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11 Maintenance of the waterways

Introduction

11.1. The maintenance of the waterway network and its associated structures and buildings is the prin-
cipal activity of BWB and accounts for the major part of its operational cost. BWB's Customer Charter says
that the canals and their associated buildings are regarded as an important part of the national heritage. In
addition to its waterways, BWB owns more than 2,000 listed structures ranging from aqueducts, bridges
and mileposts to buildings and ancient monuments, over 60 SSSIs and hundreds of Conservation Areas and
areas of special landscape character: certain stretches of canal are also listed, eg the Union Canal in
Scotland. It is stated in the Charter that BWB's purpose is to restore and manage its buildings and
landscapes so that everyone can enjoy canals and rivers, and that it is working with English Heritage to
make a complete record of every important heritage structure on its canals and rivers. Waterway
maintenance covers a wide range of activities from control of water systems and service to users to
reconstruction of elements of infrastructure. The organization of these activities is a key management task.

Waterway Standards

11.2. Waterway Standards are BWB's set of criteria by which lengths of waterways and specified sites
are maintained and operated. At the time of the 1987 MMC report they were in draft form but they are now
complete and in operational use. The basis for the preventative maintenance programme is the Waterway
Standards Manual in which criteria are laid down for both Navigational Standards and Environmental
Standards. These Standards have been developed both to set measurable levels of maintenance and upkeep
for the whole BWB network, and to set targets for maintaining or improving the condition of its waterway
track and associated assets against which the staff performance at regional and waterway levels can be
judged. In the Guidance Notes, BWB describes the Standards as: `a national set of criteria by which
waterways, lengths of waterways and specified sites should be maintained and operated. Safety of the
public, users and staff will be a prime consideration in setting appropriate standards. Application of these
Standards will enable resources to be better targeted, both regionally and nationally, and enable
performance comparisons to be made.' The notes go on to explain that after safety considerations, the
standards applied to a waterway should be `market-led'. This expression is defined as `the minimum
standard to satisfactorily support the current customer base and adjusted to accommodate further changes
in use and prospect of use'. BWB acknowledges that the standards are in some aspects discretionary in that
the particular standard at which a waterway length or site will be maintained is specified in the business
plan, which takes into account the current condition and the current or prospective business activity.

11.3. Navigation Standards apply to the whole BWB system and a minimum standard is set for navi-
gation on each waterway. There are three of these standards, designated 1, 2 and 3, but these do not
correspond to the Statutory Classifications of Commercial, Cruising and Remainder, nor with the more
recent waterway classifications of Multipurpose, Leisure and Not Fully Navigable used in the 1992/93
Annual Report and elsewhere. This could give rise to confusion. However, BWB advised us that Standard
2 would normally apply to 90 per cent of BWB's current cruiseways or leisure waterways having an
average of about 20 boat passages per day. Standard 1 related to busy, high-profile waterways with average
boat passages exceeding 50 a day, and Standard 3 applied to remainder waterways or little-used cruiseways
with only some five boat passages a day. In each Navigation Standard the width and depth profile for a
given waterway is set according to a formula incorporating a `design standard vessel' for that waterway and
the extent of the surrounding water space which in turn determines the freedom of manoeuvrability: these
relationships are shown on the BWB diagram given in Appendix 11.1. This implies carrying out dredging
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as necessary to maintain the stated depth and width of the waterways, and this aspect is dealt with later in
this chapter (see paragraphs 11.32 to 11.45). The maximum craft dimensions for each waterway are
published by BWB in the Boaters Guide to the Waterways (the Boaters Guide) and some typical examples
of these dimensions taken from the current issue are given in Appendix 11.2. The Navigation Standards
also cover Facilities (effluent disposal, overnight moorings, turning points), Landing Places, Mandatory
Provisions at locks, and Signs (structure identification, warnings, information, stoppages), and the
requirements under these headings are given for each of Standards 1, 2 or 3 in the Manual.

11.4. The Environmental Standards are qualitative and aesthetic and relate to the surroundings,
customer service facilities and informal user requirements. As with the Navigation Standards, they are set
for specific lengths of the waterways but they are also set for specific sites. Again, there are three standards,
A, B and C, which can vary throughout a waterway. Environmental Standard A is very high and is applied
at high-profile sites such as Gloucester Docks and the canals surrounding the Birmingham International
Conference Centre, whereas Standard C is a low standard applied to a rural canal with low use or an urban
canal with limited access and in run-down condition. The manual gives descriptions and photographs
indicating the requirements for each standard and covering a number of items under `Facilities', `Visitor
Moorings' and `Long Term Moorings'. Both Navigation and Environmental Standards are further divided
into `Infrastructure', which relates to the provision and standard of facilities, and `Operation and
Maintenance', which covers routine maintenance and service standards. An example page of Waterway
Standards as given in the manual is shown at Appendix 11.3.

11.5. Although not a Waterway Standard as such, water quality is important to BWB and a constant
check is maintained on biological and chemical levels throughout the network by its Environmental and
Scientific Services Unit (ESS). BWB's 1993 Corporate Plan shows that 89 per cent of its waterways are
currently achieving NRA Class 2 water quality and the percentage is estimated to rise to 94 per cent by
1996/97. However, although BWB can control pollution levels for licensed discharges directly into its
waterways by imposing standards and refusing or threatening to terminate a licence, it has no control over
discharges into catchment areas which drain into its waterways. In these cases, even when BWB knows the
source of the pollution, it has no powers to control it and relies on passing on the details of any problem to
the NRA for investigation and possible prosecution. Additionally, BWB `cannot unreasonably withhold
permission' for highway drainage discharges into its waterways and these often contain pollutants. BWB
has to rely on co-operation by others, notably the NRA, to achieve its planned improvements in water
quality. However, the NRA in its Water Resources Strategy published in August 1993 does not include
BWB in its list of `many other bodies and organizations which have a role to play in improving the water
environment'.

