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      09 September 2025 Official information request 8140017096  
(Please quote this in any correspondence) 

Tēnā koe 

Local Government Official Information and Meetings Act 1987 (LGOIMA) 
Flood Resilience in Wairau 

Thank you for your information request dated 26 August for information about the flood 
resilience design options that have been assessed as part of the Wairau flood resilience 
project.  

The specific details of your request and our response is below. 

 The Healthy Waters Department of Auckland Council has mentioned that “over 
100 flood mitigation options were assessed.” 

At the Kaipātiki Local Board Workshop on 21 July 2025, and Devonport Takapuna 
Board Members Busch and Wood requested details on the over 100 options. Sara 
Zwart, the Principal Project Manager, stated that she would send this 
information. It is my understanding that this information has not been presented 
to Members Busch and Wood. 

I request detailed information regarding these over 100 options. 

We are providing following documents in response to your request: 

• Wairau Catchment Flood Reduction Options Summary (prepared by WSP).
• WSP Memo in respect to Shoal Bay Diversion
• Tonkin and Taylor Memo in respect to Shoal Bay Diversion

Table 1 and Appendix A in the options summary report outline the many design options and 
flood model iterations that were investigated to reduce flood risk in the Wairau Catchment prior 
to the business case being submitted in April. There were additional options that were reviewed 
but discounted and not included in this summary report.   

Four further options presented by North Shore Takapuna Golf Ltd. (NSTG) and their partners 
have also been assessed following the completion of the attached options report.  
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For completeness we have also attached the additional assessment of the Shoal Bay diversion 
option and the peer reviewed report from Tonkin and Taylor. You can also find the concept 
feasibility assessment report which includes assessment of two further options presented by 
NSTG on the project website: Wairau flood resilience project 
 
Because there is a large amount of information, we are releasing it to you in a OneDrive folder. 
The link to your folder is below. 
 

 
  
You will be prompted to request a verification code. Once you have entered this code you 
should be able to access the information. Check your junk mail folder because sometimes the 
message with the code will end up there. Please let us know if you have any difficulties with this 
process. 
 
 
 This information has been provided to Members Wood and Busch on 26 August, and the 
options assessment was originally provided alongside the business case for approval at the 
Transport Resilience and Infrastructure Committee meeting on 3 April 2025: 
Item 11 Report on Making Space for Water – Wairau Blue-Green Network Stage 1 and 2 
Business Case 
  
Report  Item 11, page 21 (the covering report for confidential report is on page 35)   
Open attachments  page 259 - 270 
Open Minutes   
Video recording    

Please note that portions of the Wairau Catchment Flood Reduction Options Summary (WSP 
report) have been redacted. This is to protect the privacy of natural persons (section 7(2)(a)) and 
where release  would be likely unreasonably to prejudice the commercial position of the person 
who supplied or who is the subject of the information (section 7(2)(b)(ii). Given the 
commercially sensitive and confidential nature of this report, as indicated by WSP, we have 
carefully reviewed the document to ensure compliance with the LGOIMA while respecting these 
confidentiality requirements. 
  
The decision by Auckland Council to release the information contained in this response was 
made by Tom Mansell, Head of Sustainable Partnerships, Healthy Waters and Flood Resilience.  
  
You have the right to seek an investigation and review of this response by the Ombudsman. 
Information about how to make a complaint is available at www.ombudsman.parliament.nz 
or freephone 0800 802 602. 
 
You have the right to complain to the Ombudsman if you believe we have not responded 
appropriately to your request. Information about how to make a complaint is available at 
www.ombudsman.parliament.nz or freephone 0800 802 602. 
 
If you have any questions, please contact on me on 09 301 0101 or at –  
Officialinformation@aucklandcouncil.govt.nz 
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Ngā mihi 
 
 
 
 
Joanne Kearney 
Senior Business Partner, Privacy & Official Information 
Te Wheako ā-Kirihoko me ngā Ratonga Matihiko | Customer Experience & Digital 
Services 
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14 August 2025 
Job No: 1099782.0000 

Auckland Council 
Private Bag 92300 
Victoria Street West 
Auckland 1142 

Attention: Tom Mansell 

Dear Tom 

Wairau Valley - Shoal Bay Diversion Option 
Review of WSP Assessment 

Tonkin & Taylor (T+T) has been engaged to provide independent review of a WSP assessment of an 
option to divert Wairau Creek flood flows to Shoal Bay, referred to as the “Shoal Bay diversion 
option”.  The WSP assessment is detailed in a memorandum addressed to Auckland Council Director 
Resilience and Infrastructure, dated 13 August 2025.  

