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1. INTRODUCTION
1.1 Background
Tayport Harbour Trust has prepared this report. The report considers options for disposal of material dredged from the harbour basin and approach channel to Tayport Harbour. The following points have been addressed:
-
review of previous practices
-
recommendations for improving the current practice to achieve a sustainable method for dredging operations
Tayport Harbour is located on the north coast of Fife, Scotland, at OS Grid Reference NO 45877 29095.
Due to the orientation of the harbour and the effects of the adjacent river, the harbour is liable to silting. Maintenance dredging is therefore required periodically to maintain the depth of water for access to the berths in the inner harbour, which are used by leisure craft and visiting leisure vessels.
During 2016, dredging works were carried out by Van Oord using a water injection  
1.2 Programme of Work
The programme of work involves the removal of up to 21,000 m3 of silt and sand that has accumulated on the bed of the harbour basin and approach channel, as a result of tidal flow and natural deposition. This work will be a maintenance dredge and is proposed to take place between 4th January 2021 and 31st December 2021.
1.3 Scope of this Report
In this report, we will review each available disposal option for the dredged material. In this fashion, those options, which are not practical, can be rejected and the reasons (be it on the grounds of strategy, environment, or cost) for so doing explained. Once this review has been completed, a conclusion as to the Best Practical Environmental Option (BPEO) can be drawn.
1.4 Report Structure
The remainder of the report will be structured as follows:
Section 2: description of available disposal options
Section 3: discussion of those options shown to be practicable
Section 4: summary of findings
Section 5: conclusion including BPEO
2. Available Options
2.1 Introduction
This section will discuss all available disposal options for the dredge materials. If the method is considered impractical, the reasons will be explained for its exclusion from the remainder of the report. Those options considered as practical will be carried through the report for further analysis.
2.2 Land Disposal
In order to prepare the dredge material for disposal to landfill, it would first have to undergo a number of stages. The material will have to be stored to allow de-watering to take place. This material would then have to be reloaded into three axles six wheels 16 ton lorries or four axles eight wheel 20 ton lorries.
Repeated handling of this wet material is time consuming and expensive. Tayport is only a small harbour and there is insufficient space to allow for this material to be stored. The visual impact and smell of such storage cannot be overlooked for the residents of Tayport.
Even after this process has been completed, the material would still have high water content causing difficulty in avoiding muddy water leaking from lorries. The probability of creating a public nuisance is considered highly likely due to the repeated movement (16,000 to 21,000 m3 at 1.96 tons/ m3 would require up to 4,116 20 ton lorry return trips) of these large vehicles, and the nature of the cargo, through a small coastal town with narrow streets such as Tayport, as well as the surrounding settlements and country roads to the nearest landfill locations: Lower Melville Wood 14.5 miles or Lochhead 33.5 miles. 
Due to the above lack of any space for storage and the other difficulties mentioned, this is discounted from further analysis.
2.3 Land Incineration and Disposal
The dredged material is non-combustible and therefore incineration is not possible. This option is therefore discounted from further analysis.
2.4 Spreading on Agricultural Land
Due to the saline nature of the dredged material, it is not suitable for spreading on agricultural land, and farmers and landowners are unwilling to take delivery of the material for deposit. Even if they were, the same problems of transport highlighted in 2.2 remain. For this reason this option is therefore discounted from further analysis.
2.5 Reclamation
The dredge material is unsuitable for use as reclamation fill as a result of its lack of bearing capacity and its susceptibility to wash out. For the material to be made suitable for reclamation fill, the silt would have to be dewatered and all same constraints as per 2.2 would then apply. For this reason this option is therefore discounted from further analysis.
2.6 Disposal to Sea
Tayport is a small harbour with a narrow entrance (10 metres) to the inner basin with three pontoons moored with a total of 30 chains each 30 meters long. As such, it is unsuitable for a large-scale suction dredger, which would also require the removal of all pontoons. However, the entrance channel is suitable for this type of operation, if this were to be needed, due to the slightly more sandy nature of the spoil material, which could be deposited in an authorised disposal site not far from the harbour. The inner harbour, due to its higher silt content

 and tidal nature, lends itself to water injection dredging, with the added convenience that pontoons remain in site. This method has been proved successful in the past. 
This is a possible disposal method and will therefore be carried forward to section 3
for further analysis.
2.7 Shoreline Disposal
There is no suitable disposal area in the proximity of the harbour. To the west, there is no access to the shoreline for lorries, and to the east, there is a Site of Special Scientific Interest – site code 1523. In speaking to Mr Dave Shepherd phone 01334 659450 from Scottish Natural Heritage, who is responsible for this area, disposal of silt would not be allowed assuming heavy lorries could access the shoreline. However diluted silt evacuated via water injection dredging would not cause a problem. Disposal from a vessel would be in the authorised disposal areas. 
For this reason this option is therefore discounted from further analysis.

2.8 Other Beneficial Uses
Investigation has not provided any obvious choices that would provide beneficial uses.
3. Options under consideration
The option carried forward from Section 2 (2.6 ) above will be further considered with a view to strategic, environmental and cost implications.
 3.1 Strategic considerations
 3.1.1 Disposal to Sea
Section 2.6 above discusses the strategy involved with dredging Tayport Harbour.
 3.1.2.1 Availability of suitable sites/facilities
A suitable disposal area exists in the middle of the river approximately 0.3 nautical miles from the working area at the Newcombe Buoy co-ordinates 56° 27.660’N  002° 53.184’W. 
3.1.2.2 General public acceptability
This disposal site has been used previously as a dumpsite hence it is unlikely that the public will find this solution unacceptable.
3.1.2.3 Local acceptability (e.g. local residents)
The use of this site would not, it is believed, result in any further local concerns.
3.1.2.4 Summary of the outcome of consultation with third parties
Discussions with Van Oord has resulted in a clear understanding of what is needed, how it will be achieved and timescale:
· Advantages of water injection dredging are: the three pontoons remain in place, close dredging to walls and under pontoons, suitable for finer type of silt, and the harbour location in relation to tidal movement and water flow.