11.6. The 1993 Corporate Plan shows that BWB intends to make significant improvements to the
network in respect of both Navigation and Environmental Standards between 1992/93 and 1996/97. As a
percentage of the whole, Standard 1 navigations are planned to increase from 14 to 27 per cent with a
corresponding reduction of the Standard 3 percentage from 43 to 21 per cent. This represents a consider-
able workload in a relatively short time and we were told that BWB would have to `run very hard' if it was
to approach these targets. Similarly, there is a large increase in the Standard B environmental percentage
from 50 per cent in 1992/93 to 74 per cent in 1996/97. These forecasts are shown diagrammatically in
Appendix 11.4.

Waterway maintenance

11.7. There are three main categories of maintenance standards:

(a) Waterway Standards, which comprise the navigational and environmental standards already
described;

(b) Structural and Mechanical Engineering Maintenance Standards; and

(c) Building Standards.
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Structural and Mechanical Engineering Maintenance Standards set the basic minimum maintenance
standards necessary to prevent deterioration of assets to the point where major repairs or replacement will
become necessary, and to ensure that reasonable operational safety standards are maintained: specific
requirements for the various types of asset are detailed. Building Standards are described as `safety driven'
with a minimum level of `Basic' aimed at maintaining a building in a safe weatherproof condition and
`Good and Substantial' being the standard which is aimed at for all occupied operational buildings.

11.8. In planning the waterway maintenance programme a balance must be struck between repair and
replacement, and between the maintenance of existing facilities and the development of new ones. The
management of the 200-year-old canal system presents various risks and BWB inspection procedures have
two fundamental purposes: risk reduction, whereby the early identification of change may allow
emergency action to be taken to forestall or limit potentially serious failures, and work identification
together with monitoring. Engineering inspections are arranged on a hierarchical basis on three levels at
specified frequencies and covering all types of structures. Their purpose may be summarized as follows:

(a) Length Inspections, identifying change;

(b) Intermediate Inspections, identifying amount of change; and

(c) Principal Inspections, dealing with significance of change.

11.9. Length Inspections are carried out by experienced operatives, usually the foreman and
supplemented at times by lengthsmen. They are generally carried out monthly but can be more frequent if
conditions warrant. Intermediate Inspections by the waterway Engineering Supervisor are carried out
annually, and Principal Inspections, generally every five years, are made by the Regional Engineering
Manager together with the Chief Structural Engineer for public road bridges, and the Chief Civil Engineer
for dredging tips and tunnels. There are special arrangements for tunnels where a risk assessment must be
carried out annually, and also for reservoirs which are subject to assessment by independent government-
approved qualified civil engineers under the 1975 Reservoirs Act. The inspection procedures are shown in
detail in Appendix 11.5, and the reporting flow chart in Appendix 11.6: these demonstrate the
comprehensiveness and thoroughness of the BWB procedures. A description of the procedures, including
analysis of risks, for the recent repair of the retaining wall at the Maida Hill tunnel is given in Appendix
11.7.

11.10. The results of all these inspections are used to prioritize works on the basis of risk and benefit
analyses and are related to the waterway business plan and, if appropriate, to the Regional and Corporate
Plans. Costs are estimated and works programmes drawn up. The priority order of the four categories of
work used by BWB is Safety, Operation, Maintaining standards and Improving to a standard. A procedure
for prioritizing the workload and the planning and monitoring processes for the Waterway Manager and
foreman are shown in Appendix 11.8. The waterway business plans outline the work requirements for the
plan period with the next year given in detail. Consideration is given to the interaction of works with
business activities, the planning of canal stoppages and the timing and grouping of works. Large complex
engineering schemes require detailed investigation and may need various consents to be obtained, both
internal and external.

11.11. Implementation of routine or straightforward works is organized at the waterway level with
professional support provided by regional, central or external professionals as appropriate. Major works
requiring significant design and specification are organized by a regional team led by a Project Manager
appointed for the specific task, and central services will give the required support where the complexity or
resource demands exceed regional capacity. Supervision of works in progress and certification of
contractors' accounts is carried out by the project team although day-to-day site supervision may be
delegated to those best placed and qualified.

11.12. A detailed list of the maintenance works and the staff members formally responsible for them are
shown in matrix form in Appendix 11.9. The wide responsibilities of the Waterway Managers are clearly
apparent from the matrix which demonstrates the large degree of devolvement of authority to waterway
level introduced as a result of the reorganization in the late 1980s.
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11.13. Monitoring against the Waterway Standards commenced in year 1991/92 and from 1992/93 they
were being used for formal monitoring of performance for each waterway. Each Waterway Manager now
develops a specific Waterway Standards manual for his or her waterway containing local instructions and
photographs interpreting the criteria to suit local conditions, and this is reviewed by and agreed with the
Regional Manager. A meeting of Waterway Managers is arranged once a year at which the individual
standards are correlated to ensure comparable standards throughout the network.

The maintenance budget

11.14. The maintenance costs given in the Annual Reports for 1987/88 to 1991/92 are shown in Table
11.1.

TABLE 11.1   Maintenance figures from BWB annual reports
£'000

1987/88 1988/89 1989/90 1990/91 1991/92

Maintenance of buildings, plant, Not given Not given
  craft, etc separately separately 26,557 29,432 29,480
Major works       "         "   10,739 13,555 14,406

32,978 33,313 37,296 42,987 43,886
Dredging   3,626   3,889   2,731   3,085   2,112

36,604 37,202 40,027 46,072 45,998

   Source:  MMC from BWB data.
                                                                                                                                                                                                    

   Note:  This does not include a proportion of Technical Services costs on maintenance.

Unfortunately the practice of giving this breakdown of waterways operation and maintenance costs in the
Annual Report has been discontinued in the 1992/93 report and BWB advised us that comparable figures
could not be obtained without a major exercise involving all regions.

