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Hutt River Floodplain Management Plan : Non-structural Measures

National and International Procedures

1.
Purpose
· To re-introduce to the Advisory Committee the concept of non-structural floodplain management planning measures.

· To inform the Advisory Committee of the range of non-structural measures used nationally and internationally.

· To highlight options that are broadly applicable to the Hutt River Floodplain Management Plan.

2.
Background
2.1
Recapping Non-structural Measures and Programme

A key component of the Hutt River Floodplain Management Plan (HRFMP) is the development of non-structural options. 

Non-structural measures are floodplain management planning tools that help provide sustainable solutions for mitigating the flooding hazard on a catchment-wide basis. These measures “keep people away from flood waters” and help the community to cope with the impacts of flooding. 

More specifically, non-structural measures influence the way land is used and buildings are constructed, and also raise community awareness and preparedness for flooding. They may be categorised in the following way.

Land use measures for the floodplain and wider catchment, including:

· the Upper catchment

· the River Corridor

· the Floodplain

Emergency management measures, incorporating:

· Community awareness, education and preparedness

· Flood warning

· Flood response and event management

· Disaster recovery

We are proceeding with investigations into these measures and developing associated options.  Report 99.711 discusses the development of hazard zoning, guidelines, and measures for the River Corridor.

2.2
Process and Programme
The following diagram illustrates the major steps for developing non-structural options.






















2.3
Research into Non-structural Measures

The remainder of this report records the outcome of research into national and international non-structural procedures, conducted between April and September 1999. 

The investigation was undertaken for two reasons:

· To gain a better understanding of the range of measures used in New Zealand and overseas.

· To provide measures that may be applied to the catchment and floodplain of the Hutt River.

Opus International Consultants lead the investigation of international measures, while the Flood Protection Group examined procedures being implemented in New Zealand.  

The investigations focussed on the following array of information:

· the range of non-structural land use measures used.

· the public process involved in developing non-structural measures.

· integration of non-structural and structural solutions.

· emergency management measures.

· design standard and general approaches to structural protection.

· funding for measures.

3.
Non-structural Procedures in Selected Countries
3.1
Countries and Case Studies Investigated

The investigation of international procedures focussed on the USA, Great Britain and Australia. The research relied on literature and internet searches and direct contact with key informants, to select appropriate case study locations where strong non-structural solutions were being planned for and implemented. 

Apart from the Trinity River in Dallas, USA, it was not possible to identify case studies that compared favourably with the Hutt.  Case study sites were therefore selected which encompassed a range of measures
. 

A summary of information sought, and key findings, is included in Attachment 1.

3.2
General Findings

3.2.1
Shift in Emphasis Towards Non-structural Solutions

The findings revealed a wide ranging application of non-structural measures in the countries studied.  An approach to floodplain management planning, similar to that practised by Wellington Regional Council, has been advocated in Australia for a number of years.  However, the USA has only recently begun to change from a focus on structural protection to at least some focus on non-structural solutions.  The changing focus is taking place on a national scale in the USA, with: 

· a measurable increase in the use of non-structural measures since the Mississippi floods of 1993. 

· A growing recognition that non-structural solutions are an integrated part of structural solutions

· an increased strategic focus on a mix of structural and non-structural solutions, including wider catchment approaches.

The shift in emphasis is at least partly due to the failure of structural measures to provide a remedy to flooding problems on their own.

3.2.2
Common Approaches

Both the USA and Australia provided instances of a variety of non-structural methods
. Some of the more significant advances in the USA include the National Flood Insurance Programme (NFIP), other land use regulation, emergency management initiatives, and catchment treatment measures. 

The NFIP is a federal insurance programme offering financial assistance to local authorities for flood mitigation works in return for local ordinances (regulatory documents) that require floor levels to be set above the 100 year flood event.  It is general practice for critical facilities such as hospitals or electricity supply installations to be located away from the 500 year flood event area.  The NFIP programme has resulted in a significant decline in insurance pay-outs for flood damages.  

Land use controls geared towards mitigating adverse flooding effects are also evident. For instance, in Trinity River, Dallas, USA, these measures focus on the river corridor area, controlling the cumulative effects of activities on flood water levels, storage capacity, and the diversion of water. 

Planning for wetland and river corridor restoration is occurring on a frequent basis. Large tracts of catchment and river corridor areas are being purchased by local and federal agencies to help “treat” flood waters.  Land use activities are generally restricted in these areas, and buildings already present may be raised or relocated.

3.2.3
Emergency Management Measures

Emergency management initiatives are becoming more common in the USA, in recognition of a continuing flood risk. Ohio’s Smart Recovery Mitigation Campaign is one such example, where a host of innovative methods are being used to raise community awareness and preparedness.  Their methods include a website, bumper stickers and caps, videos targeted at property owners, educator kits, and children’s books and activities.

