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1

Executive Summary

Peter Brett Associates has been commissioned by Wycombe District Council (WDC) to undertake a
feasibility appraisal of the potential for de-culverting sections of the River Wye through High Wycombe
town centre.
This commission coincides with the Delivery and Site Allocations Development Plan Document (DSA)
currently being prepared by WDC and falling within the Wycombe Development Framework.
This feasibility appraisal forms part of the evidence base for the DSA and will be included in the public
consultation scheduled for June/July 2010.
A newly opened watercourse through the town centre will play a huge part in the creation of the public
realm and it is therefore important that proposals consider more than just the river itself but also its
context and setting. For this reason, a close working relationship with Council Officers and other
interested parties will be vital in taking the proposals forward.
Two study areas have been reviewed in detail:


172m length of open channel within MU24 Octagon Parade; and



400m length of open channel within MU15 Swan Frontage, which incorporates a 190m length
of the existing open but largely sterile channel.

The Swan Frontage is considered a key gateway site to the town centre but is currently hidden by the
Royal British Legion, the Fire Station and the Liberal Club.
The three key outcomes for this study are:
1. Consideration and review of how best to ensure that any re-opening of the river channel could
be achieved close to the surface as part of the delivery of a high quality public realm, taking
into account flood risk, hydraulic gradients and the hydrology;
2. Outline design for the de-culverted river channel at MU24 Octagon Parade and a cost
estimate for these works; and
3. Identification of opportunities for maximising the length of the river re-opened at MU15 Swan
Frontage, taking into account identified constraints in this location.
For MU24 Octagon Parade the depth of the culverts below ground level varies between 1.74m and
2.50m. It is possible to reduce the depth by re-grading the new channel from a 1 in 245 gradient to a
1 in 750 gradient and introducing a drop structure at the downstream end. The introduction of
intermediate weirs was considered to assist with raising water levels but is not preferable due to the
introduction of glides of water and deeper water, not fitting of a chalk stream.
Following conversations with both the Environment Agency Conservation Officer and the Chilterns
Chalk Stream Project Officer, a trapezoidal channel with a bed width of 3m and a lower pedestrian
area on both banks, 1.05m above bed level (Option 5) would be the preferred option. Detailed design
can incorporate berms and riffles to create vegetated river banks and induce turbulent flow conditions.
The basic cost per metre length of channel is heavily dictated by the amount of hard landscaping
versus soft (habitat) landscaping. For the preferred Option 5 this cost is £13,500 per metre and the
overall cost is approximately £5,587,000 for the 172m length under consideration.
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The costs have been prepared based on both culverts being opened up. There is scope to only open
up the left hand box culvert. However, this may restrict future retail development with building
footprints needing to avoid clashing with the remaining right hand culvert.
The proposal for a separate dry weather flow (dwf) off-take to feed the MU24 Octagon Parade study
area was reviewed in the form of a 600mm diameter culvert running from the top of Oxford Road in a
south easterly direction, parallel and to the south of the right hand box culvert.
The dwf off-take option is not considered feasible for the following reasons:


The pinch points between the adjacent buildings and the right hand box culvert which are
already heavily congested with utilities;



The dwf off-take culvert will be at a similar depth to the existing box culverts within the MU24
study area, hence no benefit is achieved; and



The introduction of a further culvert creates maintenance and flood risk responsibilities and
would not be considered favourable by the EA.

For the MU15 Swan Frontage the extent of de-culverting has been taken to commence to the north of
Lily’s Walk, and continue in a south easterly direction as far as the Abbey Way trashscreen on the
north side of the A40. Both culverts would be opened as far as their existing downstream extent, a
length of approximately 226m. The existing 190m of open river channel, to the rear of the Fire Station,
would either be re-profiled or re-aligned.
Three Route Options were considered as identified by Wycombe District Council and are primarily
driven by masterplan considerations. These options are shown on Drawing No 23884/002/008.
For our preferred Route Option 3 the open river channel would extend for a length of 400m, with the
river channel alignment remaining close to the frontage of the Swan Theatre and to the north of the
highway link between Lily’s Walk and Queen Victoria Road.
Only one cross section option was reviewed for this study area comprising a trapezoidal channel with
a 3m wide channel at bed level and side slopes at 1 in 2. The average depth of the bed through the
study area is 1.7m and the new channel would be built to the same grade as the existing culvert and
open channel.
All three route options will impact on the Liberal Club, the Fire Station and the Royal British Legion.
The mature trees which lie within a Conservation Area on the Abbey Way gyratory will also be affected
by all three Route Options, but most severely by Route Options 2 and 3.
The basic cost per metre length for the enhancement of the existing channel is £5,200 and for the deculverting of both culverts £5,300 per metre length for all three Route Options with an overall cost of
£5,471,000 for Route Option 3.
Consideration will need to be given to the soffit level of any new bridges across the new channel. The
minimum soffit level will need to be 600mm above the 1 in 100 year plus climate change flood level.
Opening the culverts within the MU15 study area will certainly help to create and extend an ecological
corridor north towards the town centre linking up with the Rye and Holywell Mead.
Further to the preparation of this Feasibility Appraisal we would make the following recommendations,
some of which are carried over from the 2007 Feasibility Report.


A full topographical survey is required to establish the exact location and level of the two box
culverts within the existing environs. This will help to confirm the spatial requirements for the
new river channel and hence safeguard a development corridor;
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Consider the vertical alignment of all proposed over bridges to ensure a minimum soffit level
of 600mm above the 1 in 100 year plus climate change flood level and ensure this is
compatible with the master plan proposals;



On-going liaison with both the Environment Agency and Chilterns Chalk Stream Project
Officer to ensure proposals are compliant with flood risk requirements and compatible with the
aspirations of all stakeholders;



Liaise with WDC Planning Department and Sainsbury’s developers for any existing relevant
site investigation data, including groundwater monitoring;



Set up a site investigation to determine:
o

the local geology along the route of the culvert and typical backfill used in the 1960’s;

o

natural ground water levels over a 2 to 3 year period to assess the requirement for
lining any new river channel;

o

type and extent of any contaminated material in 1960’s backfill to help confirm
earthworks, any remedial works and disposal costs; and

o

Identify any peat and silt pockets based on the 1700’s river alignment.



Liaison with the Environment Agency regarding their culvert policy in relation to the overall
Masterplan and the extent of allowable development (if any) over the existing box culverts;



Similarly, investigate the implications of any Thames Water wayleaves on the overall
Masterplan proposals;



Discussion with the WDC Tree Officer on the southern extent of the Masterplan development
and the impact on the mature trees within the Abbey Way gyratory Conservation Area;



Review any available archive plans showing development pre-culverting and potential
archaeological impacts and constraints on the alignment. For example the Methodist Chapel
reported to remain beneath the Oxford Road roundabout;



Contact utility companies for diversion cost estimates;



Review the hydrology of the River Wye chalk catchment, supplemented by long term but
temporary flow monitoring to confirm dry weather flows;



Undertake a capacity analysis on one of the twin box culverts to assess the peak capacity for
any future construction phase diversion proposal.
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2

Introduction

Peter Brett Associates has been commissioned by Wycombe District Council (WDC) to undertake a
feasibility appraisal of the potential for de-culverting sections of the River Wye through High Wycombe
town centre.
This commission coincides with the Delivery and Site Allocations Development Plan Document (DSA)
currently being prepared by WDC and falling within the Wycombe Development Framework.
The DSA includes future re-generation proposals for High Wycombe Town Centre, known as the
‘Town Centre Masterplan’. The masterplan includes provision of an alternative route for the A40, the
removal of the Abbey Way flyover and the creation of a high quality public realm, including the
proposed de-culverting.
Following the Public Examination of the 2006 Core Strategy, the Inspector stressed that further
evidence was required to ensure that the masterplanning proposals could be achieved within a
reasonable timescale and clear implementation mechanisms should be in place to achieve them.
This feasibility appraisal forms part of this evidence base and will be included in the public consultation
scheduled for June/July 2010.

2.1

Summary of Key Tasks

We understand that the aim of WDC is to reintroduce the River Wye to the town centre to create an
attractive amenity that will enhance the area. We understand that any proposals must be sympathetic
to the surroundings and fit within their setting.
In our 2007 Feasibility Appraisal we determined that it was feasible to de-culvert parts of the river and
demonstrated how this could be achieved. In this latest Feasibility Appraisal we have given further
consideration to the proposed new open channel with particular emphasis on members of the public
being closer to the water and the need to avoid the wide, deep, largely empty channel that was
proposed in the earlier work.
A newly opened watercourse through the town centre will play a huge part in the creation of the public
realm and it is therefore important that proposals consider more than just the river itself but also its
context and setting. For this reason, a close working relationship with Council Officers and other
interested parties will be vital in taking the proposals forward.
2.1.1

Key Outcomes

The three key outcomes for this study are:
1. Consideration and review of how best to ensure that any re-opening of the river channel could
be achieved close to the surface as part of the delivery of a high quality public realm, taking
into account flood risk, hydraulic gradients and the hydrology;
2. Outline design for the de-culverted river channel at MU24 Octagon Parade and a cost
estimate for these works; and
3. Identification of opportunities for maximising the length of the river re-opened at MU15 Swan
Frontage, taking into account identified constraints in this location.
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2.1.2

Study Areas

There are two main study areas which are shown on Drawing No 23884/002/001. All drawings are
included in Appendix A of this report.
MU24 – Octagon Parade
This comprises an approximately 220m long section of highway running along Oxford Road in a south
easterly direction across the existing Dovecot Road/Oxford Road roundabout towards the Abbey Way
Flyover. South of the Dovecot Road / Oxford Road roundabout the Octagon Parade lies adjacent to
the left hand box culvert, travelling in a downstream direction.
Currently this is a heavily urban environment dominated by the Abbey Way flyover, serving adjacent
highway infrastructure and local retail units.

Photo 1: View looking upstream with the Abbey Way Flyover on the left and the Octagon Parade on the right

Any de-culverting proposals along this section must not compromise potential de-culverting of the
Hughenden Stream which currently enters the left hand box culvert adjacent to the Sainsburys site in
Oxford Road, north of the Dovecot Road/Oxford Road roundabout.
MU15 – Swan Frontage
The Swan Frontage is considered a key gateway site to the town centre but is currently hidden by the
Royal British Legion, the Fire Station and the Liberal Club.