11.15. We note the rise of some £11 million in expenditure on general maintenance and major works
over the five years, a rise of 33 per cent which is in line with the increase in the RPI over the same period.
However, a reduction in dredging expenditure is seen clearly. The reasons for it are discussed later in this
chapter. We suggested that a rise in Technical Services expenditure could occur due to increased
administration and supervision costs incurred as a result of managing the contract spend which, as noted in
paragraph 6.2, has risen from 22 per cent in 1987/88 to 45 per cent in 1992/93, but BWB denied this.

11.16. The current estimate of direct waterway costs for 1992/93 as given in the 1993 Corporate Plan is
£51.9 million: this compares with a total operating cost for the same year of £80.4 million. A slight
increase is shown in direct waterway costs over the plan period of 1993/94 to 1996/97 reaching
£55.1 million by 1996/97. The breakdown of these figures in the 1993 Corporate Plan is shown in Table
11.2 together with indicative figures for 1997/98.



129

TABLE 11.2   Planned waterway maintenance costs
£ million

Corporate Plan Table K 1992/93 1993/94 1994/95 1995/96 1996/97 1997/98*

Preventative maintenance 5.6 6.5 7.5 8.3 9.0 10.8
Contract works: general maintenance
  and standards 3.9 6.5 5.9 5.0 4.5 4.6
Materials 2.9 3.1 3.2 3.2 3.3 3.3
Labour: operations and maintenance 21.6 20.7 20.7 21.0 21.4 22.0

Critical arrears 10.7 10.4 8.3 10.6 10.0   -

Other and depreciation 7.2 6.9 6.2 6.5 6.9 7.2

  Total direct waterway costs 51.9 54.1 51.8 54.6 55.1 47.9

   Source:  BWB.
                                                                                                                                                                                                                

   *Not in Plan-indicative only.
   Note:  Above table excludes spend on EPA, BD21/84 and Accommodation Bridges upgrades.

11.17. Table 11.3 gives a further breakdown of these figures, provided by BWB, for 1992/93 only
showing the amount of maintenance work contracted out which in this particular year included all works
under the heading of preventative maintenance.

TABLE 11.3   Waterway maintenance contracted out in 1992/93

£ million

In-house work Contracted out

Maintenance wages 11.7
Materials 2.9
Contract works 9.5
Arrears of maintenance 10.7
Other external maintenance costs       3.1

14.6 23.3

   Source:  MMC from BWB data.

                                                                                                                                                                                                                

11.18. BWB provided an assessment of direct waterway costs on a cost per unit length basis for the year
1992/93 as given in Appendix 11.10. These costs for the majority of the waterways or groups of waterways
quoted fall within the range £8,000 per km to £15,000 per km. BWB stated an overall average cost per km
for 1992/93 as £10,994. There are three waterways in which the cost per km in 1992/93 is very much
higher: £37,571 per km for the Crinan Canal in Scotland, £24,000 per km for the Aire & Calder and
£22,497 per km for the Gloucester & Sharpness. The reason for these higher costs is the relationship
between the length of the canal and the number of staff required to run that length. Thus the Crinan Canal
is only 15 km in length but it includes 13 locks and, by its nature, requires 24 staff in summer and 17 in
winter to operate it: by contrast the low-cost North Yorkshire Navigation is 119 km long but requires only
16 staff. An important factor is the number of lock-keepers and bridge operators required, for instance the
Aire & Calder has a high cost due to full manning of the locks which BWB considers essential for this
commercial waterway.

Critical arrears

11.19. Critical arrears of maintenance were first identified and quantified in the Fraenkel Report (see
paragraph 2.8) in which it was stated that there were many instances where the condition of works and
structures fell below that indicated by BWB's obligations and needed urgent attention in the interests of
public safety. This situation had developed as a result of many years of neglect, for the reasons given in the
1987 MMC report on BWB. The 1993 Corporate Plan noted that the current assessment of urgent arrears
works completed in November 1992 confirmed the level of expenditure identified in the 1992 Corporate
Plan required to reduce annually, and eventually eliminate, critical arrears of maintenance. It is estimated



130

that £10.7 million was spent on critical arrears of maintenance in 1992/93 and, as shown in Table 11.2,
expenditure is set to continue at or slightly below this level to the end of the plan period in 1996/97 when it
is envisaged that critical arrears will have been eliminated. BWB told us that after that year no further
specific provision for critical arrears should be necessary and that the preventative maintenance allocation
would be set at a level sufficient to prevent critical arrears recurring.

11.20. Now that remedial work is well under way, the separate identification of funds for the elimin-
ation of critical arrears from the rest of the maintenance works serves only to indicate the proportion of the
total spend used to reduce these arrears. All major works are assessed by means of a priority ranking
system which effectively decides the order in which they are performed and, by their nature, those which
are critical will obtain a high priority ranking. Critical arrears works are invariably contract works and
therefore a subset of the total contract works figure. While the Corporate Plan shows the proportion of
maintenance spend on preventative maintenance, contract works, materials and labour, it does not classify
maintenance expenditure under the basic headings of major works, routine works and provision for
emergency works so that these are not immediately available.

11.21. BWB told us that the costs of environmental and heritage conservation and improvement were
included in the overall maintenance costs of their track and associated structures. As noted in Chapter 4,
BWB does not separate out the marginal costs attributable to these aspects over and above the costs
incurred for public safety, navigation and other statutory obligations, arguing that as everything it does is
concerned with the care of the 200-year-old industrial heritage of the canals, its entire expenditure should
be classified as conservation of the heritage and the environment. We do not accept this and consider that it
is possible to determine these marginal costs in many cases. For example, in a lock refurbishment, the cost
of rebuilding to the original specification using stone blocks for the chamber walls and special hardwood
for the lock gates could be compared with the cost of rebuilding with a concrete chamber and steel gates.
The additional expenditure on environmental grounds of layering a towpath hedgerow could be compared
with the cost of a barbed wire and concrete post fence. As BWB does not have these incremental cost
figures available within its current accounting procedures and did not consider it cost-effective to derive
them, we are unable to comment on the scope for improving the cost-effectiveness of BWB's expenditure
specifically allocated to the conservation of the heritage and the environment. BWB said that where real
options did exist to use modern materials and methods it does consider them.