1 Background and scope 

The background to the “Shoal Bay diversion option” is provided in the WSP memorandum. 

The scope of T+T’s review relates only to the “Shoal Bay diversion option” [the option] and it does 
not include an assessment of advantages and disadvantages in comparison with other options.  
Although not specifically described in the WSP memo, we understand that the option is 
characterised by: 

 A spillway diversion from the Wairau Creek passing through wetlands and a 700m conveyance
channel1 running along the northern side of AF Thomas Park.

 A large diameter stormwater tunnel (~2500 mm dia.) that conveys flood flows from an inlet in
AF Thomas Park to an outlet located in Hillcrest Creek, on the eastern side of the State
Highway 1 (SH 1) in Barry’s Point Reserve (~ 840m) .  The tunnel alignment passes underneath
Northcote Road, North Harbour Netball Centre, Smiths Bush, Kitewao Reserve, SH 1 and the
Northern Busway.

2 Review 
Floodwater diversion schemes are an established option to mitigate flood risk, where risk to 
downstream properties is reduced by an upstream diversion of flood peaks.  

WSP assessed the option within a framework of eight themes; the seven that are relevant are 
reviewed below.   

1 Concrete lined to a depth of ~2m (vegetated above 2m) 
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1 Flood benefits 
We agree with the comments from WSP and highlight their comment that “it could offer similar 
flood mitigation benefits to the Stage 1 storage scheme proposed for AF Thomas Park”. We 
understand that the flood mitigation benefit is considered in relation to the areas that were severely 
flooded and damaged in the 2023 Auckland Anniversary floods (i.e. Tōtara Vale, Nile Road, 
commercial areas on Wairau Road and upstream of A F Thomas Park).   
We also highlight WSP’s comment, that the channel and/or tunnel will need to be nominally larger 
than the option characterised in Section 1 in order to achieve similar flood mitigation benefits.  This 
can also be interpreted to mean that without increases to the channel and/or tunnel the flood 
mitigation benefits will be less than other options.  
The option has flood impacts downstream of the diversion that are covered in Theme 5. 
2 Maintenance 
We agree with the maintenance issues identified by WSP and provide some additional comment: 

 Standing water in the inverted siphon will be stagnant for long periods of time which increases 
the likelihood of water quality-related issues and corrosion.  Despite the outlet being above 
mean high water springs, the outlet will overtop by seawater numerous times a year, 
increasing with sea level rise. 

 Sedimentation of the inverted siphon will likely occur from flood and marine sources. 

 Confined space entry occurs along all the tunnel (i.e. not only inverted siphon) and dewatering 
of the inverted siphon will be necessary for maintenance, which increases the risk, complexity 
and cost of maintenance. 

 WSP do not comment on the maintenance of the conveyance channel and debris 
management screens.  We consider the maintenance in the conveyance channel will be in line 
with “normal” maintenance practice for high criticality assets. 

3 Resilience / blockage 
We agree with WSP, whilst noting that AF Thomas Park and the inlet area are likely to provide a 
number of suitable locations for debris management screens/controls. While debris management 
can be designed, the reliance on it does increase the performance risk and operational costs. 
4 Construction risks 

We agree with the comments from WSP in relation to major construction risks and also note that:  

 No specific geotechnical investigations have been undertaken for the option which is highly 
dependent on geological conditions. 

 Access for geotechnical investigations in Smiths Bush and in the SH 1 corridor will be restricted 
increasing the risk of unforeseen ground conditions. 

