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1. BRIDGES 

INTRODUCTION 

This section ŘŜǘŀƛƭǎ ǘƘŜ ¢ǊǳǎǘΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ƛƴ ǊŜƭŀǘƛƻƴ to new bridges, bridge widening, major bridge 
refurbishment, temporary bridges and conveyors. Proposals for constructing new bridges or altering 
existing bridges across Waterways are conducted in distinct phases:  

Å feasibility and design  

Å construction  

Å maintenance 

Å decommissioning/demolition  

Feasibility and design are essentially iterations of the same process.  Within this document these steps are 
not listed separately.  It is imperative that all pertinent aspects relating to the interests of the Trust are 
identified at an early stage. There are aspects of construction and future maintenance, which need to be 
considered at the feasibility and design stages.  

The Trust requires the submission of an Approval In Principle (AIP) document for all public road bridges  in 
order to minimise the risk of abortive works and ensure the design criteria and standards are formally 
recorded. Non-public  road bridge  can submit either an AIP or a pre -design statement.  

For new bridges  or amendments  to existing bridges we will require a copy of the appropriate design check 
certificate.  

FEASIBILITY AND DESIGN 

The bridge site should be selected by considering the needs of the proposed scheme and also the effect 
of the bridge on the canal corridor.  The latter criterion will include consideration of the following:  

Å navigational needs: locations adjacent to existing locks, bridges, bends etc. should be avoided where 

possible  

Å environmental and landscape impact on the canal corridor  

Å the needs of towing -path users (including those with disabilities); vehicles may be used for towing -path 

maintenance or access  

Å the protection and/or relocation of services in the towing path  

Å deterrence of vandalism  and other anti -social behaviour  

The use of Design and Build contractors needs careful consideration. Unless the critical parameters are 
defined before a contractor is appointed, an unsatisfactory result and/or escalating costs to the Promoter 
might result. The Promoter remains responsibl e for the proposals.  

Navigational clearances need to be established.  These will vary from navigation to navigation and from site 
to site owing to considerations of craft dimensions, one or two way boat working, horizontal alignment and 
visibility, proximity to other structure s, dredging and other maintenance activities.  In each case the  

The Works Engineer will agree the following:  

Å headroom over navigation  

Å headroom over towing -path (minimum usually accepted 2.7m) 

Å navigation width  

Å towing -path width  

Å navigation depth  

Å forward visibility  

Headroom will normally be defined relative to maximum navigable flood level on river navigations or 
overflow weir level on a canal.  On river navigations the clearance must be maintained over the full width of 
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the navigation channel. Minimised headroom leads to difficulty in maintaining the waterway and 
constructing and maintaining the bridge.  These problems include:  

Å temporary works clearances during construction  

Å temporary works clearances during maintenance  

Å access for dredging plant  

If sufficient headroom for these purposes cannot be achieved, a low maintenance structure is needed. 
Dredging can sometimes be simplified by separating carriageways ( i.e., introducing a light well in -between 
sections of the bridge, or by providing alternative means of dredging other than the use of waterborne 
plant. See Part 1, section 7 for guidance on contamination.   

In order to maximise the time before dredging becomes required it may be necessary to dredge before 
construction,  at the promoters expense. Where dredging occurs, ensure that the dredged material that 
requires disposal is done so in an environmentally friendly and sustainable manner and in compliance with 
current legislation for contaminated material.  

Headroom clearances relating to arched bridges need careful consideration.  A profile, which will achieve 
the desired visual and clearance objectives, is needed.  It is usual to use arches, with raised and set back 
spring ing points to achieve the optimum result.  

Super elevated roads requiring bridges with less than generous headroom should be avoided, because of 
safety considerations.  Waterway users can be misled regarding the clearance and be unprepared for the 
headroom reduction.  

The Works Engineer may require physical or mathematical modelling of the navigation to ensure that safe 
passage of craft can be maintained at all times.  

If the Works Engineer permits any narrowing of the canal, such narrowing will normally take place 
symmetrically about the centre line of the navigation.  The alignment of the canal banks is of particular 
interest to the Trust.  The drawings must illustrate  a sufficient length of the canal to enable the realignment 
works to be viewed in context. Any re -alignment must be designed to 120 year design life.  

Consideration must be given to aspects of the forward visibility for waterway users.  It may, for instance, be 
necessary to increase the span of a bridge when a new structure is constructed in the vicinity of a bend on 
the Waterway.  

If it is essential to build bridges in close proximity to locks it may be desirable to increase the vertical 
clearance or install open parapet rails in order that vessels approaching the lock from below can determine 
in advance if the lock is in use.  The lock landing must comply with the Trusts current navigation standards , 
and be maintained at all times or a suitable alternative agreed with the works engineer.  

Bridges across river navigations should generally clear the navigation in a single span.  Where it is necessary 
to have piers within the river, special attention will be needed to ensure that such piers have a minimal 
effect on the navigation and are adequ ately fendered, signed and lit.  Aspects to be considered include:  

Å clearances 

Å proximity to adjacent structures  

Å speed of flow in flood conditions , scour protection , debris accumulation & clearance  

Å fendering  

Å signing the correct navigational channel  

Å any lighting within Harbour Areas or Tidal Waters should be compliant with IALA (International 

Association of Lighthouse Authorities) regulations  

Construction methods and the effect on navigation must be considered at the design stage. The towpath 
should generally pass under the same span as the navigation.  
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The towpath under the bridge should be surfaced in material consistent with the character of the 
Waterway.  Surfacing (including gradients, cross fall or width) should not hinder the use of the path by 
people with disabilities and should offer access compa tible with or superior to surrounding towpath.   

Weep holes should be laid to a back fall with drainage at the rear of the abutment. They must not be 
designed to drain onto the towpath or into the waterway without a utilities agreement and suitable outfall 
design. 

In urban areas, where pigeon nuisance is a problem, the matter should be addressed through appropriate 
detailing.   

Towpath accesses from highways must be retained and should be improved or provided where appropriate. 
These should be enhanced for people with disabilities, where possible and appropriate.  

There should be no 'dead areas' prone to vandalism in towing -paths under bridges, and where possible 
ŀŎŎŜǎǎ ǘƻ ǿŀǘŜǊΩǎ ŜŘƎŜ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŦŜƴŎŜŘ ƻŦŦΦ  

It is preferable that there be no pedestrian access to offside abutments of canal bridges in order to prevent 
graffiti.  

Bridges over 15 m in width will be treated as tunnels as far as safety precautions are concerned. Please 
consult with the works engineer.  

It will generally be necessary to provide bank protection, durable for the life of the bridge, under the new 
bridge owing to considerations of:  

Å increased navigation depth  

Å difficulty in installing such protection later in limited headroom circumstance  

Å protection of the structure from scour  

Å fendering  

Å support to the towing path  

Å presence of buried services  

Å the new bank protection must interface with the existing with a detail designed to minimise the 

possibility of erosion and leakage at this point  

Piles should be capped to match the local vernacular. Mitigation measures will be needed where bank 
protection affects wildlife habitats.  

Bridge abutments and spans have been found to be ideal bat roosts, especially where there are small 
crevices leading to voids within the structure. It is an offence, intentionally or recklessly, to damage or 
destroy any structure used by bats, or to distur b them whilst occupying the structure.  Professional surveys 
of existing structures are recommended at an early stage of any widening or refurbishment scheme to 
avoid delays. Where possible the provision of bat habitat within or near to bridges should be i ncluded in 
bridge design.  

The noise impact upon the canal environment resulting from the new bridge crossing must be considered.  
If noise levels are too great mitigation measures must be introduced. It may be necessary to install noise 
control measures.  

The impact of the bridge on the canal environment will require detailed consultation.  Not only are bridge 
aesthetics of great importance but also the setting of the bridge on the local and wider landscape must be 
considered.  Offsite planting should be considered;  however, planting should avoid the use of plants / trees 
with intrusive root systems.  

When considering the aesthetics of the bridge there are two main options.  The bridge should either be a 
striking dramatic modern structure or it should reflect the scale, style material, proportions and heritage of 
the navigation as a whole.  In either case the Trust requires a high quality, well designed and detailed 
proposal. 
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The waterway corridor is a linear one. Bridges are seen by waterway users as part of a sequence of 
structures, most of which are contemporary with the construction of the waterway.  Users view bridges at 
leisure whether travelling on foot, at walking pace from a boat, fishing at close quarters or from a distance.  