Workshops

11.22. The main element in BWB's workshop operations is major plant maintenance covering servic-
ing, overhauls and repairs. Since the 1987 MMC report, BWB has ceased to build vessels in its own work-
shops, and much non-specialized maintenance is now contracted out locally following the allocation of all
equipment to individual waterways. Equipment still dealt with in-house includes the maintenance of
dredgers, tugs, crane boats and specialist craft and specialist equipment related to waterway structures such
as mechanisms for locks and sluices. The workshops now contract out much routine servicing on
proprietary equipment such as compressors, pumps, tractors, and mechanized digging and handling
equipment, although immediate first aid for such equipment, eg filter changes, cleaning and bleeding
hydraulic systems and repairing hoses, is carried out both by BWB staff in the workshop or on site, and by
local boatyards or plant suppliers.

11.23. Six years ago the BWB workshops were a central overhead but they are now a regional
responsibility. Some rationalization has taken place and the current regional repair yards and workshops
are now located as follows:

North West Region - Northwich

North East Region - Stanley Ferry

- Newark
Midlands and South West Region - Bradley
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- Sharpness

Southern Region - Bulbourne

In addition to these there are a number of minor section workshops or yards where materials are stored and
a few basic tools and skills are available spread throughout the network under the control of the Waterway
Managers.

11.24. BWB told us that there is now competition between regions on quality of workmanship and
profitability but that this has meant that liaison between workshops is not as good as it was previously.
BWB workshops bid for work from the regions and waterways and have the advantage that they can
interpret specifications correctly as a result of their waterway experience. By contrast, specifications for
outside contractors who often lack such experience have to be far more detailed and may have to include
an element of education. The workshops can also undertake work for third parties and in 1992/93 the
Stanley Ferry yard invoiced £71,173 under this heading. The traditional wooden gates fitted to most of
BWB's locks are now only made at Stanley Ferry, Bradley and Bulbourne. Northwich has ceased to do so
following a recent demand/supply assessment. Locks and lock gates are discussed in more detail later in
this chapter (see paragraphs 11.46 to 11.52).

11.25. There is a general move within BWB to use land-based plant wherever practical whereas much
work was previously carried out with water-borne equipment. Land-based plant is both cost-effective in
itself and may also allow reductions in the BWB fleet with consequent cost savings. It is for the Waterway
Manager to decide whether a land-based or a water-based method is best for a particular task, taking into
account quality, time and cost. Most of the appropriate plant is already available within the BWB system
but if necessary extra equipment can be hired.

Bridges

11.26. At the time of the 1987 MMC report, responsibility for maintenance of bridges lay with BWB's
Bridge Engineering Group which operated autonomously within BWB with its own office and expenditure
separately identified. This has changed significantly as a result of the reorganization. The maintenance and
repair of BWB's bridges is now one of the responsibilities of the Chief Structural Engineer who is located
within the Technical Services function at Leeds. There is no longer a dedicated group for bridge works and
the effort required is now drawn from the pool of structural engineers at Technical Services and/or regional
engineers.

11.27. The main statutory requirement in respect of bridges is still section 117 of the 1968 Act which
requires BWB as owner of public road bridges to monitor and assess their load-bearing capacity and to
undertake remedial works where shown to be required. In addition BWB does take into account the
relevant DOT Technical Memoranda on bridges, which in its case are commended for action rather than
mandatory. The assessment of the carrying capacity of a bridge is carried out according to Government
requirements as laid down in DOT guidelines in BD21/84 (now revised and reissued as BD21/93). BWB
aims to combine the assessment with one of its Principal Inspections which are scheduled for all public
road bridges every five years or so.

11.28. In 1968 the condition of BWB's bridges was recognized by the DOT to be poor. A repair
programme was put into action, entirely funded at that time by the DOT, aimed at bringing BWB's stock of
public road bridges up to standard within ten years: this initiative was code-named `Operation
Bridgeguard'. Subsequently the DOT reduced its support to £1 million a year and the work was integrated
into BWB's overall maintenance programme. This slowed the rate at which the bridge stock was improved
and the work dragged on and was still not completed by 1992 when Operation Bridgeguard funding ended
and some 15 remaining bridges were strengthened using BWB funding as part of its normal maintenance.
When a public road bridge has been brought up to the required standard, BWB seeks to transfer ownership
and hence maintenance responsibility to the relevant highway authority. On the whole, highway authorities
have been reluctant, perhaps due to funding restraints, to accept the proposals although BWB has been able
to reduce its ownership of public road bridges from 1,140 to 968. Where a highway authority wishes BWB
to widen or strengthen a bridge, BWB does not usually object on the understanding that once work has
been completed the ownership will pass to the highway authority concerned.
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11.29. Accommodation bridges are dealt with in different ways but are basically a regional
responsibility. Some regions make use of Technical Services, others do the work themselves or hire in
outside consultants. These bridges, originally built to satisfy the local landowner or occupier, were intended
for horse-drawn traffic and cattle. However, due to their arch construction, they are usually capable of
accepting heavier loads, eg farm tractors. The accommodation bridges are also being assessed, although not
at the rate of the public road bridges, and eventually each bridge will be given a weight-carrying limit.

11.30. The EC requirement for all `strategic routes' in the EC to be able to accommodate 40-tonne
trucks, in a 1984 Directive, was derogated for the UK until 1 January 1999, but the assessment of public
road bridges for this duty in the UK to BD21/93 has now commenced. While there is, as yet, no definition
of the UK's strategic routes, BWB's forecast, which is based on the inclusion of all bridges on A class roads
plus some other important commercial routes, is that 72 of its 968 public road bridges on these routes may
not be strong enough. For those which are assessed as inadequate in their present condition to take such
loads, the highway authorities have a choice, either to carry out strengthening at their own expense or to
issue a weight restriction.

