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SUMMARY PROCESS FOR MAIN-LINE DREDGING (CURRENT OR PROPOSED)
· Define MOC for each navigation to logical and agreed criteria. (Note: G Holland to complete draft proposals ahead of WUSIG meeting with clearly defined criteria)
· Undertake full hydrograhic survey at 8 yearly intervals for all navigable canal lengths (navigable rivers will be undertaken at intervals to reflect known problems but not exceeding 8 yearly).
· Using agreed MOC, compare 50m interval cross-sections with surveyed bed profile and determine impedance percentage. More than 5% impedence categorises individual cross section as failing MOC trigger. Display each individual cross section in GIS.
· Aggregate all 50m cross sections for each km length (20 No.). If >30% (6 No.) of individual cross sections fail MOC trigger then display full length as red in GIS. Otherwise display full length as green with % pass/fail value.
· Combine MOC trigger data with other channel data (type, boats, usage, water management potential) to calculate a matrix score for project ranking purposes.
· Combine matrix score with local knowledge, customer complaints etc to support need for dredging.
· Put forward initial options, justification and costs for proposed project to Major Works Programme Board for consideration with respect to risk, need and budget. Agree year for project inclusion and to define stoppage requirements.
· Undertake pre-dredge survey to define current bed profile and provide data on original hard bed profile if possible, testing, disposal route assessment, , volume calculation, applications and reassess options.
· Design preferred optimal dredge profile with respect to original profile (where this can be interpreted or achievable profile where it cannot), structural constraints, environmental and stability aspects and submit to Waterway Manager for local discussion and comment. Once agreed, define stoppage requirements and publish.
· Undertake dredging to agreed profile.
· Undertake immediate post-dredge survey to ensure that all desired outputs have been achieved. 

· Update Dredging Layer in GIS to show new compliance.
MATTERS TO BE RESOLVED
· Methodology and logic for establishing dimensions of MOC box for each canal or river navigation (or length of canal where more appropriate).
· Methodology for establishing original profile or most likely profile.
· Process for ‘agreeing’ dredge design.
· Communications, representation etc.
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BACKGROUND INFORMATION
1. INTRODUCTION
The condition of BW’s navigational channel is a prime measure of service to our boating customers.  It also affects the ecology, environment, water quality and the ability to support fishing.  
As well as navigational difficulties, boat traffic in poorly dredged canals may accelerate erosion, so increasing dredging need, and cause scour and undermining leading to increased leakage, collapsing of towpath and offside banks and disruption to bank protection. This increases maintenance costs in the longer term.
River navigations present particular problems with the longer term degradation of lock cuttings and localised depositions after storms affecting the channel in an unpredictable way and so requiring immediate reactive dredging.
Prioritisation and delivery of dredging projects have to be considered alongside other essential maintenance activities by using an auditable and agreed process. This is always a balance of cost, feasibility and risk against statutory obligations and various customer expectations.
2. TYPES OF DREDGING
· Main-line Dredging
Dredging is very expensive and has become increasingly so with the advent of legislation governing pollution, environment and disposal of waste. Identification of acceptable disposal routes is time consuming and requires expert input and chemical testing of the silt before dredging. Disposal of liquids is now forbidden and offsite disposal may require expensive chemical (lime or PFA) or physical (vacuum or centrifuge) pre-treatment to reduce water content. Disturbance of silt may even be forbidden by the EA on some occasions due to an industrial legacy of toxic contamination by for example mercury or phenols, and the fear that this previously ‘sealed’ contamination may be released into rivers and other watercourses. 
As a consequence of this and the high set-up costs of dredging and disposal equipment means that simply dredging ‘high spots’ in canals to maintain navigation has never been cost effective. It is better in most circumstances to identify long lengths of canal that fail or are very close to failing the trigger, and to dredge the whole length to an acceptable depth for navigation. This ensures a regular defined bed profile, aids smooth navigation and provides a depth ‘reservoir’ to accommodate a degree of future siltation before re-dredging. BW term this main-line dredging and the majority of dredging expenditure (over 80%) falls under this category.
· Spot Dredging

Spot dredging is defined as addressing a short length of canal where navigation is impeded by a local obstruction, typically consisting of siltation not exceeding 200m3.  It also includes local dredging of winding holes, bridge and lock approaches and known siltation areas at inflow positions.
Spot dredging is normally more expensive in terms of unit costs and does not deal with the longer term general reduction in channel depth due to ongoing continuous siltation. However, from the boating customers point of view, in certain circumstances, it may seem that this is all that is required.
The decision to undertake spot dredging rather than main-line dredging has to be made on a cost and service benefit basis.
· River Dredging