Aspects which must be considered with regard to bridge aesthetics include:  

Å expression of function e.g., a beam bridge should not have false arch facades  

Å scale - proportions and mass  

Å order - avoid chaos 

Å materials and facings.  There is a presumption towards an appropriate brick or stone.  The facing 

material and bond pattern, which will reflect local themes, must be selected in agreement with the Trust 

before a contractor is appointed.  Where appropriate,  the incorporation of recycled materials should be 

considered by the Promoter.  The sourcing of local materials is also important in achieving a sustainable 

project  

Å colour  

Å architectural features such as string courses, pilasters, pilaster caps and patterned brickwork; it is 

important that the bridge expresses its structural form and that such architectural features are inherent 

ƛƴ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ƴƻǘ ΨŀŘŘ-ƻƴ ŜȄǘǊŀǎΩ 

Å parapet type:  open parapets allow road users a view of the canal and have the advantage of a weight 

saving over masonry parapets.  On small scale canal bridges solid parapets are usually appropriate.  In 

some cases, it may be appropriate to "box in" an open parapet above the deck with masonry parapets 

above the wing walls ς ǘƘŜ ΨƳŀǎƻƴǊȅ ōƻƻƪ-ŜƴŘΩΥ ƛƴ ŀǊŜŀǎ ƻŦ ƘƛƎƘ ǾŀƴŘŀƭƛǎƳ ǎǇŜŎƛŀƭ ƳŜŀǎǳǊŜǎ ǿƛƭƭ ōŜ 

needed to protect waterway visitors from abuse  

Å wingwall direction and skew angle:  the wingwall direction should generally be parallel to the transport 

mode being carried across the canal; wingwalls to skewed bridges must not be parallel with the canal; 

traditionally wingwalls are curved in plan and ba ttered; consideration should be given to curved wing 

walls particularly on pastiche structures  

Å the effect of road alignment and super -elevation 

Å embankment landscaping, which should be integral with the design of the bridge; native plants 

appropriate to the area and location should be used; if possible, the planting should be carried out in 

advance of the works and should extend beyond the site to provide screening, avoidance of intrusive 

root systems is required  

Å street / towpath lighting  

Å bridge name/number and date plates ς the Trust require the bridge to be numbered on both sides and 

the works engineer will provide details of the style and actual number  

Å parapet/approach safety fence interface  

Å access ramps, steps, barriers, gates, stiles etc.  

Computer generated images of proposed bridges gives an excellent view of the impact of new structures 
on the landscape and should be provided where necessary or on request.  

Further reading on bridge aesthetics is available as follows:  

Highways Agency  Ψ¢ƘŜ !ǇǇŜŀǊŀƴŎŜ ƻŦ .ǊƛŘƎŜǎ ŀƴŘ ƻǘƘŜǊ IƛƎƘǿŀȅ {ǘǊǳŎǘǳǊŜǎΩ Ia{h όмффсύ 

Graham Tilly  Ψ/ƻƴǎŜǊǾŀǘƛƻƴ ƻŦ .ǊƛŘƎŜǎΩ όDƛŦŦƻǊŘ κ IƛƎƘǿŀȅǎ !ƎŜƴŎȅύ {Ǉƻƴ όнллнύ 

Fritz Leonhardt    Ψ.ǊǸŎƪŜƴ .ǊƛŘƎŜǎ - !ŜǎǘƘŜǘƛŎǎ ŀƴŘ 5ŜǎƛƎƴΩ !ǊŎƘƛǘŜŎǘǳǊŀƭ tǊŜǎǎ όмфунύ 

Conference papers    Ψ¢ƘŜ !ǊŎƘƛǘŜŎǘǳǊŜ ƻŦ .ǊƛŘƎŜ 5ŜǎƛƎƴΩ όмффпύ   

Conference papers    Ψ¢ƘŜ !ŜǎǘƘŜǘƛŎ wŜŦǳǊōƛǎƘƳŜƴǘ ƻŦ .ǊƛŘƎŜǎΩ όмффрύ 
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Conference papers    ΨDƻƻŘ [ƻƻƪƛƴƎ .ǊƛŘƎŜǎΩ όмффоύ 

CONSTRUCTION 

The design of the structure should take into account the bridge construction method.  

Continuity of navigation and towing -path usage is presumed. It may be possible, in some circumstances, 
where it is necessary in the interests of safety or otherwise, to carry out a local towing -path diversion.  
Such a diversion should be safe, commodious, maintained and signed.  Pedestrians should be allowed to use 
the towing -path as soon as it becomes possible for them so to do.  

Bed profiling should be carried out before and after the works in order to confirm that construction debris 
is removed. 

It is usually possible to place bridge beams without interfering with traffic, by performing the lifts in the 
intervals between passing boats.  In such circumstances a method statement will need to be agreed with 
the Works Engineer.  Lookouts must be provi ded.  The presumption is that canal traffic should not be 
delayed.  Construction taking place adjacent to and above the navigation must be carried out with the 
clearances specified at the design stage.  Fendering, lighting, screening and signing will be ne cessary where 
appropriate.  

Experience indicates that piling lines, which are acceptable on a drawing, are not satisfactory on site, 
without minor amendment.  It is imperative therefore that all piling lines are agreed with the Works Engineer 
before piles are driven.  

Throughout the construction phase all possible measures should be taken to reduce environmental impacts 
on the waterway and surroundings ( see Part 1, section 7). 

MAINTENANCE 

The bridge should be designed to minimise the need for future maintenance to those parts of the bridge, 
which affect navigation and to address how essential maintenance is to be carried out without affecting the 
interests of the Trust.   

Where permanent access gantries are provided, a full operational agreement with the Trust is needed, even 
where there are generous navigation clearances.  A safe system of work must be agreed, incorporating, 
where necessary, lookouts, catch nets etc.  The Trust must be advised when access gantries are to be used  

Method statements, programmes and temporary works drawings must be agreed before carrying out any 
significant aspects of bridge maintenance.  

Hard and soft landscaping must be maintained in accordance with a predefined plan.  
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2. SERVICE CROSSINGS 

INTRODUCTION 

This section refers to all services ( e.g., ǇƛǇŜǎΣ ŎŀōƭŜǎ ŜǘŎΦύ ƛƴǎǘŀƭƭŜŘ ƻƴ ǘƘŜ ¢ǊǳǎǘΩǎ ƭŀƴŘ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ǘƻ ƻǊ 
crossing the waterway, either overhead or beneath. See section 4 of this document for services beneath 
the tow path.  

This section primarily relates to canals, where considerations of integrity and water tightness are 
paramount, however it is relevant to river navigations.  

Proposals for the installation, enlargement or maintenance of underground services should be considered in 
the following distinct phases:  

Å feasibility/design  

Å construction  

Å maintenance 

It is imperative that all relevant issues relating to the interests of the Trust are identified at an early stage. 
Also, there are aspects of construction and future maintenance which need to be considered at the 
feasibility and design stages.  

Note: Overhead crossings are not permissible on environmental grounds.  Whenever the opportunity 
arises to remove an existing service crossing, for instance when it is in need of renewal, the service will be 
diverted under the waterway.  

Crossings will normally be perpendicular to the waterway.  

Trenchless techniques will be presumed.  Only if trenchless schemes cannot be carried out can other 
methods be considered. It is very unlikely that open cut techniques will be permitted.  Other methods need 
to be justified and discussed in detail with the Works Engineer. The use of any other met hod must not 
cause damage to or rely on the strength of canal beds or walls. Some methods of coffer dam can cause 
damage to the bed of the canal ( e.g., sheet piles) it is highly unlikely that the Works Engineer would deem 
these methods as suitable for purpose.  

In some circumstances it may be possible to carry services in the surfacing over bridges, be they owned by 
the Trust or others. It may also be possible to install ducts between beams. The option of external 
attachment should not be considered. The Trust wo uld raise strong objections on environmental, aesthetic 
and bridge maintenance grounds. There is usually minimal cover over bridges. Services must be laid on sand 
to distribute loads. Services are likely to be disrupted by bridge maintenance.  

Where services are to be abandoned, they should be removed to the satisfaction of the works engineer. 
This is particularly important for services under the canal which may need to be remediated.  

FEASIBILITY ς ALL TECHNIQUES 

In principle, services should be installed with minimum of disruption to the Waterway, either during 
construction or during subsequent maintenance and use. In addition, normal operational activities such as 
bank protection and dredging should not be hinder ed by the presence of such installations.  

Trenchless construction includes such construction methods as tunnelling, micro -tunnelling (MTM), 
horizontal directional drilling (HDD) also known as directional boring, pipe ramming (PR), pipe jacking (PJ), 
moling, horizontal auger boring (HAB) and other methods for the installation of pipelines or cables below the 
ground with minimal excavation. Large diameter tunnels such as those constructed by a tunnel boring 
machine (TBM) may be considered but blasting techniques are unlikely to be considered.  