11.31. BWB advised that all 968 bridges will be assessed and it expected to share this cost 50:50 with
the individual highway authorities, although this was not mandatory. Work by consultant engineers had
already commenced in 1992/93 and will continue in 1993/94 at an estimated total assessment cost of
£800,000. Its current estimate of the cost of strengthening and transferring only the 72 bridges on the
`strategic routes' was £7.6 million made up as follows:

£m

Construction costs to meet BD21/93 4.9
Consultants' fees 1.2
Essential maintenance (before transfer to local authority) 0.5
Commutation of future maintenance (paid to local authority) 1.0

BWB further estimated that if all 968 bridges had to be strengthened and transferred the cost would be
£58 million.

Dredging

11.32. BWB has to carry out dredging operations on most of its commercial and cruising waterways, as
well as on certain remainder waterways where it is justified by the level of usage, or where it is necessary
for reasons of water supply to attached cruiseways or where it is necessary to permit boat access to sites for
maintenance purposes. Dredging policy is set out in general terms for the public in BWB's Customer
Charter as follows:

Where canals were originally built deeper than 5 feet (1.52 metres) we plan to dredge each one
so that it is at least 4 feet 6 inches deep (1.37 metres) in the middle. However, dredging is not
necessary every year because silt and mud build up only slowly. In between dredgings we make
sure all cruising waterways are at least 3 feet deep (0.91 metres) at all times. The local
Waterways Standards contain details of the depth and width of your waterways.

11.33. The BWB Waterway Standards manual has already been described above (see paragraphs 11.2
to 11.7). In order to maintain the Navigation Standard of a waterway, routine dredging and rubbish
clearance is carried out. The concept of Waterway Standards gives a precise indication of dredged depths
according to stated parameters. To meet these parameters, some locations may require dredging to such an
extent as to be classified as a major works operation: for example, 13,100 cubic yards is being dredged
from a 1.5 mile pound at Lowesmoor on the Worcester & Birmingham under a £200,000 contract.
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11.34. Clearly not all the dredging required at any one time can be carried out simultaneously and
dredging operations are prioritized by the individual regions to suit their local conditions. Midlands and
South West Region described its criteria for prioritizing dredging according to the effect of lack of depth
on the greatest number of boats. This was arrived at by:

(a) assessing the number of boat passages on a length of canal; and

(b) assessing the average depth per km on that length of canal and applying a weighting factor, ie the
shallower the canal the greater the percentage of boats will be affected. A graph of the weighting
factors is shown in Appendix 11.11.

The product of boat numbers and the weighting factor gives the priority rating and a list in priority order of
the lengths of the canals affecting the most boats has been drawn up.

11.35. In the March 1993 issue of BWB's half-yearly free publication for registered boaters, Waterways
News, BWB stated that `The costs of dealing with dredging mean we will prioritize the work on a regional
rather than waterway basis. In the last year all the canals in the country have been surveyed in order to
establish the magnitude of the problem. As a result in this year's Business Plans we have identified which
lengths of canal should be addressed first.' We noted that canalized rivers need more dredging than still
water canals due to the spoil brought down by the river, especially after periods of heavy rainfall.

11.36. Dredging is costly. BWB states that it will spend over £3 million on dredging in 1993 and a
breakdown by region of the estimated dredging costs for 1992/93 totalling £2.65 million is given in
Appendix 11.12. Midlands and South West Region which contains 563 miles of canals, just over one-
quarter of the whole BWB network, accounted for just under £1 million of this total. The region has
calculated that the total cost of bringing its part of the network up to the full Waterway Standards within
the next five years would be £6.2 million to attain the minimum standards in the Customer Charter and
would rise to £11.2 million if all priority areas in the region were dredged. We have been told that it will be
hard for BWB to reach its planned level of Navigation Standards by 1996, and these figures support this
view and suggest that the annual expenditure on dredging may be too low if its aim is to be met: we would
expect BWB's internal working party on dredging to be addressing this and to formulate and publish the
Board's planned programme.

11.37. The depth, width and frequency of dredging some waterways, or perceived lack thereof, gives
rise to complaints of failure to maintain them to the statutory navigational requirement and of grounding
problems. Details of these complaints are given in Appendix 5.3. To a certain extent this is inevitable in
that not all the required dredging (or removal of flotsam and sunken objects) can take place simultaneously
and consequently those wishing to use waterways awaiting attention may encounter problems. It is not
appreciated by some users that canals originally built for transportation of goods generally have a saucer-
shaped cross-section except at loading wharves or basins which prevents a close approach to the bank
elsewhere for mooring or other purposes. Such lengths often cannot be dredged to the standard cross-
section without penetrating the canal lining. Moreover, the statutory requirements as set out in the 1968 Act
and subsequently are imprecise and invite interpretative conflicts, particularly in attempting to relate out-
of-date levels of commercial canal usage to present day conditions.

11.38. Increasingly BWB has been contracting out dredging both at major and minor works levels. In
addition to that at Lowesmoor noted in paragraph 11.33, major works contracted out included:

(a) the removal of some 32,000 cubic yards of contaminated silt and debris from 3 miles of canal
around the Birmingham convention centre (Project Aquarius) at a cost of £800,000 comprised
£300,000 BWB funding and the remainder from the City of Birmingham

1
 funded by the Inner City

Partnership and the DoE; and

                                                                                                                                            
   

1
See Table 4.11.  This item was one of those amounts tabled as not passing through BWB accounts in 1992/93 when £113,000 was

contributed.  The figure given here of £500,000 is a total and does not relate specifically to 1992/93.
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(b) the removal of 14,300 cubic yards of silt from the Oxford Canal at Banbury at a cost of £249,000
funded entirely by BWB as part of its concerted drive to bring this canal up to standard.

