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River Corridor : Definition and Explanation of
Hazard Zones

1.
Defining the River Corridor

It is important to define precisely the area of the Floodplain that comprises the River Corridor.  The Otaki Floodplain Management Plan provided a base definition to work from, for the Hutt River Corridor.  That definition is summarised below
:

· The River Corridor is the minimum area that is able to contain a major flood and pass water safely to the sea.  

· The outer limit of the River Corridor, where not adjacent to the ponding and overflow path, is the extent of the design flood. 

· In areas adjacent to ponding areas or overflow paths, the boundary between the River Corridor and the adjacent area is defined by the point where flow direction changes from downstream to across the floodplain. 

This definition was further developed during the initial investigations for the Hutt River Corridor, and the following modifications were included:

· A flood hazard standard that is equivalent to the design standard option and its associated modifications.

· Recognition of the erosion hazard which spans the margins of the riverbed over the entire the length of the Hutt River Scheme (the Scheme). 

Draft Hutt River Corridor Plans cover the land extent enclosed by the Hutt River Corridor.

2.
Explanation of River Corridor Hazard Zones 

2.1
The Primary and Secondary River Corridor Zones

2.1.1
Areas of High and Moderate Risk

The Primary and Secondary River Corridor Hazard Zones divide the River Corridor in terms of a higher (PRCHZ) or moderate (SCRHZ) level of flood and erosion hazard or risk.  

High risk means:

· The threat to the integrity of flood protection works and bridges from additional development is significant.

· The risk of major structural damage to property and buildings is high.

· Life threatening situations can easily develop.

Moderate risk means:

· The threat to the integrity of flood protection works may be low. 

· Moderate structural damage may occur.

· Life threatening situations may develop where water is deep.

2.1.2
Distinguishing Between the Major Zones

Using Depth-Velocity Product for the River Corridor 

The 2800 cumec flow line initially separates the Primary and the Secondary Hazard Zones.  The flow line occurs approximately where the product of combination of water depth and flow velocity is equal to 1.0.  This is the depth-velocity product 
.  

Depth and Velocity Used Elsewhere

The use of water depth and flow velocity has been used in New Zealand and overseas to determine the size of the flood hazard.  For example, the New South Wales State Government have rated depth and velocity to measure the relative flooding hazard.  These ratings have been adopted by Wellington Regional Council into the Otaki and Waikanae Floodplain Management Plans, as a guide for personal emergency management.

Canterbury Regional Council have used the same ratings and developed the depth-velocity product to help guide territorial authorities in decisions on marginal development activities.  They have also used a product of 1.0 or greater to signify areas of potential significant structural damages. 

Flooding Effects Related to Depth-Velocity Combination

A depth-velocity product of 1.0 or more signifies areas where flood waters are fast flowing and possibly deep.  That area is represented by the PRCHZ.  

The combination of flow velocity and water depth in the PRCHZ gives rise to a particular set of adverse flooding effects.  They include the production of debris from damaged structures and vegetation, the movement of debris and creation of debris dams, and the potential diversion of flood water due to obstacles in the path of the water flow. 

These effects can produce a number of significant impacts such as a threat to the security of the flood defence system and the integrity of bridges, damages to structures, and a general threat to life including a high propensity for social disruption.

2.2
Residential Property Boundaries Modify Hazard Zones

One modification of the River Corridor extent rules, is the exclusion of residential houses and properties, from the hazard zones.  This exclusion affects the Belmont and Bridge Road areas.  The reason for exclusion is that the hazard zones would otherwise completely envelop whole properties.  The River Corridor will be maintained within existing land without the need for property purchase.  Hazards in residential areas will be dealt with under the floodplain planning measures.

For the time being the hazard lines that lie outside the River Corridor are left on the draft Plans.  This is intended to account for the current extent of the erosion and flooding hazard outside the River Corridor, and to apply appropriate measures when options for the remainder of the floodplain are considered.

2.3
Hazard Sub-zones in the Primary Corridor
The boundaries between the Primary and Secondary River Corridor Hazard Zones are modified by the River Corridor sub-zones.  These sub-zones generally increase the extent of the PRCHZ. 