The service crossing site should be selected by considering actual ground conditions, existing 
infrastructure and the needs of the underground service.  
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A site investigation will be required, involving a minimum of two boreholes with appropriate lab testing 
to verify the strata (one on each side of the canal) to a depth agreed in consultation with the Works 
Engineer, but should be a minimum of 3 m below th e anticipated invert depth of the crossing.  A drawing 
showing depth profile across the full width of the canal or river will be required. The drawing should show 
the depth of water, the depth of silt and the level and material of the hard bed of the canal borehole 
information on each side of the waterway. The information should be related not only to Ordnance Datum 
but also to canal weir level, or in the case of a river low summer level. In mining subsidence areas, the canal 
can be over 10 m deep, sometimes part filled with loose unconsolidated settlement.  

The Works Engineer will require impact assessments and strain calculations to be submitted to prove that 
negligible short - and long-term ground settlement will occur due to the installation. The impact assessment 
must consider all infrastructure within the  installations zone of influence ( i.e., canal walls/supporting 
structures, weirs, culverts, locks etc.) This is very relevant to drilling techniques where ducts are not 
inserted during the drilling process but are inserted once the ground has been reamed o ut. The importance 
of a thorough geotechnical investigation cannot be over -emphasised. 

Because of their industrial heritage, land in the corridor of some waterways, including bed silts, may be 
contaminated. A contamination assessment is necessary before any works are carried out which involve the 
excavation or disturbance of potentially cont aminated materials, see Part 1, section 7. Consultation with the 
Environment Agency is recommended.  

It should not be assumed that there is any impermeable lining in the canal. In medium / high risk locations, 
to be determined by the Works Engineer, the canal may need to be drained prior to any works. A condition 
survey should be completed before works st art, after completion of the works and after an agreed 
maintenance period.  

After receiving copies of the logs of the boreholes, bed survey and such other information as he or she 
may require the Works Engineer shall inform the Promoter whether the proposed method of construction 
can be considered and, if so, if the proposed depth  is acceptable. The depth given at this stage may be 
modified by the Works Engineer depending on the soil strata revealed in the thrust and reception pits, in 
trenchless systems or during piling for open excavations. If the method is not permitted or if th e Promoter 
considers the depth too great, he should submit an alternative method of construction for the Works 
9ƴƎƛƴŜŜǊΩǎ ŎƻƴǎƛŘŜǊŀǘƛƻƴΦ 

DESIGN ς TRENCHLESS TECHNIQUES 

Trenchless techniques are accomplished without excavation or disturbance, therefore reducing the overall 
operational, maintenance and capital costs associated with projects, while also minimising environmental 
concerns. 

The principal criterion of the Trust is leakage from the canal. Very small settlements can often be 
accommodated in the absence of structures. The Works Engineer may request settlement calculations.  

Directional drilling has proved successful for small diameter flexible services such as cables and water pipes 
in soft and hard ground. Difficulties have been experienced with larger bores needing multiple reams.  

Auger boring can lead to the creation of voids in granular ground and collapse of the bed has occurred.  

Success has been achieved with earth -pressure balance microςtunnelling machines used under unlined 
canals in soft ground.  

When man entry techniques are proposed the safety of the miners must be paramount. Draining and 
closure of the canal may have to be considered.  

If compressed air working is envisaged, the possibility of a blowout disrupting the bed and lining must be 
considered.  

Difficulties of accuracy of the bore have been experienced when pipe ramming.  
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Pipe bursting of existing culverts is not normally viable due to considerations of disrupting the bed and 
creating an annular leakage path through the rubble.  

In trenchless systems, the minimum depth to the crown of the pipe shall be of the order of 3.5 metres 
below hard bed level. This dimension will be varied as necessary depending on ground and trenchless 
techniques. 

bƻ ǇŀǊǘ ƻŦ ŀ ǘƘǊǳǎǘ ƻǊ ǊŜŎŜǇǘƛƻƴ Ǉƛǘ ƻǊ ǎƘŀŦǘ ƛǎ ǘƻ ōŜ ƴŜŀǊŜǊ ǘƘŀƴ рΦл ƳŜǘǊŜǎ ǘƻ ǿŀǘŜǊΩǎ ŜŘƎŜ ƻǊ ƛƳǇƛƴƎŜ ƻƴ 
any embankment, but in areas of high risk the Works Engineer will likely require a greater offset. In Instances 
where this risk can be designed out,  a suitable detailed design is required. It should be noted that this 
ŘŜǎƛƎƴ Ƴŀȅ ǊŜǉǳƛǊŜ ŜȄǘŜǊƴŀƭ ŎƘŜŎƪǎ ŀǘ ǘƘŜ ǇǊƻƳƻǘŜǊΩǎ ŜȄǇŜƴǎŜ. 

The method statement must consider and address possible eventualities, such as seepage or leakage from 
the canal. 

Pits or shafts should be raised by at least 300 mm above maximum canal water level, so that, if water from 
the canal were to enter the bore, it would be contained. In directional drilling a bund may be needed to 
contain leakage. 

Any Contractor carrying out boring operations must be a member of the relevant approved trade 
association (e.g., the Pipe Jacking Association).  

Where blasting is deemed necessary for the construction of the service the Promoter shall submit a full 
method statement which includes blasting arrangements and impact details. Agreement with the Works 
Engineer will need to be reached on frequency limits and the predicted Peak Particle Velocities. Vibrograph 
monitoring will be required during the Works.  

Generally, back grouting of overbreak is necessary. The details of the proposed grout mix, phasing and 
pressures must be agreed. Mixtures particularly injurious to an aquatic environment should not be 
considered, although all cement -based grouts are potent ially polluting due to their lime content. Under no 
circumstances shall the pressure be allowed to exceed overburden pressure. Grouting records should be 
submitted to the Works Engineer as work proceeds. Constant monitoring of grout -take should be 
maintained and if there is any evidence of grout leak to the canal, the operation should be suspended 
immediately.  

If any leaks to the waterway are discovered, they should be reported immediately to the Works Engineer 
who may have to inform the Environment.  

CONSTRUCTION ς TRENCHLESS TECHNIQUES 

¢ƘŜ ²ƻǊƪǎ 9ƴƎƛƴŜŜǊ ǎƘŀƭƭ ōŜ ƎƛǾŜƴ ŀ ƳƛƴƛƳǳƳ ƻŦ пу ƘƻǳǊǎΩ ƴƻǘƛŎŜ ǘƻ ŀƭƭƻǿ ǘƘŜ ŜƴƎƛƴŜŜǊ ǘƻ ƛƴǎǇŜŎǘΥ 

Å the location of sheet piling for the thrust and reception pits and their approach trenches before piling 

commences  

Å the completed thrust and reception pits  

Å the completed work before the contractor leaves the site  

A record of the penetration of each pile in the thrust and reception pits and approach trenches as 
described above shall be kept on site and made available to the Works Engineer on request.  

Pumping from any bore or pit is to be carried out only with prior consent from the Works Engineer and if 
found necessary, it must be passed through a settling tank to determine whether an undue proportion of 
fines is being withdrawn. Hoses are to be taken over the top of shafts and under no circumstances are 
holes to be cut in the piles. No contaminated water must be recirculated to the canal. Environment Agency 
consent for the disposal of this water may be required.  

The boring and jacking operation once commenced is to be continuous and carried out in accordance with 
safe, standard practice. Unless otherwise agreed 24 -hour working will be required.  
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Where pipe -jacking, pipe ramming or auguring techniques are employed, it is required that the progress of 
the bore be kept under constant supervision, distances from the head of the boring pit are to be painted at 
500 mm intervals on the pipes. The points at which the pipe shall pass beneath each of the two canal banks 
and the deepest part of the canal are also to be indicated on the pipe.  

Where an approved directional drilling technique is employed, constant monitoring shall be carried out to 
confirm the depth and alignment of the bore.  

Surface monitoring of settlement will generally be required.  

Under no circumstances must an auger be projected forward of the jacking shield.  

In the event of canal water appearing at the face of a tunnel or in the boring pit in remote techniques, 
whatever action is necessary must be taken immediately and the Works Engineer informed of the incident 
and action taken before any work can then contin ue. It should be noted that face boards must be available 
for boarding up the exposed face of a thrust bore or tunnel.  

A contingency plan inclusive of containment strategies must be in place should any break out of drilling 
fluid occur during the works.  

In the event of a bore proving abortive, work shall not be recommenced until after the Works Engineer has 
accepted alternative proposals. In such cases the pipe is to remain in position and be filled along with any 
over break with grout of an agreed mix.  

The removal of piles and backfilling and adequate backfilling of pits employed within the Works and 
associated reinstatement is to be carried out to the satisfaction of the Works Engineer, in order that 
support is not lost.  