 The acute angle of the tunnel alignment under SH 1 and Northern Busway increases the 
exposed length and likelihood for potential carriageway repairs. A perpendicular alignment 
would be best practice and the expectation of NZTA. There is a risk of settlement to SH 1 and 
Northern Busway due to low cover, mixed ground, and uncertainty of existing fill type. SH 1 in 
this area carries ~100,000 vehicles per day2 and with the Northern Busway are critical 
infrastructure for function of Auckland including as lifelines. 

 There are likely to be temporary construction site risks, particularly due to heavy equipment, 
soft ground and working below stream levels at the Barrys Point launch site. 

 There is a risk of settlement at the Netball Centre and for Northcote Road utilities.  There is 
some small risk of a tunnelling-induced sinkhole developing during construction. 

 
2 NZTA state highway traffic monitoring sites 01N20420 and 01N10420 (51,598 AADT and 51,566 AADT respectively) 
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 Tunnelling (through pipe-jacking) 2.5 m to 3 m ID pipes is approaching the limit of standard 
industry practice and readily available equipment, so is feasible. However, increasing the 
diameter would impact risk and cost. 

5 Downstream flood impacts 

We agree with the comments made by WSP in relation to likely downstream flood impacts. We 
highlight the adverse impacts of diverted flows on SH 1 and the Northern Busway which are both 
real risks and consenting risks.   

6 Consenting impacts 
We agree with the comments made by WSP and note the following: 

 Watercare’s support would be required to tunnel underneath their wastewater and water 
assets on Northcote Road. 

 NZTA’s approval would be required to tunnel under SH 1.  We note that this has been done 
before but requires significant engineering effort to prove and de-risk the work.  

 The potential long-term impact on groundwater levels needs evaluating because of the 
potential negative impact on Significant Ecological Areas but is probably able to be mitigated. 

 Environmental protection during construction (e.g. from tunnelling lubrication fluids/muds) 
will be an issue but can probably be mitigated. 

 We highlight and support WSP’s comment that “consent would be unlikely without support 
from NZTA and Auckland Transport” (refer Theme 5) and “a consent risk associated with 
feedback provided by the mandated Mana Whenua working group” who have indicated “a 
lack of support for options which transfer flows from one catchment to another”. 

7 Cost  

We agree with the cost comments made by WSP, noting that their costing advice has come from 
Alta. We have not carried out a review of the AF Thomas Park storage scheme and are therefore 
unable to comment on cost comparisons. In addition to WSP’s comments, we note the following: 

 The costs for additional works downstream from the tunnel outfall, particularly to mitigate 
flood effects on SH 1 and the Northern Busway, will likely be significant for comparative 
purposes with other options. These are currently excluded from the cost estimate. 

 WSP identify that “the channel and/or tunnel will need to be nominally larger than what has 
been proposed” however this has not been accounted for in the P50 cost estimate.  This 
suggests that the upper range of the $65-$75M P50 cost estimate may be more appropriate, 
if the increases are only “nominally larger”. 

 

In addition to the theme reviews by WSP we note: 

 Programme - We consider that it is likely to take a minimum of 18 months before construction 
could commence to allow for concept design development, investigations, consent application 
and processing, detailed design and construction procurement. This could be significantly 
longer if the project is publicly notified and a consent hearing is required, or if third party 
approvals are not forthcoming.  The programme may also be reduced if it was fast tracked 
consented. 

 Lifecycle costs – the lifecycle costs of the option have not been considered.  These would need 
to include the maintenance, repair and replacement costs for the option to help provide useful 
comparisons with other options, whilst also considering the life span of the asset. It would 
also be beneficial to provide a carbon assessment of the option including embodied and 
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operational carbon.  This will help to support a review of the options with the goals and action 
areas of Auckland’s Climate Plan. 

3 Conclusion 
T+T has carried out an independent review of a WSP assessment of a flood diversion option from 
Wairau Creek to Shoal Bay, referred to as the “Shoal Bay diversion option” [the option] dated 13 
August 2025. We have not provided comment on comparisons with other options as other options 
are outside the scope of our review.  

Overall, WSP provides seven reasons to support their conclusion that “a Shoal Bay diversion option is 
not considered the preferred option for addressing flooding to the community”.  Based on our 
experience, we support the technical basis for their assessment but do not make the comparison to 
other options. Where appropriate, we have provided additional review commentary, which in 
general supports their points.   