Dredging operations by in-house staff cover both major and minor works with emphasis on spot dredging
and rubbish removal. There are some larger works such as £249,000 worth of dredging of the Lee
Navigation and River Lea, removing 10,400 cubic yards of silt, in partnership with the London Boroughs
of Tower Hamlets and Newham. An example of part contracting out is the operation on the Grand Union
Canal at Berkhampsted where in-house staff are carrying out dredging with contractors hauling the spoil to
a licensed tip at a cost of £63,000. Further contracting out of dredging, especially of major works, is
anticipated and it is possible that the most cost-effective solution would be to retain only emergency and
spot dredging capability in-house. BWB is contracting out more and more of its mainline dredging
requirements. As noted in the regional business plan, this enabled a regional approach to be taken to
dredging priorities and removed the `cradle-to-grave' responsibility for most dredging tip management.

11.39. The total quantities dredged from BWB waterways over the years 1987/88 to 1992/93 are
shown in Table 11.4.

TABLE 11.4   Dredging, 1987/88 to 1992/93
tonnes

Type of waterway Total

Commercial Cruising Remainder

1987/88 941,846 412,010 77,752 1,431,608
1988/89 602,672 368,478 59,362 1,030,512
1989/90 500,145 248,999 24,834 773,978
1990/91 342,560 177,270 135,990 655,820
1991/92 312,239 187,020 115,210 614,469
1992/93 402,740 174,920 44,300 621,960

   Source:  BWB.

                                                                                                                                                                                                    

It is apparent from these figures that dredging operations have stabilized over the last three years at just
over 600,000 tonnes removed from the network, of which between one-half and two-thirds has been from
commercial waterways. The table also shows that there has been a considerable drop in dredging compared
with the late 1980s when approximately twice as much was removed. BWB gave various reasons for this
including:

(a) a more structured approach to dredging based on actual usage;

(b) the difficulties of obtaining sufficient licences for disposal sites and tips; and

(c) climatological reasons-BWB told us that one of the reasons for reduced dredging in recent years
was the series of dry summers.

11.40. Examples of dredging programmes for a specific region are given in Appendix 11.13. This
shows details of the North East Region dredging estimates for year 1992/93 (323,662 tonnes, cost
£684,348), and dredging planned for 1993/94 (380,000 tonnes, cost £1,203,600). The achievement of the
planned dredge in 1993/94 and future years will depend not only on the operation itself but also on the
availability of disposal sites, and in the case of river dredging will reflect the greater or lesser extent of
washdown of spoil due to rainfall, as noted in paragraph 11.35.

11.41. Since the introduction of the Control of Pollution Act 1974, the Control and Disposal of Wastes
Act 1988 and especially the duties imposed by the EPA, the ability to dispose of the dredged spoil has
become a major constraint on the dredging programme. The `Duty of Care' requirement of the EPA,
effective from mid-1992, has made it a criminal offence to dispose of waste material without making
satisfactory arrangements for its ultimate disposal. The effect has been to reduce the number of available
tips, to make the licensing of tips by Local Waste Regulatory Authorities a lengthy and uncertain
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procedure, and to escalate the cost of tipping at the limited number of sites which are still available. BWB
has had to suspend using its own dredging tips unless and until they are licensed. Currently it has obtained
licences for some 35 tips and is in negotiation for more with a target of 130 to accommodate dredgings
disposal throughout the network. Wherever possible, advantage is taken of the exemption in the current
regulations for deposition to canal banks. However, there are still lengths of canal where BWB has no
waterside tipping facilities and this is a problem particularly in urban areas. Dredging is continuing where
the spoil is acceptable for backfilling of bank piling or for restoring towpaths, ie where spoil contamination
is low and BWB has the available sites.

11.42. The alternative to licensing sites adjacent to the waterway for dredging disposal is to remove the
material to a commercial landfill site. A report to the DoE on the problems of dredged waste by the
Construction Industry Research and Information Association (CIRIA),

1
 commissioned by BWB which is a

member, says that dependent on the geographical location of the dredging operation, the moisture content
of the material and the contamination levels, the disposal costs vary between £6 and £90 per cubic metre.
Haulage costs are additional to this and are typically £11 per km for short-haul distances (less than 15 km),
and £3 per km for distances greater than 30 km for fully-laden 15 cubic metre capacity trucks.

11.43. BWB has carried out a National Sediment Sampling Scheme in which samples of the silt have
been taken every 2 km over the whole BWB network. A classification system has been developed by
BWB, as shown in Appendix 11.14, and used to indicate the potential size of the disposal problem.
Dredged material is classified on a scale of 1 to 6 in this system. Although all dredgings are `controlled
waste' and hence require licensed sites for disposal, classes 1 to 3 are generally disposable provided
permission is granted by the relevant Local Waste Regulation Authority; class 4 is borderline; and classes 5
and 6 dredgings can only be disposed of at tips licensed for `special waste' which are now relatively scarce.
A table showing the percentages in each classification for the Midlands and nationally is given in Appendix
11.15. Costings are worked out and related to the prioritized dredging programme. The sediment analysis
of samples taken from the Midlands and South West Region indicate that no less than 89 per cent of the
dredgings will have to be treated as `special waste' and other regions have significant amounts of such
material in their urban and commercial canals. Permission to tip is often not easy to obtain, particularly if a
proposed site is in a `washland' (ie land where flooding may occur): in some cases existing BWB sites have
had to be closed. BWB pointed out to us that the NRA is a statutory consultee and, as such, its comments
are fully taken into account by the planning and licensing authorities.

11.44. BWB told us that it was one of the largest operators of disposal sites in the UK by virtue of its
need to deposit its dredgings, and it was likely to become the holder of the largest number of waste disposal
and waste management licences. We learned from BWB staff at both the regional and waterway level that
shortage of licensed dredging spoil tips had become a serious problem, especially since the requirements of
the EPA had started to bite. It said that as implementation of the EPA proceeded problems would increase.
In addition to the administrative requirements, the extra costs of dealing with mandatory fencing of sites
and prevention of leaching from them would be significant in both time and cost.