· Dredging shift: 1 hour before high water to 1 hour before low water - a total of 12 hours per day maximum.  

· Dredging rate approximately 1000 m3 per 6 hour tide/shift subject to consistency and compactness of silt. 
· Total time approximately 21 tides/shifts, plus 4 extra tides to allowed for negotiating the pontoons giving a total of 25 tides/shifts to remove 16,000 to 21,000m3 or up to 1.0m silt.
· Dredging is costed on a time basis, which dictates the amount of silt dredged and therefore depth achieved for a given price. Also, silt conditions such as hard materials take longer than soft, while coarse sand is not possible with the water injection system.  

· Depth of dredge is also subject to silt consistency, hard spots and time. Sometimes difficult to get an even depth across a harbour without additional work to remove hard spots.  

· Position of pontoon chains and anchors need to be indicated on a plan prior to dredging and may need to be repositioned following dredging. 

· Channel from top end of harbour to entrance and out through entrance channel dredged first to help with evacuation of silt in suspension. This is then swept /chased out at the end of each shift. 

· Entrance channel dredged 10 metres wide and up to an approximate depth of 1.0m.  

· Jet bar has side nozzles to blast away silt right up to the wall and under pontoons and their fingers.
· Real time tide receiver located in harbour transmitting constant signals to dredger computer. Initially calibrated to real time tide reading from Dundee harbour. 
· Regular monitoring and recording during the dredging process
 3.2 Environmental Considerations
  3.2.1  Disposal at Sea
  3.2.1.1 Safety implications
Disposal at sea would have negligible implications for safety providing that normal navigational and maritime procedures are observed. Besides awareness of shipping movements to and from Dundee Harbour, which are notified to Tayport Harbour in advance, coupled with respect of normal good navigation practice, Tayport Harbour would stop all vessel movements in and out of harbour during dredging. The water injection process in the habour basin will be carried out in controlled conditions. This means no movements of vessels or any other water related activities during the period of dredging, plus the dredging company would be requested to ensure the safety of its own crew. 
 3.2.1.2 Public health implications
There are no known threats to public health associated with the water injection dredging of the high slit content of the dredged sediment.
  3.2.1.3 Pollution/contamination implications
The river/sea disposal has been demonstrated in the past not to have had any significant adverse effect on the receiving environment and no evidence has been found of any substance likely to be harmful to the marine life. This statement is based on the fact that there is a strict rule of pollutant being allowed to be discharged into the harbour, including diesel spills and black water from toilets on vessels. Toilet is provided in the harbour. If any pollutant were to be present, it would have come from the River Tay. Also, Dundee outer harbour is dredged on a regular basis with a large suction dredger and its inner harbours with a smaller grab dredger, all spoil being disposed slightly further west than our authorised disposal site. Three samples of the harbour sediment will be taken and analysed prior to dredging, which will indicate any likelihood of pollution / contamination implication with the next dredge.

 3.2.1.4 General ecological implications
There would be no known risk of ecological impact arising from disposal to sea of the silt put into suspension and removed by the tide. This statement is based on the same reasoning as above, plus the fact that the harbour has been plough dredged or water injection dredged for a considerable number of years, under the current ownership and under the previous one. If there is a problem with Dundee Harbour’s current dredging policy, or with Tayport Harbour’s dredging in the past, we would have been informed by now.  
 3.2.1.5  Interference with other legitimate activities e.g. fishing operations
No complaints have been received from fishing or other marine interests relating to previous dredges from Tayport Harbour and there is no evidence that the sea disposal   has   produced   turbidity, discolouration, foaming, odour or floating substances either in the harbour, at its entrance or on the adjoining shores. No objections have ever been received and there has been no interference with other legitimate uses of the waters affected. Notification will be made in advance of dredging to Scottish Natural Heritage, Fife Council, Dundee Harbour Authorities, Tayport Community and its three Councillors, Tayport Harbour users and those that fish from it, and The Corinthians sailing club based in the harbour.
  3.2.1.6 Amenity/aesthetic implications
No amenity or aesthetic implications have been identified for this option.
  3.2.3 Cost Considerations
 3.2.4.1 Disposal to Sea
The cost of water injection dredging of the harbour basin is quoted at around £93,000 including vat. 
4.   Summary of Findings
Six options were initially considered for the removal of dredged materials from Tayport Harbour, five being ruled out in the initial stages (land incineration and disposal, spreading on agricultural land, reclamation, land disposal and shoreline disposal.)
The remaining one was further reviewed and the findings are summarised below.
4.1 Disposal to Sea
This is the preferred option in the case of strategy and cost, and the experience from past dredging is that the environmental impact will be minimal due to the low volume of sand being disposed, and the very fine silt in suspension being washed away and diluted with the tide.
5. Identification of BPEO
It is concluded, having view to the strategic, environmental and cost considerations above, that the BPEO for disposing of the dredged material from Tayport Harbour is dredged and the silt put into suspension via water injection so allowing the tide to remove it. This is the preferred method, as it will successfully clear the accumulated material, and provides the most convenient, efficient and best value option. 
All other investigated options are for various reasons unsuitable (be that based on cost or practicality) whereas the selected option is, we believe, acceptable on all counts. The cost is manageable, given the Harbour Trust’s financial constraints, and the initial short-term impact if any on the immediate environment is negligible.
