Project Plan (Advancement 2003)
Project:  
Sediment generation from alternative land-uses and landforms in the Motueka valley

Leader:  
Les Basher, Landcare Research, basherl@LandcareResearch.co.nz, 03 325 6700

Collaborators:
Chris Phillips, Landcare Research, phillipsc@LandcareResearch.co.nz, 03 325 6700
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Issue: 

Decline in the Motueka trout fishery has been linked to increased input of sediment, mainly from the Separation Point Granite terrain. This is believed to have increased the proportion of the riverbed that is covered in sand and silt and affected trout spawning, food supply, and habitat (such as the density of pools in the catchment). Elevated sediment loads may also affect marine ecosystems and aquaculture, and there is a need to understand sediment delivery to Tasman Bay and redistribution within the bay.
Objective: 

Determine the spatial pattern of sediment generation, sediment delivery and sediment impacts on freshwater and marine habitats and how riparian zones and land management practices influence these.
Background: 
Defining the sources and fluxes of sediment, and its impacts on aquatic ecosystems, has been recognised as a key issue in the Motueka catchment since the inception of the ICM programme. No research on this topic was undertaken in the first 2-year contract period, however extensive consultation with Tasman District Council, Nelson-Marlborough Fish and Game Council, forestry companies, anglers and Cawthron Institute continually identified sediment as a key land management issue in the catchment and clarified the nature of the research questions this project aims to address. These include determining: 

· total sediment delivery to Tasman Bay, 

· variation in river and stream bed composition spatially and temporally,

· impacts of sediment on aquatic ecosystems (freshwater and marine),

· appropriate management of gravel extraction rates and sources,

· major influences on sediment supply and dynamics (e.g., geology, rainfall, vegetation, land use and land management practices) and the extent to which sediment supply can be altered by land management.

Approach:  

Initial work is aimed at determining: 

· rates of sediment transport through the fluvial system, and the total sediment delivery to Tasman Bay. We are using a combination of automatic suspended sediment samplers (to determine variation in suspended sediment concentration through storms), turbidity probes (to provide a continuous record of variation in suspended sediment concentration through storms) and manual sampling during flood events (to check that the point samples collected by the sediment samplers adequately represent sediment concentration through the water column) to develop sediment rating curves from which total sediment load can be calculated.

· the spatial patterns and rates of sediment generation by different processes. We will compile all existing river cross section data (extending back to 1957) to analyse of changes of bed level and channel/floodplain sediment storage through time. This will provide an indication of the importance of streambank erosion and stream bed degradation to total sediment yield. We will determine current and past major sediment sources through an analysis of historic aerial photos and field survey. This will help determine the role of hillslope sources (such as landslides and gullies) to sediment yield, and their relationship with land use.

· the nature of the sediment storages within stream systems, the source of that sediment and its impacts on aquatic biology. We will review the international literature to establish a methodology for rapidly describing bed material composition and will use this to begin characterising particle size composition in stream beds throughout the Motueka catchment. We will establish permanent sites for ongoing monitoring of changes in stream bed character. We will attempt to reconstruct past stream bed character from air photo analysis, anecdotal evidence and TDC river cross-section data. This work will link closely with work on biological habitat quality and stream health.
Progress: 
This year we are beginning initial work to: 

· measure sediment yield at 3 locations (Woodmans Bend – provides an estimate of total sediment load to the coast, Wangapeka – provides an estimate of load from the high-rainfall, strongly indurated basement rocks, Motupiko – provides an estimate of load from the lower rainfall, Moutere gravel terrain). Murray Hicks (NIWA) has been subcontracted to assist in establishment of these sites and with data analysis. We are compiling and analysing all existing suspended sediment yield data to provide preliminary estimates of sediment yield for the Motueka at Woodstock, Stanley Brook, and Wangapeka. We are completing a review of existing work on erosion processes and sediment yield, notably at Big Bush, the Moutere experimental catchments (both these are small catchment studies on Moutere gravel terrain), Greenhill and Motueka Forest (both these are small catchment studies on Separation Point granite terrain).

· estimate relative sediment load from a range of sites. To try and improve the spatial coverage of suspended sediment data we will develop a protocol to allow community members to collect suspended sediment samples from a wide range of sites during flood events, probably using passive sediment samplers.

· determine sediment sources using air photo analysis, field survey, anecdotal information, and analysing the extensive river cross section data held by TDC. We are employing a student over the summer to transfer all the cross section data to electronic storage and begin the analysis.

· establish an effective, rapid method for sampling bed material composition and determining changes through time. After reviewing relevant literature we will establish a methodology for rapidly describing bed material composition and use this to begin characterising particle size composition in stream beds throughout the Motueka catchment. 

Outputs & Outcomes:  

Outputs

Presentations to key stakeholders outlining progress, key findings and management implications. Reports and published papers on sediment yield variation, and identification of sediment sources. Report on changes of bed level and channel/floodplain sediment storage and implication for gravel management. 

Outcomes

Development of a model to simulate erosion and sediment transport within the catchment, to allow simulation of the effect of changes in vegetation cover and land management on erosion rates and sediment delivery to freshwater and marine ecosystems.

Land management policy and best management practices targeted at reducing sediment impacts (on fresh water ecosystem health and marine/aquaculture productivity) and ensuring sustainable gravel extraction. 