11.45. In answer to complaints of insufficient dredging (see paragraph 11.37), BWB has given the
shortage of licensed tip sites as a major reason for dredging arrears, and it stated in the CIRIA report (op
cit) that `compliance with the Collection and Disposal of Waste Regulations 1988, including the
requirement to obtain licences for disposal sites, has resulted in significant slippage in our dredging
programme'. A special team was set up at BWB's Central Mining Office, now part of Engineering
Technical Services,

2
 to seek sites and progress licence applications, and BWB's feeling was that it was

nearly through the worst period. As noted, the current situation is that BWB has 35 tip licences out of a
medium- to long-term need of 130. BWB told us that its immediate need was catered for and that
availability was `spread around the country sufficiently that no one part cannot get on with dredging
because there is not a nearby tip'. As it goes into longer-term planning using contract transport from dredge
site to disposal site, BWB will look to contractors to arrange for the tip licences.

                                                                                                                                            
   1Disposal of Dredgings under the Environmental Protection Act 1990, Commentary to the Department of the Environment,
Construction Industry Research and Information Association.

   2The Central Mining Office was responsible for tunnel and culvert databases and surveys, and certain topographical surveys.  The
functions of this office were incorporated into Engineering Technical Services, Leeds, following reorganization, together with other
previously separate entities, eg bridges, construction, reservoirs.
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Locks

11.46. Locks are an integral part of the BWB network because they permit changes of level within the
canals and some rivers, and entrance to and exit from rivers and seas. The 1,549 locks on BWB's network
vary from small, manually-operated, single-gate locks on narrow canals to large structures fitted with
hydraulically-operated pairs of gates: of these some one-third are listed structures. By far the greatest
number of locks, 288, are on the Grand Union Canal and only two other major waterways contain over
100, namely the Birmingham Canal Navigations (133) and the Leeds & Liverpool Canal (105). In addition
to facilitating the passage of boats through rising or descending terrain, locks are also used for water
control purposes by regulating flow through sluices or gates. Water control is given a high priority by
BWB. It is an important duty of its track staff and each region is responsible for the reservoirs and feeders
as well as the water levels in the canals.

11.47. Each passage of a vessel or vessels in a locking operation results in the movement of water
downstream by an amount equal to the difference in lock volume between high and low levels. In some
cases this drawing down of water has resulted in restriction or temporary closure of passage to vessels due
to loss of water (or shortage of water) especially at the canal summit. For example, the Kennet & Avon
Canal which contains 104 locks has had a water shortage problem from its inception and has never been
commercially viable. This resulted in severe curtailment of movement over the summit, especially as a
result of dry spells which restricted and continues to restrict potential traffic. There is now a proposal to
alleviate this by installing pumps to feed the top pounds at a cost of £1.8 million which the Kennet & Avon
Trust hopes to raise by public subscription: BWB has temporarily seconded a Waterway Manager to help
launch the appeal and get the fund raising started for this project.

11.48. As the locks were built at the same time as the rest of the 200-year-old system they are often
considered to be industrial heritage items worthy of conservation and consequently of listed structure
status. In such cases, the original designs for lock gates and operating equipment and, as far as possible, the
original materials have to be used for repairs and replacements: in some cases steel gates fitted 20 or 30
years ago are now being replaced with wooden gates to original design for heritage preservation reasons. In
addition to the replacement of failed stonework, lock gates, sluices and other operational equipment, it is
now policy to fit safety ladders inside lock chambers and to lay safety paving in the area of mooring
bollards. The opportunity may also be taken to carry out work on the adjacent banks to improve the
environmental standard of the site. The cost of lock refurbishment varies according to the size and
complexity of the lock and the difficulty of working conditions, for instance it may be under a bridge, or
geological conditions may be unfavourable.

11.49. The locks and associated equipment are a major maintenance item and a number are refurbished
in most regions every year. These are chosen by allocating priorities using a numerical rating system. This
assesses the fabric for probability of failure and the outcome of not performing the refurbishment currently
and in future years. A complete lock refurbishment involving work on the chamber walls, sills, associated
water channels, gate repair or replacement and necessitating draining the waterway at the site constitutes a
`major work' or project. With the exception of the manufacture and fitting of lock gates, this work is now
predominantly put out to contract and BWB no longer has sufficient skilled in-house staff to carry out most
of its lock refurbishment projects. As noted in Chapter 10, market testing as such cannot be carried out for
such contracts and therefore the awards are made solely on the basis of comparative assessment of the
tenders submitted. BWB told us that lists of potential contractors are maintained both at regional level and
at engineering headquarters: considerable weight is given to previous satisfactory waterway structure
performance in selecting contractors for inclusion or retention on these lists, although standard contractor
vetting is also carried out.
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Lock gates

11.50. For the most part, BWB has to fit the traditional wooden lock gates which it manufactures at its
own workshops. It told us that there were now no manufacturers in Great Britain capable of constructing
these wooden lock gates in the required hardwoods (opepe or ekki, now reluctantly accepted by
conservationists as acceptable replacements for oak) to the required accuracy and finish. Furthermore, there
was an interaction between the manufacture and fitting of lock gates that made it desirable that the same
team should be involved. The fitting of lock gates was a skill possessed only by waterways employees and
would not normally be considered as suitable for contracting out. Within the last year a trial contracting-out
exercise on the manufacture of a pair of lock gates was carried out, but BWB reported that while the price
was competitive with in-house manufacture, the quality was poor and the company required full working
drawings at extra cost to BWB. The performance of this contractor was so unacceptable that the contract
had to be abandoned and BWB Stanley Ferry workshop was required to construct the replacement gates
properly and to fit them. For the few BWB locks where steel gates are fitted, the manufacture, but not the
fitting, has on occasion been contracted out. We note that the NRA, which has many of its locks fitted with
steel gates, manufactures most if not all of its requirements in its own workshops.