Photo 2: River Wye hidden behind the Fire Station

J:\23884 - River Wye De-culverting Phase 2\WP\Reports\River Wye Feasibility
Appraisal Report_040610_Rev A.doc

6

River Wye
De-culverting Feasibility Appraisal

With the proposed regeneration of the town centre there is opportunity to maximise the existing river
corridor, de-culvert sections of the river currently beneath the Royal British Legion and Abbey Way
flyover further upstream and re-locate the channel to form a more prominent feature.
There are a number of existing constraints that will need to be considered alongside the relocation of
the river channel:


Any existing land uses, such as the British Legion, to remain insitu;



The indicative location of the new development blocks;



The location of an at grade access road/bus link, connecting Lily’s Walk to Queen Victoria
Road; and



The retention of the mature trees on the Abbey Way gyratory.

2.1.3

Depth of River

Associated with the de-culverting proposals for the MU24 Octagon Parade section is the desire to
raise the bed level of the proposed channel closer to the existing street level. This is considered by
WDC to be an important element of creating a high quality public realm within the town centre.
One means considered for achieving this is the incorporation of a dry weather flow channel which is
independent of the twin box culverts but would be able to convey dry weather flow into the study area
at a higher level than the culverts. This option is considered in more detail in Section 8.2.
2.1.4

Terminology

It should be noted that the reader is looking downstream when ‘left hand’ and ‘right hand’ sides are
specifed.
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3

Existing River Wye Characteristics

The photographs below illustrate the character of the River Wye through the study area.

Open channel section of the River Wye
upstream of Westbourne Street. River is
lacking in habitat opportunities due to the
adjacent urban infrastructure and the hard
engineered channel.
Potential location for piped dry weather flow
off-take.

Photo 3: River Wye upstream of Westbourne Street (view looking
upstream)

The River Wye is now hidden from sight,
carried beneath Oxford Road in twin concrete
box culverts.

Photo 4: Oxford Road and Sainsburys (view looking downstream)

The River Wye as it emerges from the twin box
culverts downstream of the Royal British
Legion, lacking in habitat potential.
The Fire Station car park is located on the right
bank. (left hand side in this photo)

Photo 5: To the rear of the Fire Station (view looking upstream)
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Opportunity for habitat improvement increases
as the River Wye leaves the Town Centre and
flows through the Rye and Holywell Mead.

Photo 6: Downstream of Queen Victoria Road (view looking upstream)

The channel is now naturalised adjacent to the
A40 on the left bank and the Rye on the right
bank.

Photo 7: Adjacent to the A40 and the Rye (view looking upstream)

Results of previous de-culverting work on the
River Wye at the London Road Retail Park,
downstream of the town centre.

Photo 8: De-culverting on the London Road Retail Park (view looking
upstream)
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4

Outputs from PBA’s 2007 Feasibility Appraisal

PBA’s 2007 Feasibility Appraisal demonstrated that it was viable to open up the left hand box culvert
of the River Wye along the Oxford Road between Dovecot and Archway, a distance of 150m.
Oxford Road would have to be reduced from a dual carriageway to a single carriageway to
accommodate the new channel.
An impermeable lining would be required for the channel because the culvert is reported to be
founded in or on water-bearing gravels. This would restrict the potential to re-create a chalk stream
however.
The ecological value of the work would be limited to a 150m length and the surrounding urban
infrastructure and traffic would impact on long term environmental improvement.
All work would have to be undertaken with formal consent from the Environment Agency (EA) and
there would be a long term maintenance requirement placed on WDC to safeguard the town centre
against inundation due to blockages.
The estimated cost of the scheme was £1,527,600 including a 20% contingency. It should be noted
that this was the cost of the channel section only and did not include the paved areas up to the shop
frontages. This should be borne in mind when comparing to the costs indicated in this study. An
allowance of £500,000 was made for service diversions.
th

At a Client design review meeting on 4 July 2007 the potential to raise the bed level of the proposed
channel closer to the existing street level was discussed. Potential options included:


revising the gradient through the entire length of the culverted section from the point at which
it drops down 1.18m at the entrance to the downstream extent in St Mary Street; or



Running a separate dry weather flow system in parallel with the culvert.

Factors that would have to be considered include available cover beneath the existing highway and
the need for a flow control system at the upstream end that must be fail safe in storm conditions.
Consultation with the EA would be essential. All options would require detailed hydraulic assessment
and any solution must not impact on the flow conveyance of the River Wye either in dry weather and
flood conditions.
It was recommended that an assessment for re-grading the whole section should precede the deculverting of discrete lengths to guard against abortive work.
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5

Culvert Details

This report is based on information about the culverts that has been gathered from a number of
sources. This principally falls into two parts, historic information from when the culverts were
constructed and a 2008 Structural Inspection report undertaken by Jacobs.

5.1

Historic Data

The Design Engineer’s Report from 1964 confirms that the Wye was culverted within twin box culverts
beneath Oxford Road and the town centre from the junction with Westbourne Street to the north west
and St Mary’s Street to the south. This is a distance of approximately 840m.
At the downstream end, an extension of the Royal British Legion Club means that the left hand box
culvert lies beneath the footprint of this building.
More recently the construction of the new Sainsburys store and associated infrastructure has seen the
re-alignment of the Hughenden Stream and its confluence with the Wye. We understand that the
Hughenden Stream now enters the left hand (northern) box culvert as twin 900mm diameter pipes.

5.2

Jacobs 2008 Principal Inspection

As part of this latest feasibility appraisal the 2008 Principal Inspection Report prepared by Jacobs was
obtained from Buckingham County Council (Bucks CC). The report is primarily a condition survey but
it confirms that the structure comprises a pair of reinforced concrete box sections which merge to form
one structure at both the upstream and downstream ends but are separate for the majority of the
822m length.
There are cross-over culverts at various locations between the two main reinforced concrete box
sections. There is a cross-over culvert at Ch 492m in the first study area (MU24) and a further crossover culvert at Ch 676m in the second study are (MU15). It is understood that these help to equalise
the water level between the two culverts as various connections enter along the route.
The key dimensions of the twin box culverts as summarised in the Principal Inspection Report are:


The span (length) of each of the twin culverts is approximately 822m;



The clear width of each culvert is approximately 1750mm at the upstream end. This
dimension increases to about 2300mm at the downstream end;



The clear height of each culvert is approximately 1050mm at the upstream end. This
dimension also increases slightly towards the downstream end.

A concrete training wall separates the flow into the twin culvert at the upstream end. At the
downstream end there is a concrete cutwater to ensure uniform flow from both of the concrete box
sections.
Steel sheet piles are reported to span across the width of the culvert at some manhole locations along
the span. These were found to be in generally good condition but their purpose is not known.
The structure is reported to be in a fair condition. There is a general spalling of concrete in the soffit of
the top slab at a few locations along the span. These areas are mainly around the manhole locations
and areas of “obvious” works above the culvert. Reinforcing bars have been exposed in most of these
areas. There is some spalling of the concrete around incoming pipes which have been installed post
construction of the culvert and the work has never been made good.
There are currently no high priority remedial works required to ensure structural integrity or safety of
the public although there are some medium or low priority recommendations made in the report as a
part of good practice asset management.
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6

Methodology for 2010 Feasibility Study

6.1

Masterplanning

The de-culverting proposals outlined for the two study areas are based on the current masterplan
developed by PBA on behalf of WDC and Bucks CC, as shown on Drawing No 14737/001/054 Rev C.
This plan has been supplemented by Landscape Architect concept plans produced by idPartnership
and include:
HW MU24 AWN Aerial looking NE 21 May;
HW MU24 AWN Aerial looking SE 30 April;
MU15 Site Concept Diagram (indicative) – taken from DSA 2009. Retains river insitu;
MU15 Artists Impression of development at Swan Frontage (with river retained insitu);
MU15 Abbeyway S, 14 Jan 10 – Option 5 CD – shows potential for relocation of river;
HW MU15 AWS, 14 Jan 10 – Option 5 view NW – shows potential for relocation of river;
010 Proposed Master Plan – Option 1B;
011 Proposed Master Plan – Option 2B;
012 Proposed Master Plan – Option 3B;
013 Proposed Master Plan – Option 4A;
These drawings are all included in Appendix A of this report.

6.2

Hydrology

The design hydrological inputs to the Environment Agency’s hydraulic model were obtained from a
FRQSIM hydrological model of the Wye catchment constructed by WS Atkins in 2001. These inputs
remain unchanged for this feasibility study.
For the 2007 feasibility study an assessment of dry weather flow was made. This concluded that the
dry weather flow would be between 80 and 170 l/s, based on the Q95 base flow figures for the flow
gauge at High Wycombe (Ref No 039039) for 1999 and 2000. This data was obtained from the Centre
for Hydrology and Ecology’s Hydrometric Register and Statistics.
For the 2010 feasibility study, further data for the High Wycombe gauging station was obtained from
the National River Flow Archive (NRFA) to enable a reassessment of the dry weather flow. The data
obtained was mean daily flow data from 1997 to 2007. The average mean daily flow for each
complete (or mostly complete) water year in the record was calculated and is shown in Table 1 below.
Table 1: Average mean daily flows for High Wycombe gauge (Ref No. 39039)

Water Year
1997-98
1998-99
1999-2000
2000-01
2001-02
2002-03
2003-04
2004-05
2005-06
2006-07

Average of mean daily flows (cumecs)
0.084
0.360
0.231
0.633
0.294
0.347
0.094
0.063
0.003
0.250
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It can be seen from Table 1 above that there is a wide variation in average mean daily flow throughout
the data record. This is due to the very permeable nature of the catchment. It is well known that the
winter flooding events of 2000/2001 were extensive and groundwater flooding was experienced in very
permeable catchments from December until May, hence the average mean daily flow of 0.633 cumecs
for this period. In addition, it is also well known that the period 2003 – 2006 was very dry, hence the
very low mean daily flows for this period.
The average mean daily flow figure for the whole data set (complete or mostly complete water years
only) is 0.24 cumecs. This figure was used as the estimated dry weather flow for this feasibility study.