River navigations present particular problems regarding frequent dredging to remove shoals and siltation due to natural flows and occasional flood events. There is an understanding that dredging in rivers rarely guarantees a long term navigable channel. A single flood event can very rapidly change the bed profile. BW is looking at more innovative ways of moving deposits rather than removing them from the channel. The EA also generally adopt this approach when undertaking river dredging.
· Feeder Dredging

A prime requirement is the ability to move water from our reservoirs to our canals, usually along feeder channels that may be many km in length. In order to maintain adequate flows and prevent overtopping of banks dredging is required at variable intervals.
· Dredging of SSSI areas
BW have over 60 registered sites of special scientific interest. Legislation requires that these are managed usually to preserve their ecology. Such dredging may seem perverse as it may have no obvious benefit to normal users. However BW will aim to target degraded SSSIs that without intervention would fail to meet environmental objectives set out in River Basin Plans and Environmental Quality Standards under the Water Framework Directive.
3. DREDGING PRIORITISATION
BW has always had a limited budget for what is now called major works (a mixture of capital and revenue expenditure which in other organisations may be termed CAPEX and OPEX). This includes major and intermediate repairs to our 10500 principal infrastructure assets, 1200 operational buildings, 92 reservoirs, and 3200km of navigation channels including dredging as an cyclical activity. Dredging has to be prioritised alongside all BWs other requirements and for this reason BW adopts a pragmatic risk based approach. The first step in this approach is to utilise a simple ‘trigger’ system that indicates where the worst of the siltation problems may be. BW terms this the Minimum Open Channel (MOC) ‘box’. It requires the definition of the size of the ‘box’ and regular measurement of all navigations to show where the ‘box’ is impinged by siltation.
The next step is to combine this ‘trigger’ data with other data on the channel such as customer complaints, environmental and physical constraints, and also usage before a decision is taken to put forward a certain length of canal for consideration for dredging.
· Measurement of Canal Channel

The Minimum Open Channel box represents a BW ‘trigger’ point for a particular length of canal.   This rectangular box has different dimensions depending on the dimensions of the majority of boats using the navigation.  Typically it is around  5.3m wide by 1.1m deep for narrow canals but there are variations to this, and wider and deeper for broad and commercial canals. Each navigation therefore  has a specified MOC. This has sometimes changed over the years in response to changed usage.
· Test for Trigger
Hydrographic surveys are undertaken at 8 yearly intervals by sonar or traditional dipping techniques Cross sections of the canal are then calculated at 50 m centres along the canal, relative to lowest pound weir (the Controlling Weir). These are then individually electronically tested against the MOC.
Fig 1. – MOC schematic


Section passing Trigger MOC



Section failing Trigger MOC
Sections that pass or fail the trigger are then shown individually and aggregated by km length for all canals in GIS. They are currently displayed as green (pass) or red (fail) although greater refinement in data processing will allow more of a traffic light system in the future. The pass/fail trigger display in GIS allows an initial assessment of the locations of the worst areas. Clearly any enlargement of MOC will simply indicate more lengths that fail the trigger. Any reduction in MOC will have the reverse effect with more lengths shown as passing MOC. 
Dependent on the use and historical management of river navigations annual (or more frequent) hydrographic surveys are sometimes needed to establish areas of dynamic siltation which may affect navigation.
· Prioritisation of Dredging Projects.

The next stage is to combine the pass/fail data with other data on the channel as shown in the table below. For each km length a ‘matrix score’ is calculated to allow ranking of lengths and to show that an auditable and rigorous approach has been adopted. Table 1 shows how this score is derived
Table 1. – Matrix Score

	Km Length
	Boat traffic/year
	Factor
	% of km length non compliant with MOC
	Factor
	Will dredging improve water management/ reservoir capacity for canal?
	Y/N

	Leisure Navigations
	<1000
	0.6
	<10%
	0.7
	Yes
	1.0

	
	>1000<2000
	0.7
	>10%<20%
	0.8
	No
	0.8

	
	>2000<3000
	0.8
	>20%<30%
	0.9
	
	

	
	>3000<4000
	0.9
	>30%<40%
	1.0
	
	

	
	>4000
	1.0
	>40%
	1.1
	
	

	River Navigations with freight traffic and deep drafted boats (ddbs)
	Freight Traffic and ddbs < 50ships/year
	0.8
	<10% at low summer level
	0.7
	Predominately non low summer level traffic
	0.8

	
	Freight Traffic and ddbs >50< 200 ships/year
	0.9
	>10%<20% at low summer level
	0.9
	All year traffic
	1.0

	
	Freight Traffic and ddbs>200<500 ships/year
	1.0
	>20%<30% at low summer level
	1.0
	
	

	
	Freight Traffic and dds >500<1000 ships/year
	1.1
	>30%<40% at low summer level
	1.1
	
	