Before any disturbance is caused to the canal structure, the Works Engineer may require a line of 
permanent interlocking steel sheet piles or reinforced vegetative bank protection, usually for at least 5 
metres either side of the centreline of the crossing  to be installed to each side of the canal, but in high-risk 
areas a greater length of protection may be required. This permanent piling may be required to provide an 
area of protection within the canal bank against possible leakage or breaching, or to rel ieve the need to pile 
subsequently in the vicinity of the crossing. Where piling is essential for design reasons it may be 
appropriate that they be hidden for landscape and environmental reasons. Permanent sheet piling must be 
agreed with the Works Enginee r as to length, section, depth, alignment, capping, ties, anchors and marrying -
in with any existing canal bank protection and shall be shown on the approved drawings.  

Permanent piling or walling, such as specified bank protection, must be designed by a competent person to 
withstand all external forces. The Works Engineer may require calculations. These calculations should clearly 
give design details of both the permanen t and temporary conditions.  

A suitable valve system, to enable a rapid shut down to be affected in the case of emergency, shall be 
ǇǊƻǾƛŘŜŘ ǿƘŜǊŜ ŀǇǇǊƻǇǊƛŀǘŜΦ ¢ƘŜ ǾŀƭǾŜǎ ŀǊŜ ǘƻ ōŜ ŦƛȄŜŘ ŀǘ ƭŜŀǎǘ р Ƴ ŎƭŜŀǊ ƻŦ ǘƘŜ ¢ǊǳǎǘΩǎ ƭŀƴŘΦ !ƴȅ ǎƭŜŜǾŜ ƻǊ 
carrier pipe must withstand all normal canal , towing path and access road loading, and must extend to 3 m 
ōŜȅƻƴŘ ǘƘŜ ¢ǊǳǎǘΩǎ ƭŀƴŘΦ  ¢ƘŜǎŜ ƛǎƻƭŀǘƛƻƴ Ǉƻƛƴǘǎ Ƴǳǎǘ ōŜ ŀōƭŜ ǘƻ ōŜ ǳǘƛƭƛǎŜŘ ǳǇƻƴ ǊŜǉǳŜǎǘ ŦǊƻƳ ǘƘŜ ¢Ǌǳǎǘǎ 
engineers, and potentially at short notice ς it is not the responsibility of the Trust t o ensure your networks 
are backfed and you must be prepared to implement shut down upon request.  

!ƴȅ ŎƻƴŎǊŜǘŜ ǎǳǊǊƻǳƴŘ ƻǊ ǎƭŜŜǾŜ Ƴǳǎǘ ŜȄǘŜƴŘ ŀ ŘƛǎǘŀƴŎŜ ƻŦ ƴƻǘ ƭŜǎǎ ǘƘŀƴ о Ƴ ōŜȅƻƴŘ ŜƛǘƘŜǊ ǿŀǘŜǊΩǎ ŜŘƎŜΦ 

All electricity, telecommunication, etc. cables should generally be placed within a strong and durable duct 
of a suitable material that shall not cause any interaction with other live infrastructure (galvanised steel, 
thick -walled Polyethylene type or similar material). In the case of electricity cables, metallic ducts must be 
plastic lined. Normally all pipes will be grouted in position in the duct.  

!ƭƭ ǇƛǇŜǎ ŎŀǊǊȅƛƴƎ ǇǊŜǎǎǳǊƛǎŜŘ ƳŀǘŜǊƛŀƭΣ ǿƘƛŎƘ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ ǇƛǇŜ ŦŀƛƭǳǊŜ Ƴŀȅ ŀŦŦŜŎǘ ǘƘŜ ¢ǊǳǎǘΩǎ ǇǊƻǇŜǊǘȅΣ 
Ƴǳǎǘ ŀǘ ǘƘŜ ²ƻǊƪǎ 9ƴƎƛƴŜŜǊΩǎ ŘƛǎŎǊŜǘƛƻƴ ōŜ ǇƭŀŎŜŘ ǿƛǘƘƛƴ ŀ ǎǳƛǘŀōƭŜ ǎƭŜŜǾŜ ƻǊ ŘǳŎǘΦ 
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The contractor shall install a permanent marker on both sides the waterway to indicate the line of the 
crossing. Details to be agreed with the Works Engineer.  

An as laid drawing should also be submitted to the Works Engineer.  

The Works Engineer shall be empowered to order the work to be suspended at any stage for any express 
reason and this instruction must be acted upon immediately. The Works Engineer shall not accept any 
liability for any costs or claims, which may arise by t he Promoter as a result.  

The contractor shall install a permanent marker on both sides the waterway to indicate the line of the 
crossing. Details to be agreed with the Works Engineer.  
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3. WATER DISCHARGE 

This section is applicable to canals and navigable rivers where the Trust is riparian owner and those 
ƴŀǾƛƎŀǘƛƻƴǎ ƛŘŜƴǘƛŦƛŜŘ ƛƴ {ǘŀǘǳǘƻǊȅ LƴǎǘǊǳƳŜƴǘ bƻ ммфр Ψ¢ƘŜ LƴƭŀƴŘ ²ŀǘŜǊǿŀȅǎ ƻŦ .ǊƛǘƛǎƘ ²ŀǘŜǊǿŀȅǎ .ƻŀǊŘ 
hǊŘŜǊ мфсрΩ ŀǎ ŀƳŜƴŘŜŘΦ  ¢ƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǊŜƭŀǘƛƴƎ to navigation are applicable to other river navigations.  

INTRODUCTION 

The Trust is not a land drainage authority.  Water levels in canals are maintained in dry spells using 
reservoirs, river abstractions, pumping from ground water sources and re -circulatory pumping at locks 
όΨōŀŎƪ ǇǳƳǇƛƴƎΩύΦ  ²ŀǘŜǊ ƭŜǾŜƭǎ ŀǊŜ ŎƻƴǘǊƻƭƭŜŘ ƛƴ ǿet periods using overflow weirs and manually controlled 
sluices.  Without these, the canal would overtop and may breach its banks, causing damage to property and 
possible loss of life. When the canals were constructed, they were usually a closed system, is olated from 
the effects of storms. Therefore,  storm water discharges do not assist in dry periods and can cause severe 
difficulties in wet conditions. Where a new (or modified) discharge is proposed, it will be reviewed to 
determine if the benefits to the Trust outweigh the risks of acceptance and ap proval by Water Management 
and Environment Teams, the Region and the Utilities Team will be required.  A legal agreement will then be 
negotiated with the Utilities Team.  In the majority of situations, there is no obligation on the Trust to accept 
discharges. 

Any surface water outfalls or otherwise drai ning into or affecting the Trust navigation without the 
permission of the Trust and or the Environment Agency could be  liable to a penalty charge and or removal 
of the outfall.  

FEASIBILITY, DESIGN, OPERATIONS & MAINTENANCE ς FLOOD RISK CONSIDERATION 

The only discharge which will normally be considered is uncontaminated surface water in small quantities at 
suitable locations. The Canal & River Trust undertakes a staged process to review the impact of all new or 
modified discharges to its network, in addition to any considerations that are made by the Environment 
Agency and/or the Local Planning Authority via the normal planning process.  

If the applicant, as part of their site drainage plan, wish to discharge surface water into an inland waterway 
owned or managed by the Trust then an application should be submitted to the Trust who will provide 
details of the application review process and  associated fees. In order to deliver a successful outcome for 
all parties it is vital that the Trust is consulted as early in the process as possible, potentially even before 
the land is purchased. 

The Trust supports the principles of Sustainable Drainage Systems (SUDS) which should be followed. 
DǳƛŘŀƴŎŜ ƛǎ ƎƛǾŜƴ ƛƴ ǘƘŜ /LwL! ǇǳōƭƛŎŀǘƛƻƴ /рно Ψ{ǳǎǘŀƛƴŀōƭŜ ¦Ǌōŀƴ 5ǊŀƛƴŀƎŜ {ȅǎǘŜƳǎ ς Best Practice 
aŀƴǳŀƭΩ ς This refers to the CIRIA Sustainable Urban Drai nage Design Manuals C522 for England and Wales. 
The Flood & Water Management Act 2010 introduce d changes to the legislation relating to SUDS, and 
subsequent editions of this document will reflect those changes, once enacted/commenced.  

The details of on -site flow attenuation measures (such as SUDS) giving details of design, information about 
storage or drainage of water in excess of attenuation should be provided as well as any details of 
maintenance and adoption agreements for SUDS. If the SUDS are not maintained in the long term, then they 
will fail to provide the design attenuation and the Trust will be exposed to the full un -attenuated additional 
flood risk.  Any SUDS such as underground storage, ponds, soakaways, flow restrictors etc . must have a 
suitable maintenance regime in place to ensure their effective operation over the life expectancy of the 
development.  