6.3

Hydraulic Model

6.3.1

Options Modelling

Various different open cross-section options were modelled for the MU24 Octagon Parade study area
with a 172m open reach between chainages 338m and 510m along the town centre culverts. Options
were modelled where both culverts were opened or only the left hand culvert was opened. Where only
the left hand culvert was opened, the schematisation at the upstream end of the town centre culverts
was altered to reflect the fact that there are actually two drop structures, one into each culvert, with a
concrete wall separating them. This was done to enable all the dry weather flow to be diverted down
the left hand culvert by raising the crest of the drop structure at the upstream end of the right hand
culvert. This should minimise the risk of the open channel becoming dry in times of low flow.
One option was modelled for the MU15 Swan Frontage study area with a new 226m long open reach
between chainages 600m and 826m (downstream end of town centre culverts) and a re-profiling of the
existing open reach between sections WY11067 (downstream end of town centre culverts) and
WY11062U (just upstream of A40 Abbey Way culvert). Only the scenario where both culverts are
opened was modelled for this study area.
The modelled options are described in more detail in Sections 8.4 (MU24 Octagon Parade) and 9.1
and 9.3 (MU15 Swan Frontage).
6.3.2

Background Information

The River Wye Section 105 Flood Study was carried out by Atkins and Jacobs Gibb (now Jacobs)
between 1999 and 2001 for the Environment Agency (EA). The study included hydrological and
hydraulic modelling of the River Wye from West Wycombe to its confluence with the Thames
(including the Hughenden Stream and Wycombe Marsh Brook tributaries). The hydraulic model was
calibrated against two historic events and has been run for the 1 in 5 year, 1 in 20 year, 1 in 50 year, 1
in 100 year and 1 in 200 year design events. The 1 in 100 year plus climate change event was not
modelled. Similar to the 2007 study, the 1 in 200 year level is assumed to be equivalent to the 100
year plus climate change level.
The model was provided to Peter Brett Associates by the EA via Wycombe District Council to enable
an assessment to be made of the effect of de-culverting two reaches of the town centre culverts in
High Wycombe.
6.3.3

Existing Hydraulic Model

The existing model was originally run using ISIS Version 1.4/2.0. However, changes to the ISIS
software since 2001 mean that the existing model will produce different results if run with a more
recent ISIS version. Therefore, to enable comparison of the results from the existing model with those
from the open culvert reach model, the existing model needed to be re-run using the latest version of
ISIS (Version 3.3 was used).
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When we ran the model, we noted that a number of the parameters used to run the existing model had
been amended from the default settings, which is not recommended unless there is good justification
for doing so, as they can significantly affect the results. However, there was no explanation in the
modelling report as to why these parameters were changed, although, it is likely that it was to improve
model stability. The amended run parameters used are as follows:
Table 2: Amended run parameters

Parameter
Water level tolerance (htol)
Flow tolerance (qtol)
Maximum iterations (maxitr)
Preissmann box weighting factor (theta)
Weighting between successive iterations (alpha)
Depth of Preissmann slot (psdeep)

Value Used
0.015
0.015
16
0.55
0.55
0.4

Default Value
0.010
0.010
6
0.7
0.7
1.0

The existing model runs using the adaptive timestep facility, which enables the timestep to be altered
automatically throughout the model run depending on the stability of the model. The existing model
runs very slowly using a time step of between 0.5 and 3.8 seconds throughout most of the model run,
which is very small and implies that the model stability is poor.
These run parameters were also used to re-run the EA’s model using the latest version of ISIS
(Version 3.3) as the model would not run otherwise.
Within the reach that includes the culverts there are two elements of schematisation in the existing
model that do not seem to reflect reality. The first is at the upstream end of the culverts. In the
existing model, there is one weir unit used across the full width of the channel with a short reach of
open channel downstream connected to a junction. Downstream of this junction, there are two short
reaches of open channel leading into the twin town culverts. However, in reality, there is a separate
weir dropping down into the upstream end of each town centre culvert and these are separated by a
concrete wall. There is no explanation in the modelling report as to why this schematisation has been
used. Changing the schematisation to two separate weirs was undertaken for the 5 year event as part
of the previous feasibility study in 2007 and there was only a minor effect on water levels (0.006m
increase immediately upstream of the drop).
The second element is that the dimensions and gradients of the culverts do not match the historic
design notes, the sewer plans or the description in the study brief. In the existing ISIS model, the
culverts are modelled as detailed below:


Culvert B (right hand culvert) – 1.6m x 1.0m at the upstream face and 2.0m x 1.01m at the
downstream face (with 8 interpolate sections in between) at a gradient of 1 in 247 (total length
of 840m).



Culvert A (left hand culvert):


upstream face to first confluence with Hughenden Stream (270m) – 1.6m x 1.0m at a
gradient of 1 in 246



first confluence to second confluence with Hughenden Stream (70m) – 1.6m x 1.0m at
a gradient of 1 in 241



second confluence with Hughenden Stream to downstream face (500m) – 1.6m x 1.0m
at upstream end and 1.6m x 0.98m at downstream end at a gradient of 1 in 495.
There is then a drop in the bed at the downstream end of the culvert of 1.0m and a
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comment states that the true bed level should be 66.25m AOD rather than 67.25m
AOD. There is no explanation in the modelling report for this change in gradient and it
is likely to have an effect on water levels upstream. If the true bed level is used, the
gradient of this downstream reach of the left hand culvert would be 1 in 247.
It states in the modelling report that a new survey of the culverts was undertaken by Atkins AMC in
2000 for the modelling study. However, this survey has not been made available to PBA for the
purpose of this feasibility appraisal.
In addition, there are no outlet losses included for the culverts in the existing model, which could affect
the results. Inlet losses are also not included but are probably not required due to the drop into the
upstream end of culverts.
There are two errors in the existing Jacobs model supplied by the EA which prevented it from running.
These are as follows:


Section WY2009 has an extra ‘9’ at the end of the last chainage value for the section – had to
be removed in a text editor as it cannot be seen in the ISIS editor.



Comment after Section WY11014 has a tab in it (line 6399), which means model will not run –
had to be removed in a text editor as it cannot be seen in the ISIS editor.

6.3.4

Changes to Existing Hydraulic Model for this Feasibility Study

The two errors in the existing hydraulic model described above were corrected to enable the model to
load into ISIS.
Initially, it was thought that the existing model would be used without any changes being made.
However, the model was so unstable that the changes required to model the de-culverting options
meant that the model would not run. Therefore, the model was truncated in order to enable the
assessment of the proposed de-culverting options. The upstream boundary of the truncated model is
at node WY2019, the downstream boundary is at node WY11051U and the upstream boundary of the
Hughenden Stream is at node HU503003 (just upstream of the twin culverts under the town centre).
In addition, the existing FRQSIM boundaries FRQSIM10, FRQSIM11 and FRQSIM14 were retained
unchanged.
The full existing model was run using the existing model parameters but in Version 3.3 of ISIS and
boundaries were extracted at nodes WY2019 (QT), HU503003 (QT) and WY11501U (HT) for input into
the truncated model.
In addition to truncating the model, the gradient of the left hand culvert was returned to 1 in 250 to
reflect reality and therefore, the drop structure at the outlet of the left hand culvert was removed. This
was done to ensure that the actual situation was represented in the model and to enable modelling of
the opening of both culverts more accurately.
The truncated model is much more stable than the full model. It runs with a 15 second fixed time step
and all the other run parameters are returned to their default values.
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7

Liaison with the Environment Agency and Chilterns Chalk
Stream Officer

During the course of the Feasibility Appraisal, consultation has been made with Emily Dartnall (Major
Projects Officer, Planning Liaison, Environment Agency).
th

Further, a meeting was held on the 4 May with Lesley Sproat, the Environment Agency’s
Conservation Officer and Allen Beechey, the Chilterns Chalk Streams Project Officer to ensure that the
requirements of both organisations to maximise the potential to return the de-culverted sections to a
chalk stream are met. The notes of the meeting are included in Appendix B.
It was felt that a stone bed was essential for a chalk stream and the gradient needed to be slacker
than 1 in 250 to help encourage the correct conditions for habitat development. It was suggested that
this could be achieved by the introduction of a cascade or stepped weir at the upstream end to drop
the levels down and ensure that the reach is not impounded. However, all structures would require
fish passage to be incorporated. For the MU24 study area a drop structure has been incorporated at
the downstream end of the open reach, so as to hold the water level closer to ground level.
Concern was expressed that the river may end up as a long straight drain. However, the Environment
Agency would prefer to see the river opened up, rather than remaining in culvert.
There should be opportunity to naturalise the overall channel width as much as possible and not just
set it aside for pedestrian areas. Sloping banks were preferable to vertical banks both in terms of
naturalisation and health and safety. The importance of ensuring that there was movement of water
within the channel with the possible introduction of berms was emphasised and it was felt that the
detail shown on PBA Drg No 19059/200/002 (2007 Feasibility Report) was a good starting point.
Features to be ideally incorporated within the de-culverted channel include:


Vegetation;



Turbulence and movement of water with the introduction of berms and riffles;



Gravel bed;



Naturalised and sloping banks;



Fish passes.

Features to be avoided:


Glides of water;



Over wide channels;



Significant number of over bridges.
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8

Oxford Road and MU24 Octagon Parade

8.1

Extent of de-culverting

The extent of the de-culverting in the MU24 Octagon Parade study area is shown on Drawing No
23884/002/002. Based on PBA Drawing No 14737/001/054 Rev C, the latest engineering master plan,
the potential de-culverting starts at Chainage 338m, where there is a corridor width of 20m just to the
north of the Dovecot Road/Oxford Road roundabout and finishes at Chainage 510m, the point at which
the existing retail units encroach into the Abbey Way flyover, a distance of 172m. At this downstream
extent there is a clear width of 24m for the streetscape proposals, based on the current building
extents.
At Chainage 338m the existing bed level of the twin box culverts is set at approximately 2.14m below
ground level. The culverts fall at a gradient of 1 in 245 and adjacent to the Octagon Parade the invert
level of the twin box culverts is set some 2.5m below ground level. At the end of the study area (Ch
510m) the ground level drops by just under 1m and the bed of the twin box culverts is some 1.74m
below ground level.
The de-culverting proposals in this area will need to accommodate one vehicular crossing point at the
location currently occupied by the Dovecot Road/Oxford Road roundabout.