11.51. In 1990/91 BWB renewed 39 single and 63 pairs of lock gates. The average cost of those lock
gates was £18,300 with a range of nominal cost per gate from £12,200 to £54,600 depending on gate size
and type. The lock gate replacement programme showing those replaced in 1987/88 to 1990/91 and the
programme of regional requirements for 1992/93 to 1996/97 is given in Appendix 11.16. BWB is currently
reviewing its lock gate manufacturing capacity seeking efficiency gains.

11.52. On the basis of an average replacement rate of 90 gates a year, the value of BWB's total annual
requirement for lock gates based on the average cost given above would amount to £1.65 million. Bearing
in mind the unique equipment needed to handle large baulks of wood and the highly skilled and specialist
nature of the work, it is unlikely that lock gate manufacture for BWB could ever be a viable business in its
own right. Such general woodworking companies as still exist now rely largely on machine-based output
and are unlikely to have the craft skills available to be able to tender for gate manufacture as part of their
overall business. BWB told us that composite gates (steel with wooden cladding both for aesthetic
improvement and as replaceable fenders) would be considered where structures are not listed, since these
would be cheaper than the traditional all-wood gates and, with replacement of the cladding, would last
longer.

Refurbishment of Anchor Lock, Gargrave

11.53. The refurbishment of Anchor lock on the Leeds & Liverpool Canal at Gargrave during the
winter of 1992/93 was chosen as a case study and is presented in detail in Appendix 11.17. Figure 11.1
shows the site towards the end of the work when the main rebuilding of lock chamber and renewal of lock
gates had been carried out, the canal reopened and final environmental works in completion. This study
demonstrates the use of the rating system and the sensitivity analysis of postponement options and is an
example of a major work which was contracted out. The study shows that the refurbishment of Anchor
Lock was carefully planned and managed with an acceptable result within budget and on time, and that the
necessary checks and balances for project control were in place. The contracting out of the major works
involved appeared satisfactory with the possible exception of the fitting of the lock gates. BWB has told us
on several occasions that lock gate fitting is a highly-skilled specialist job normally performed by in-house
staff familiar with the problems of lock gates, and this example serves to confirm that this particular task is
not suitable for contracting out.

Conclusions and recommendations

Efficiency and effectiveness of maintenance programme

11.54. We conclude that the efficiency and effectiveness of the Board's programme has improved very
significantly since the 1987 MMC report. The introduction of the Waterway Standards for navigation and
environment and the powers vested in the Waterway Managers and Regional Managers have resulted in a
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more immediately relevant and thorough approach to long-term maintenance, particularly in respect of the
waterways and their integral structures (locks, bridges, etc).

Classification of maintenance

11.55. We note that the programme for elimination of critical arrears of maintenance and its specific
budget ends in 1996/97. We conclude that after 1996/97 the normal programme of contract works should
prevent the build-up of critical arrears.

11.56. We recommend that once the critical arrears programme has been completed in 1996/97 the
maintenance budget should accommodate all works required to maintain the system without incurring
further critical arrears. Maintenance should be categorized as:

(a) major or project works;

(b) routine or non-project works; and

(c) emergency works provision.

Dredging

11.57. The efficiency and effectiveness of BWB's dredging programme has been criticized by a number
of users, but it is difficult to assess the justification for these complaints on the basis of available
information, some of which is conflicting. We conclude that, whilst some lengths and spot locations need
urgent attention from time to time, we consider that BWB is broadly meeting its obligations to provide
adequate navigation channels to satisfy present day traffic in an efficient manner. BWB's prioritizing
approach is logical and sensible but much remains to be done and significant budget allocations will need
to be made in the near future. The level of complaints suggests that BWB is not making sufficient effort to
publicize and explain its dredging programmes and achievements.

11.58. We recommend:

(a) that BWB should, by 1 October 1994:

(i) publish a national dredging plan, showing activities and costs;

(ii) discuss the national plan with user representatives and associations nationally or regionally;
and

(iii) discuss each waterway profile with users both nationally and locally; and

(b) in addition to discussion at local staff level, the Chairman and/or a senior executive from
headquarters nominated as responsible for dredging matters should attend local presentations for
each waterway at least once every three years.

11.59. A significant number of navigation problems are due to objects jettisoned or falling into the
waterway, especially into city canal bridge holes and locks: remainder canals in cities whether navigable or
not also receive much detritus. All these are perceived by users as dredging problems. BWB has an
ongoing requirement for an emergency and minor spot dredging capability but the justification for routine
in-house dredging is weak. At least one of BWB's regions contracts out its planned dredging operations.
We conclude that BWB should consider contracting out all planned dredging operations with a view to
accelerating the clearing of channels and improving cost-effectiveness.

11.60. We recommend that BWB should retain a sufficient dredging capacity to enable a fast response
to emergencies such as a blocked waterway, but should contract out all planned dredging operations in all
regions with effect from 1 October 1994, unless they are shown to be less cost-effective than in-house
operation.
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11.61. We conclude that there is a potential shortage of dredging tips and that this may restrict BWB's
dredging activities to the detriment of canal users.

11.62. We recommend that BWB should approach the DoE for help in dealing with the various auth-
orities in order to speed up the licensing process of its own tips and those of contractors it proposes to
employ.

Lock gates

11.63. We conclude that while lock gate manufacture, taken in isolation, is not strictly part of the core
business of running the waterways, a dependable supply of gates to the high standards required for reliable
operation is essential. It is our understanding that there are now no actual or potential manufacturers of
wooden lock gates in Great Britain other than BWB. We therefore consider that there is now no scope for
contracting out the manufacture of traditional wooden lock gates (by far the majority in the BWB network)
but that BWB and the NRA should consider collaboration on the manufacture of steel lock gates.

11.64. We recommend that BWB should approach the NRA with a view to collaboration on their
requirements for steel lock gates.


