section
data have been included in the updated model.

The lower reaches of the Mazengarb Drain have haken from a model
currently being built for Kapiti Coast District Cocil and joined to the
Waikanae model.

KCDC is intending to upgrade the outlet from theikiaae Lagoons and the
proposed structure has been incorporated in theeimod

The floodplain topography has been obtained from@AR survey of the
floodplain undertaken in 2003. This data has areetqul accuracy of £0.15m
on clear ground. However, comparisons with sunagg duggest that there is a
vertical discrepancy between surveys and the LiDi#sRa. The LIDAR data
have accordingly been raised by 150mm to compens$ate topography has
been further adjusted by incorporating recent grdosurvey data for Makora
Road and the crest of Jim Cooke Park, and by cutiinchannel along
Muaupoko Stream to better define that watercourse.

Further adjusted roughness parameters to obtaettarlcalibrated result for
the 2005 flood event. Results showed the average isr 70mm (a net under
prediction), while the average absolute error Brah.
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» Greater Wellington now incorporates climate changeits flood risk
assessments (Reference 3), assuming a 2°C tenrpena) 16% increase in
rainfall intensity and 0.5m sea level rise. Thieguivalent to the 2090 mid-
range scenario presented.

The August 2009 hydraulic model report was updatedlay 2010 with the
following findings:

» The results in the river channel at key locatioresslhown in Table Dverall
these show similar trends to the 2009 results Lth tihe notable changes
highlighted below.

Location Previous Designs Updated Design
1992 2004 Current 2090

Waikanae Treatment Plant 31.40 31.63 31.59 32]02
SH1 bridge 25.00 24.28 23.0( 23.28
Edgewater Park 18.30 18.81 18.85 19.11
Leybourne Ave 14.70 14.62 14.3% 14.57
Jim Cooke Park (at entrance) 11.80 11.70 12.23 12.39
Greenaway Road 6.40 6.59 6.64 6.7
El Rancho 4.80 5.03 5.16 5.38
Otaihanga Domain 3.60 4.22 4.61 4.84
Otaihanga Boating Club 3.00 3.33 3.55% 3.8b
Tutere Street 2.60 2.35 3.11 3.51

Table 2: Predicted 1% AEP design levels (m RL), including freeboard in
Waikanae River channel

» The existing Kauri-Puriri stopbanks as built levate above the current 1 in
100 year flood levels, including 2090 climate changhe Chillingworth
stopbank as built levels are close to the currem 100 year flood levels.
Additional topping up, by up to 200mm, would beuigd to meet the 2090’s
climate change prediction. More accurate site sunvi®rmation is required to
confirm this.

« Results along the Jim Cooke Park stopbank aligniaxentower than expected,
being 200 — 400 mm lower than the existing stopbankls (for the current
climate). Calibration modelling under predicts tlreuary 2005 event by 250
mm at section 310 (upstream of the stopbank) an8@@ymm midway along
the stopbank crests. To make allowance for the rurmtediction, the
recommended stopbank levels are 360 mm higherttieamodel outputs, with
600 mm freeboard. The net result is that the exgsstopbank needs to be
raised by up to 500mm, allowing for 2090’s climekange.

» The floodwall in Otaihanga Domain was built to 4rlRL. The current design
level estimate is now 4.62m, rising to 4.85m by@@{%able 3)
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January 2005 flood Design level (100 year return per iod)

Recorded | 2010 model Current Climate Change (2090)
4,15 3.792 3.830 4.62 4.85

Crest according to design drawings

Table 3 Predicted 1% AEP design levels (m RL), including freeboard at
Otaihanga Domain flood wall

» A programme of house-raising is well underway ia @taihanga area. Results
at locations where house-raising has been underiakis planned are given in
Table 5. Freeboard for houses 1 to 61 Makora Roddble 5 has been set at
600 mm, as these houses are adjacent to the mwaedn the path of direct
overflow from the river. Houses at 73 Makora Road &1-15 Toroa Road are
further from the river and flow would take a longeath to reach them, and a
relaxing of freeboard to 300 mm is proposed. Theigielevels in Table 5
include a freeboard allowance. The results showhbases previously raised
Makora Road and Toroa Road with GW assistancelase to the current 1 in
100 year flood design standard.

« The 2090 climate change scenario shows minor fltapdito Weggery Drive
which requires further investigation and analysis.

* Floodwaters are also predicted to spill into tlghtribank Waikanae Lagoons.
Levels reaches in the lagoon are shown in Tableéofv-lying properties
adjacent to the lagoons might be affected by flomtéws. This requires further
modelling and site survey.

2010 Design
Current 2090
South-west lagoon 2.504 2.861
North-east lagoon 2.505 2.867

Table 4 Peak flood levels, Waikanae Lagoons (no freeboard)

* It needs to be emphasised that bulk of floodplammgonent of the model has
not been fully upgraded as yet (the Waikanae lafikbupstream of cross-
section 270 and the right bank). Thus the effedliofiate change on the flood
hazard on the floodplain has also not been assemsedsults are at best
provisional. Nor have overdesign events been retteatiéor the Waikanae
floodplain. Greater Wellington is therefore not anposition yet to update
previous flood maps of the Waikanae floodplain. I5@&c model upgrade
remains a future, but important, task. The 2-d coment of the 2010 model
would be extended to cover the remaining areasi®f\Waikanae floodplain.
The model has been integrated with the model ofMagengarb catchments
commissioned by Kapiti Coast District Council armlid also be integrated
with the model of the Waimeha/Ngarara that KCDC [tasnmissioned.
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Houses identified for raising  Ylear Raised Floor Level Estim. Existing January 2005 flood Design level (100 year return pe  riod)
given by Floor Level of
GWRC (u/s Living Areas (u/s
floor joist) floor joist)
Recorded 2010 model Current Climate Change (2090)
11 Toroa Road 2000 4.6m 4.63 4.325 4.3 4.74 495
13 Toroa Road 2000 4.6m 4.67 4.74 495
15 Toroa Road 2006 4.6m 5.04 4.74 495
1 Makora Road 2.44 2.203 2.430 3.47 3.8
3 Makora Road 2.12 3.47 3.8
5 Makora Road (Front) 2.21 3.48 3.81
5 Makora Road (Rear) 2.77 3.47 3.8
7 Makora Road 4.61 3.48 3.81
9 Makora Road 2.92 3.5 3.82
11 Makora Road 2.00 3.49 3.81
13 Makora Road 4.32 3.5 3.82
15 Makora Road 3.99 3.52 3.84
17 Makora Road 2009 3.5m 4.21 2.559 2.600 3.56 3.85
19 Makora Road (Boat Club) 2009 3.5m 3.49 3.6 3.9
21 Makora Road 2006 4.77 3.124 3.360 4.25 4.51
61 Makora Road 3.47 3.840 4.62 4.85
73 Makora Road 2006 4.6m 5.33 4.586 4.300 4.74 4.95

Table 5 Existing floor levels and recommended 100 year design levels (m RL), including freeboard for houses in
Otaihanga area
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Climate Change

The climate change impacts on the river flood floave estimated to be an
increase in the order of 10% and 20% in 1 in 50 and 100 year events
respectively (Reference 1). This is a result otimted increases in frequency
and magnitude of high intensity rainfalls. NIWA @alsecommend that
allowances be made for sea level rise of 200mmhy2040s and a rise of
500mm by the 2090s. These estimates are consisitnthe Ministry for the
Environment guidelines, from which can be derivedrerease in rainfall for a
100 year rainstorm of 7% and 16% by 2040 and 2@3pectively, for mid-
range temperature increase estimates. The Mingitigelines also note that
the likely upper end of the range of temperatuiraase by 2090 is 5.2°C,
which is predicted to increase 100 year rainfalptds by 41.6%. The
guidelines also suggest that the effects of an 8d0sea level rise be
considered. Therefore the following climate scevawere modelled:

* Current climate

e 2040 mid-range: sea level rise of 0.2m, flowséased by 10%
e 2090 mid-range: sea level rise of 0.5m, flowséased by 20%
e 2090 extreme: sea level rise of 0.8m, flows inseelby 41.6%

The overall effects of the 2090 mid-range climatarge would result in

further increases in flood levels by up to 400mm2690 (Reference 2). The
largest increases apply mainly in the tidal arda®taihanga and Waikanae
Beach. The results of the river channel flood IsWet the 2090 climate change
scenario at various locations along the river aens in Table 2.