8.2

Dry Weather Flow Off-take

In the earlier study that was undertaken by PBA in 2007 one of the issues that became apparent was
the fact that opening the culverts in any location means that the bed level (and hence water level) are
over two metres below ground level. This means that the channel is relatively deep and wide, thus
making people remote from the water itself.
This leads to a scenario which is not ideal and is not reflective of the river channel details either
upstream or downstream of the culverts. The upstream and downstream situations are illustrated in
Photographs 3 and 5 above. To put this into context, if the culverts were opened in the area of
Dovecot Road, the bed level would be around 2.5m below ground level. At the upper end, before the
river drops into the culverts, the bed level is more like 1m below ground level and this is similar at the
downstream end where the river emerges from beneath the British Legion Club.
This situation is created because, at the upstream end, the bed level drops by approximately 1m as
the river enters the twin box culverts. This is necessitated by the fact that the culverts run
predominantly under Oxford Road and so need to be at a sufficient depth to allow the road to be
constructed over the top. Our investigations into the line and level of the culverts, discussed in Section
10, indicate that the gradient of the river bed within the culverts is relatively constant until the
downstream end.
It is therefore the aspiration of WDC to allow people to be closer to the water and this report looks at
various ways that this can be achieved.
One option put forward in 2007 was the possibility of drawing off the dry weather flow (dwf) at the
upstream end, before the flow drops down into the culverts. This would potentially allow the dwf to be
kept closer to ground level so that when this new independent culvert is opened up further
downstream, there would not be such a great difference in level between the water and the ground
level. In this scenario, both the twin box culverts would be retained in order to cater for the flood flow
events.
It was envisaged that the dwf could potentially be drawn off into a pipe which would run adjacent to the
culverts into the area of Oxford Road adjacent to the Eden Centre where it could then be opened up
into a channel giving a similar appearance and proportions to the channel upstream. Based on the
average daily dwf this pipe would need to be 600mm in diameter.
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Drawing number 23884/002/004 has been prepared to help illustrate the issues surrounding the
abstraction of the dwf in this area.
As discussed in Section 10, we have now established the line and level of the two culverts using
various sources of information. It is clear from this that the presence of the culverts themselves is a
major constraint to the proposal to draw off the dry weather flow. Typically, the top of the culvert is
relatively shallow, varying from 375mm cover to around 1m. Drawing 23884/002/004 indicates a
section drawn outside number 84 Oxford Road and it can be seen that the culvert in this location only
has 375mm of cover.
This means that any pipe that is constructed to abstract the dwf could not cross either culvert between
the abstraction point and the area adjacent to the Eden Centre. This having been established, we
determined that the dwf pipe would therefore have to start on the right hand bank.
This presents two further complications. Firstly there is insufficient space on the right hand bank at the
upstream end to construct a control structure suitable to draw off the dwf without encroaching into the
adjacent car park. This point is indicated on Drawing 23884/002/004. Secondly, the existing right hand
culvert is constructed such that it passes partly underneath the southern footway adjacent to Pyramid
House and properties 30 to 34 Oxford Road. This means that there is insufficient space to install a
pipe in this location, between the existing culvert and buildings, without impacting on the buildings
themselves.
It is worth noting that these pinch points between the culverts and adjacent buildings have been
occupied by utilities over the years.
The final issue is the depth that the dwf pipe would have to be constructed. It has been calculated that
th
the pipe would need to be 600mm diameter. To meet industry standards (i.e. Sewers for Adoption 6
Edition) a pipe laid within the footway should ideally have 900mm of cover. If a pipe wall thickness of
50mm is assumed, then the invert of the pipe at the upstream end would be 1550mm below ground
level. The length of the dwf pipe is approximately 340m, assuming it is opened up at Ch 334m.
Taking a gradient of 1 in 500 the invert of the pipe at this point would have fallen a further 680mm.
Without a full topographic survey it is difficult to comment with certainty on the depth below ground
level that this new dwf culvert would be exposed within the MU24 study area. However, the depth
could vary between 1550mm and 2230mm. Adjacent to the Eden Centre, the invert level of the
existing culverts is approximately 2139mm below ground level. Therefore, even if the spatial
constraints could be overcome, the inclusion of a new dwf pipe would result in a bed level similar to
that of the existing invert level of the culverts.
It is demonstrated in Section 8.4 that there are other options available to raise the bed level of the
proposed river channel.

8.3

Streetscape Proposals

During this study, we have been highly aware of the context into which the de-culverted sections of the
River Wye need to fit. There are two main areas of interest, MU24, adjacent to the Octagon Parade
and MU15 adjacent to the Swan Theatre. These two areas are currently quite different, the former
being within the heavily urbanised town centre area, whilst the latter is on the edge of the town where
the context becomes more rural.
We do not believe that the treatment of these two areas should necessarily be the same. In the MU15
area, the proposal is to extend the existing open channel further upstream, thus the choices available
in terms of channel section are more limited. In the MU24 area, there is no existing context and so we
have looked at a range of options, from the ‘ideal’ chalk stream profile (Option 5) through to a
completely urbanised channel (Option 4). These are discussed in more detail in Section 8.4.
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8.3.1

MU24 Octagon Parade

The area outside the Octagon Parade (MU24) is heavily urbanised and currently exhibits limited areas
of green space. As part of any strategic masterplanning of this area, there would be the opportunity to
increase green space, including within the new river corridor.
The river currently has no context in this area because through this part of the town it is fully culverted.
The sections that are open at the upstream and downstream ends exhibit the characteristics of an
urban concrete channel and it may not be appropriate to replicate this in the MU24 area. This gives the
opportunity to assess a range of options for the open channel that could be formed if the culverts were
being opened.
From the perspective of the Environment Agency and the Chalk Stream Officer (discussed in Section
7) the preference would be to re-create a chalk stream river profile that provides opportunities for
planting in the stream bed and on the river banks, thus providing habitats for a wide selection of
wildlife. This form of channel has been created as part of a previous de-culverting scheme further
downstream within the London Road industrial estate.

Photo 9: De-culverting on the London Road Retail Centre

Whilst this represents the preferred “green” option there is a danger that the introduction of this type of
river section outside Octagon Parade will be out of context. Further, the newly created habitats within
the river channel will have no linkage to other green spaces (other than along the river through the
remainder of the culverts) which will mean that it may struggle to evolve into a sustainable habitat.
At the other end of the spectrum is the provision of a hard surfaced, vertically sided channel that
allows for a channel that possibly fits better within the urban context and gives the opportunity to
develop it into a ‘water feature’. In our bid proposal, we used the section of the River Kennet that
passes through the Oracle shopping centre in Reading as an example of this form of channel. This
gives the opportunity for people to access the water via a lower walkway level under normal flow
conditions but this area is designed to flood in extreme weather events.
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Photo 10: The River Kennet through The Oracle Shopping Centre, Reading

Clearly, there is scope to have a channel profile that is a compromise between these two extremities
and we have therefore considered three other options within this study. These are generally shown on
Drawing Nos 23884/002/005 and 006. At this stage, we do not consider that we can suggest which is
the best option because this is, to some extent, a subjective decision. We have however sought to put
each option through a scoring process to determine how well they meet with the requirements of
WDC, the Environment Agency, the Chilterns Chalk Stream Officer and practicality requirements. This
is discussed in more detail in Section 8.4 below.

8.4

Modelled Options

Drawing No 23884/002/002 shows the alignment of the culverts through the study area between Ch
338m and Ch 510m, a distance of 172m. Generally the culverts would appear to be set with a clear
distance of approximately 6m between external faces, with the culverts moving to the south side of the
street adjacent to the Octagon Centre. There is a cross-over culvert at Ch 492m.
The modelled options are shown on Drawing Nos 23884/002/005 and 006 and have been prepared
based on an available corridor width of between 20 and 24m, assuming that both culverts are opened
up. The available corridor width has been taken from PBA Masterplan Drawing No 14737/001/054
Rev C.
Most cross section options can also be achieved with just a single box culvert opened up. Since the
left hand box culvert is located more centrally within the highway, this would be the box culvert to be
opened.
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The implications of opening both or a single box culvert are summarised below:
Option

Advantages

Both culverts opened

Disadvantages

Maximises area for streetscape

Would require temporary over
pumping during construction

Carries all dwf without the need
to incorporate a dwf diversion

More expensive temporary
works

No risk of affecting flood risk
upstream as a result of the dwf
diversion
Preferred by EA
Left hand culvert only
opened

Right hand culvert can be used
to carry flows during
construction, other than the
Hughenden Stream

Reduces area available for
streetscape

Would require dwf diversion at
upstream end of right hand
culvert which could increase
flood risk upstream if not
managed in flood events
Length of de-culverting is
reduced by 15m at upstream
end, to fit with current
masterplan, Drg No
14737/001/054 Rev C.
Future development footprint
could be restricted by existing
right hand culvert remaining
insitu.
Not preferred by EA (leaves a
constraint buried in the ground)

Table 3: Comparison of opening a single or both culverts

We note that the idPartnership drawings indicate a streetscape corridor width of 18m adjacent to the
Octagon Parade. The current distance between structures either side of the Abbey Way is
approximately 24m, with the right hand culvert lying some 4m away from the buildings on the south
side of the road.
Given that the Environment Agency have a policy against building over existing culverts (Ref
Environment Agency Policy regarding Culverts, March 1999), if the clear distance between retail units
was reduced by 6m, both culverts would need to be de-culverted to locate the new river channel in a
more central location. Alternatively, the footprint of the development on the north side of the road
could be increased in a southerly direction to maximise retail potential.
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This avoids conflict with building over an existing culvert both in terms of the Environment Agency’s
policy and potentially any Thames Water wayleave, given that the culverts are recorded as surface
water sewers on Thames Water’s records.
8.4.1