2.3.1
Erosion Hazard Zone

Basic Extent

The basic extent of Erosion Hazard Zone (EHZ) is based on a scenario of two or three large flood events occurring in quick succession (perhaps within the space of one month).  Anecdotal evidence over the years clearly indicates that flood events can and do occur in quick succession, and the extent of that erosion can be extensive
.

A basic set-back from the design alignment of 80m has been determined for the EHZ.  The extent includes a potential erosion extent of 65m plus a 15m river management buffer. 

Historical River Channel Positions Modify EHZ

The EHZ is modified by the extent of the historical river channel from the general period 1930–1975.  This period was chosen for two reasons.

· It represents a period when river management and development pressures increased significantly, resulting in the constriction of the active river bed.  

· A series of aerial photos from the period provided an accurate historical record.

The area affected by these modifications is the reach from Melling up to Maoribank.  Maoribank Park is the only area outside of the stopbanks to be included in the EHZ, in response to a former channel position. 

The EHZ extends from the river mouth to the top of the scheme.  

2.3.2
Cliff Top Erosion Zone

The Cliff Top Erosion Zone (CTEZ) occurs where rock or alluvial cliff escarpments are present.  This zone recognises the instability of alluvial and rock escarpments along the river bank, and represents the margin required to manage the river.

Flood flows may both erode and cause slumping of the alluvial cliff escarpments.  The analysis of these escarpments adjacent to the Hutt River showed that suitable zone extents may range from 15 to 30 metres.

The relatively solid rock faces rising above the 2800 cumec flood level can gradually erode away over a long period of time effecting the stability of land above the rock face.  A nominal setback distance of 10 metres from the cliff top is suggested for these reaches to recognise the hazard.

Typical areas where CTEZ would apply are Moonshine (right bank), Whakatiki Confluence (right bank) and Maoribank to Gemstone drive (both banks).  However, this zone would exclude the alluvial terraces of Te Marua where special criteria and treatment are required.

The setback noted should not be interpreted as delineating zones of geotechnical instability.  They indicate the margins required for managing the river.  The geotechnical instability of materials adjacent to these zones, and under saturated conditions are issues to be dealt with by Territorial Authority Planning.

2.3.3
Primary River Corridor Flooding Zone

This zone is the remaining area of Primary RCHZ that lies between the EHZ and the SRCHZ.  It represents an area where erosion is likely to be less significant than in the EHZ or CTEZ.

2.4
Zones Upstream of the Scheme

The reach between the top of the Scheme at Gemstone Drive and the Hutt Gorge includes the same level of hazard zoning.  However, the zones are treated differently because the structural solutions that are associated with the Design Standard options do not apply to this reach. 

The features of this reach are:

· the extent of the River Corridor is still determined by geographical features and the 2800 cumec flood extent.

· the same basic rules apply to the determination of the Primary and Secondary Hazard Zones.

· the EHZ of 80m is represented as a “narrative zone” (a zone where a record of the issue is noted without prescribing a fixed setback), extending from the edge of the riverbed.  The zone may be less than 80m where it is confined by a geographical feature
.

· there is no CTEZ in this reach.

2.5
Modifications to Zones

Certain modifications to the Plan zones have been made prior to the production of the set of draft River Corridor Plans.

(i)
Bridge approaches are regarded as only temporary landform features in the River Corridor.  These landforms therefore do not determine the position of the SRCHZ.

(ii)
For simplicity, small SRCHZ areas have been erased.  This occurs where the width is less than 30m where the are no stopbanks, and 50m where there are stopbanks. 

� 	Otaki Floodplain Management Plan 1998.


� 	Specific velocity information is not available for the determination of the 2800 cumec flow line. Therefore, velocities were based on interpretation of flood behaviour in the River Corridor.





� 	In that situation, the floods were moderate and yet lateral erosion of 35 metres occurred at Owen Street in Belmont, Lower Hutt.





�	A narrative standard is appropriate because there will be a far lesser emphasis on the maintenance of a set design alignment upstream of the Scheme.