Like the USA, local authorities in Australia generally have reasonably comprehensive emergency management measures, because both structural protection and land use measures are often not particularly extensive. Measures include strong community awareness and preparedness campaigns and evacuation procedures.  

3.2.4
Design Standards
Country
Design Standard (return period event)

The USA
Traditionally
100 – 500

Recently
150 – 1000 (SPF
 criteria)

Australia
Usually
100

The SPF criteria are promoted in the USA by the USACE
, and compare favourably to the approach used by the Regional Council for determining design standards.  As an example, an 800 year design standard has been selected for the Trinity River in Dallas, Texas.  The Trinity River project was initiated in response to several flood events in the early 1990s, one of which resulted in property damage in excess of $300 million.

3.2.5
Community Participation

Internationally, a high level of community involvement has been a key ingredient in successfully adopting non-structural measures.  Early involvement and innovative approaches have been features of the successful acceptance of non-structural options such as emergency management.

4.
Non-structural Procedures in New Zealand
4.1
Regions Investigated

We investigated standards and policies of Canterbury, Bay of Plenty, Waikato, Southland, and Manawatu
 Regional Councils and territorial authorities within these regions.

4.2
General Findings 

4.2.1
Shifting Emphasis but Reliance on Structural Solutions 
There remains a significant reliance on structural measures by local authorities in New Zealand.  Yet the trend is towards a growing acceptance of roles and responsibilities for flood hazard management under the Resource Management Act 1991.  Nevertheless, in general the shift in emphasis is at least several years behind the USA. 

4.2.2
Common Approaches

The application of non-structural land use measures varies considerably between Territorial Authorites in New Zealand. Non-structural measures undertaken include: 

· elevation via building platforms, raised sites and floor levels.

· restrictions on development in river corridors, unprotected areas, overflow paths and ponding areas.

· hazard register information which may contain flood maps and general guidance.

· advice to Territorial Authorities for subdivision and building consents from Regional Councils.

· emergency management measures.

Of these measures, advice provision and hazard registers are reasonably popular.  Advice ranges from simple advocacy and site information in Southland, to including submissions on resource and building consents in Canterbury.  A number of examples exist nationally where property owners and developers have used advice to elevate development on a voluntary basis.  Regional Councils often use the submission process in the absence of voluntary mechanisms, or the perceived absence of adequate planning measures or an approved floodplain management strategy.  

Elevation is the most common form of land use control, and is commonly set at the 100 year flood level for new subdivisions in locations not protected by stopbanks. Canterbury Regional Council advocates 500 year floor levels for buildings in both protected and unprotected areas, using an evaluation of net economic benefit to justify the degree of restriction.  Yet at the other end of the spectrum, there appears to be some reliance on the 50 year Building Act 1991 standard for new residential buildings by a number of Territorial Authorities.

The promoters of a number of major developments in the Hutt Valley requested and acted on advice and information provided by the Upper Hutt and Hutt City Councils and the Regional Council, to produce comprehensive flood management strategies for their developments.  These include the INL printing facilities and IBM, the NZ Postal Centre, MAS, Countdown, TVL, Hutt Hospital, and TAB buildings.  The implementation of non-structural measures and opportunities on the Kapiti Coast is well established and accepted.

4.2.3
Emergency Management Measures

To date the main emphasis of our investigations has been on the land use measures.  However, information gained so far suggests that emergency management measures are relatively robust where land use instruments are limited. 

4.2.4
Design Standards (Structural)
Region
Design Standard (year event)

Southland
< 100 to 200

Canterbury
20 to 500

Manawatu 
20 to 2000

Bay of Plenty
20 to 100

Waikato
up to 100

4.2.5
Community Participation

Evidence shows that community participation in formulating measures is vital. Canterbury Regional Council has found that the key to an acceptance of non-structural measures is:

· providing the public with an economic assessment to justify saved damages resulting from non-structural options, and supplying this early in the process.

· commencing consultation at a moderately advanced stage of formulating draft measures.

· providing reliable flood hazard information.

However, even with successful consultation, there is generally little appreciation of the true implications of residual risk by the community.

4.2.6
Ongoing Investigation

We will continue to collect information throughout the options development phases for non-structural options.

5.
Community Connection
The information collected from the national and international investigations will be used in the formulation of non-structural options.  It is intended that the Flood Protection Group will, in conjunction with the Territorial Authorities, consult the Hutt Valley community on a range of options during March and April 2000.  National and international examples may be discussed at public meetings to support the options being presented.