Option 1

This comprises a channel width of 4.2m (based on the total width of both box culverts). At the
upstream end the right bank represents a lower pedestrian area, set 1050mm above bed level. The
left bank is sloping at 1 in 2 to reach the existing ground level. Opposite the Octagon Parade, the
lower pedestrian area is moved to the left bank where there is more room for pedestrian movement
and it will generally receive more sunlight.
8.4.2

Option 2

This option maximises the lower pedestrian areas with them provided on both left and right banks.
Again the channel is 4.2m wide and the lower pedestrian area is 1050mm above bed level. All banks
associated with this option are vertical.
8.4.3

Option 3

This option removes the lower pedestrian areas and instead both banks are set at a slope of 1 in 2.
The right bank incorporates an access footway for maintenance purposes. The width of the channel at
bed level is approximately 3m.
8.4.4

Option 4

This option is taken from idp landscape plans C893/010 to 013, dated April 2010, and represents a
channel 8m wide with vertical sides within a single pedestrian area spanning the full corridor width.
8.4.5

Option 5

This is similar to option 2 but introduces sloping banks set at 1 in 2 from bed level up to the lower
pedestrian area. The width of the bed is 3m when both culverts are opened up and 1.7m with just the
left hand culvert opened.
8.4.6

Options for raising the bed and water level

A number of scenarios were modelled that were considered to help bring the river closer to the public.
The scenarios included:


Incorporating a single 450mm high weir along the opened section at the downstream end;



Incorporating 3 weirs (upper two weirs 500mm high, downstream weir 450mm high) along the
opened section; and



Raising the bed level by slackening the gradient along the open section from 1 in 245 to either
1 in 500 or 1 in 750.

The latter has the advantage of raising the bed level by 351mm and 466mm respectively at the
downstream end.
Based on the comments provided by the Environment Agency and the Chilterns Chalk Stream Officer,
Option 5 was only modelled without weirs as both organisations have a preference that no glides of
water are incorporated.
To reflect the incorporation of vegetation within the channel the Manning’s ‘n’ was increased from 0.03
to 0.05. This alters the flow characteristics of the channel bed, in order to check that flooding (up to
the 1 in 200 year event) does not occur as a result.
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8.5

Scoring of the Options

As discussed in Section 8.3, each option was scored subjectively using a number of equally weighted
criteria detailed in Appendix D and summarised below:


Length of de-culverting;



Influence on Hughenden Stream;



Opportunities for raising the river bed;



Planning for flood risk;



Planning for health and safety;



Design requirements in relation to maintenance;



Desire to create high quality public realm;



Naturalisation of the river banks;



Provision of crossing points;



Environment Agency requirements;



Chiltern Chalk Stream Officer requirements.
The results are as follows:
Option

Score (%)

1

70

2

66

3

72

4

53

5a

81

5b

80
Table 4: Summary of Options Scoring System

This exercise demonstrates that there are a number of options that would fit within the master plan
proposals.
In terms of satisfying the requirements of the Environment Agency and the Chilterns Chalk Stream
Officer then Option 5a/b would be the preferred option.

8.6

Hydraulic Modelling Results

The modelling results are detailed in Appendix C and illustrated graphically on Drawing No
23884/002/007. The tables show the variation in bed level to ground level at a gradient of 1 in 245, 1
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in 500 and 1 in 750. Then for each option (with the exception of Options 3 and 5) the maximum water
level is given for 2x the dry weather flow, for the 1 in 100 year flood event and the 1 in 200 year flood
event for each of the three scenarios described in Section 8.4.6.
Option 4 retains all peak flood water levels within the single main channel.
All remaining options generally keep the peak flood water levels within the lower channel. However,
with the “3 weir” option there is a tendency for some over-topping on to the lower platform.
Increasing the Manning’s ‘n’ to 0.05 does increase flood levels but generally by only 100 to 200mm.

8.7

Crossing Points

Over the extent of the section of the culverts that could potentially be opened, there will be a need for
crossing points to accommodate pedestrians, vehicular traffic and possibly services. In terms of traffic
crossing points, we have assumed that these need to fit in with the proposed road layout indicated on
the Town Centre Masterplan drawing (reference 14737/001/054). Currently this shows the service
road up to the Eden Centre and Tesco Supermarket.
In terms of other dedicated pedestrian crossing points, these can be constructed in locations to suit the
masterplan and in a form that suits the overall vision. We have used idpartnership drawings to make
an assessment of the likely requirement for pedestrian bridges throughout the report.
IdPartnership drawings C893/010 to 013 generally show a pedestrian crossing point at approx Ch
465m within the MU24 study area.
However, it should be noted that both the Environment Agency and Chilterns Chalk Stream Officer
would be averse to the addition of too many crossing points due to the potential impact on flood flows.
As discussed below the provision of DDA compliant ramps could:


impede flood flows if the soffit of any new crossing falls below the 1 in 200 year flood level
plus 600mm; and



impede pedestrian movement, since there is insufficient headroom on the lower pedestrian
areas to allow the public to pass underneath the new crossings.

Road Bridges
The culverts are predominantly located under existing carriageway, along the line of Oxford Road.
Along this section, Oxford Road has various junctions and these are also constructed above the
culverts. This means that when the culverts are opened, not only will Oxford Road itself need to be
realigned, but any junctions in that area will also have to be changed.
To maintain the continuity of the existing road network and to fit with the long term plan there will need
to be a new bridge constructed across the new river channel to serve the entrance to the Eden Centre
and Tesco Supermarket.
There are a number of options for this bridge structure ranging from the re-use of the existing culverts
to the construction of a new bridge structure.
The choice of which option is taken forward is dependent on a number of factors including:
 Cost;
 Aesthetics;
 Required bed and channel levels;
 Location of existing culverts relative to masterplan aspirations; and
 Assessment of flood flow characteristics
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Cost – There is a significant variation in cost between all of the various options available and as noted,
this needs to be balanced against the aesthetics of the finished scheme. The lowest cost option would
be to re-use the existing culverts as they pass under the Eden Centre / Tesco access road. This would
require careful consideration of the headwall structures constructed on either side of the road but
these could be constructed in brickwork to give suitable flexibility in construction and produce a
reasonable looking finish.
At the other end of the scale, is the construction of a new bridge structure. Again, this could take a
variety of forms although the geometry and level of the road, and hence bridge soffit, is limited by
highway geometry as discussed below.
Aesthetics – As noted above the aesthetics are a function of cost, coupled with careful design.
Required bed and channel level – There are a range of channel options discussed in this report and
some of them have implications in terms of the provision of a bridge crossing, particularly if the river
channel is re-graded. The main consideration is to ensure that the soffit level of the bridge remains at
least 600mm above the 1 in 200 year flood level.
Location of existing culverts in relation to masterplan aspirations – It may be that the existing
culverts could not be re-used because they are not located in the right location to suit the masterplan
aspirations. In this case, a new bridge or replacement culvert sections could be used.
Assessment of Flood Flow Characteristics - The scope for the construction of a road bridge is
limited within the confines of highway geometry standards. This means that the ‘ground’ level crossing
the bridge cannot vary significantly from existing ground levels because the road crossing will have to
tie back into the existing carriageways on either side.
This means that the soffit level of the bridge (i.e. the underside of the bridge beams) is potentially a
constraint to the channel modelling process. We estimate that the thickness of the bridge deck is likely
to be in the order of 1m.
Pedestrian Bridges
Pedestrian bridges can be located to suit the masterplan aspiration and to tie in with pedestrian desire
lines. We have used idpartnership drawings to make an assessment of the likely locations but this is
clearly a subjective issue that can be considered further as design options are taken forward. The
main issue in the context of this study is to make provision for pedestrian bridges within the scheme
and within the costings.
As for the form that the bridge will take, this can vary widely depending on the requirements in terms of
the masterplan vision. Simple timber bridge structures can be bought ‘off the shelf’ at a moderate cost
but more complex bespoke designs can be prepared, with varying costs.
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9

MU15 Swan Frontage

9.1

Alignment Options and Extent of de-culverting

We have reviewed three route options for de-culverting the river in the area adjacent to the Swan
Theatre and these are shown on Drawing No 23884/002/008. It should be noted that these options
have been identified by WDC and are primarily driven by masterplan considerations.
All three options provide the opportunity to open up the culverts and we set out below our specific
comments on each option and the relative merits of each.
The de-culverting starts to the north of Lilys Walk at Ch 600 where there is a 24m wide corridor
between retail units. Both culverts would be opened as far as their downstream extent at Ch 826m.
The existing 190m of open river channel would be re-profiled as far as the Abbey Way trash screen.
The existing Masterplan (See Drg No 23884/002/003) shows a proposed development above the
existing culverts at Ch 675m. It is highly likely that such a proposal (to develop above the existing
culverts) would not be approved by the Environment Agency as part of the future planning process.
Reference should be made to the Environment Agency Policy regarding Culverts, March 1999. As
such the options discussed below assume that future development footprints will not encroach upon
the existing culvert alignment.
For comparison purposes the river is currently within open channel for a distance of just under 190m,
including two existing over bridges (Queen Victoria Road and St Mary Street) within the study area.
All masterplan proposals need to consider the location of the existing mature trees on the Abbey Way
gyratory. Although there are no TPOs on these trees, they do lie within a Conservation Area and as
such consultation will be required with WDC if proposals impact on the trees and their root protection
areas.
9.1.1

Route Option One

This option reflects the current town centre masterplan layout that is shown on PBA Drawing No
14737/001/054. We have indicated the length of river that can be de-culverted on drawing
23884/002/008 and this equates to 226m from the existing headwall, at the rear of the Fire Station,
upstream to a new headwall, north of Lilys Walk at Ch 600m.
The de-culverted section would need to cross beneath the busway linking Lilys Walk to Queen Victoria
Road, effectively following the alignment of the existing culverts.
The open river channel immediately to the rear of the Fire Station and the Liberal Club remains on its
original alignment but could be modified within the 20m wide corridor that becomes available between
the Swan Theatre frontage and the highway connecting Lilys Walk with Queen Victoria Road on the
right bank. The open concrete channel would be removed to incorporate sloping vegetated banks, a
gravel bed and berms to encourage the movement of water.
This option leads to a total open channel length of approximately 410m and does not appear to directly
impact the mature trees on the Abbey Way gyratory.
9.1.2