In addition to the above information, the details of the proposed connection with the canal should be 
provided together with an estimate of the peak velocity of the discharge orthogonal to boat movement.  

Discharges are not usually permissible directly above and below locks, adjacent to moving bridges and at 
mooring sites.  Navigational difficulties would ensue as a result of the transverse flows. In order to minimise 
navigational difficulties associated wi th transverse flows of water the discharge energy must be minimised 
in the discharge structure design or by storage. Discharge velocity generally must not exceed 0.3 m/s 
measured at 90° to the direction of the navigable channel.  
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Discharges into the Waterway will require consent from both the Environment Agency (EA) and Canal & 
River Trust.  The Promoter will be responsible for obtaining any necessary consent and providing proof to 
the Works Engineer that this has been done.  It must not be presumed that EA consent confers the Trust 
consent. 

New developments must be designed in accordance with the National Planning Policy Framework (NPPF), 
along with its associated Technical Guidance and Practice Guide. In addition, the planning practice guidance 
ΨCƭƻƻŘ Ǌƛǎƪ ŀƴŘ Ŏƻŀǎǘŀƭ ŎƘŀƴƎŜΩ нлмп ƛƴ 9ƴƎƭŀƴŘ ƻǊ ά¢ŜŎƘƴƛŎŀƭ !ŘǾƛŎŜ bƻǘŜ ό¢!bύ мрέ (latest version published 
31 March 2025) for Wales applies. These documents set out how flood risk is to be managed during the 
design and planning process.  

It is usual that the structures are designed and built by the Promoter to an acceptable design and that the 
Trust assumes no responsibility for the water control structures . 

Discharges are not usually permissible in short canal pounds between locks.  Difficulties could result from 
the capacity of by -wash weirs, surcharging the pounds and dewatering for the maintenance of locks.  

FEASIBILITY, DESIGN, OPERATION & MAINTENANCE ς POLLUTION/WATER QUALITY 

The Trust will not generally accept sewage or trade effluent. Only in exceptional circumstances where there 
is adequate treatment, evidence of a treatment plant maintenance schedule and adequate dilution will 
applications be considered.  

For surface water drainage  applications, Form 6 & Pro Forma will need to be completed. There is an 
expectation that pollution control measures such as traps, gullies, oil separators, silt traps, swales or 
detention ponds will be required where appropriate.  All pollution control measures should conform to the 
relevant Environment Agency publications and Pollution Prevention Guidance (PPG) notes.  It is unlikely that 
these will be permitted to be built on land owned by the Trust. Normal practice would be to construct them 
on the Promoters land with adequate access p rovided to allow them to be regularly maintained.  

The Promoter must supply their long -term maintenance plan, with emergency contact numbers for all oil 
separators, silt traps, swales and other pollution control devices for approval by the Trust. Suitable isolating 
systems such as valves must be included a t the design stage, to allow maintenance and provide protection 
to the receiving waterway from pollution incidents.  

During operation, it may be necessary to require that water samples are taken at intervals and analysed.  It 
may be necessary for the Trust or its agents to inspect from time to time the area drained to the Waterway 
to ensure that the pollution risks remai n acceptable.  Alternatively, it may be acceptable for the inspection 
to be carried out by the discharger using a standard self -assessment procedure.  

Calculations and plans will be required for the drainage network. The plans should define the pipe runs and 
illustrate the uses to which the drained areas are to be put and any other factors that may affect the quality 
of the surface run -off.  

Where water is discharged at a higher temperature  to that of the normal canal water, consideration will 
have to be given to the environmental impact. This will involve modelling outputs, with consideration to  the 
size of the receiving waterway, flow, design of the discharge outlet, and hot water plume dispersal from the 
outfall. In some cases, additional water may have to be passed along the waterway at the Promoters 
expense to give the required dilution of the discharge. Any additional water required for d ilution will be 
treated as an abstraction, and also included in the discharge quantity for design of mitigation measures.  

FEASIBILITY, DESIGN, OPERATION & MAINTENANCE ς NAVIGATIONAL IMPACT 

The point of discharge is installed perpendicularly to the canal centre line in both axes. The point of 
discharge should not protrude past the surface of the canal wall such that it affects the mooring of a craft 
at the same location.  

The pipe diameter for above water surface discharges is limited by the available distance between the 
normal water level and the underside of the coping stone. Several smaller pipes should be used where 
feasible. 
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The point of discharge must be installed such that water cannot flow from the canal or be abstracted using 
the point of discharge , a non-return valve could be utilised. For gravity discharges a stilling chamber / sand 
trap / oil interceptor is typically provided on the neighbouring land . 

At locations where craft will be manoeuvring at low speed the limit to the velocity of discharge will be 
reduced in proportion to the reduction in craft speed.  The discharge velocity generally must not exceed 
0.3 m/s measured at 90° to the direction of th e navigable channel.  The Works Engineer will specify the 
craft speed.  A stilling basin is usually needed to comply with this requirement.  In most cases physical or 
mathematical modelling will be necessary.  

Scour protection may be needed.  

Discharge structures should be designed to minimise the visual impact on the canal, to allow the quality of 
the discharge to be monitored and to prevent loss of water from the canal into the drainage system. The 
structure should be accessible in safety for  maintenance and sampling.  Where this is not possible, for 
instance on river navigations, a remote sampling point and a flap valve are needed. Outfall structures should 
normally be designed for the discharge to take place below the normal water surface, p referably via a 
stilling chamber arrangement, wherever practicable. Above surface outfalls are only accepted in exceptional 
circumstances, due to the visual impact and risk of navigational difficulties, although offside outfalls above 
surface are less like ly to cause problems than towpath side.  

Fenders and signing of structures may be necessary. In particular pumped discharges will need to be 
signed to advise waterway users of their intermittent operation.  

Discharge structures should be capable of carrying the loads imposed by the use of the towing path 
maintenance vehicles. 

Towpath levels should not be raised to accommodate pipework.  

The discharge of water to canals can lead to the transfer of water in an open channel to waste weirs. In 
some instances, the issues discussed under 'Water Transfer' within section 10 (Water Abstraction) of this 
Code of Practice may be applicable.  

SURFACE WATER DISCHARGE GUIDANCE ς PRODUCING AN OUTLINE AND DETAILED IMPACT 

ASSESSMENT 

Introduction  

It is extremely important for the Canal & River Trust (the Trust) that applicants wishing to discharge surface 
water into inland waterways follow the principles of UK planning policy and in particular that any 
assessments are consistent with the processes outlined in the accompanying technical guidance to those 
policies. 

The responsibility for producing a site-specific  Flood Risk Assessment (FRA), as per UK planning policy is 
with the applicant and the FRA should accompany any planning application.  

The Trust requires that the assessment should reflect the additional risk and a two -stage process is 
adopted of an outline impact assessment  followed by a more detailed impact assessment , if necessary. This 
document provides guidance to assist applicants in producing outline and detailed impact assessments 
which will be acceptable to the Trust.  

Producing an outline impact assessment  

The addition of surface water to a waterway is likely to increase the flood risk if the peak flow rate and 
volume are greater than the existing inflow. This increase will occur in all sections of canal until the water is 
discharged from the system. The pur pose of the outline impact assessment is to quantify the pre and post 
development flow rates and volumes, for the Trust to review.  

For river navigations the applicant will need to discuss with the Trust whether our agreement is required in 
addition to any permission from the Environment Agency, riparian landowners and planning authorities.  
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Determining change to inflows to the waterway  

The applicant will need to determine the quantity of water currently entering the waterway (pre -
development scenario) and compare that with the post development quantity (post -development scenario). 
For both scenarios this will include the derivation of a full flood hydrograph for the development site. Where 
SUDS1 schemes are proposed the applicant should demonstrate that any increase in inflow to the waterway 
is acceptable to the Trust and that the long-term  maintenance is adopted either by a local authority or 
sewerage undertaker 2 . 

The use of drainage software models to produce the pre and post development hydrographs is 
encouraged. Various drainage simulation models are available commercially, for example the Trust currently 
utilise the Causeway Flow modelling suite produced by Causeway, or alternatively InfoDrainage modelling 
suite produced by Auto desk when auditing drainage designs.   

Calculating pre -development inflows  

Greenfield Runoff  

The current land use, for the development site, is important in determining the pre -development runoff. For 
greenfield sites the applicant will need to determine the greenfield runoff rates for the 1 in 100-year flood 
event (1% annual exceedance probability).  