Whilst we consider the option technical feasible, due to the high-risk nature of the option in 
consenting, construction and operation, we consider that there would need to be an absence of 
lower risk alternative options, or the option would need to have significant advantages over lower 
risk alternatives, to become a preferred option.   

4 Applicability 
This report has been prepared for the exclusive use of our client Auckland Council, with respect to 
the particular brief given to us and it may not be relied upon in other contexts or for any other 
purpose, or by any person other than our client, without our prior written agreement. 

 

Tonkin & Taylor Ltd 

Report prepared by:  

 

 

 

.........................................................  .......................................................... 

Jon Rix  John Cooper  
Principal Flood Risk Consultant   Principal - Major Project Specialist 
 

Authorised for Tonkin & Taylor Ltd by: 

 
 
 
 
 
...........................….......…............... 
Tim Fisher 
Project Director  
Technical Director - Water Engineering 
 
14-Aug-25 
\\ttgroup.local\corporate\auckland\projects\1099782\issueddocuments\1099782.wairau.shoalbayoption.t+treview.final.docx 
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MEMORANDUM
To Barry Potter – Director Resilience and Infrastructure

Copy Sara Zwart, Rowan Carter, Tom Mansell, Craig McIlroy – Healthy Waters

From Josh Irvine – Technical Principal - Stormwater

Date 13 August 2025

Subject Shoal Bay diversion option

Background

WSP have been requested to provide a high-level assessment of the option to divert Wairau Creek
catchment flood flows to Shoal Bay, as well as considering the ‘Shoal Bay Solution’ option recently
presented to Auckland Council by a technical reference group working with North Shore Takapuna Golf
Limited (NSTG).

As part of the option assessment process, the option was considered in early 2025. Four primary options
involving diversion of flows to Shoal Bay were considered at that time. Each included construction of a
similar open channel as proposed in the ‘Shoal Bay Solution’ in AF Thomas Park, combined with an open
channel and a tunnel option both discharging to Kitewao Esplanade Reserve, a tunnel option discharging
to Tuff Crater, and a tunnel closely resembling the current proposal discharging to Barry’s Point Reserve.
This was briefly summarised in the Options Summary Report (Option N) dated 18 March 2025 (note: not
all options considered were included in the Options Summary Report).

At that time, the Shoal Bay diversion options were discounted due to significant consenting issues and
high estimated costs. We have undertaken the following further analysis to review this option:

 3D ground and pipe modelling to understand shaft and tunnel depths, tunnel gradients and
lengths, cover depths.

 Examination of published geotechnical information from the New Zealand Geotechnical
Database.

 Hydraulic calculations to estimate open channel and tunnel sizing.
 Identification of the flood benefits and impacts of a diversion option to Shoal Bay in the detailed

catchment flood models.
 Consulting with experts in trenchless technology, geotechnical engineering and ecology.
 Revision of cost estimate by Alta.

In addition to this, we have also reviewed the ‘Shoal Bay Solution’ proposed by the technical reference
group to determine whether it presents any notable differences or introduces new considerations not
previously assessed.

Based on the information provided, the ‘Shoal Bay Solution’ option closely resembles one of the
previously evaluated options in terms of alignment, tunnel length and discharge location. Expanding on
the assessment presented in the March options report, a more detailed summary of assessment notes is
provided below.  These relate to features common to both the ‘Shoal Bay Solution’ and the previously
evaluated options.

Assessment

The following summarises the assessment of a potential diversion of flood flows to Shoal Bay:

 Flood benefits – In principle, a tunnel could convey the required peak flow, assuming additional
inlet capacity is provided. It could offer similar flood mitigation benefits to the Stage 1 storage
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scheme proposed for AF Thomas Park. However, initial modelling suggests that to achieve flood
benefits equivalent to storage at AF Thomas Park, the channel and/or tunnel will need to be
nominally larger than what has been proposed by the technical reference group – resulting in
increased costs.