Route Option Two

This option re-aligns the existing river channel from just north of the A40, beneath Queen Victoria
Road, through the Abbey Way gyratory system again finishing at a new headwall north of Lilys Walk.
The river channel is moved south away from the Swan Theatre Frontage with the highway linking Lilys
Walk to Queen Victoria Road on the left bank. On the right bank there is potential for a 30m wide
pedestrian area.
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The total length of now open river channel created is approximately 430m. This option would mean
that the river channel was no longer hidden by adjacent development sites.
There is scope for the new river channel to be formed with sloping banks and to become an integral
part of the open plan area.
This option takes the new river channel through the area of mature trees on the north side of the
Abbey Way gyratory. As such consultation will be required with the WDC Tree Officer to assess the
extent of the allowable development on the trees.
9.1.3

Route Option Three

This option is very similar to Option 1 but the de-culverted section, upstream of the existing Fire
Station headwall, remains on the north side of the highway linking Lilys Walk to Queen Victoria Road.
The highway linking Lilys Walk to Queen Victoria Road is moved south so that new development units
can be incorporated on the right bank.
The length of now open river channel created is 400m. However this option would give the longest
continuous run of river channel without being interrupted by the Lilys Walk overbridge. Since this
overbridge in the previous two options is skewed it does mean that a significant section of the new
channel in Route Options 1 and 2 would be obscured from sight.
The available width of river corridor needs to be determined with the masterplanners in relation to the
position of the new building footprints, particularly on the right bank.
This option takes the Queen Victoria/Lilys Walk connecting highway through the area of mature trees
on the north side of the Abbey Way gyratory. Again consultation will be required with the WDC Tree
Officer to assess the extent of the allowable impact on these trees.

9.2

Crossing Points

9.2.1

Route Option One

There would be 2 vehicular crossing points associated with this option:


Abbey Way, connecting Queen Victoria Road with Paul’s Row (new road bridge); and



Lilys Walk bus route (new road bridge).

9.2.2

Route Option Two

There would be 2 vehicular crossing points associated with this option:


Queen Victoria Road Bridge would need re-building to the south of the current location; and



Lilys Walk (new road bridge for all traffic).

We have also allowed for the addition of a footbridge in the centre of the pedestrianised area with this
option.
9.2.3

Route Option Three

There would be 1 vehicular crossing points associated with this option:


Paul’s Row connecting with Lily’s Walk (new road bridge).
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9.3

Cross-section Options

In this area, the choice of channel section is more limited because there is existing context (i.e. the
existing River) that can be extended into the town centre. This seems to be a sensible approach to this
area and, depending on which Route Option is chosen, even allows the river profile to be improved on
the current situation.
We have considered using a trapezoidal channel with a channel width at bed level of 3m and side
slopes of 1 in 2. With an average depth of 1.68m between ground level and bed level the total river
channel width on average would be 9.7m.
This cross-section and extent of the associated river corridor is shown on Drg No 23884/002/008 for all
three route options. We have used the top of the existing left bank as the extent of the works to the
north, with the 9.7m wide channel all sited to the south of this line.

9.4
9.4.1

Hydraulic Modelling
Methodology

The overall gradient of the River Wye from West Wycombe down to the confluence with the River
Thames (a distance of 16.5km) is approximately 1 in 270, based on the survey data contained within
the Environment Agency’s hydraulic model. However, this gradient is not constant throughout the full
length of this reach as there are many drops in bed level at various locations. It is understood that the
River Wye was historically used for milling and this would explain this form of longitudinal section.
For approximately 570m upstream of the town centre culverts (from Oakridge Rd), the channel bed
gradient is around 1 in 500, through the town centre culverts the gradient is approximately 1 in 250
and for a distance of about 180m downstream of the culverts (to the Abbey Way A40 culvert), the
gradient is around 1 in 1000. There is a 1m drop at the upstream end into these three reaches (near
Oakridge Rd), a 1.2m drop into the culverts and a 0.65m drop at the downstream end into the A40
Abbey Way culvert.
Opening up the downstream end of the Town Centre culverts (from chainage 600m) could provide
scope for regrading the reach from here to the A40 Abbey Way culvert in order to remove the sudden
change in gradient at the downstream end of the Town Centre culverts. However, this may not be
possible due to the provision of the proposed new vehicular crossing between Lily’s walk and Paul’s
Row (Option 3) and the required freeboard between flood levels and the bridge soffit. Therefore, the
proposed new sections used in the modelling maintain the existing gradients of 1 in 250 between
sections CH600m and CH820m, and 1 in 1000 between sections WY11067 and WY11062U.
Only one option was modelled for the MU15 Swan Frontage study area with a new 226m open reach
between chainages 600m and 826m (downstream end of town centre culverts) and a re-profiling of the
existing open reach between sections WY11067 (downstream end of town centre culverts) and
WY11062U (just upstream of A40 Abbey Way culvert). Only the scenario where both culverts are
opened was modelled for this study area. The modelled scenario is nominally based on Route Option
3 (see section 9.1.3 above) but with the St Mary Street crossing retained and no new bridge crossing
included. However, the results show that the removal of St Mary Street crossing would not have any
significant effect on water levels and any new crossing would be required to have no impact on water
levels.
The cross-section profile used in the model for both the new and existing open reaches is the same as
that used for option 5 in the MU24 reach (trapezoidal below a lowered pedestrian area). However,
since the water levels for all events were contained within the channel below the lower pedestrian
area, the results are also valid for the proposed channel profile described in Section 9.3 above.
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9.4.2

Results
Table 5: MU15 Swan Frontage Modelling Results

2xDWF
level
(m AOD)

1 in 100
year flood
level
(m AOD)

1 in 200
year flood
level
(m AOD)

1.74

67.50

67.99

68.02

66.82

1.77

67.04

67.56

67.59

68.20

66.47

1.73

66.74

67.35

67.38

180

68.10

66.41

1.69

66.69

67.31

67.34

CH820m/
WY11067

220

67.81

66.25

1.56

66.62

67.24

67.27

WY11066U

256

67.70

66.21

1.49

66.58

67.19

67.21

WY11066

256

67.70

66.21

1.49

66.58

67.18

67.21

WY11065

317

67.90

66.15

1.75

66.51

67.06

67.09

WY11064U

334

67.90

66.14

1.76

66.49

67.02

67.05

WY11064

334

67.90

66.14

1.76

66.49

67.02

67.05

WY11063U/
WY11063

390

67.60

66.08

1.52

66.41

66.77

66.79

WY11062U

401

67.60

66.08

1.52

66.39

66.63

66.66

Model
Section

Model
Chainage
(m)

Ground
level
(m AOD)

Vertical
Bed level
Distance
(m AOD)
H (m)

CH600m

0

68.96

67.22

CH700m

100

68.59

CH765m

165

CH780m

(NB. Manning’s ‘n’ in the channel is 0.05)

As can be seen in Table 5 above, the water levels do not exceed the ground levels for any of
the modelled events.
The Environment Agency requirement for new river crossings is for the soffit of the crossing to
be at least 600mm above the 100 year plus climate change flood level. For this study, the 1 in
200 year level is assumed to be equivalent to the 100 year plus climate change. Therefore,
the soffit of a new crossing between Lily’s Walk and Paul’s Row would need to be 67.98
mAOD or higher to satisfy the EA’s requirement (the new crossing would be located between
CH765m and CH780m).

9.5

Preferred Route Option

Our preferred option is Route Option 3 for the following reasons:


It gives the longest uninterrupted run of open river channel;



The new river channel is segregated from the main road traffic, giving potential for a more
enhanced pedestrian area;



No work would be required to the Queen Victoria Road Bridge;



There is one other vehicular crossing point to Paul’s Row but this appears to be a minor road
crossing; and
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Avoids the need for the skewed Lily’s Walk over-bridge.

There are two areas of concern that will need addressing further:
1. The vertical alignment of this vehicular crossing to Paul’s Row in relation to flood
levels and the adjacent highway levels;
2. The impact of the development proposals on the trees on the Abbey Way gyratory.
It can be seen in the next section that this option is also the least expensive of the three.
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10

Civil and Infrastructure Appraisal

10.1

Review of Record/Archive Drawings

In order to evaluate the various options for this study, we have mapped the line and level of the two
culverts using information from several sources. Based on this, we are confident that the location
indicated on our Drawing Nos 23884/002/002 and 003 is suitably accurate for the purposes of this
study.
Prior to any detailed design work being undertaken however, the culverts would have to be surveyed
in order to establish their exact location and level. This would require a topographical survey of the
ground level above the culvert and the position of the manholes along the route. The manholes
themselves are generally located to one side of the culvert to assist with access and it should not
therefore be assumed that the culvert is centred on the manholes. Therefore a further survey inside
the culvert would be required to identify the position of the cover within the culvert soffit, thus allowing
the culvert to be accurately mapped in relation to the covers.
The principal inspection undertaken by Jacobs in July 2008 goes some way to identify these details
but they are not precisely measured and some manholes are not referenced.
The information used to map the position of the culverts is as follows:
Thames Water record plans
Jacobs Principal Inspection, July 2008
Historic record plans
Visual inspection of the manhole cover locations
Through assessment of all of the various data, we have established what we believe to be an accurate
reflection of the line and level of the two culverts. There is one area, around the Bellfield Road junction
where the alignment of the two culverts does not seem to be in accordance with what we had
anticipated, but as this is outside of the area of interest, this is not an issue at this stage. Concern
about this area revolves around the fact that we anticipate that the culverts were mainly laid parallel,
because it makes little practical sense to lay them otherwise. Thus, the alignment in this area does not
fit with this expectation.

