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	Summary:
This report summarises the results, conclusions and recommendations of the Desk Based Study.  The Study collates existing data on sediment inputs into the Broads.  Sediment from headwaters and bank erosion are thought to be the main inputs.  Recommendations include further quantification of bank erosion and tidal inputs/outputs, as well as budget recording.


1
Background 

1.1
The aim of the Sediment Management Strategy (SMS) is to deliver integrated and sustainable long-term management of sediment for all Broads Authority purposes.  

1.2
The Strategy objectives are to:

· work with others to reduce sediment inputs integrating management on a catchment scale;

· balance dredging with sediment inputs;

· manage sediment using a risk-based framework;

· restore contaminated sediment disposal sites; and

· integrate policy and legislation to allow reuse and limit disposal.

1.3
A previous report to the Broads Management Committee outlined progress of the Sediment Management Strategy (Agenda item 9, 20 January 2005).  This paper aims to update on progress, in particular focusing on the results of the Desk Based Study of sediment inputs.  

1.4
The aim of the Study was to review the available data relating to sediment sources in the Broads and where possible to evaluate them in a semi-quantitative manner.
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Figure 1. Components of BA Sediment Management Framework Draft 2005
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Figure 2. Process and Progress of the Sediment Management Strategy

2
Desk Based Study Results Summary

2.1
It should be noted that results are semi-quantitative and based on assumptions.  Gaps in the data include organic inputs from algae and where appropriate plant material, tidal inputs/outputs, dredging at the Great Yarmouth Harbour Authority and losses resulting from flooding.
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Figure 3. Summary of estimated sediment sources and losses

2.2
Headwater and bank erosion are dominant sediment sources.  These may both increase in the future as a result of heavier autumn rain combined with current agricultural practice and leaving soils vulnerable to erosion at this time.  In the long term, change in land management may reduce soil loss.  In addition pile removal is likely to increase inputs from banks, at least in the short term.

2.3
Total outputs exceed inputs in this current estimate.  This indicates that the backlog of sediment to be removed is significant and/or sources are missing or under represented.  However, it is anticipated that missing data on tidal and algal/plant inputs will not be as significant as other sources.

3
Conclusions Summary

3.1
Management of sediment in any river basin is complex, with multiple sediment sources, diffuse and often voluntary responsibility for control and management of these widespread sources.  Decision-making needs to be based on understanding processes effecting sediments and their inter-relation.

3.2
Headwater inputs are likely to arise from land management; the BA can influence this by working with partners to achieve joint objectives guided by the Water Framework Directive and agri-environment schemes.

3.3
Bank erosion estimates vary from 5500 and 11600 year-1.   Any improvement of these estimates will not effect management options as these are well documented and understood, but will aid decisions on prioritised management and shared responsibility for sediment removal.  Spatially quantified bank erosion will allow prioritisation of erosion protection measures. 

3.4
The contribution of algae and in some areas plant material to sediment load is unknown.  Certainly, any measures to reduce nutrient inputs to the Broads will reduce algal growth and deposition.

3.5
Tidal inputs and outputs of sediment are likely to be restricted to the lower river reaches, quantification will be difficult due to the dynamics of the system.

3.6
Sewage treatment works are not significant sediment sources.

3.7
Outputs of sediment from dredging need to be well documented, this work will form the next part of the SMS and the sediment budget can be updated accordingly.

3.8
The role of flooding in the sediment budget will change within the new setback corridor; it is unclear whether this will result in net deposition or erosion of sediment.

3.9
Data access and availability needs improvement.  This will be done by   construction of a sediment meta-database by Cranfield University commissioned by the Broads Authority.  

3.10
This study has not only produced site specific data which will aid management and targeting, but links objectives to a holistic management tools and puts information into a catchment context which is proving a useful case study for Water Framework Directive compliant management strategies.

4
Further Work

4.1
The Desk Based Study lists recommendations for further research and management; the key areas are listed below:

Research

· Contemporary quantification of bank erosion is required, especially in the context of understanding the impact of piling removal.  BA and BESL initially considered supporting a PhD, however costs were prohibitive. Currently BA and Cranfield have submitted a proposal to MSc students and are awaiting interest of students.

· An understanding of tidal inputs/outputs is required.  As above, an MSc proposal has been submitted.

· Collation of dredging outputs in a GIS format is essential.  BA are arranging a meeting with the Port of London Authority to determine if their software systems will be suitable for this.

· Inputs from algal and plant material, as well as river corridor vegetation assessment, would be beneficial.  University College London are investigating organic contributions to sediment accumulation and Navigation Rangers are verifying trees and scrub cover classes assigned from aerial photography.

· Inputs form internal ditches under different management regimes could be quantified.