The methods that the Trust will accept for determining this flow are summarised in Table 1 below. These 
reflect recent research and are in line with EA guidance 3 that FEH methods should be used in preference to 
older methods (IH 124, ADAS 345 etc.). Guidance on the choice of method for small catchments (<25km2) 
should be based on (Faulkner et al., 2012): 

άLǘ ƛǎ ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŀǘ ŦƭƻƻŘ ŜǎǘƛƳŀǘŜǎ ƻƴ ǎƳŀƭƭ ŎŀǘŎƘƳŜƴǘǎ ǎƘƻǳƭŘ ōŜ ŘŜǊƛǾŜŘ ŦǊƻƳ C9I ƳŜǘƘƻŘǎ ƛƴ 
preference to other existing methods. The current versions of the FEH statistical approach or the ReFH 
rainfall-runoff model should be used except on highly p ermeable catchments (BFIHOST>0.65), where ReFH 
should be avoided, and possibly on urban catchments (URBEXT2000>0.15), where the results of the ReFH 
model can be less reliable. Checks should be carried out to ensure that the flood estimates are within 
expected ranges based on what is known about the history of flooding and the capacity of the channel 
(including evidence from previous flood marks).  

For catchments smaller than 0.5 km2 and small plots of land, runoff estimates should be derived from FEH 
methods applied to the nearest suitable catchment above 0.5 km2 for which descriptors can be derived 
from the FEH Online portal  and scaled down by the ratio of catchment areas. The decision to translate FEH 
estimates from catchment scale to plot scale should be accompanied by an assessment of whether the 
ǎǘǳŘȅ ǎƛǘŜ ƛǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ ǎǳǊǊƻǳƴŘƛƴƎ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀΦέ 

 

 

 

 
 

1 SUDS: Sustainable drainage systems or sustainable (urban) drainage systems: a sequence of management 
practices and control structures designed to drain surface water in a more sustainable fashion than some 
conventional techniques (may also be referred to a s SuDS). 

2 The Flood & Water Management Act received Royal assent in April 2010, but Schedule 3 of the Act, which 
is concerned with SUDS is yet to be commenced. At the county and unitary level the Act establishes a 
SUDS approving body (SAB). The SAB will have responsibility for the approval of proposed drainage 
systems in new developments and redevelopments (in accordance with National Standards for Sustainable 
Drainage). The Act also requires the SAB to adopt and maintain approved SUDS that serve more than one 
prope rty.  

3 Environment Agency, Flood estimation guidelines Version 4  
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Table 1: Hydrological methods to determine Greenfield runoff  

The inflow hydrograph should be determined for different storm durations. As the catchments tend to be 
quite small the durations should start at 15 minutes and include up to 1440 minutes. These durations could 
be extended if the catchment size requires it.  

If the development land is below the level of the waterway then the applicant will still be required to 
determine the 1 in 100-year return period water levels in relation to the waterway to demonstrate that there 
are currently no other flow paths to the waterway.  

Brownfield Runoff  

Where the development land is currently brownfield the applicant should determine the 1 in 100-year inflows 
to the waterway. If the existing drainage system is known then it should be modelled using best practice 
simulation modelling, to determine the peak flow rates. If the system is not known, then the brownfield 
runoff should be calculated using the methods for greenfield runoff, described above, but with an 
appropriate adjustment for BFIHOST/URBEXT 1990. The rationale for this adjustment should be provid ed.  

Pumped Inflows 

Where the development land is below the level of the waterway and flood water is pumped to the waterway 
then the capacity of the pump will be required. The applicant will also have to submit any other flow sources 
for the 1 in 100-year return period flood (including a 20% 4 increase in peak flow to account for climate 
change), e.g., if the pump is only designed to cope with the 1 in 30-year flood, explain what happens to the 
additional water in a 1 in 100-year event. 

Calculating post development inflows  

 
 
4 Technical Guidance to the National Planning Policy Framework (2012)  

Method  Comments  Limitations  

FEH 
statistical 
method  

Use QMED equation revised in 2008 ( Kjeldsen et al.) 

Use FEH Online Portal  

Use WINFAP-FEH version v3.0.003 (released in November 
2009) in conjunction with the current HiFlows -UK dataset 
(website ) version 3.1.2, released in December 2011. 

Preferred method if catchment is highly permeable 
(approx. BFIHOST>0.65) 

>50 ha. 

For catchments <50 ha, 
downscaling is 
acceptable.  

Return period 2 -200 
years. 

URBEXT1990 up to 0.5. 

Revitalised 
Flood 
Hydrograph 
Method 
(ReFH) (2005, 
2007). 

ReFH has superseded the Flood Estimation Handbook 
(FEH) rainfall-runoff method and tends to give results 
consistent with the statistical method.  

¶ Use FEH Online Portal  

Analysts should refer to  
https://www.hydrosolutions.co.uk/software/refh -2/  for 
guidance on the ReFH method and  software . 

0.5 -1000 km2 

For catchments <50 ha, 
downscaling is 
acceptable.  

Calibrated for return 
periods up to 150 years.  

Only reliable for 
URBEXT1990 <0.125. 

http://www.environment-agency.gov.uk/hiflows/91727.aspx
https://gbr01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.hydrosolutions.co.uk%2Fsoftware%2Frefh-2%2F&data=05%7C02%7CDesmond.Harris%40canalrivertrust.org.uk%7C771d264e28d244ff540308dc36ae7f2f%7C260db9039fba44d29d2654bed22e06b9%7C0%7C0%7C638445370347276109%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=VPzTPoTMYfiRWLaL6UMD%2FsYniY%2BD%2BRd1Lb4jFq%2Bhg5Q%3D&reserved=0
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The applicant should derive the 1 in 100-year return period flood flows into the waterway plus a n allowance 
for climate change. The  allowance required  is site specific an d the EA guidance (Flood risk assessments: 
climate change allowances - GOV.UK) should be followed to determine the amount . A further 10%5 
increase in peak flows should be added  for urban creep (if the discharge is from a residential development 
or mixed-use development). For mixed developments the 10% increase for urban creep should only be 
applied to the residential proportion. The applicant will have to demonstrate all flow paths to the waterway 
including pipe flow, pumped flow and overland flow. For examp le, if a piped network is only designed for a 1 
in 30-year return period flood then the applicant will need to provide details of any overland flows which will 
enter the waterway in the 1 in 100-year event (plus climate change and urban creep).  

The inflow hydrograph will be determined for different storm durations. As the catchments tend to be quite 
small the durations should start at 15 minutes and include up to 1440 minutes. These durations could be 
extended if the catchment size requires it.   

A drainage model should be provided to calculate the post development inflows for the various storm 
durations. The maximum outflow to the canal should be used  and noted in the form 6. Drainage models 
must include all attenuation  (where applicable) and be representative of the final drainage design, plans of 
which must also be provided for reference.  

Comparing pre and post development inflows  

Once the above analyses have been undertaken, the applicant will be able to complete the relevant sections 
within Form 6 & Pro Forma of the Code of Practice, for submission to the Trust. Upon review of this Form 
by the Trust, further work may be required by the applicant to assess the impact of the proposed 
discharge on the receiving waterway, in the form of a detailed impact assessment , guidance on which is 
given below. Further information on the specific submission requirements at both the outline and the  
detailed impact assessment stages are given at the end of this Chapter.  

Producing a detailed impact assessment  

The aim of the detailed impact assessment is to determine any increase in waterway water level as a result 
of a new/modified discharge and potentially propose mitigation works so that any change in flood risk can 
be reviewed by the Trust. The geographical extent of the detailed impact assessment must include the 
waterway length from the point of discharge into the waterway (including to the upstream lock) to the point 
of exit from the waterway (including the downstream lock) - see below. 

 
 
5 Future Impacts on Sewer Systems in England and Wales Ofwat Report (2011) reports a median increase in 
impermeable area due to urban creep of 12% to 2040.  

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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Figure 1: Illustration of typical geographical extent of a detailed impact assessment  

Predicting impact on waterway water levels  

The inflow for the different storm durations should be input into a hydraulic model to determine the storm 
duration which gives the maximum canal water level. This storm duration will be the design storm duration 
for any mitigation works. The methods used to determine the water levels will range in complexity 
depending on the required accuracy of the solution.  

Steady State Models  

Steady state models may be used (be it commercially produced software or via gradually varied flow 
backwatering calculations (Chow, 1973 and Chadwick and Morfett, 1999). However, since such methods do 
not incorporate temporary storage or routing effects,  they will result in the conservative design of 
mitigation works. Generally, the degree of conservatism will be greater the longer the time of travel of flood 
flows along any watercourse and the greater the temporary flood storage present.  