10.2

Land Ownership Details

Land ownership details were provided by WDC and are included in Appendix E. We have taken this
information ‘as-read’ and have not undertaken any land searches of our own. As such, we cannot
accept any responsibility for the accuracy of the information presented.
MU24 Octagon Parade
In the MU24 area, proposals to open up the culverts fall wholly within the extremities of Oxford Road,
i.e. between the existing frontages. The junction with Dovecot Road and the area to the north are
indicated as being Adopted Highway. As such, we envisage no land ownership issues with this
section.
The area to the south of the Dovecot Road junction, the Abbey Way flyover, is indicated as
Buckinghamshire County Council structure / WDC freehold. We assume that the dashed line includes
the area within, i.e. the whole of the flyover structure and the shopping precinct underneath.
Consequently, land ownership does not appear be an issue in this area.
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MU15 Swan Theatre
All of the proposed route options, indicated on Drawing No 23884/002/008, will impact on third party
land, indicated in magenta on the land ownership plan.
Most significantly the Liberal Club, Fire Station and Royal British Legion will all be affected by a
combination of the following: de-culverting, the new highway and/or development proposals, as
summarised in Table 6 below.
Table 6: Impact on Third Party Land

Route Option 1
Royal British Legion

Fire Station

Liberal Club

Route Option 2

Route Option 3

De-culverting;

Highway;

De-culverting;

Highway

Development site

Highway

Highway;

Highway;

Development Site

Development site

Development site

Highway;

Highway;

Development site

Development site

Development Site

It is therefore important to consider the requisition of land as part of the overall assessment of the
options.

10.3

Utilities

We have obtained utility record plans from the Statutory Undertakers for the full extent of the area
where the river is currently culverted. We have plotted this information onto a combined utilities plan,
Drawing Nos 23884/002/002 and 003.
The information provided on the drawings is our interpretation of the information provided by the
Statutory Undertakers and we accept no responsibility for its accuracy. Record drawings provided by
the Statutory Undertakers can be notoriously inaccurate and should not be relied upon for the
purposes of detailed design.
In order the verify the exact location of buried services, various radar tracking techniques are available
but the surest way is to excavate hand dug trial holes at key locations to physically identify and
measure the services.
10.3.1

MU24 Octagon Parade

Reference to Drawing No 23884/002/002 shows that the two culverts have acted as a barrier to
service crossings along the Oxford Road. There are a large number of services running to the south of
the right hand culvert and to the north of the left hand culvert
There are BT, electricity and water services that are likely to be affected by the proposed de-culverting
and these are highlighted on the plan. These will have to be either diverted around the new channel or
lowered to a suitable depth.
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An existing twin foul sewer crosses underneath the culverts at chainage 334m and it is assumed that
this should be deep enough to remain insitu. The pipe has been twinned specifically to allow the
sewer to pass under the culverts.
There is a foul manhole indicated on Thames Water’s record plans at chainage 372m between the
culverts. It is not clear what this serves and this needs further investigation. Another foul manhole at
chainage 363m is likely to be affected by some options although this will only require reconstruction of
the manhole chamber rather than diversion of the sewer.
Due to the potential inaccuracy of the utility company records, it would not be sensible at this stage to
be too specific about the exact nature of diversionary work relating to each option. We have therefore
assumed that each option will have the same impact on services as follows:
Electricity

:

Diversion of 120m of low voltage cable and modifications to a sub-station at
Chainage 486m

Water

:

Diversion of 150m of low pressure water main

Gas

:

No impact

BT

:

Diversion of 90m of cables and ducts

Foul Drainage :

Alterations to 2 manholes

Cable TV

No record plans received

:

The above services all cross the twin box culverts and the electricity sub-station is located immediately
to the north of the left hand box culvert. On this basis, the effect of utility diversions on the cost of
each option is assumed to be the same for all 5 options when opening up both culverts. Likewise, the
cost of service diversions for just opening up the left hand culvert will be similar as the same utilities
crossing the culverts will be affected.
10.3.2

MU15 Swan Frontage

The services around the Swan Frontage area are indicated on drawing number 23884/002/003. It can
be seen that Pauls’ Row, Queen Victoria Road and the southern part of Abbey Way have a multitude
of services and a significant number of these will be affected by the overall masterplan proposals.
This includes an electricity sub-station at Chainage 716m, again adjacent to the left hand box culvert.
To assess the impact on these individually is not realistic at this stage and so we have added a budget
figure of £500,000 to each option to reflect the level of work that could be required.

10.4

MU24 Construction Details and Costs

The cost comparison spreadsheet for the five options is given in Appendix F.
For the purposes of undertaking the costing exercise, we have made certain assumptions about the
construction details for the newly formed channel. These assumptions are clearly consistent across all
of the options thus allowing comparisons to be made. It should however be noted that surface
finishes, street furniture, bridges, retaining walls and landscaping can vary widely in cost and that the
final choice of materials will have an impact on cost.
For the stream bed, it is assumed that this will have to be lined in order to retain the water and ensure
that it does not infiltrate into the underlying chalk. As noted in Section 7, this is at odds with the wishes
of the chalk stream officer but we feel that without the liner, there would be potential for the
watercourse to become dry during periods of low average rainfall.
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Other features such as berms, riffles, gravel beds etc., can be incorporated into the proposals. Fish
passes and weirs are currently not included because their inclusion depends on which river bed
gradient is preferred.
For paved areas, we have assumed that these will be of a fairly high standard, ie. not tarmac or
standard paving slabs. It should be noted that for the purposes of comparing the channel options, we
have costed for the full 24m width. This means that, for instance the 8m wide channel profile in option
4 increases the need for more hard surfacing across the remainder of the cross section, due to the
greater extent of pedestrian area provided. We feel that this approach gives a much better feel for the
comparative cost of the options and will make decision making more informed.
Some options have elements of retaining walls although these are relatively modest in height. We
have assumed that these will be reinforced concrete structures with brick facing. There are other
options available but we feel that this is a sensible middle ground.
Similarly with landscaped areas, we have made an assessment based on a sensible level of planting.
An allowance has been made for railings, lighting and street furniture within each option.
Bridges are required within the proposals and we have allowed for one road bridge and one pedestrian
bridge within each option. The same cost is used in each option for the purposes of comparison but,
as discussed in section 8.7, the ultimate choice of bridge type and design could range widely.
We have allowed 20% for Preliminaries to cover site set-up, traffic management, temporary flow
diversions, welfare, storage areas etc., which is quite normal for this type of work. However, to allow
for opening up both culverts, instead of just the left hand culvert we have increased the Preliminaries
to 22.5% to allow for the more significant temporary flow diversions that will be required with both
culverts de-commissioned. We believe that the “civils” costs for opening one culvert as opposed to
both will be similar.
The costs also include a contingency of 20% to cover any unforeseen problems that may occur.
In summary, to provide 172m of open channel, plus upstream and downstream headwalls, at the
Octagon Parade area the costs will be in the order of:
Table 7: Cost Comparison for MU24 Octagon Parade

Basic Construction
Cost per m length of
channel

Total Cost for Study Area
Left hand box
culvert opened only

Both culverts opened

Option 1

£12,924

£5,343,000

£5,454,000

Option 2

£17,925

£6,581,000

£6,719,000

Option 3

£8,205

£4,174,000

£4,261,000

Option 4

£15,891

£6,078,000

£6,204,000

Option 5

£13,449

£5,473,000

£5,587,000

The basic construction cost quoted per metre length of channel excludes overbridges, utility
diversions, preliminaries and the contingency.
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Table 7 shows that the overall cost of each of the options is heavily influenced by the amount of hard
landscape/ soft landscape (habitat) area provided. Options 2 and 4 have no soft landscape element
and therefore are the most expensive. Option 3 has the greatest soft landscaped area and is therefore
the lowest cost option.
These results should be viewed in relation to the relative cost of landscaping versus quality hard
2
2
paving. We have used rates of £100/m for landscaping compared to £200/m for quality paving. To
2
put this into context, a normal tarmac footway would cost less than £100/m , hence if this were chosen
then the costs would become closer, although this does not alter the overall ranking.
As discussed in section 10.3, utility diversion costs are comparatively modest, totalling £147,000 in
each option. It should be noted that this cost is our estimate based on the records provided by the
utility companies. There could be other unchartered or redundant services present that will also need
to be dealt with.
The costs given do not include the following:


Land purchase



Geotechnical investigations and treatments



Removal of contaminated material



Demolition of the Abbey Way Fly-over



Professional fees and legal costs



VAT

10.5

MU15 Construction Details and Cost

For the MU15 Swan Frontage area, we have only considered one cross section option, a trapezoidal
channel with 3m footways on either side. The same cost regime has been used as for the MU24
assessment and the overall costs are given in Appendix F.
In this case, the options are for the route of the new channel rather than the cross section and the
route options are shown on drawing no. 23884/002/008. As the cross section for each option is the
same, the cost per metre of the channel is the same in each case. The only variables being the length
of the new channel that is constructed, the number of bridges required and the impact on the services.
These are summarised as:
Table 8: Cost Comparison for MU15 Swan Frontage

Route
Option

Length

Basic Construction Cost per
m length of channel

No. of
Road
Bridges

Total Cost for
Study Area

De-culverted Enhanced De-culverted & Enhanced
& new
Channel (m) new channel Channel (m)
channel (m)
(m)
1

240

170

£5,300

£5,200

2

£6,906,000

2

410

20

£5,300

£5,200

2

£7,693,000

3

220

180

£5,300

£5,200

1

£5,471,000
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As would be expected, Route Option 2 is most expensive as it has the longest section of new channel
plus two road bridges.
As noted in section 10.3.2, we have made an allowance for utility diversions to reflect the myriad of
services in this area.
The basic cost per metre length for the enhancement of the existing channel is £5,200 and for the deculverting of both culverts or new channel is £5,300 per metre length for all three Route Options. This
is significantly less than the basic construction cost per metre length of channel for the MU24 study
area where the box culverts are comparatively deeper and incorporates retaining wall structures as a
consequence.
The total scheme costs for this study area incorporates Preliminaries of 22.5% to allow for temporary
flow diversions with both box culverts opened up.
These costs do not include:


Land purchase



Geotechnical investigation and treatments



Removal of contaminated material



Demolition of Abbey Way Fly-over



Professional and legal fees



VAT
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11

Health and Safety and Maintenance Considerations

The de-culverting process and objective for the open river channel to form an integral part of the
streetscape, bringing members of the public closer to the water brings with it increased maintenance
and health and safety responsibilities for WDC. These responsibilities will need to be considered in
the whole life costs for the overall masterplan.

