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	Summary: 
This paper sets out the disposal options which have been     considered during scheme preparation for the dredging of Heigham Sound. It identifies the constraints on the project, and the issues faced with each option. Members views are sought on the approach taken by officers, in particular considering the cost/benefit of works.


1
Background

1.1
Heigham Sound is the navigable channel leading from Hickling Broad, south towards the River Thurne. The Sound itself ends at Meadow Dyke and is named Candle Dyke from this point onward until it meets the River Thurne at Martham (Appendix 1). Heigham Sound has not been dredged for many years and is in need of dredging to meet the navigation specification. Many complaints have been received of running aground in this area.

1.2
Members of the Committee have raised concerns and questions about the progress in developing a scheme to allow dredging to take place in this area as a matter of urgency, and this report has been prepared to provide a briefing on the issues.
2
Navigation Specification

2.1
The required depth within Heigham Sound as agreed by the Navigation Committee is 1.5m at low water. Depth soundings indicate that over a considerable part of the sound, the depth to the ‘soft’ bed are no more than 1.1m with some areas recorded at 0.9m deep. The quantity of silt requiring removal is calculated as around 12,000m3 of wet material. This quantity is expected to reduce to 8,000m3 when dried to its natural moisture content.
3
Constraints Impacting on Dredging

3.1 
Equipment
3.1.1
The Authority’s large capacity dredging cranes, Grab 7 and Grab 10, and the large wherries, John Fox and Tony Hewitt, are all too big to pass through the old bridge at Potter Heigham.
3.1.2
The small wherries will only pass through this bridge when in ballast, thus requiring filling and emptying with water at each potential passage when not loaded with mud. This requirement practically excludes the use of all disposal sites below Potter Heigham.
3.1.3
Other dredging plant, eg smaller cranes, unifloats and excavators, will require transport and embarkation at Hickling Broad 24 hr moorings.

3.2 
Environment
3.2.1
Land surrounding the Hickling Broad/Heigham Sound/Candle Dyke area is generally of high conservation value and in the ownership of organisations such as the National Trust and the Norfolk Wildlife Trust. Most land is of grade Tier 3 grazing marsh attracting the highest level of ESA payments. Existing drainage ditches are of particularly high value, being home to rare species of plants.
3.2.2
Following discussions it is clear that historic dredging disposal sites are not available for further use as the presumption is for their restoration, not as receptor sites for further disposal. Natural England will not permit further disposal here without some commitment to improve these sites, in addition to the subsequent removal of any newly disposed dredgings when dry. This requirement would make the dredging cost prohibitive because of the double or treble handling of the material require.
3.2.3
An Appropriate Assessment, consenting to dredging within Heigham Sound may also be required from Natural England. This need is currently being investigated.

4
Disposal Options under Consideration
4.1
A number of disposal options are under consideration and discussions are ongoing with the relevant stakeholders. These options are summarised below.

4.2
Dispose to National Trust Land Adjacent to River
4.2.1
This option proposes that wet dredgings be temporarily be placed over the flood wall at informal moorings into a corner field, north of the junction of Candle Dyke and River Thurne. Dredgings would be allowed to flow down the flood wall and be retained by a bund. Land take would not exceed that potentially disturbed by BESL. Mud thickness estimated at 1.5m for a minimum length of 100m. Will need three/four seasons of dredging 
4.2.2
Subsequent disposal options are:
(a) Spread on field to an estimated dry thickness of 250mm.

(b) Cart to upland fields and spread. Fields area 25ha. Dry thickness 25mm.

(c) BESL re-use. Not yet available, likely to be 1-2,000 dry m3 per season.
(d) Combination of (a) and (b), or (b) and (c).
(e) Cart off site to tip elsewhere if local spreading unacceptable.
4.2.3
Issues raised by this option are summarised below:
	CONSERVATION 


	WATERWAYS

	ISSUES

· Tier 3 marsh – low lying therefore wetter and probably more valuable to wildlife

· For National Trust – would need derogation ref. ESA agreement & possible compensation for loss of payments

· Contaminants in dredgings – harmful to dyke flora/fauna

· Loss of interest/loss of open soke dyke habitat

· Damage to the marsh by machinery when removing dried –out dredgings


	ISSUES

· Drainage ditch protection

· Planning permission required

· Waste storage licence required

· Return visit to spread/transport mud in summer

· Transport, route and distance factors

· Containment issues (bales?)