Management

The management context is beyond the scope of the Desk Based Study, however the main recommendations to be picked up by the Strategy include:

· Working with partners to decrease sediment and nutrient via Catchment Sensitive Farming.

· Use of set back areas for sediment disposal

· Role and use of washlands and mills for sediment trapping

· Alternative measure for management sediment

· Beneficial reuse

5
Implications for the Broads Authority

5.1
The results of the study provide the Authority with the justification for continued support for the following actions:

· To continue to influence and manage bank erosion, through the well-documented, environmentally responsible and cost effective mechanisms. 

· To continue to engage with partners through the Water Quality Partnership to reduce diffuse pollution on a risk based approach in the Broads. 

· To continue to be involved in the delivery of agri-environment schemes which deliver elements of resource protection (e.g. targeting and advising on appropriate options in the Higher Level Scheme).  

· To communicate key results of the research to the scientific, management, regulatory and boating and farming communities.

6
Next steps in the Sediment Management Strategy

6.1
Figure 2 lists the process and progress to date.  It is still anticipated that the original timeframe of draft Strategy by end March 2006 will be achieved, subject to finalising Waterways Specification and information from the hydrographic survey. 

Background papers:
None

Author:


Andrea Kelly, Trudi Wakelin

Date of report:

2 December 2005

AK/RG/rpt/nc151205/p1of5/051205

_1195033392.xls
Chart1

		Headwaters		Headwaters

		Internal catchments		Internal catchments

		Ochre – Upper Thurne		Ochre – Upper Thurne

		Bank erosion		Bank erosion

		Tidal inputs		Tidal inputs

		Algae and plants		Algae and plants

		STW		STW

		Industry		Industry

		Backlog (tonnes)		Backlog (tonnes)

		Dredging		Dredging



?

?

?

Inputs

Outputs

Unknown

Backlog

Minimum

Maximum

Tonnes yr-1

1500

15000

1000

1000

800

800

5500

11600

475

1570

136

450

-44000

-56000



Sheet1

		

						Minimum		Maximum

		Inputs		Headwaters		1500		15000

				Internal catchments		1000		1000

				Ochre – Upper Thurne		800		800

				Bank erosion		5500		11600

				Tidal inputs

				Algae and plants

				STW		475		1570

				Industry		136		450

				Backlog (tonnes)

		Outputs		Dredging		-44000		-56000

				Deposition in Broads		-2860		-21164





Sheet2

		





Sheet3

		








_1195043834.ppt






Waterways Specification (WS)

Sediment Inputs

In Situ Sediment 

Balance

Sediment Management 

Required to Achieve WS

Programme of 

Sediment Management

Sediment Outputs

Based on user information (workshop 01/05) and 

web consultation. Good agreement with all parties.

Further discussion required over some areas 

(e.g. Hickling, Bure Loop)

Based on hydrographic survey –assessment 

of channel morphology.

Could be extended to look at depths of soft sediment.

Semi quantitative assessment of sediment sources.

Could be extended to look at tidal and algal inputs and 

Current bank erosion rates.

Based on dredging records.

Needs to include Ports dredging.

Overall sediment management requirements need to be

assessed by Strategic Environmental Assessment (SEA), 

including:

		 modelling impacts on flooding and protected sites 

		 investigating new techniques to deliver WS incl. lower inputs



Based on prioritised approach using the following factors

		 Delivery of WS for people and wildlife

		 VISA’s

		 Ensuring adequate and environmentally sound return times

		 Addressing contaminated sediment

		 Removing nutrient reservoirs

		 Ensuring backlog of sediment is maintained

		 Based on SEA and accounting for site EIA



Sediment Management Strategy – Process and Progress

Complete

Partially complete

To be completed





Broads Authority

The Broads - a member of the
National Park family








_1195028718.ppt


Regulatory requirements:

		 Broads/Harbour Act

		 EIA

		 Habitats Directive

		 Water Framework Directive

		 Cross Compliance

		 Strategic Environmental Assessment

		 Environmental Liability Directive





Guidance

Internal 

External

	- BA licences

	- Other licences

Sediment Management 

Steering Group

Beneficial Uses

		 Register

		 Opportunity



Monitoring

		 Monitor

		 Review

		 Report

		 Targets



Data Collection

		 Sediment Characterisation

		 Suspended loads/solids

		 Input source quantification



Research needs

		 Water Injection Dredging

		 Tidal and algal inputs

		 Optimal return periods

		 Strategic studies



Environmental Assessment

		 EIA – checklist

		 Consultation framework

		 Licence conditions



Sediment Management 

Framework

Broads Plan

Catchment 

Management





Broads Authority

The Broads - a member of the
National Park family