6.
Recommendation
That the Committee receive this report and note its contents.
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Attachment 1 : Summary of Findings for International Investigations and Assessment Matrix

Summary of Findings for International Investigations
and Assessment Matrix

International Investigations : Summary of Key Findings

There is no unified approach to floodplain management planning across, or within, the United States, Australia and the United Kingdom.  However, there are a number of significant findings consistent across all of the case studies that should be of interest to Wellington Regional Council and Upper Hutt and Hutt City Councils:  

· state governments, rather than federal governments, appear to be taking the lead in promoting an integrated approach to floodplain management planning, although federal government in the United States plays a significant role in cost sharing
· the focus of floodplain management planning has begun to change from structural alterations to at least some focus on non-structural alternatives

· where integration occurs it tends not to be comprehensive (the case study example exhibiting the strongest degree of integration is the Trinity River Common Vision project, Texas)

· structural measures are generally a significant component of any strategy (i.e. flooding becomes an issue after development has taken place) with the degree of non-structural measures varying.  There are three broad categories of non-structural measures used:

· acquisition, relocation, elevation and flood-proofing of existing structures

· rural land easements and acquisitions

· restoration of wetlands

· the shift in emphasis is only partly due to the failure and perceived failure of the structural measures, in addition the cost/benefit ratios for structural measures have become increasingly hard to justify

· there is increasing emphasis on the need to adopt a strategic approach which takes into account wider catchment issues

· a case-by-case approach to floodplain management planning cannot take into account the cumulative impact on flooding behaviour caused by individual developments

· there is emphasis on implementing policies aimed at controlling the causes of urban flooding including on-site stormwater detention, asset maintenance and wetland restoration and development

· there is a renewed focus (in the USA particularly) on land use and regulatory planning as the appropriate method to integrate structural and non-structural measures

· in New South Wales, Australia, a merits-based approach to floodplain management planning is utilised with the following factors being weighed together in formulating any plan:

· social, economic and ecological impacts of land use options for different flood-prone areas

· flood hazard, flood damage and flood behaviour implications 

· requirements for environmental enhancement of specific rivers and floodplains

· the conventional practice in NSW is only to impose planning controls in any area that is flooded in a 100 year event because of the perception that the value of properties would be reduced if planning controls were imposed in areas flooded only by events greater than a 100 year flood

· generally non-structural programmes emphasise partnerships between public agencies, private organisations and individuals and may also have a cost sharing requirement

· there is emphasis on the necessity for broad community involvement in the floodplain management planning process from the outset, to encourage acceptance of and commitment to the resulting floodplain management plan

· there is recognition that despite attempts to integrate the use of non-structural and structural options there will continue to be a residual flood risk

· the main drawback with non-structural measures is acknowledged to be their reliance upon ongoing community awareness of the flood threat

· in recognition of that continuing flood risk, emergency management plans have become a common and necessary component of responsible, integrated floodplain management planning 

· It is difficult to determine whether structural and non-structural measures are linked together adequately to provide an integrated approach to floodplain management planning.

Assessment Matrix

Contextual Information

· Catchment geography

· Population density

· Pattern of development in relation to the floodplain

· The design standard of the floodplain and river corridor

· Use of the river (including recreational)

Project Administration Information

· Cost

· Timeframes

· Consultation undertaken

· Agencies involved
Non-structural Measures

· Identification of non-structural measures applied to the river corridor, floodplain and the upper catchment

· Implementation of non-structural measures, including planning and legislative instruments and the staging in relation to structural measures

· Comment on whether the residual flood hazard has been mitigated

Integrated Approaches Supporting Non-structural Measures

· Comment on whether structural measures and the non-structural measures linked together adequately to provide an integrated approach

· Discussion on whether structural and non-structural measures were implemented together in an integrated way

Environmental Opportunities

· Specific policies to conserve environmental values within the river corridor which are associated with strategies for floodplain management

Emergency Management Procedures

· Brief comment on emergency management procedures where relevant.
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� Case studies included:


Trinity River Common Vision Program, Dallas, USA


Gulf Shores, USA 


Ohio Smart Recovery Awareness Campaign, USA


American Bottoms Project, Illinois, USA


Parramatta River, NSW, Australia





� 	Great Britain has national level policy in place to promote non-structural solutions, yet there appeared to be evidence only of emergency management measures.  Locations could not be identified where land uses measures were being implemented.


� 	The American Bottoms Project in Illinois involves approximately 43,000 hectares of land, and is geared towards the reduction of flooding effects through environmental enhancement and development restrictions in a sub-catchment of the Mississippi River.  


� 	SPF stands for Standard Flood Protection standards, which are used for urban flood protection systems.


�	 United States Army Corps of Engineers.


� 	Information was provided through discussions with staff, as well as more detailed examination of relevant floodplain management plans, flood hazard studies, and strategies.