Reviews of current knowledge on climate change hmeen undertaken every
5 years following reviews undertaken by the Intesyamental Panel on
Climate Change (IPCC). The lack of certainty andGW policy in the past
has meant that climate change figures have not bsed for flood mitigation
methods and flood level advice for proposed devekpgs. However, in
February 2010, GW’s Flood Protection departmentetiged design criteria
for climate change (Reference 3) in line with thestrecent Ministry for the
Environment recommendations (Reference 20 of Apipehd This criterion is
the same as was used to develop the finding for2089s climate change
prediction in the hydrologic and hydraulic investigns of this review.

Future Remodelling

The investigations included only partial 2-d hydi@umodelling of the
floodplain; along the lower reach the river bermsl @djacent flood storage
areas, as shown in the figure below. The availfibt storage is now better
represented in the model than previously.

Full hydraulic modelling of the floodplain was lagimpleted in 2002 when the
flood hazard information was updated for KCDC DgtPlan Change 50.

Ongoing improvements to the model should be unkentato improve
calibration of the model to actual events. Contthdata collection in flood
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events (gauging flow to give more certainty at thgher end of the rating
curve, and recording flood level information) issenmended.

The implication of the discrepancies in calibratresults is that design results
should not be taken direct from model results leeforalising design features.
Some consideration should be taken of the caltdmatiesults first. For
example, the recommended Jim Cooke Park stopbasmds|éencorporate an
adjustment to allow for calibration under predinticHouse raising levels
should also take into account the possibility ttieg marginal cost of raising
floor levels higher above the design predictionkess than the implications of
under prediction.

It needs to be emphasised that bulk of floodplamgonent of the model has
not been upgraded as yet (the Waikanae left baskegm of cross-section
270 and the right bank). Thus the effect of climeitange on the flood hazard
on the floodplain has also not been assessed witsege at best provisional.
Nor have overdesign events been remodelled for\WWagkanae floodplain.
Greater Wellington is therefore not in a positiat yo update previous flood
maps of the Waikanae floodplain.

Such a model upgrade remains a future, but importeask. The 2-d

component of the 2010 model would be extended verctihe remaining areas
of the Waikanae floodplain. The model has beergnatted with the model of
the Mazengarb catchments commissioned by KapitsCestrict Council and

could also be integrated with the model of the WaiaiNgarara that KCDC
has commissioned.

In order to incorporate GW'’s policy on climate cbarit is recommended that
the floodplain be fully remodelled in order to pide up to date flood level
advice to the public.

Untitled

038500

BOIED00

BOAESDO

BOAE000

B0AA50)

2678000 2679000 ZEE0000 26B1000 2882000 2683000 2684000

MIKE 21 model extent
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3.3 Non-structural measures

Land Use
WFMP policies seek to:

 Encourage open space provision, riparian managemeaserve
contributions or esplanade strips, discourage atemr of the upper
catchment, and encourage reforestation of the ugpeérmiddle catchment
through district and regional plans.

 Utilise structural methods to protect existing depenent.

* Ensure uses of flood-prone land are appropriateéhto risk and costs
associated with flooding.

* Implement long-term means of land use planningtiuce the flood hazard
and limit future growth in potential flood damages.

* Prevent inappropriate development of the riveridorrand overflow paths
and ensure that development does not adverselgtdifsod mitigation
structures.

e GW has achieved progress with these policies largf@lough resource
consents. Some progress has been made in ripararagement and
restoration through the Environmental Strategy Boological Strategy.

District Plan

Good progress has been made in managing floodmskgh the District Plan.
The Waikanae flood hazard was included in the BisRlan in 1995 and later
amended in 2002 to include revised flood hazardgmtes as a result of new
stopbanks being constructed. The revised floo@abazategories now include
river corridor, overflow path, ponding, residual eoflow path, residual
ponding and erosion hazard. The revised categaiesincluded in Plan
Change 50 of the District Plan which became opezati March 2010.

The District Plan also includes objectives, pokcand rules that control how
land and buildings can be developed within the ¢6ér flood extent. Flood
hazard information is also provided to the public KCDC through their

building consent process and Land Information Memdums (LIMS).

During the last 10 years GW has responded to hdsdoé queries on flood
hazard information from KCDC, developers and rasisle This includes
responses to all resource consent applicationaddble areas. This advice,
together with the District Plan measures, has baacessful in requiring
development in flood hazard areas to either take ascount the flood hazard
and/or construct dwellings with a minimum floor év
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GW has reviewed 104 building consents issued by &CDr residential
development in a flood hazard area between 19952808 and found that
83% of these included a minimum floor level coraiti62% were specified to
the 1 in 50 year flood level and 8% were specitiedhe 1 in 100 year level
(Reference 2 of Appendix 1). GW has always reconttedrthat new buildings
be constructed to the 1 in 100 year flood level.

KCDC have estimated that a further 350 vacant sitadd still be in filled
within existing residential areas identified asngewithin the 1 in 100 year
flood spread. At these sites KCDC would only reguiuilding levels to the 1
in 50 year level in accordance with the Buildingd€2000.

The district plan has no rules regarding minimuwoofllevels in flood risk
areas that would flood as a result of breaching awertopping of flood
protection structures (such as stopbanks or floodksy built to the 1 in 100
year flood event. These areas are shown on the K@®Bksite as residual
overflow and residual pondindg?resently there are only controls in residual
overflow paths regarding the location of buildirgjsictures and earthworks.

From the review the main issues in this area ifiedtare:

e A significant percentage of new development (houmesxisting lots) is
being built at the 1 in 50 year flood level.

» The residual ponding areas have no accompanyieg ralthe District Plan
regarding building levels, which makes the lack cohtrols difficult to
prevent development in these areas.

GW would support KCDC changing the 1 in 50 yeatdng requirement to a
1 in 100 year standard through changes to thadiptan and developing rules
for residual .ponding areas.

Policies in the WFMP need to be updated to refl@atrent thinking in
particular the ‘avoidance approach’ in the propoRedional Policy Statement
(Reference 4 of Appendix 1). This issue is raisedhe assessment of the
considerations section below.

Education/Community Preparedness/Civil Defence and Emergency Management

GW has provided generic flood hazard informatiothi public, improved the
flood warning system and responded to flood events.

KCDC has a community education programme and Cleflence Emergency
Management has an active role in providing emergeesponse. Regular
meetings are held with Civil Defence Emergency Mgmaent staff to ensure
continued cooperation and dissemination of inforomatGW also improves
community preparedness through planning exercisegbd community. Two
joint exercises with GW have occurred in Kapiti vibe¢n 1995 and 2009.
These exercises brought together all the relevardrgency services which
have proved to be useful to all parties concerned.
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In terms of the Civil Defence/Emergency Manageniieks the WFMP needs
updating to reflect current practice. Notably, pditaster recovefyis not
currently identified in the existing WFMP in anyegt detail. Disaster recovery
is a vital component of achieving the implementatd:

- appropriate non-structural methods;

- community resilience;

- managed retreat concepts; and

- managing flood risk long term, particularly in lighf climate change
issues.

A real-time flood forecasting model has been dgwedband maintained by
GW. Two alarm levels have been set at both Kapaka@and Warwick’s
rainfall gauges. i.e. 15mm/2hours and 20mm/2hadithie.river gauge at the
treatment plant has been rebuilt with 2 river leeglorders, each with separate
recorders and communications systems. Specificingsrand levels have
been changed and made to automatically alarm fdb& @mergency
management staff.

The Otaihanga flood warning system was improveldwhg the 2005 flood.
Following this, GW’s Flood Procedures Manual waseeed and updated in
2007.