11.1

Maintenance

Given the significance and potential flood risk of any blockage along the culverted section of the River
Wye it is believed that maintenance is currently undertaken by the Environment Agency on the trash
screen at the head of the culverted section (see Photo 3) and on the trash screen before the channel
disappears beneath Abbey Way (A40), see below.

Photo 11 – Trash Screen at head of A40 Abbey Way Culvert

Buckinghamshire County Council also undertake principal inspections on the culvert, given that it
forms an integral part of the Abbey Way flyover.
At locations where the existing box culverts finish and the new open channel commences grills are
likely to be required on the culvert entrance to prevent public access. At the downstream ends of the
open channel trash screens will be required, which will also serve to prohibit public access.
In terms of maintenance vehicular access will need to be provided to these trash screens to ensure
that they are kept clear of debris and remain free-flowing. This will become a significant maintenance
requirement and the screens will need to be monitored for blockages during flood events.
Design consideration will have to be given to the environmental enhancements proposed for the
channel to ensure that there is no inherent risk of blockages during high flows.
Consideration also needs to be given to access for:


General maintenance such as grass cutting;
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Litter and vegetation clearance;



Cleaning of pedestrian areas;



Vehicular access for maintaining street lighting adjacent to a river channel;



Vehicular access for deliveries through a pedestrian area, adjacent to a river channel;



Vehicular access for emergency vehicles.

A maintenance corridor will be required along both sides of the channel for both Wycombe DC and EA
staff. An annual maintenance regime for the open channel and streetscape will need to be drawn up
and funded.

11.2

Health and Safety

Currently the River Wye is out of sight through High Wycombe town centre and as such it does not
represent a significant health and safety risk to the general public.
The use of suitable barriers will need to be considered along the length of the open channel and above
any vertical drops. These barriers could be in the form of safety railings or dense planting that would
discourage inappropriate or accidental access in to the channel and remaining culverts by pedestrians
in both dry weather and flood conditions.
In the event of a member of the public trespassing or falling into the channel provision of escape
routes and life buoys will be required.
The channel designs prepared for both MU24 Octagon Parade and MU15 Swan Frontage are all
designed such that the 1 in 200 year flood level remains in channel, keeping the lower pedestrian
areas (MU24 Octagon Parade) and pedestrian areas on both banks at the Swan Frontage dry for the
modelled flood events. This approach avoids the need for a “Flood Plan” for the pedestrian areas.
However, the public will need to be warned that the flow in the channel can increase dramatically
during and after periods of heavy rainfall.
A number of over bridges are proposed for the study areas. Ramps compliant with the Disability
Discrimination Act (DDA) will facilitate access for pedestrians to cross the local highways at grade.
The bridges can be constructed in such a manner as to prohibit pedestrian access beneath the bridge
deck.
Similarly, any pedestrian footbridges will need to be accessed via DDA compliant ramps. The amount
of space that these DDA compliant ramps require should not be over looked during future design
stages.
All over bridges will need to have a minimum soffit level of 600mm above the 1 in 100 year plus
climate change flood event.

11.3

Residual Hazards

The remaining residual hazards which need to be considered at detailed design stage include, but are
not limited to:


The River Wye in dwf and storm flow conditions;



Vertical drops and sloping banks;



Confined spaces.
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12

Conclusions and Recommendations

12.1

Conclusions

This Feasibility Appraisal has reviewed how best the culverted River Wye can be re-opened to
enhance the streetscape and improve the amenity value and ecology within the town centre. Two
study areas have been reviewed in detail:


172m length of open channel within MU24 Octagon Parade; and



400m length of open channel within MU15 Swan Frontage, which incorporates a 190m length
of the existing open but largely sterile channel.

12.1.1

MU24 Octagon Parade

For MU24 Octagon Parade the depth of the culverts below ground level (with the culvert running at a
gradient of 1 in 245) varies between 2.14m at Ch 338m, 2.50m at Ch 434m and 1.74m at Ch 510m.
The depth can be reduced by re-grading the new channel to a 1 in 750 gradient and introducing a drop
structure at the downstream end. The introduction of intermediate weirs was considered to assist with
raising water levels but is not preferable due to the introduction of glides of water and deeper water,
not fitting of a chalk stream.
In terms of preferred cross-section, there would appear to be a clear width between existing buildings
of up to 24m within which to work.
Following conversations with both the Environment Agency Conservation Officer and the Chilterns
Chalk Stream Project Officer, Option 5 (as shown on Drawing No 23884/002/006) would be our
preferred cross-section. This incorporates a trapezoidal channel with a bed width of 3m and a lower
pedestrian area on both banks, 1.05m above bed level. Detailed design can incorporate berms and
riffles to create vegetated river banks and induce turbulent flow conditions.
The costs of the options are summarised in Table 7 and Option 5 falls within the mid-price range. As
discussed the basic cost per metre length of channel is heavily dictated by the amount of hard
landscaping versus soft (habitat) landscaping. For Option 5 this cost is £13,500 per metre and the
overall cost is approximately £5,587,000.
The costs have been prepared based on both culverts being opened up. There is scope to only open
up the left hand box culvert. However, this may restrict future retail development with building
footprints needing to avoid clashing with the remaining right hand culvert.
The proposal for a separate dwf off-take to feed the MU24 Octagon Parade study area was reviewed
in the form of a 600mm diameter culvert running from the top of Oxford Road in a south easterly
direction, parallel and to the south of the right hand box culvert. There is insufficient cover (375mm)
above the culverts for any such dwf off-take to cross over the top of the culverts at any point.
The dwf off-take option is not considered feasible for the following reasons:


The pinch points between the adjacent buildings and the right hand box culvert which are
already heavily congested with utilities;



The dwf off-take culvert will be at a similar depth to the existing box culverts within the MU24
study area, hence no benefit is achieved; and



The introduction of a further culvert creates maintenance and flood risk responsibilities and
would not be considered favourable by the EA.
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12.1.2

MU15 Swan Frontage

For the MU15 Swan Frontage the extent of de-culverting has been taken to commence at Ch 600m, to
the north of Lily’s Walk, and continue in a south easterly direction as far as the Abbey Way
trashscreen on the north side of the A40.
For our preferred Route Option 3 the open river channel would extend for a length of 400m, with the
river channel alignment remaining close to the frontage of the Swan Theatre and to the north of the
highway link between Lily’s Walk and Queen Victoria Road.
Only one cross section option was reviewed for this study area comprising a trapezoidal channel with
a 3m wide channel at bed level and side slopes at 1 in 2. The average depth of the bed through the
study area is 1.7m and the new channel would be built to the same grade as the existing culvert and
open channel.
All three route options will impact on the Liberal Club, the Fire Station and the Royal British Legion.
The mature trees which lie within a Conservation Area on the Abbey Way gyratory will also be affected
by all three Route Options, but most severely by Route Options 2 and 3.
The basic cost per metre length for the enhancement of the existing channel is £5,200 and for the deculverting of both culverts and the new channel is £5,300 per metre length for all three Route Options
with an overall cost of £5,471,000 for Route Option 3. This is the least expensive Route Option as the
overall river channel length is less, by 30m, and only one new road over bridge is required.
Consideration will need to be given to the soffit level of any new bridges across the new channel. The
minimum soffit level will need to be 600mm above the 1 in 100 year plus climate change flood level.
Although this Route Option provides the shortest length of open river channel (400m compared with
430m) we feel that it provides the longest uninterrupted run of open channel since there is no need to
pass beneath Lily’s Walk. The new river channel is also separated from the main traffic thoroughfare
by the new development sites, which would be favourable for ecological enhancements.
Opening the culverts within the MU15 study area will certainly help to create and extend an ecological
corridor north towards the town centre linking up with the Rye and Holywell Mead.

12.2

Recommendations

During the preparation of this Feasibility Appraisal it has again become apparent that a full
topographical survey is required to establish the exact location and level of the two box culverts within
the existing environs. This information will then help to confirm the spatial requirements for the new
river channel and hence safeguard a development corridor.
Other recommendations are listed below and some are carried over from the 2007 Feasibility Report.


Consider the vertical alignment of all proposed over bridges to ensure a minimum soffit level
of 600mm above the 1 in 100 year plus climate change flood level and ensure this is
compatible with the master plan proposals;



On-going liaison with both the Environment Agency and Chilterns Chalk Stream Project
Officer to ensure proposals are compliant with flood risk requirements and compatible with the
aspirations of all stakeholders;



Liaise with WDC Planning Department and Sainsbury’s developers for any existing relevant
site investigation data, including groundwater monitoring;



Set up a site investigation to determine:

J:\23884 - River Wye De-culverting Phase 2\WP\Reports\River Wye Feasibility
Appraisal Report_040610_Rev A.doc

40

River Wye
De-culverting Feasibility Appraisal

o

the local geology along the route of the culvert and typical backfill used in the 1960’s;

o

natural ground water levels over a 2 to 3 year period to assess the requirement for
lining any new river channel;

o

type and extent of any contaminated material in 1960’s backfill to help confirm
earthworks, any remedial works and disposal costs; and

o

Identify any peat and silt pockets based on the 1700’s river alignment.



Liaison with the EA regarding their culvert policy in relation to the overall Masterplan and the
extent of allowable development (if any) over the existing box culverts;



Similarly, investigate the implications of any Thames Water Wayleaves on the overall
Masterplan proposals;



Discussion with the WDC Tree Officer on the southern extent of the Masterplan development
and the impact on the mature trees within the Abbey Way gyratory Conservation Area;



Review any available archive plans showing development pre-culverting and potential
archaeological impacts and constraints on the alignment. For example the Methodist Chapel
reported to remain beneath the Oxford Road roundabout;



Contact utility companies for diversion cost estimates;



Review the hydrology of the River Wye chalk catchment, supplemented by long term but
temporary flow monitoring to confirm dry weather flows;



Undertake a capacity analysis on one of the twin box culverts to assess the peak capacity for
any future construction phase diversion proposal.
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