Hydrodynamic Models  

The use of hydrodynamic models will not introduce the conservatism of the steady state approach in terms 
of the mitigation works. Various hydrodynamic models are available commercially, for example the Trust 
currently uses the hydraulic modelling suite Flood Modeller Pro produced by Jacobs when considering 
flood studies. The Trust has near comprehensive coverage of hydrographic data for the waterway system, 
which may be loaded directly into this modelling suite.  

When water levels are forecast to exceed the bank levels and water would pass out of the waterway 
όƻŦŦǎƛŘŜ ƻǊ ǘƻǿǇŀǘƘ ƻƴ ǿŀǘŜǊǿŀȅǎύ ǘƘŜƴ ǘƘŜ ŎƘŀƴƴŜƭ ōŀƴƪǎ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ŀŎǘ ŀǎ ǿŜƛǊǎ όƻǊ ΨǎǇƛƭƭǎΩύΦ Lǘ 
is not acceptable to assume that all the flood  water would be contained within the channel, this is commonly 
ǘŜǊƳŜŘ ΨƎƭŀǎǎ ǿŀƭƭƛƴƎΩ ƻŦ ǘƘŜ ōŀƴƪǎΦ 

Hydraulic Model assumptions and data requirements  

When undertaking a hydraulic analysis reference should be made to BW (2012) for details of:  

Å Iƻǿ ǘƻ ƘȅŘǊŀǳƭƛŎŀƭƭȅ ǊŜǎƻƭǾŜ ƛƴ ŎƘŀƴƴŜƭ Ŧƭƻǿ όŜΦƎΦ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ŘŜǊƛǾŀǘƛƻƴ ƻŦ ƘȅŘǊŀǳƭƛŎ ǊƻǳƎƘƴŜǎǎΩ ŦƻǊ 
backwatering or hydrodynamic modelling ). 

Å How to resolve head losses at bridges, tunnels and aqueducts.  

Å How to resolve hydraulic structures (e.g. side weirs, by -weirs, culverts etc.) . 

New/Modified 
Discharge  

Upstream  
Lock  

Downstream  
Lock  

Middle  
Lock  

Bypass Flow  

Exit point  
from waterway  (e.g., 
weir or sluice)  

Typical geographical extent of detailed impact assessment  
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Table 2 below provides details of typical data requirements for the steady state, and hydrodynamic 
methods. The Trust often holds much of this information (available upon request) however, there may be a 
need for the applicant to undertake or commission a survey to supplement existing data.  

Table 2: Typical data requirements for hydraulic methods  

Characteristic  Typical data requirements  

Watercourse  Cross sections are typically required at 50m longitudinal interval and 
lateral spot height separation of 1m. Bed type recorded ( e.g., silt/ clay 
puddle, concrete, brickwork etc.).  

Cross sections are generally required at the centreline of each 
channel constriction ( e.g., bridge or stop plank narrow) and at each 
portal of tunnel or limits of aqueduct.  

Bank heights (for waterways offside and towpath levels) should be 
defined at each cross section as well as at any low spots.  

Photograph of watercourse at each cross section to evaluate hydraulic 
roughness. 

Structures  

Culverts       

 

Weirs 

 

Locks 

 

Sluices 

 

Diameter, invert levels (inlet & outlet), culvert material. Photographs of 
inlet chamber/ intake and outlet.  

                                                                                                           
Crest height, crest length, crest breadth, depth of channel immediately 
upstream of weir, any slot depths, any towpath support widths.  

Effective height of top of lock gates (top beams), gate length, gate 
width, weir slot length, height of effective weir slots (to underside of 
balance beams) for both head and tail gates  

Gate opening width, maximum vertical gate opening, invert level of 
gate, culvert dimensions (see above) should sluice discharge into 
culvert.  

Detailed guidance on key specific properties of each structural type is given in BW (2012) ; all levels should 
be quoted to a common datum throughout.  

In addition to the model data requirements the following model boundary condition should be used. To 
determine the flow from the upstream pound(s), 100 mm over the upstream bypass weir crest(s) should be 
assumed. If this level is high enough for water to f low over the top lock gates then this should be allowed 
for in the modelling. If this assumption does not result in at least 50mm being discharged out of the system 
over storm weirs then the u/s flow(s) should be increased iteratively until this minimum le vel is reached. 

For river navigations with higher flows and more complex water control structures the model boundary 
conditions should be agreed with the Trust during the application process.  

Modelling Results  

The outputs from the modelling should be presented as pre and post development 1  in 100 year water levels 
(including an allowance in peak flow to account for climate change (as per EA guidance - Flood risk 
assessments: climate change allowances - GOV.UK) and an additional 10% increase in peak flow to 
account for urban creep for the post development situation) at a spatial resolution agreed at the application 

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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stage. In general, water levels will be produced at each model cross section and reported in the detailed 
impact assessment. These water levels will be reported against bank levels, both offside and towpath side.  

The applicant will also submit a copy of any hydraulic calculations and/ or hydraulic model data and result 
files along with any topographical surveys.  

Mitigation Works  

The previous sections have described the technical methods for determining the changes in water level in 
the waterway. If the analysis shows that the proposed discharge will increase water levels then the applicant 
must propose mitigation measures which wi ll limit the increase in flood risk to a level acceptable to the 
Trust. 

Improvements to existing and proposed new infrastructure  

There are a number of improvements which could be made to a waterway length to mitigate the effects of 
the discharge. These could include:  

Å raising bank levels 

Å increasing the capacity of existing bypass and storm weir structures  

Å increasing the size of a sluice  

Å automation of structures  

Å installing new weirs, culverts and sluices  

These options should be discussed with the Trust and once agreed revised calculations should be made on 
waterway water levels.  

SUDS schemes 

As an alternative to waterway improvement works the applicant could propose a SUDS scheme to attenuate 
in part or in whole the flood inflows at source. The technical design of SUDS schemes is well understood 
ŀƴŘ ŘŜǎŎǊƛōŜŘ ƛƴ ŘŜǘŀƛƭ ƛƴ /LwL!Ωǎ {¦5{ aŀƴǳŀƭ /697 (version 6 2015). The applicant should provide all 
relevant information so that the scheme can be technically reviewed by the Trust. In particular the applicant 
should comment on the maintenance requirements of the scheme and provide evidence of an agreement 
to adopt the scheme either with a sewerage undertaker or local authority). If this evidence cannot be 
provided then the scheme will be assessed as if the SUDS scheme was not operational. In this instance the 
applicant should propose mitigation measures within the water way. 

Impacts on downstream watercourses  

The identification of mitigation and improvement works could result, if built, in an increase in flow from the 
waterway to downstream watercourses. The consequences of this may require, in certain circumstances, 
the applicant extending the scope of the imp act assessment to the downstream watercourse. This will be 
discussed and agreed with the Trust during the application process.  The Trust may wish to undertake this 
assessment and would expect to recover the associated costs from the developer.  

Submitting the impact assessment(s)  

The applicant should contact the Trust as soon as possible in the development process to discuss the 
possibility of discharging surface water into its network, using the completed outline impact assessment as 
the basis for this. Table 3, below, provides a list of the required information that should be submitted, at the 
outline and detailed impact assessment stages, and should be read in conjunction with Form 6 & Pro Forma 
of the Code of Practice. Table 3 can be used as a check list for submission.  
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Table 3: Requirements for submission to the Trust  

Impact  

Assessment  

stage  

Information to be provided by applicant/promoter  Included? 
(Yes/No)  

Outline  Written description of the development site (accompanied 
by photographs if appropriate) detailing:  

Pre-development use and proposed development extent and 
characteristics of the site.  

Existing site drainage arrangements and proposed drainage 
scheme 

wŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǎƛǘŜ ǘƻ ǘƘŜ ¢ǊǳǎǘΩǎ ǿŀǘŜǊǿŀȅ 

 

Outline  Plan of site showing:  
development site catchment area, outline or detailed 
ŘǊŀƛƴŀƎŜ ŘŜǎƛƎƴ ŀƴŘ ǊŜƭŀǘƛƻƴǎƘƛǇ ǘƻ ŀƴȅ ǇŀǊǘ ƻŦ ǘƘŜ ¢ǊǳǎǘΩǎ 
system (e.g., waterway pound(s), river navigation, reservoir, 
feeder channel etc.).as hard copy or digitally (AutoCAD® 
DWG, DXFϰ, and DWF files) 

 

Outline  Details of catchment parameters: area, soil, percentage 
impermeable, percentage permeable etc. used to estimate 
pre and post development site runoff.  

 

Outline  Description of method of runoff estimation employed for pre 
and post proposed development.  