Upper Catchment Erosion Control

GW Flood Protection, Environment Division and LaM@dnagement provide
advice to land owners and other users in the upgehment on minimising
erosion of river banks and flood related issues.

GW Environment Division and MFE have engaged PAdfamd & Associates
to work with landowners in the headwaters of thek&iaae River to develop a
catchment level vision for planting and vegetatmanagement that provides
wide catchment and community benefits, such asorgat water quality and
soil protection. Details are given in the Waikandeadwaters Vegetative
Framework (Reference 3 of Appendix 1).

It is recommended that this issue is discussetidunvith KCDC in order that
it is incorporated as primary objective in the me@d Open Space Strategy.
Upper catchment restoration (reforestation) hasaraos benefits in reducing
the impacts of erosion, sediment transport andejraater quality.

A plan of action could be agreed between KCDC af Gased on the
Waikanae Headwaters Vegetative Framework.

Presently the Waikanae Catchment is not part ofGN¢ funded ‘Streams
Alive’ programme for private landowners in implenieg riparian
management.

It is recommended that the WFMP policy be changed t

2 Post Disaster Recovery - the measures in place to address medium to long term recovery of the community after a large flood event.
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* Encourage KCDC to protect upper and middle catctinmemnant bush
through the Kapiti Coast District Plan;

* GW and KCDC coordinate restoration work in middhel apper catchments
with landowners - based on the Waikanae Headwaléegetative
Framework, particularly on slopes steeper tBat.

3.4 Structural Measures

Stopbanks

Stopbanks that have been completed are Kauri/PWRioad (1997),
Chillingworth (1997) and Otaihanga Domain (2003).

The Kauri/Puriri Road and Chillingworth stopbankentained the 1998 (15
and 28 year flood events) and 2005 floods (1 iiyé# flood event), providing
protection to over 450 houses. Previously the stok® only provided
protection for a 10 year flood event. The updatesteh predicts that these
stopbanks will require topping up in places to copiéh climate change
predictions to maintain protection from a 1 in 1y#ar flood. A long section
survey of existing stopbanks would provide a cleardication of the required
top-ups.

The proposed Otaihanga Domain stopbank was replactd a floodwall
following public consultation. The floodwall hasrtained flooding from the
river since it was constructed in 2003, excepthiea 2005 flood when it was
overtopped by floodwater getting behind the floodllwthrough the local
stormwater network and from the river. The 200%doshowed that with
certain combinations of mouth position, spring $icend storm surge, flood
levels can be higher than have been designed. fidweops design levels at
Otaihanga were based on a 1 in 100 year flood av2B yr storm surge and the
mouth exiting directly to the sea. Modelling wdr&s now allowed for a worse
combination of events for the setting of designghts for stopbanks than in
the past. The existing floodwall is estimated toyule protection for a 1 in 20
year event. The revised 1 in 100 year flood deseyel estimate for this
floodwall is 470mm higher than the top of the arigt floodwall. An
allowance for climate change (2090) would incraagedesign level estimate a
further 230mm.

Stopbanks that have not yet been constructed areCéioke Park, Waimeha
Golf Course, Lion Park (121 Otaihanga Road) andvidkora Road. The Jim

Cooke Park stopbank, which includes a retainind atathe upstream end, is
programmed to commence in 2013/14. The Waimeha Golirse stopbank

should be reconsidered following a detailed revieivthe hydrology and

hydraulics of the Waimeha and Ngarara catchmeims.LTon Park stopbank is
not programmed for construction within the nextydars. However, options
including house raising or relocation need to basmered (as compared to
ring banking), as site conditions have changede Aduse at 61 Makora Road
was flooded in the January 2005 flood; howeveralvaeers have not requested
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any assistance from GW until recently. Optionsfimod proofing are currently
being investigated.

Summary of overall achievement

Length of stopbank in WFMP Length of stopbank completed % complete
2180m 710m 33
Bridge Lengthening

The WFMP recommends that the Fieldway Bridge bgtlemed to 18m, the
channel widened, debris arrestors put in place fartder channel realignment
be carried out at the Waimeha mouth. This haspnoteeded because of
uncertainty about flood discharges from the Wainmesich Ngarara Streams and
a lack of catchment information, rainfall data amdtorical flooding in the
area.

A detailed review of the hydrology and hydraulic deb for the

Ngarara/Waimeha catchment areas is presently heiwdgrtaken by KCDC.
This information will be used to confirm or othesei the need for bridge
lengthening.

House Raising

Houses at 11 Toroa Road and 13 Toroa Road werdraa2000 following the
1998 floods. These houses were not flooded i@95 flood event.

The other houses that have been raised or flooofguicsince the 2005 flood
are 15 Toroa Road, 17 Makora Road, 19 Makora R&hdjlakora Rd and 73
Makora Road. 15 Toroa Road, 19 Makora Road and 2kok& Rd were not
specified in the WFMF but were subsequently appiofed house raising
assistance by GW.

Summary of overall achievement

Number of | Number of | % complete Number of | % complete
houses to be | houses in | in WFMP houses in | in WFMP
raised in WFMP | WFMP  raised | (with GW | WFMP  raised | (with and without
or flood | assistance) to date without | GW assistance)
proofed to date GW assistance
(with GwW
assistance)
12 4 33% 4 67%

In 2007,GW confirmed that house and road raising in Makeoad remains
the preferred flood mitigation measure in Otaihan@@eference 10 of
Appendix 1). The other option was stopbanking adothe properties at 1-19
Makora Road, but this proposal was abandoned becafiscost and the
environmental impacts.
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GW has budgeted in the LTCCP for three houses taised or flood proofed
over the next 3 years. The remaining houses spdciii the WFMP have
already been rebuilt to the 1 in 100 year evenddltevel or do not use the
downstairs area as living space. Details are givdrable 6.

WGN_DOCS-#722672-V4

Floor .
level E_X|st|ng
qu_Jses Year given by liveable
Identified for ised GWRC floor level Comments
Raising Raise (u/s joists)
(u/s
joists)

11 Toroa Road 2000 4.6m 4.63 Raised with GW assista

13 Toroa Road 2000 4.6m 4.67 Raised with GW assista

15 Toroa Road 2006 4.6m 5.04 Raised with GW assista
1 Makora Road* 2.44 Single story

3 Makora Road* 2.12 2 Story-living both storigs
5 Makora Road*

(Front) 2.21 Single story
5 Makora Road
(Rear) 2.77 Built to after WFMP

7 Makora Road 461 2 Story-living top story
9 Makora Road 2.92 Re-built after WFMP
11 Makora Road* 2.00 2 story-living both sterie|
13 Makora Road 4.32 2 story-living top story
15 Makora Road 3.99 2 story-living top story
17 Makora Road 2009 3.5m 4.21 Raised with GW assist
19 Makora Road

(Boating Club) 2009 3.5m 3.49 Raised with GW aasist

Flood proofed with GW
21 Makora Road 2006 4.77 assistance
Flood proofed with GW

73 Makora Road 2006 4.6m 5.33 assistance

* Potentially qualify for GW assistance for raisifigod proofing
Table 6: House Raising Details

The hydraulic model undertaken in 2010, using theremadvanced 2-d
modelling tools, showed that houses raised in Mak®oad and Toroa Road
with GW assistance are close to the current 1 i $6ar flood design
standard. Details are shown in Table 5.

Road Raising

Greenaway Road - This was completed in 1997 ankstibd the 1998 and
2005 floods.

Otaihanga Road west - This was completed in 20@Dvathstood the 2005
flood.

Makora Road west - Works did not proceed at theestjof residents because

of their concerns regarding traffic safety and ascssues. KCDC have no
plans to upgrade this section of road. Floodinguoedl at numbers 2-8
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Makora Road during the 2005 flood. At this stage G#@$ no intention to
pursue road raising, unless agreement can be ikacitd the affected
residents and KCDC. The alternative is house rgisirDistrict Plan measures.
Stopbanking was ruled out by GW in 2007 (Referel@®f Appendix 1)It is
recommended that GW review the options to protecisks in Makora Road
west (numbers 2 to 22) from the 1 in 100 year flewdnt, including an agreed
allowance for climate change.