 Future works – Diversion to Shoal Bay does not eliminate the need for Stage 2 works. Stage 2
involves flood mitigation at Totaravale Reserve and Nile Road, as well as upgrades to existing
detention schemes in the upper catchment. These areas have unique flood risk issues and the
benefits of these projects are predominately for local communities. A diversion scheme to Shoal
Bay will not influence flood risk in these areas. A diversion to Shoal Bay does not affect the ability
to carry out Stage 3 works.

 High cost – A Strategic Assessment (Class 5) cost estimate has been developed for the Shoal
Bay diversion scheme, indicating a P50 cost of $65-75 million. This is $10-20 million higher than
the AF Thomas Park storage scheme, which has been estimated at a P50 cost of $55 million.
There is no cost allowance for any additional works which may be required downstream from the
tunnel outfall.

 Maintenance – The proposed option requires an unconventional inverted siphon to achieve
sufficient cover beneath SH1. This results in permanent ponding within the tunnel and introduces
confined space conditions, both of which complicate maintenance activities, increasing safety
risks and cost.

 Resilience / blockage – Pipe inlets are prone to blockage, especially when fitted with grilles. For
safety reasons, grilles would be required at both the inlet and outlet to prevent people entering
the tunnel, however they would inherently increase the risk of blockage. While debris preventative
measures may limit the build-up of larger debris at the inlet or entry into the tunnel, smaller
materials are still likely to accumulate in the pipeline, potentially causing blockages or requiring
removal.

 Construction risks – Pipe-jacking introduces risks such as settlement, heaving and frac-outs,
particularly when encountering variable geologies and shallow cover. Published geological maps
show the proposed site may be located in a potentially variable geological setting encompassed
by volcanic soils, alluvial deposits and the East Coast Bays formation rock and residual soils.
Historic geotechnical investigations in the area have not found basalt but this would need to be
confirmed by further investigations. Although these risks can potentially be mitigated, the
consequences if these risks occur (especially to SH1) would be significant.

The southern end of the proposed alignment may be located in an old landfill (Barry’s Point
Landfill). Soil and groundwater contamination may be an issue, increasing costs and
environmental risk.

 Downstream flood impacts – Initial modelling indicates that discharging flows to Barry’s Point
Reserve could increase downstream flood levels by 100-400mm in a 1% AEP event. It would
reduce the ability of the Hillcrest culvert to convey flow beneath the motorway increasing flooding
of SH1 by 100-350mm, exacerbate flooding of the busway and its associated collector roads, and
Fred Thomas Drive and part of Esmonde Road by 300mm – all of which are critical transport
links. This is highly likely to be deemed unacceptable from a consenting perspective or would
require expensive mitigation not currently allowed for in the project estimate.

 Consenting impacts – Given the potential flood impacts and construction risks on the northern
motorway, northern busway and local roads, consent would be unlikely without support from
NZTA and Auckland Transport.

We have sought ecological consenting advice from Connor Whiteley (Manager Wai Ora Urban
Partnerships in Healthy Waters). He has advised:

The proposed Shoal Bay diversion’s receiving environment in Barry’s Point Reserve is
expected to contain natural inland wetland – predominantly mangrove swamp – located
above the coastal marine area boundary and therefore subject to the National
Environmental Standards for Freshwater (NES FW) and the National Policy Statement for
Freshwater. This presents a notable consenting risk due to the NES FW’s “avoid”
requirement for adverse effects, with potential effects including hydrological change,
increased erosion, and impacts to threatened fauna, noting that these effects could be
avoided under the AF Thomas Park Storage option.

In addition to this, the option will likely affect existing streams within AF Thomas Park that
are afforded protection under the Auckland Unitary Plan, triggering associated consent,
particularly where base flows are redirected from the current Milford outlet. There will also
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be additional reporting required to demonstrate no impact to the Significant Ecological
Areas in Smiths Bush, Kitewao Reserve and Shoal Bay. These include kahikatea swamp
forest wetlands which may trigger requirements under the National Environmental
Standard for Freshwater (NES FW) depending on design and construction methodology.

We understand there is also a consent risk based on feedback provided by the mandated Mana
Whenua working group. They have indicated in writing a lack of support for options which transfer
flows from one catchment to another or restrict and control the natural flow of water.