 

Outline  Digital copies of all pre and post development discharge 
hydrographs, with a summary table of peak discharge rates 
for all relevant scenario/return periods/durations.  

 

Outline  Digital copies of drainage design calculations and/ or 
drainage model data and result files for both pre and post 
proposed development.  

 

Detailed Description of the method of hydraulic analysis employed (if 
applicable) 

 

Detailed Digital copy of any survey work commissioned for the 
investigation (if applicable)   

 

Detailed Table comparing forecast pre and post proposed 
development water levels (quoted to nearest mm) and flows. 
Table should also include bank levels (towpath and offside for 
waterway channels) for each location where water levels are 
produced and also any low s pots identified (if applicable)  
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Impact  

Assessment  

stage  

Information to be provided by applicant/promoter  Included? 
(Yes/No)  

Detailed Digital copies of hydraulic calculations and/ or hydraulic 
model data and result files for both pre and post proposed 
development (if applicable)  

 

Detailed Location and dimensional details of proposed mitigation 
works (if applicable)  
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4. SERVICES IN THE TOWPATH 

INTRODUCTION 

This section refers to all services (statutory undertakers or private pipes, cables etc.) installed within the 
Trusts towpaths.  For service crossings please see Part 2 of this document.  

This section primarily relates to canals, where considerations of integrity and water tightness are paramount 
however, it is also relevant to river navigations.  

Works within the towpath relating to services are either works to existing services or works to install new 
services. With regard to the abandonment of services, the third party will be required to remove all services 
from Trust property.  

WORKS TO EXISTING SERVICES WITHIN THE TOWPATH 

A service record search shall be undertaken by the Third Party; in addition, the Works Engineer will identify 
any Sky Network Services apparatus in the area as per section 5 of this document.  

Prior to any construction works the depth of the existing service/s should be ascertained.  This could be via 
several techniques including but not limited to:  

(a) Ground proving radar.  

(b) Trial Hole/s or exploratory dig/s.  

(c) Accurate as built records.  

It should be noted that any surveys being undertaken on the Trusts land will also require permits to be in 
place prior to commencement ς see section 7 of this document . 

Once the depth of the service/s has been established this should be forwarded with your proposed 
solution to the works engineer for assessment, your submission should take account of:  

Å Works should be designed to where possible keep the towpath open throughout the works (temporary 

scaffold arrangements might be considered)  

Å Ensuring a towpath minimum width of 1.2m remains (where applicable)  

Å The depth of the excavation and any temporary works required to facilitate ς are the works in an 

embankment or cutting?  

Å Trenchless techniques should be adopted where possible  

Å Proximity to historic and heritage structures  

Å wŜƳƻǾŀƭ ƻŦ ŀǊƛǎƛƴƎΩǎ ŦǊƻƳ ǘƘŜ ŜȄŎŀǾŀǘƛƻƴ 

Å Prevention of contaminates, solids and fluids entering the waterway  

Å Avoiding affecting the clay core lining of the canal  

Å Access to the work site  

Å Programme your works to minimise disruption to waterway users  

Å Invasive weeds such as Japanese Knotweed 

Å Its proximity and effect upon other services  

Å Re-instatement of the area, including plant access  

WORKS TO INSTALL NEW SERVICES WITHIN THE TOWPATH 

There are a number of factors needing to be considered when establishing the feasibility of the installation, 
its location, depth and size, such as: 

Å Proximity to the waterway wall  

Å Is the service within an embankment or cutting ς will temporary works be required?  

Å Existing hedges, trees and habitats  
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Å Presence of invasive weeds such as Japanese knotweed  

Å The location of the canal lining (puddle clay or otherwise)  

Å The location of tie rods for trench sheets both present and potential for in the future  

Å aƻƻǊƛƴƎ Ǉƻƛƴǘǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ōƻŀǘŜǊΩǎ ǳǎŜ ƻŦ ƳƻƻǊƛƴƎ ǎǇƛƪŜǎ 

Å The presence of contaminated land  

Å Site accessibility  

Å Dewatering/drainage  

A site visit with your Works Engineer might be advantageous at this point.  

A service record search shall be undertaken by the proposer; in addition, Canal & River Trust will identify 
any Sky Network Services apparatus in the area as per section 5 of this document . 

Prior to any construction works the depth of any existing services should be ascertained.  This could be via 
several techniques including but not limited to:  

(a) ground proving radar  

(b) trial Hole/s or exploratory dig/s  

(c) accurate as built records  

It should be noted that any surveys being undertaken on the Trusts land will also require permits to be in 
place prior to commencement ς see section 7 of this document.  

Once the depth of any services has been established this should be forwarded with your proposed solution 
and re-instatement details to the works engineer for assessment.  

Upon receipt of your proposal the Works Engineer will pass on details of your proposal to our Utilities 
department who will assess if:  

(a) You have an existing national agreement with the Trust permitting new installations in accordance 

with this code of practice.  

(b) You require an agreement with us for the placement of your apparatus within our land.  

Should an agreement already be in place your Works Engineer will continue the assessment of your 
proposal. Should a new agreement be necessary then our utilities representative will contact you to begin 
negotiation and development of the agreement.  You sh ould note that this can be time consuming where 
typically 6 months is required to establish the agreement (in some instances this can be shorter or longer).  
Upon receipt of the signed agreement your works engineer will continue the assessment of your prop osal. 

Upon confirmation of an agreement being in place your Works engineer will in most cases require a site 
visit and a copy of your proposed method statements and risk assessments together with a copy of your 
Public Liability Insurance.  Your method of working  will then be assessed and any comments returned for 
your action, you will then be issued with a permit as per part 1 of this document.  
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5. WORKING NEAR SKY NETWORKS SERVICES CABLES AND APPARATUS 

INTRODUCTION 

{ƪȅ bŜǘǿƻǊƪ {ŜǊǾƛŎŜǎ ǘŜƭŜŎƻƳǎ ŎŀōƭŜǎ ŀƴŘ ŀǇǇŀǊŀǘǳǎ ŀǊŜ ǇǊŜǎŜƴǘ ƻƴ ƻǾŜǊ сллƪƳ ƻŦ ǘƘŜ ¢ǊǳǎǘΩǎ ƴŜǘǿƻǊƪΦ 
¢ƘŜ ¢Ǌǳǎǘ Ƙŀǎ ŀ ŎƻƴǘǊŀŎǘǳŀƭ ƻōƭƛƎŀǘƛƻƴ ǘƻ ŀƭƭƻǿ {ƪȅ bŜǘǿƻǊƪ {ŜǊǾƛŎŜǎ ΨǉǳƛŜǘ ŜƴƧƻȅƳŜƴǘΩ ƻŦ ƛǘǎ ǇǊƻǇŜǊǘȅ 
where Sky Network Services apparatus is present. It therefore vital to ensure that no damage whatsoever 
takes place to the Sky Network Services network by the Trust, its agents, contractors or customers.  

Any works that are to be undertaken in the vicinity of the Sky Network Services network shall be notified to 
the Utilities team by a Trust member of staff, usually the Works Engineer. This process should be actioned 
at the planning stage of the work, in co njunction with searches made to other utility companies. Only Trust 
staff are authorised to notify Sky Network Services via the Utilities Team and this information will not 
be available from any other source.  

EMERGENCY PROCEDURES 

In the event of work classed as an emergency (leak stopping, bank slippage, etc.) requiring immediate 
attention, the Utilities Team should be contacted without delay; they will then contact Sky Network Services 
and arrange a site inspection.  If an emergen cy occurs out of normal working hours then the Sky Network 
Services 24/7 emergency telephone number should be used (08000 273 242) and the Utilities Manager 
notified as soon as possible.  

PROCEDURE 

The responsibility for ensuring this pre -start on site procedure is complied with rests with the works 
engineer. 

At the design stage your works engineer will check if Sky Network Services apparatus is within the area 
proposed for works and if so, a notification form will be completed and sent to the Utilities Team. This form 
is the prompt to Sky Network Services that  work is required under, over or adjacent to their network.  After 
being alerted by the notification form Sky Network Services will contact the nominee, sending drawings and 
advice regarding working next to its network.  The nominee will also be contacted directly by a Sky 
Network Services representative to discuss the nature of the work and organise a site visit with all 
concerned.  

A minimum of 14 days notice should be given to Sky Network Services before work is due to commence; 
and method statements and risk assessments should be submitted at this time.  

If after meeting with Sky Network Services at the design stage it is recognised that a lift and shift operation 
must take place to the said network for the designated work to take place; a minimum of 3 months notice 
should be given to Sky Network Services . 

It should be stressed that no physical exploratory work on the site should be undertaken before a joint 
site visit with Sky Network Services . 

 

  