· Reinstatement requirements

· Option suits current BA plant

· Requires several dredging seasons

· Costly to remove material off site



	BENEFITS

· Environmental benefit of lower energy use

· Area to be potentially disturbed by near-future BESL works


	BENEFITS

· Close location to dredging areas, efficient

· Discharge location accessible by BA equipment

· Possible re-use of material by BESL


4.3 
Dispose to National Trust Land at Heigham Holmes
4.3.1
This option consists of pumping mud a distance of over 800m to upland at Heigham Holmes, into a series of settlement lagoons for drying and subsequent spreading. In-line booster pump may be required. Supernatant water would either be pumped back to the river or flow through a new ditch system.
4.3.2
Issues raised by this option are summarised below:

	CONSERVATION


	WATERWAYS

	ISSUES

· Quality of material deposited on fields? Any contaminants that might be harmful to wildlife?

· Level of salt

· What size area would be required if spread thinly?

· Disturbance (depending on timing of operation)


	ISSUES

· Very costly. Time consuming, energy hungry

· Containment bund required

· Agricultural improvement or EA waste disposal exemption/planning permission required

· Would need double-handling?

· Nowhere to moor or locate pump?

· Disposal of large quantities of supernatant water

· IDB may object to additional pumping



	BENEFITS

· Upland fields of lower conservation value (as recently arable)


	BENEFITS

· BESL may be able to re-use some material for bank strengthening


4.4
Disposal to Land Owned by BESL/Nuttalls
4.4.1
Political and personal sensitivities over this option, which are currently being explored through discussions, but in theory if this area were wetted up, the dredging could be used to create topographical variation (as opposed to creating scrapes and mounds). Wet dredgings would be placed over the flood wall, possibly into a bunded area. The dredgings could be allowed to dry out and then used to infill dykes on the BESL marshes when they are eventually infilled (to avoid deep holes when the site is flooded/made wetter). The dried out dredged material could also be used to create topographical variation.

4.4.2
In terms of timescale, BESL are keen to work with the NWT (as contiguous landowners) on a larger wetland creation scheme. NWT is taking the lead on this scheme, although BA is involved as partner via Connecting Wetlands project. BESL do not expect to have capacity to take the dredged material within the next 6 months (minimum).
4.4.3
Issues raised by this option are summarised below:

	CONSERVATION


	WATERWAYS

	ISSUES

· Contaminants in dredged material 


	ISSUES
· Drainage ditch protection

· Own planning permission may be required

· Waste disposal licence required

· Return visit to spread/transport mud in summer

· Containment issues (bales?)

· Reinstatement requirements

· Unlikely to meet Navigation timescale



	BENEFITS

· Low environmental cost; good reuse of materials

· May avoid the need for scrape production by creating topographical variation


	BENEFITS

· Lowest financial cost

· Option suits current BA plant

· Close location to dredging areas, efficient

· Discharge location accessible by BA equipment




4.5
Island Creation in Duck Broad
4.5.1
This option envisages the creation of a lagoon wall within Duck Broad formed from geotextile material. The resulting void would then be available for infilling with dredgings.
	CONSERVATION


	WATERWAYS

	ISSUES

· Potential SPA birds (disturbance to) in Nov – March.  Rick S to consider this issue.

· Planting season for successful reed regeneration. AK to investigate.

Reed Swamp Creation

· Need a source of reed, possibly from BESL.

· Using reed from BESL project and hauling by road using tipper truck best option.  NWT to further consider opportunities.  

· Agreed that forming front line of reedswamp is essential for delivery of this project.

· Reedswamp margin will need protecting from geese.  


	ISSUES

Technical Design Options – Duck Broad Island

Favoured design involves forming containing walls from geobags filled with wet sediment by using mud pump.  These are thought to be filled in 10m sections and 2m in diameter.  Appropriate matting would be placed over the geobag to hold in place reed rhizomes.  Once these retaining walls are formed, sediment would be placed within the retaining walls. Further investigation is being undertaken on this initial design.  