Summary of overall achievement:

Length of road to be raised in | Length of road in WFMP | % complete
WFMP raised to date
630 430 68
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Figure 1: Structural Methods — Progress to 2010
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Legend

) HOUSES RAISED OR FLOOD PROOFED WITH GWASSISTANCE
) HOUSES NOT YET RAISED OR FLOOD PROOFED

< HOUSES TO BE PROTECTED BY ROAD RAISING (Under Review)

File Ref : Fig2 - March 2010.mxd
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A4 Scale 1 : 3,000 Fig 2. - Location of Otaihanga Structural Measures - Progress to 2010
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3.5 River Management

Overall river management works have performed wekrall, without any
significant major damage, notably during the 10ny8ar flood that occurred in
January 2005. The exception was the section bet¢h and Leybourne
Avenue during the 1998 floods. Major river realiggmh and bank edge
protection work over this section were complete@®@®90. In addition major
river realignment has been completed at Jim Cocl& B mitigate potential
flood damage to the stopbank.

Routine River Maintenance

River management methods undertaken in the WaikRnaa are the day-to-
day activities undertaken by the Council to maimttie river channel to a
preferred alignment and to protect and maintairstedg flood mitigation

measures. The overall outcome has been improvdd tivt completion of a
number of programmed major river works.

The agreed river training techniques as outline@eaation 3.3 of the WFMP
have been partly successful in maintaining the rrigkannel within the
preferred channel alignment. Major damage occutoethese low cost edge
protection structures particularly between the etdighway 1 Bridge and
Leybourne Avenue during the 1998 floods.

With the completion of a number of programmed majoer works the
balance of types of methods has changed to refiecincrease in permanent
works in the river. As a result the amount of mamance to rock edge
protection has increased and the quantity of cbteding has reduced. The
main location where cross-blading is presently meguon a regular basis is
between Jim Cooke Park and Greenaway Road. Thasidocwas identified for
hard edge protection in the WFMP (Greenaway Rdaul)this work has not
yet been programmed.

The annual operations expenditure has been magdtaat $65,000 (1997
dollars) or $103,000 (2009/10 dollars). Routine mtexiance has been able to
be carried out within this budget. Additional butigare available from the
Major Flood Protection Recovery Fund account fojameepair work required
following greater than a 1 in 25 year flood events.

Approximately 80% of the river channel has beenntaamed within the
preferred channel alignment. Only small lengthsrfss blading have been
required in recent years (average of 130 metreopea the last 3 years).

Despite the increase in rock edge protection, \aiget remains a key method
of river channel management, accounting for 49%hefbank edge protection
provided along the Waikanae River. On averageydst 1995 and 2009, 400
willows have been planted each year.
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Tree clearing, willow layering and willow plantirage undertaken each winter
after the asset inspection and/or after signifideodd damage. Tree clearing

has been routinely carried out to replace old amydrous trees to ensure river
channel and flow paths are maintained and providasafor native vegetation

restoration.

The invasive Booth Willow species are being systerally replaced with
single stem hybrid willow varieties. The replaceméree willow species
provide similar benefits in terms of root stabilégd are more easily managed.
The WFMP (section 4.5.6) ecological guidelinesvidiow planting have been
followed.

Willow planting, pruning and layering have beenrieal out each winter to
ensure stability of the river edge. Generally wheoeother edge protection
exists, willows have been planted within the 20nffdsueither side of the
design channel alignment, where necessary.

Depending on the flood risk in particular areas, finl 20m buffer widths are
not always needed for bank edge protection in aflas of the river.
Opportunities exist to interplant with natives eplace willows outright. This
has been implemented in places along the river.

It is recommended that the guidelines in the WFN@ w@pdated to consider
and implement native interplanting and reduced dyuffvidths where
appropriate in the river corridor.

Planting of Native Trees and Shrubs

The WFMP states that 10% of the GW willow plantimgdget be used for
planting and maintaining native species. This hadved somewhat with the
Friends of the Waikanae River taking over this nei¢gh establishment of a
nursery for the propagation and planting of ecorsedl native plants. GW
provides financial and managerial assistance toFtiends of the Waikanae
River (FWR) with site preparation and maintenanteative species planting
by the FWR. The FWR plant approximately 3500 napilaents annually. The
group also has an advisory role in floodplain ma&magnt on behalf of the
Waikanae community.

The WFEMP requires changes to reflect the curreptageh to achieve native
planting. This requires updating sections 3.3.2@ section 4.5.6 ‘Guidelines’
in WFMP to reflect progression with FWR.

Programmed Major River Works

River realignment and bank edge protection worksyeeommended in the
WFMP, that have been completed are Otaihanga (fdrBancho, Jim Cooke
Park, River Glade, Kebbels, Edgewater Park and SH&. major works in
place during the 1998 and 2005 floods performed. Wéle exception was the
Kebbels grade control weir and some rock groynéwdsn Jim Cooke Park
and SH1, which have experienced erosion on a nugfbeccasions and have
required topping up, as expected.
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River realignment and bank edge protection workstified in the WFMP that
have not yet been carried out are at the mouthin@tga and Greenaway
Road.

At the mouth there is minor erosion of the southikoand the main river
channel has moved southward outside the desigmehahgnment. This is
possibly caused by sand build up on the northede sif the channel
opposite the Waimanu Lagoon. The area requirestororg and should be
assessed in detail during the proposed 5 yearlyegranalysis to be
undertaken in late 2010. Options to be considenetude doing nothing
(other than ongoing monitoring), gravel/sand renhoaad bank edge
protection works. Major works in this area will det® be consistent with
the management practices in the scientific resandecoastal marine area.
A memorandum of understanding enabling the integratof the
management of the mouth for flood mitigation withe tmanagement
practices in the scientific reserve needs to beldged with DoC.

At Otaihanga, further bank edge protection worky to@ necessary in the
future. The area will need to be closely monitored.

At Greenaway Road the river channel is on a lofiguening bend and the
willow and block line edge protection works areukagly eroded on both
sides of the river. Cross blading, gravel extractand edge protection
maintenance has been necessary over the yeamsvenpserious erosion of
the existing edge protection and access ways ondfth and south banks.
The programmed major works to provide a permanetisn are channel
realignment and rock lining and/or rock groynes.

At this stage there are no proposals to carry aytad the above major river

works.

Summary of overall achievement:

Length of river realignment in WFMP

Length of river realignment completed

% complete

4060m

2400m

59
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Figure 3: Channel Alignment and River Management Methods - Progress to 2010
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Gravel Extraction

Gravel extraction has been carried out annualljn&intain overall bed levels
at the status quo (1991 surveyed levels) wherelgesand hence maintain the
agreed channel capacity of the river.

Cross sections were initially surveyed in 1991 anldsequently in 1995, 1999
2004 and 2010. Bed levels from these surveys wanalysed and
recommendations made for locations and amountgadfeyto be extracted.
Overall the results show a general trend of aggiaadgravel build-up) from
the mouth to Jim Cooke Park (JCP) and degradaticew¢! erosion) above
JCP. The change from aggradation to degradatiancicies with a change in
grade in the river.

The 1995 gravel analysis resulted in a recommemlat continue extracting
3000m3 of gravel annually, in locations where thiddsup of gravel had been
identified.

Following the 1999 bed level survey it was recomdeeh that work be

initiated to determine optimum bed levels for tbevér reaches of the river.
This resulted in a resource consent (WGN 02010i)gbebtained to extract a
further 35,000m?3 (through wet extraction behind ds)nover 5 years 2002-
2007, from the lower Waikanae River to remove thmavel build-up that

occurred following the 1998 floods. Wet extractafrgravel within the Coastal
Marine Area (below Queens Road) was excluded becaisobjections

received to the notified resource consent appbaoati

The amount that could be physically extracted duthre 5 year period under
the consent conditions amounted to 30,815m3. Thaumed mainly in the

Pukekawa reach (above the east end of Makora Riagas not possible to
extract within the tidal reach (Queens Road todast end of Makora Road)
because of consent conditions, water levels aedsitstraints.