A Shoal Bay diversion option is not considered the preferred option for addressing flooding to the
community as:

 It is estimated to be $10-20 million more expensive than the preferred option.
 A pipe option introduces a potential for blockage which could compromise flood risk reduction

during critical events.
 It is predicted to increase flood risk to critical transport infrastructure downstream – an outcome

that is highly unlikely to be acceptable.
 The option presents substantial maintenance demands, cost and associated safety risks.
 It is expected to result in environmental impacts that may not be consentable.
 It relies on favourable geotechnical conditions, which are uncertain, with potentially significant

consequences – particularly beneath the motorway.
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This report (‘Report’) has been prepared by WSP exclusively for Auckland Council (‘Client’) in relation to the
identification of flood reduction options in the Wairau Catchment (‘Purpose’) and in accordance with the
Wairau Blue-Green Network Project statement of work dated 15 May 2024 (CW217253).  The findings in this
Report are based on and are subject to the assumptions specified in the Report. WSP accepts no liability
whatsoever for any reliance on or use of this Report, in whole or in part, for any use or purpose other than
the Purpose or any use or reliance on the Report by any third party.

In preparing this Report, WSP has relied upon flood models, property categorisation data, and other
information (‘Client Data’) provided by or on behalf of the Client. Except as otherwise stated in this Report,
WSP has not verified the accuracy or completeness of the Client Data. To the extent that the statements,
opinions, facts, information, conclusions and/or recommendations in this Report are based in whole or part
on the Client Data, those conclusions are contingent upon the accuracy and completeness of the Client
Data. WSP will not be liable for any incorrect conclusions or findings in the Report should any Client Data be
incorrect or have been concealed, withheld, misrepresented or otherwise not fully disclosed to WSP.

3-AWBGN.03 Confidential 18 March 2025
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EXECUTIVE SUMMARY
The 27 January 2023 storm event resulted in widespread flooding across Auckland.  The Wairau
catchment was particularly hard hit.  Many dwellings were subject to above floor level flooding
and residents were left unable to safely evacuate due to deep and fast-moving floodwaters.
Within the catchment, 350 dwellings are predicted to have an intolerable risk of flooding while a
further 973 dwellings are exposed to flood risk.

A catchment-wide flood risk options review has been undertaken. The Tōtara Vale, Nile Road, and
Wairau Road areas within the catchment had the largest concentrations of dwellings exposed to
flood risk, and is the particular focus of this options summary report, with 186 dwellings predicted
to have an intolerable risk of flooding, and 369 dwellings exposed to flood risk.

A number of options have been considered for the areas impacted by the 27th January 2023 storm
event and are described in this report. The options recommended to be taken forward include:

 Stream naturalisation, widening and flood storage improvements at Tōtara Vale;

 Daylighting existing culverts at Nile Road to create flood resilient blue green corridors;

 Flood storage at AF Thomas Park to reduce peak flows in the Wairau Creek;

 Wairau Creek widening to create a blue green corridor along Wairau Road that reduces
flood risk to the commercial area;

 Wairau Creek widening to create a blue green corridor from Forest Hill Road to Kitchener
Road that reduces flood risk through this residential area;

 Removal of Woodbridge Lane access bridge, if no longer required due to property buy out,
to reduce flood levels along the Wairau Creek caused by this constriction;

 Upgrading of existing road bridges across Wairau Creek (Waterloo Road, Alma Road and
Kitchener Road) to reduce flood levels along the Wairau Creek caused by these
constrictions;

 Upgrades to the existing storage schemes through the catchment to improve flood
resilience during frequent storm events.

The recommended options have been tested using Auckland Council’s catchment hydraulic
model to understand the benefits. Work is ongoing to validate these benefits, as rainfall statistics
for the Auckland Region have changed as a result of the extreme nature of the rainfall in January
2023, meaning existing models may under-predict future flood risk.

These recommended options adopt a blue-green approach, consistent with the Making Space for
Water initiative.  Further work would be required to co-ordinate these into a holistic catchment
solution that also unlocks potentially wide-ranging additional benefits across a range of values
beyond flood management.
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