The use of dredged sediment to build up an access track along north of broad, to secure access once water levels are increased, as part of potential Waterline Economy ‘large area’ project, is also under investigation. A concrete pump could be used to deliver dredged material to the rear of the access track. This option requires further investigation.

Estimated Volumes

Maximum to be removed in Heigham Sound = (0.4 x 30 x 2000) = 24,000 m3 of soft mud. Removable mud estimated at 12,000 m3.
Estimated capacity of Duck Broad Island = 20,000 m3

Other Issues

· Potential disturbance to recreation and navigation during July – August.  High water levels potentially could potentially constrain construction of island in winter and allow better access to construct rear wall of island.  
· Planning permission required

· Trial required to prove construction feasibility

· Accessibility problems include water depth to position geobags and for mobilising plant

	BENEFITS
· Protecting SPA birds by restoring reedswamp margin that has been lost.  The reedswamp provides a screen to minimise disturbance to SPA birds seeking refuge in Duck Broad.

· Restoring fen/reedswamp margin which has potential for extension of SAC habitat.  
	BENEFITS
· Mud kept local to site

· Engineering re-use of material

· Potential to re-position historic, dried dredging

· Technique applicable elsewhere


4.6
Creation of shallow lagoon in Deep-go dyke

4.6.1
The existing dredgings disposal area would be re-shaped to form a shallow lagoon into which further wet dredgings could be placed. Once dried, these dredgings would need to be removed and disposed of elsewhere to a site yet to be located, but satisfactory to Natural England.
	CONSERVATION


	WATERWAYS

	ISSUES

· Contaminants in dredged material 

· Damage to existing habitat?

· NE prefer to see area restored not used for further dredgings


	ISSUES

· Material once dry, would still need end disposal site?

· Not deep enough for wherry access



	BENEFITS


	BENEFITS
· Close to mud source,
· Subsequent need to remove dried dredging to tip elsewhere


4.7
Disposal onto Land opposite Candle Dyke
4.7.1
Under this option, mud would be off-loaded by pumping onto fields behind an existing row of holiday cottages, utilising the space available over undeveloped plots. This option has the same issues as the land owned by the National Trust. Investigations and conservation surveys are ongoing.
	CONSERVATION 


	WATERWAYS

	ISSUES

· Tier 3 marsh – low lying therefore wetter and probably more valuable to wildlife

· For Landowner – would need derogation ref. ESA agreement & possible compensation for loss of payments

· Contaminants in dredgings – harmful to dyke flora/fauna

· Loss of interest/loss of open soke dyke habitat

· Damage to the marsh by machinery when removing dried –out dredgings


	ISSUES

· Drainage ditch protection

· Planning permission required

· Waste storage licence required

· Return visit to spread/transport mud in summer

· Transport, route and distance factors

· Containment issues (bales?)

· Reinstatement requirements

· Option suits current BA plant

· Requires several dredging seasons

· Costly to remove material off site



	BENEFITS

· Environmental benefit of lower energy use


	BENEFITS

· Close location to dredging areas, efficient

· Discharge location accessible by BA equipment




4.8
Disposal into Old Wherry Dyke
4.8.1
Approximately forty years ago, a wherry dyke was excavated opposite Duck Broad for the purpose of facilitating the disposal of dredgings on the bank along its length. Although this disposal may have occurred at the time, this dyke has not been used by the Broads Authority. The option has been discussed but rejected as it is not acceptable to Natural England and, in any event, access for mud wherries would be impossible without a way in being dredged first.
5 
Conclusion

5.1 
Serious problems exist which prevent easy, cost-effective dredging of Heigham Sound, (or any of the adjacent waters), The Broads Authority has been pursuing all options but with limited success. The option of disposal on the BESL land would be the favoured option, but it is accepted that neither BESL nor the National Trust have concluded what their future requirements are for this area. The next favoured option is temporary disposal to National Trust land and discussions are currently ongoing in this respect. It is anticipated that agreement can be reached to permit a limited dredging campaign winter 08/spring 2009.
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