Analysis of the 2004 survey results (Reference flXppendix 1) showed that
aggradation below JCP had increased by 33,8G0nte 1999 and 83,000m
since 1991. This resulted in the annual extractmnme being increased from
3000m3 to 9000m3. The survey states that the abgevias to extract within
the reach between Sections 70-220 and hence meithis requirement to
work in the DOC scientific reserve and coastal magdrea.

Over the 3 years 2007/8 to 2009/10, an average/@0in3 of gravel was able
to be extracted per annum under the current resaxgnsent conditions. This
occurred in the Pukekawa and JCP reaches, betwdean€ho and JCP. The
wet extraction consent expired in September 20@7pa@sent resource consent
conditions only allow extraction on the dry beaclgy extraction), 100mm
above water level (Reference 24 of Appendix 1).

The 2004 gravel analysis report recommended that:

* Flood Protection applies for an amendment to thesource consent to
enable extraction from below water level.
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* Supply the results of the survey to DoC and disdhssimplications. If
appropriate, seek their approval to proceed withaeiion in the tidal reach.
This approval should be sought as part of an ovagaéement to undertake
river management works in the Scientific Reserve.

The above tasks have not yet been implementedthéruiecommendations in
the report included:

* A study of the impacts of the erosion in the upgeichment following the
2005 flood to determine what benefits would be edirfrom greater
controls on vegetation cover in the upper catchment

« Reconsider the river training approach above JCHEetermine whether
more bed control structures may be required to mmse bed level
degradation.

It is recommended that these be revaluated in tiopoged 2010 gravel
analysis.

A limited cross section survey was carried out@0& which showed that:

1. About 10,000m? of fine gravel had accumulated sn@taihanga Reach, at
the upstream end of the scientific reserve (Sest&fR80); and

2. A further 10,000ms3 of sand had accumulated furtlmavnstream within the
River Mouth Reach and scientific reserve (Sect@hs0).

This has had the effect of raising the 1 in 100 ylead level at the Makora
Road by less than 50mm (Reference 18 of Appendix 1)

It is recommended that the aggradation/degrad&sure be considered as part
of the proposed 2010 gravel analysis. This amngalisould include:

- The existing WFMP management measures for the rimeuth
(section 3.3.3),

- Issues highlighting adverse effects of river manag® activities
(section 4.5.2),

- Ecological guidelines (section 4.6.6);

- Providing a variety of alternatives to address grabuild up
sedimentation issues long term (section 4.6.55%.8nd

- That these matters be included in a Memorandum rafetstanding
(MOU) with DoC, based on section 4.2.3.2 of the WEEM

River Mouth Management

The river mouth has been inspected on a regulais hasensure that the
existing rock groyne at the mouth continues to afgeeffectively, the sand
level between the groyne and the beach is gendpallyw high water spring
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tide level and that mouth cuts are carried out whequired. Minimal
maintenance has been necessary since the mouthastasut in December
2001. It was expected that a mouth cut would logiired every 5 years but
only one has been required in the 12 years sire®WMP was adopted.

An agreement (MOU) with DoC to integrate the mamaget of the mouth for
flood mitigation with the management practices lie tscientific reserve is
recommended. Flood mitigation works potentially liie routine

maintenance, mouth cutting, gravel/sand removal poskible future edge
protection works within the Scientific Reserve. $@avorks together with non-
structural measures and monitoring may become maseial with future

climate change.

Further studies on river mouth migration and cdastacesses are suggested to
determine the most appropriate form of mouth mameg into the future.

Monitoring of River Processes

The monitoring activities as described in the WF{®&ection 3.3.5) have by in
large been carried out and improved as describkesvbe

» Advances in technology have resulted in improvatbphotography of the
river. Since 2001 high level aerial digital colgpinotographs have been
produced at 2 yearly intervals or after a 20 yéaod or greater. These are
integrated with GIS to provide multiple layers nfdrmation such as assets
and contours. This information has proved invalealgr monitoring the
changes to the river particularly following floodsd the construction of
river management works.

» Bed level surveys have been undertaken every 5\asamwell as after the
2005 flood. The bed levels from these surveys wanalysed and
recommendations for annual extraction volumes weperted to GW and
actioned, where possible.

e The location of the mouth and the level of sanddsup at the mouth are
visually checked several times each year.

« Annual reports recording work done, including datesation and type of
work, etc have been completed as a consent regemtemCosts are not
included in these reports but are recorded elseavhgork done and records
of the assets performance have not been linkduetaerial photography and
this work remains outstanding.

« Flood damage reports have been produced followlmgaor floods.
* Asset management records are updated annually aneb@t on the
condition of assets has been produced annuallyAR &sset management

system has been recently implemented (2009) whithbe capable of
linking and analysing all the information gathered.
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* In the most recent Flood Protection Annual Assendigment report to
GW (Reference 19 of Appendix 1) it was reported tha Waikanae River
flood protection assets are in good condition. R&fade River assets are
currently valued at $6.7M. The only asset thatieg major improvement
is the JCP stopbank, which is due for a capitataghgin 2013/14.

« Significant implications for the flood hazard oretWaikanae floodplain as
a result of monitoring have been reported to GWough 6 weekly
manager’'s reports, annual asset management, aperaind WFMP
progress reports and other reports as required.

« The effectiveness of flood mitigation works hasrbe®nitored regularly by
routine site inspections and recorded in quarianiylial operations reports,
flood damage reports, asset management registerGl&records.

* Monitoring of the river has proven to be a useb@dltin understanding the
river processes, taking preventative measures dadnipg to manage
potential flood risk on the floodplain.

A continual improvement approach to flood mitigatimethods is necessary in
order to update the mechanisms for implementingravgd practices. This

includes applying new methods in between majoresgsi A regional research
programme is being established in 2010 which witlki at ways of improving

current techniques in flood risk management andyapp best practice to

these techniques.

River management techniques undertaken as padutihe maintenance are
subject to outcomes of ongoing monitoring and neseaThese outcomes may
result in alternative methods to reduce potentiatlyerse effects.

The WFMP states that major reviews of river managdmpractices be
undertaken at 15 year intervals. It is recommenithed further reviews be
undertaken in an ongoing manner (based on a cahtimaprovement
approach), as and when new data/research becomitahée).

3.6 Prepare and implement an Environmental Strategy

The Waikanae River Environmental Strategy was predun 1999 (Reference
22 of Appendix 1) and is currently being reviewed &his review is due to be
completed in 2010. The Waikanae River Ecologicet8gy report (Reference
23 of Appendix 1) was produced shortly after theimmmental strategy (as a
condition of consent) and provides the overall feamark for ecological
restoration in the river corridor long term. An &@duhal reach has been added
to the environmental strategy to put effect to smwvnental enhancement
above the SH1 Bridge (Reikorangi Reach).

Discussion is needed around strengthening theldetlween best practice for

flood risk management in the WFMP and methods tplement this. One
alternative could be to change from the existingigte guidelines in the
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WFMP to environmental principles (as reflected he OFMP). The WFMP

could follow the same approach, with delegatioujpflated design guidelines
to both the Waikanae Environmental Strategy andetmaronmental Code of

Practice or, they could be reflected in the WFMB anvironmental strategy.

Proposed changes to update existing WFMP or otdtenmmendation

* Update the methods section to reflect progress hen Environmental
Strategy (rename environmental outcomes).

Environmental Outcomes

The linkages between planning and implementingdfloatigation methods
and guidelines to direct how effects can be mingahighrough sections 4.5.6
and 4.6.6 and the Considerations section of the W) ldre unclear. There is a
need to develop policy that outlines the relatigmsbetween structural
methods/river management and minimising effecteariogical, heritage and
landscape values through improved practices (seardimental Code of
Practice/Environmental Strategy).