	
	Freight Traffic and ddbs >1000 ships/year
	1.2
	
	
	
	

	
Example 1. Leisure
	>4000
	1.0
	>20%<30%
	0.9
	No
	0.8

	
	Multiply factors together and then by 1000 to establish score
	
	
	
	Score =

1.0*0.9*0.8*1000 =
	720

	Example 2. Freight Navigation and ddbs
	Freight Traffic and ddbs <10> 25 ships/year
	0.8
	>10%<20% at low summer level
	0.9
	Predominately non summer traffic 
	0.8



	
	Multiply factors together and then by 1000 to establish score
	
	
	
	Score = 0.8*0.9*0.8*1000
	576


4. DREDGING PLAN
The ranked lengths that are proposed for potential dredging are considered by the Major Works programme Board alongside other priority projects and the available budget for major works. Once agreed dredging projects are passed to the National Dredging Team to undertake further investigations, testing and an immediate pre-dredge survey to allow silt volume calculation.
· Calculation of Volume to be removed to provide stable compliant cross section.

BW has given an undertaking to users to dredge its navigations to the original constructed profile where possible (subject to physical and environmental constraints), where the profile is known or where it can be interpreted and agreed.
The following issues must be incorporated into any proposed dredging schemes.

1. An aquatic plant margin may need to be retained, ideally on both sides of the canal, in order to maintain biodiversity and prevent the erosion of banks on either side of the navigation.

2. Moorings and lock landings need to be dredged to a suitable depth at the edge to comply with MSS .
3. Removal of contaminated material to improve water quality and satisfy EQS and WFD.

4. Removal of offside trees and vegetation to improve the navigable width and sight-lines of the navigation.

· Assessment of level of contamination

The BW National Sediment Sampling Survey allows an initial assessment of likely contamination levels. However this survey was a one-off exercise in the 1990s. Permission to dredge needs to be sought and supported by modern testing to the latest trigger levels. The results will determine whether dredgings can be disposed of within the canal corridor (as backfill to bank protection), to adjacent agricultural land or off-site to suitable licensed tips. It will also indicate the most cost effective type of any pre-treatment required. The EA always require a full technical assessment before granting permission for disposal to land.

· Management of Dredging Works
The management of the disposal of dredgings is an increasingly complex issue with respect to complying with waste management regulations.   This area is continuously changing and competent persons must be involved to ensure that BW are not in breach of the legislation.   The main enforcement authority in this area is the Environment Agency.

The risk of prosecution and loss of corporate credibility due to mismanagement of disposal of dredged material is high and BW therefore retains expert knowledge in this field within the in-house NDT and the Environmental teams.
· National Dredging Contract
A national contract for dredging works is in place with Land and Water Group Ltd. This covers the majority of traditional BW dredging and some bank protection activities. Certain specialist contractors may also be utilised on occasions for specific projects involving say Water Injection methods.
5. SILTATION RATES
For artificial canals, the rate of siltation depends on many factors including:

· Rural or urban location – rural locations tend to have more unprotected banks.
· Traffic – well used canals particularly along short pounds tend to be self-cleansing as silt is mobilised by propeller action and then moved progressively albeit slowly ‘downstream’ via lock operations.
· Inflows – these can bring large amounts of siltation into a canal at defined locations, particularly during winter or storm periods.
· Local geology – there are significant differences in the rates and nature of siltation for canals passing through essentially clay geology, and those where the local geology is dominated by more granular materials or rock.
· Vegetation – fringes left at canal margins for environmental reasons can act as traps, encouraging silt to settle out preferentially within this less dynamic environment.
Work done by BW some years ago was designed to answer the question of ‘how quickly on average do canals silt up’. A number of locations were chosen and survey measurements taken at the same point over a number of years. Results were unfortunately inconclusive and there was a large variation in results as well as disturbance of some points due to boat impacts etc. All that could be gleaned from this exercise was that for the canals chosen (in the West Midlands) the rate of siltation was around 6mm per year. If this were typical, it would imply that around 150mm siltation would occur over a 25 year cycle.
Great care needs to be taken. 6mm per year is simply an average. BW knows from experience that a wide variation can occur ranging from scour to more rapid siltation due to the factors outlined above.
With the advent of modern survey techniques and computer processing of data, BW will aim to compare equivalent cross sections taken at successive 8 yearly intervals to calculate siltation rates more accurately for individual canals. This has not been possible in the past for many reasons including changes in survey technique, inability to replicate cross section positions using different contract/BW survey methods, difficulty of obtaining absolute level control using OSBM or GPS data, incompatibility of older hard copy cross sections with modern digital ones and so on.
In the long term such analysis will allow the development of a more informative corporate picture of dredging requirements including prediction of higher sedimentation lengths and development of proactive sediment management plans
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Head of Asset Management
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