Emphasis needs to be placed on best practice gigdand the Environmental
Strategy for implementation of the above policikss noted that the Otaki
Floodplain Management Plan (OFMP) outcomes segtromides a direct link
between its flood risk management methods and thpadts on the
environment. The OFMP states:

“Environmental principles have been devised for asituns where flood
mitigation methods have potentially adverse effeetpecially on ecology,
landscape, recreation and heritage issues...The Bnmiental Strategy will
identify opportunities for environmental enhancetneithin the Otaki River
environment (see section 3.6).

The Environmental Principles and Strategy will wankconjunction with a
Code of Practice, providing environmental standafdisriver works carried
out anywhere in the Wellington Region” (p.2and

“The Strategy will provide a structure and framewofor enhancing the
environmental values of the River Corridor from ti@rge to the river mouth.
It will guide Council's structural and river maintance works, non-structural
methods, and the management activities of othetigzamvolved in the River
Corridor (see Figure 12). It will identify areashere particular management
or action is needed, and provide an overall framdwior individual actions.
It is intended for use by agencies and individuaislved in environmental
management. They will use it to link their coradiions and management
plans into a joint management approach for the ORiker Corridor and its
environs (p.41).

Appropriate management of the river directed by $t@tegy, should result in
enhanced environmental values.
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The Council will implement its responsibilities tained in the Environmental
Strategy after discussions with other agenciesluabin the management of
the River Corridor. This will help to ensure thather agencies 'buy into' the
Strategy and use the document when they undeftakeotvn work.

The Code of Practice will set out the Council'simmmental standards for all
river maintenance and structural works. Becausedgwork practices are
generally the same for all rivers, the Code of Rz will be applied
regionally (p.41)".

Proposed changes to update existing WFMP or og#tenmmendation

* It is recommended that the WFMP refocuses its onésoand methods
section to incorporate the same approach as theFOFM

Capital and Operational Budgets

Capital expenditure details are shown in Sectid Jable 3 and Section
3.3.2.4, Table 4 of Attachment 1.

Capital expenditure to date for stopbanks, roasingiand house raising was
$1,250,000 ($1997). The budget for these works $1a845,000 ($1997). The
overall budget to complete all the works was $3,6d0 ($1997).

Capital expenditure to date for river realignment déank edge protection
works was $2,130,000 ($1997). The overall budgeataimplete all the works
was $2,850,000 ($1997).

Operational expenditure has been maintained atoappately $65,000 pa
($1997)

Considerations

This section of the WFMP is based on environmemagnomic, social and

cultural issues and corresponding policies, objestiand methods. The
considerations section guides the floodplain mamege approach of WFMP.

Based on this review and the current floodplain ag@ment approach, where
existing methods or actions need refocusing, thesiderations section has
provided the policy intent of the document and ietahat we want to achieve
and whether we have done so. The consideratichsdie:

 The Physical Environment (river processes, gravenagement, river
mouth and coastal environment, climate)

e The Human Environment (the community, industriaticoercial,
infrastructures/services, economics)

e Maori

e Ecology

» Recreation/Landscape/Heritage

e Planning and Land Use
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The majority of considerations in the WFMP remaaiid. Some changes are
recommended as detailed in Section 3 and the O@s@oncument (Appendix
1). The most significant of these are:

e Updating the policies to reflect the current flagk management thinking
* Use of the avoidance approach

* Moving the considerations section in front of theammes section of the
WFMP
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Issues and recommendations highlighted by review

Climate Change

Provision of design parameters in structural anchssdructural measures to
account for climate change

Explanation

The objective in the WFMP is “To plan for the etfe®f climate change”
(Section 4.2.4.3). Recent guidelines from the Migidor the Environment
(MfE) made recommendations for how local governma&miuld assess and
plan for the likely effects of projected climateacige during the Zcentury.

Recommendations for climate change in accordancd wurrent MFE
recommendations have been included in the hydrolegprt (Reference 1)
and hydraulics reports (Reference 2).

The overall effects from MFE mid-range climate oparpredictions would
result in an increase of flood levels along the K&aae River below SH1 by up
to 200mm by 2040 and up to 400mm by 2090. The uppets apply to the

tidal areas at Otaihanga and Waikanae Beach. Touatdor this level of

predicted climate change, existing and proposeddflmitigation measures
would need to be upgraded and updated flood ledegica for proposed
developments would be required.

In February 2010 GW'’s Flood Protection departmeiupsed a climate change
criteria for future investigations and design waskfollows:

- The increase in rainfall intensity to be used falcalation will be 16%
- The Sea Level Rise to be used for calculationGsy 2100.
Any selected climate change design criteria wkikly change over time.

Proposed changes to update existing WFMP or oftennmendation

» Discuss climate change implications with KCDC.

» Update WFMP policy to include agreed climate chgmgiecy in accordance
with MFE recommendations.

* Confirm 1 in 100 year flood levels to account fomate change and how to
deal with this.

» Update flood maps to account for climate changadcordance with GW
policy.
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» Determine policy for dealing with completed and gweed structural and
house raising works to account for climate chamgadcordance with GW

policy.

» Carry out a long section survey of existing stofdsato confirm the extent
and locations for the required top-ups to accoantlimate change. Update
WFEMP with agreed position on heights of stopbanks.

» Check actual raised house levels and compare hathipdated 1 in 100 year
flood levels including climate change.

* Update Figure 8 in the WFMP to include climate g&n

* Investigate climate change implications for houges Otaihanga and
Waikanae Beach and agree GW policy for managirgy thi

4.2 Hydraulic modelling of the floodplain

Updating the hydraulic modelling of the floodplain

Explanation

The hydraulic review (Reference 2) updated the it model along the

river channel, stopbanks and Otaihanga. Resultss ghat the existing GW

stopbanks, except at JCP, have been constructed wahe updated 1 in 100
year flood levels. However in the lower reach & ttver, 1 in 100 year flood

levels (including climate change) have increasgdicantly.

The investigations did not include full hydraulicodelling of the floodplain.
This was last undertaken in 2002 when the floodafthanformation was
updated in KCDC'’s Plan Change 50.

The model could be further improved with updateDAR (ground level) data
and the improved two-dimensional modelling toolsngl the entire floodplain.
This would have particular benefit along the rilarms and adjacent flood
ponding areas. The model could then be combined thit KCDC hydraulic

model to provide more accurate flood areas andhddptthe general public.

Proposed changes to update existing WEMP or odtemnmendations

* Remodel the floodplain with climate change and tpddiDAR data and
the improved two-dimensional modelling tools. Cestimates are to be
prepared for this work and included in the LTCCP.

» Combine the GW and KCDC hydraulic models and prewigdated flood
maps to the general public.

4.3 Non-Structural Methods - District Plan Provisio ns

Building levels on existing lots presently notnigebuilt to 1 in 100 year flood
levels
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Explanation

The WFMP states thaiWith new subdivisions, every lot should have admnugj
site above the 1 in 100 year flood levéBection 3.1.1.3). However existing
lots only require building levels to the 1 in 50aydlood level, in accordance
with the Building Act 2004. KCDC advise that apgroately 350 vacant sites
could still be in filled within existing residentiareas identified as being within
the 1 in 100 year flood spread. These sites woalg require building levels
to the 1 in 50 year level as there is no rule m Ehstrict Plan to require infill
development to be built at the 1 in 100 year flteakl recommended by GW.

Proposed changes to update existing WFMP or oftennmendation

» Outcome of review of building permits and resoucoasents to be raised
with KCDC.

» Discuss 1 in 50 year building level vs. 1 in 10Guybeuilding levels with
KCDC in relation to changing the District Plan.

» Update flood maps to account for climate changadcordance with GW
policy.

» Update WFMP to reflect proposed RPS policies 28 51. (Reference 4
of Attachment 1).

Lack of control on building levels for developmenareas that would flood in
greater than I in 100 year event.

Explanation

The district plan has no rules regarding minimuwofl levels in flood risk
areas that would flood as a result of breaching awertopping of flood
protection structures (such as stopbanks or floocksy built to the 1 in 100
year flood event.

The information is available to the public throughV/KCDC advice and the
KCDC website. These areas are described as resweallow and residual
ponding.

The WFMP presently deals with these areas undesahmnunity preparedness
methods. (Section 3.1.2)

Proposed changes to update existing WEMP or odoennmendation:

* Discuss controls (e.g. minimum floor levels) forildungs in residual
ponding areas with KCDC.

» Discuss extreme event implications with KCDC.

* Delete references to fringe and extreme categasie$ add Residual
Overflow Path, Residual Ponding and Erosion Hazard.

* Update conditions to reflect WFMP section 3.1.1ii3+ page 29.
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4.4 Work Priorities

Re-evaluate priorities for proposed flood mitigatimeasures (Section 6.2.5)

Explanation
The priority of works in the WFMP (Table 6) has obad as follows:

- Priority 1 - Fieldway Bridge lengthening, and Piipr5 - Waimeha
Golf Club stopbank, have not occurred because oémiainty about
flood discharges from the Waimeha and Ngarara ®seand a lack of
catchment information, rainfall data and historit@abding in the area.

- Priority 2 — JCP realignment has been completed.

- Priority 3 - Otaihanga road raising was completexicept Makora
Road west, because of objections received froni lesadents.

- Priority 4 - River Corridor land purchase has iased by 5% mainly
in conjunction with capital works upgrades.

- Priority 6 - Otaihanga house raising is programnfmdcompletion
over the next 4 years.

- Priority 7 - JCP stopbank is programmed for recmesion during
2013-2015.

- Priority 8 - Otaihanga to Mouth bank protection vpastly completed
in early 2009. No further works are presently pisgzb

- Priority 9 - Kebbels realignment, together withliggiaments at River
Glade, Edgewater Park and SH1 were completed follpwlamage
caused by the 2008 floods.

- Priority 10 — Lion Park Ring bank is not currenpiyogrammed.

The Otaihanga floodwall has also been completedveyer recalibration of

the hydraulic model, as a result of the 2005 floneans that the revised 1 in
100 year flood design level estimate is 470mm highan the top of the

floodwall. Climate change would add a further 230rtorthe 1 in 100 year

flood design level. There are also issues with ll@tarmwater building up

behind the floodwall that needs to be addressed.

Full detail of the present status of works is givemppendix 1, Sections 3.2
and 3.3 and Appendix 2.

Proposed changes to update existing WEMP or odoennmendation:
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» Detailed analysis of KCDC review of the Waimeha/Nga hydraulic
analysis is required to ascertain whether the ®i@jdBridge lengthening is
required.

» Update WFMP to remove the Fieldway bridge lengthgrand Golf Course
stopbank if required.

» Carry out further investigations regarding the perfance of the Otaihanga
floodwall: Confirm flood levels, liaise with KCDC oacerning local
stormwater system and check stormwater easemetiastk height - top up
if required to contain flood waters from the ovewil path.

» Investigate options to protect houses in MakoradReest (humbers 2 to 22)
from the 1 in 100 year flood event, including arresgl allowance for
climate change.

* Check current status of flood proofing 61 Makoraa&and if required
possible options for flood mitigation.

* Reprioritise all proposals based upon the abovesiigations.

» Consult with KCDC at an early date regarding theppsed JCP stopbank
encroaching onto the existing playing fields.

» Consult with property owners regarding the propo3€d floodwall and
environmental effects.

* Analysis/research needs to be completed to asceiftahe incremental
change in current state of the ‘mouth’ (now whotigntained in the
scientific reserve) is significant enough to briagy programmed major
river works forward.

» Based on the regional research programme lookirtheaeffects of flood
mitigation works, undertake a review of river ma@agnt practices in
2012/13 and ensure methods are reviewed and changest ongoing
manner, based on new data/information that becawvetable.

4.5 Gravel aggradation in the lower reaches

Confirm current policy to extract gravel at a raé@proximately equal to the
rate at which it is entering the river. (Sectio2 2.4)

Explanation

Past surveys have shown that gravel is buildingnuiihe tidal reach between
Queens Drive and the east end of Makora Road. Hemtee current resource
consent does not permit extraction below waterl)dwence full extraction of

built up gravel in the tidal reach is presently possible. In addition surveys
carried out in 2009 have shown that there is areas® in gravel/sand build up
within the coastal marine reach (below Queens Drive

WGN_DOCS-#722672-V4 PAGE 38 OF 47



4.6

FINAL FOR CONSULTATION

Proposed changes to update existing WEMP or odoemnmendation:

» The proposed Waikanae River Gravel Analysis 20100 netevaluate the
recommendations in the Waikanae River Gravel Anmslys999-2004
(Reference 17 of Attachment 1). This review wilhs@er gravel extraction
through the tidal reach and sand aggradation wgrst the mouth.

* That in conjunction with KCDC, the Waikanae Headwwal/egetative
Framework is investigated further in terms of depetg and implementing
a works programme for landowners to restore upahenent vegetation.

» Evaluate the results of the 2010 gravel analysgethaon existing WFMP
management measures for the river mouth (sectioB3)3. issues
highlighting adverse effects of river managemerivaies (section 4.5.2),
ecological guidelines (section 4.6.6) and methaation 4.6.5, 4.5.5, in
terms of providing a variety of alternatives to ee$ing gravel build up/
sedimentation issues long term.

» Develop MOU with DoC - based on section 4.2.3. 2M6tMP.

Upper catchment erosion issues

Confirm policies:

» To encourage conservation forestry in erosion-prone areas in the Waikanae catchment
through the Kapiti Coast District Plan (Section 4.2.1.4)

» To encourage land owners and other users to minimise lateral erosion of river banks above
the water treatment plant(Section 4.2.1.4)

« To encourage riparian management: (Section 4.7.4)

» To discourage subdivision involving further clearances of the upper catchment, and that
may destabilise the area

« To encourage reforestation of the upper and middle catchment through district and regional
plans

Explanation

Overall there has been limited success in comgllipper catchment erosion.

Between 1999 and 2004 it was estimated that 7,69@mreof gravel has been
eroded from the upper Waikanae River catchmenthnefievhich is deposited
in the lower reaches of the river channel. Thigyieater than the previous
calculated inflow rates of 3000 to 5000m?3/year.féRence 17 of Appendix 1)

In recognition of the desire to improve soil praieec and water quality, GW

Environment Division and MFE engaged PA HandfordA&sociates to work

with landowners in the headwaters of the WaikanaeerRto develop a

catchment level vision for planting and vegetatihanagement that provides
wide catchment and community benefits.
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The Boffa Miskell report in 1993 (Reference 6) doded that although
afforestation on a mass scale would not reduce fleadt flows significantly, it
would be advantageous to not allow any further kbgment of the upper
catchment that is, clearing of native bush. Oveetit was recommended that
the steeper grazing slopes be planted to helplisalihem and reduce erosion.
The research also found that afforestation was seemprove the water
guality and reduce sediment transport in the b@mnel. The downside was a
reduced summer water yield in the river.

It is recommended that this issue is discussetidunvith KCDC in order that
it is incorporated as primary objective in the prsgd Open Space Strategy.

It is also suggested that the WFMP policy be chdnge
* Encourage KCDC to protect upper and middle catchmennant bush

* GW and KCDC coordinate restoration work in middhel aipper catchments
with landowners - based on the Waikanae Headwaléegetative
Framework, particularly on slopes steeper than 30”

This should include a study to determine what henefould be gained from
greater controls on vegetation cover in the upp&toment.

Proposed changes to update existing WFMP or otftemmendation:

* Raise with KCDC — with view to incorporating as anpary objective in
proposed Open Space Strategy.

* Recommend that policy is changed as follows:

* ‘Encourage KCDC to protect upper and middle cataitmtemnant bush’
(and)

 ‘That GW and KCDC coordinate restoration work inddie and upper
catchments with landowners - based on the Waikah@adwaters
Vegetative Framework, particularly on slopes stedpan 30°.

* Request that the Waikanae Catchment be included f@GWed ‘Streams
Alive’ programme for private landowners and ripariraanagement

* A plan of action is agreed upon between KCDC and G&¥ed on the
Waikanae Headwaters Vegetative Framework.

River mouth management

Confirm objectives and policies:

* To integrate the management of the mouth area for flood mitigation with the management
practices for the scientific reserve (Section 4.2.3.3)
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» To continue managing the mouth area in the same way that it has been managed in the last
10 years. (Section 4.2.3.4)

e To gain better understanding of the river mouth migration, to enable more informed
decision-making. (Section 4.2.3.4)

Explanation

Gravel and sand is building up upstream of the madfacent to the Waimanu
Lagoon and Queens Road (see “Gravel aggradatiotihanlower reaches”
above).

Further analysis/research needs to be completadcertain if the incremental
change at the mouth and lower part of the OtaihadRgach (now wholly
contained in the scientific reserve) is significdRécent research by Dr Jeremy
Gibb noted that recognition should be given by GWVatlow for the migration
cycle of the river mouth to continue as a naturatpss ...as it rejuvenates the
Waikanae Estuary, and not attempt to constrain sughation by constructing
training works at the mouth” (p.20) (see Referebs®f Attachment 1).

An MOU is required with DOC in order to integrateetmanagement of the
mouth for flood mitigation with the management pices in the scientific
reserve.

Further studies on river mouth migration and cdgstacesses are suggested to
determine the most appropriate approach to flos# management at the
mouth into the future.

Proposed changes to update existing WFMP or oftennmendation

» Evaluate the results of the 2009/10 gravel analyaged on existing WFMP
management measures for the river mouth (sectioB3)3. issues
highlighting adverse effects of river managemerivaies (section 4.5.2),
ecological guidelines (section 4.6.6) and methaation 4.6.5, 4.5.5, in
terms of providing a variety of alternatives to ragimg gravel build
up/sedimentation issues long term.

» Develop a MOU with DoC - based on section 4.2.3.te WFMP.

» Determine the trigger point at Otaihanga or camy farther investigations
to determine the necessity of retaining this rezyugnt.

e Surveys are carried out to determine the level afdsbuild-up at the
foredune.

River corridor land purchase

Confirm priorities for land purchase within theser corridor

Explanation
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The objective in the WFMP in the long term is thia remaining 56 hectares
of privately owned land in the River Corridor b@bght into public ownership
(section 3.1.1.4).

The total land area in public ownership in the rigerridor has increased from
71% to 77% since 1997. Land purchase has takee plamarily as a result of
implementing the capital works programme. Reseroptributions through

subdivision have not been significant at this stage

There are a number of locations where the desiger khannel and buffer
zones are located on private land. It would be athgeous for these areas be
brought into public ownership to enable better manfor river management
purposes and access for the general public.

Proposed changes to update existing WEMP or odtemmnmendation

» Discuss current strategy and timing for river aboriland purchase with
KCDC.

* Investigate options for purchasing privately owrladd within the river
corridor (including the design channel and buffenes).

Environmental Outcomes
Confirm priorities:

. To minimise the disturbance and damage to habdaats species during
river management activities, the construction obodél mitigation
methods, and other developments (section 4.5.4)

Explanation

Discussion is needed around strengthening thelatiween best practice for
flood risk management in the WFMP and methods fement this. Existing
guidelines (section 4.4.6, 4.5.6 & 4.6.6) are natrently linked to the
environmental strategy. They also need to be uddadased on improved flood
risk management practices.

The OFMP has developed overarching environmentiatipies and directed
the implementation of these principles through tB&ki Environmental
Strategy and the region-wide Environmental Coderattice.

Proposed changes to update existing WEMP or oftennmendation

» Consider the adoption of the OFMP link between pesattice and methods
to implement this (refer to Section 3.6 of the OFMP

* Consider the integration and development of enwremtal principles
and/or guidelines in WRMP.

» Change to Objective section 4.5.3 as follows: “Void, remedy or mitigate
any potential adverse effects upon the ecologhefriver and its floodplain
and associated restoration works”.
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» Consider a new Policy based on the following: ‘Tsuwe cultural health
monitoring is implemented, to ascertain where themes potential adverse
effects and other information to better inform pieng and design of flood
mitigation works and mitigation measure’.

* Insert a new Objective: ‘To incorporate restoratapportunities wherever
possible, whilst implementing flood risk managemmethods’.

* Add new policy: ‘Where exotic species are usedbfank edge protection,
implement native interplanting in the river cornidand consider reducing
buffer widths (where this may be possible) to emaga restoration (p.63).

» Update Policy: ‘Use native plants that are eco-sedirin all restoration
sites’.

» Ensure existing guidelines in WFMP are implemenigajate guidelines
based to ‘consider interplanting and reduced buff@dths where
appropriate in river corridor’ (p.65).

» Develop a policy to ensure that best practice rastm components are
provided for effectively in flood mitigation methsd

Environmental Strategy
Confirm priorities:
» To protect habitats and species of high conservation value (Section 4.5.4)

* To enhance the riparian environment wherever possible

Explanation

Weed infestation has become a serious issue irritke corridor. As the
proportion of land being restored is becoming cuativély greater, the overall
issue of weeds threatens to undermine this work.prAsent there is limited
dedicated funding to prevent and eradicate noxamasother pest weeds. Weed
seeds originate from the upper, middle and lowé&hraents of the river. It is
recommended that preventative and eradication mesbe investigated.

Proposed changes to update existing WEMP or odoemnmendation:

» Continue to implement the environmental strategierms of enhancing the
landscape and environmental values of the riveridar Incorporate and
implement the ecological strategy in terms of at lpgactice approach to
restoration work.

» Continue to revise the environmental strategy dantno reflect improved
floodplain management approach, completed restoratvork and new
opportunities in specific reaches.

» Focus on implementing specific actions within eesdich, from Reikorangi
to Kenakena. Continue to work with stakeholders &zhieve
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recommendations in the environmental and ecologstedtegies (DoC,
KCDC, private landowners and the Friends of the RAfaae River) in the
river corridor and wider catchment.

» Develop a policy to ensure that best practice mamagt for planting and
maintenance is undertaken along the river corridor.

4.11  Public awareness/Community preparedness

Confirm objectives and policies to:

. To maintain awareness of the flood hazard throughout all sectors of the community, to
enable people to better cope in a flood. (Section 4.3.1.4)

. To reduce social disruption and damage caused by flood events by improving and
maintaining community preparedness. (Section 4.3.1.4)

Explanation

Many people are not aware that they live in a fldadd area or how to deal
with the consequences of flooding. Those people wh® prepared will
respond more effectively to floods. It may be ajppiate that a review be
undertaken to check that GW and KCDC are presaftdlgg enough in the
following areas:

» Providing information.

» Public education.

» Flood warning and emergency management
» Disaster recovery planning

Proposed changes to update existing WEMP or odtemmnmendation

» Continue to hold regular joint Civil Defence exses with KCDC and
emergency services.

* Insert section on Post Disaster Recovery: (under.23.Community
Preparedness)

* Implement policy for GW involvement in public edticm programmes on
community involvement or change to reflect whatiatpractice is. Discuss
this further with KCDC.

» Change WFMP to reflect that advice will be giveninsurance companies
rather than individuals.

» Discuss with Niwa/MetService ways in which foredaagtcan be improved.
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* Update sections of the WFMP — Section 3.1.2.2, Adpe C: Regional
Civil Defence Operations, Appendix D — Kapiti Co&disaster Response
procedures, Appendix E — National Recovery PlanAppendix F — Flood
Warning System.

» Discuss with KCDC whether there is any uncertaintyth the
responsibilities of KCDC and the GW with regardltond preparedness and
response.

» Ensure planning processes for post disaster rega@arerin place, including

information relevant to communities’ long term susability, in areas
adversely affected by flooding.
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Appendices:

Outcomes document of the WFMP 10 Year Review (WGDO3 #654449)
Achievements of the WFMP 10 Year Review (WGN DOU853656)

Location plan of the Waikanae River
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