THE RISE AND FALL OF THE JUBILEE RIVER

FOREWORD by the Author
I wrote and then presented this paper at the Third CIWEM National Conference in September 2005, because £110m of your money and mine has been spent on a sub-standard flood alleviation scheme for which nobody has been held accountable.
The paper refers in detail to three significant elements of the Jubilee River fiasco i.e. exaggerated hydraulic performance claims, cost reduction after tender placement and (lack of) dredging.

At the time of writing, the Jubilee River is unable to carry its design capacity, and is undergoing still more repairs.
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ABSTRACT
A previous paper titled ‘The Jubilee River – Simply nothing to celebrate here’ was presented at CIWEM Second National Conference in 2004.  The paper briefly examined some elements of the MWEFAS project design, construction and/or operation, including repairs and unanticipated consequences.  MWEFAS is a £110m flood alleviation scheme the heart of which is a new river approximately 11km long and 50m wide.  Now called the Jubilee River, the man-made by-pass channel sustained significant damage on first use in January 2003, and is currently unable to convey its design capacity of 215 cumecs. 

This paper seeks to re-examine concerns about hydraulic model performance evidence presented at the 1992 Public Inquiry, and also to consider matters relating to the ‘Value Engineering workshop’ when client, designers and contractors worked together to reduce costs.  Finally, this paper seeks to consider the issue of maintenance dredging (for flood defence purposes) not being a recognised sustainable solution.
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INTRODUCTION
The Jubilee River is a brand new £110m world class, award winning flood alleviation scheme opened in 2002 that failed to achieve its performance specification and experienced serious and costly structural damage.  The man-made river by-pass is approximately 11.5km long and 50m wide, with a maximum design capacity of 215 cumecs.  By taking water out of the Thames at Maidenhead and returning it into the Thames at Datchet, the purpose of the channel was to reduce the risk of flooding in the towns of Windsor, Eton and Maidenhead.
On first use in January 2003, and despite promises given at the Public Inquiry in 1992 that the scheme would not be detrimental to the downstream villages, hundreds of homes were flooded for the first time in over fifty years.  Many of the Jubilee River structures suffered significant damage, resulting in numerous questions about the design, construction, operation and capacity of the channel.  (Rebuilding 300m of sub-standard Datchet embankment cost £1.3m and there are still more repairs required.)  Furthermore in July 2004, the Environment Agency disclosed that dredging of the Thames for flood defence purposes had ceased in 1995.  More than 2 ½ years has passed since the flood event, and I believe that the EA and their Contractors still have many questions to answer.
HISTORY

The Berkshire (U.K.) towns of Windsor, Eton and Maidenhead developed over centuries on the natural flood plains of the River Thames.  Repeated floods led to the MWEFAS (Maidenhead, Windsor and Eton Flood Alleviation Scheme) proposal in the late 1980’s.   After hundreds of objections to the MWEFAS planning application, the proposals were considered at a Public Inquiry held in the County Town of Reading in late 1992.
THE PUBLIC 1992 INQUIRY

The Inquiry was held between 20 October and 17 December 1992, with Mr. D.Bushby (the Inspector), Mr. J.Bore (Assistant Inspector), and Mr. P.Ackers (Assessor).  The National Rivers Authority case was managed by Colin Martin.  Mr. J. D. Perret, a retired hydrologist and resident of Datchet, was responsible for the Datchet submission.  As Chairman of Datchet Parish Council at that time, I attended the Inquiry for the six week duration. The Inquiry documentation is a matter of record, but our main assertions are listed below:
· The proposals could be detrimental to people downstream.

· Flood alleviation should commence at the bottom of the catchment.

· Channel capacity was difficult to predict.


· Loss of upstream flood storage capacity can lead to greater flows downstream.

· Proposed floodwater retaining embankments were inadequate.
· There could be water quality problems.
The Minister approved the MWEFAS scheme in 1995, but with the addition of ‘Ministerial Directions’ relating to both channel flows and monitoring.

THE FLOOD EVENT - JANUARY 2003

Now named the Jubilee River (and already suffering structural problems) the channel was used by the Environment Agency in early January 2003 to protect Maidenhead, Windsor and Eton from flooding.  Unfortunately, many hundreds of homes downstream suffered serious flooding for the first time since 1947.  Predictably the EA claimed that the scheme was a complete success, simultaneously denying serious structural problems with the Jubilee River and any part in exacerbating downstream flooding.   
Demands from local people for a Public Inquiry into the causes of the flooding were rejected because ‘it would take too long and cost too much’.  A series of Environment Agency ‘road shows’ failed to convince sceptical flood victims that the EA were above suspicion.  Eventually the ‘Flood Risk Action Group’ process was agreed and set up under the chairmanship of Clive Onions of Arup (whose independence was later questioned) and ran for about a year.  The publication of the incomplete FRAG report in March 2004 concluded that the Jubilee River only added a few millimetres to downstream flood water levels, while local Councillor Jesse Grey proclaimed that the flooding was ‘an act of God’.  Further evidence of significant design and structural problems with the Jubilee River soon emerged with the publication of the two WS Atkins reports in August 2004. 
DESIGN AND STRUCTURAL PROBLEMS

 In particular

· A stilling basin was omitted from the design.

· A weir was designed ‘back-to-front’

· Water flow and level gauging was not installed.

· Pumps were not installed.

· Large areas of cill, bed and bank were damaged.
· There are many unstable embankments.
· The Jubilee River is incapable of carrying its design capacity.
JUBILEE RIVER CAPACITY PROBLEMS

Capacity problems have been of concern and received much attention since the flood event of January 2003.
In late December 2004, my examination of the Inspector’s report on the 1992 Public Inquiry revealed new information about the hydraulic models that were submitted in evidence at the time.  Peter Ackers was the Assessor at the 1992 Inquiry, and his opinions about the hydraulic models are recorded in the report (Appendix 1) as follows:  In respect to further aspects of hydraulic performance, he stated ‘It would be very embarrassing to all concerned if the intended discharge capacity of the FRC [Flood Relief Channel] was not achieved.’  He then goes on to say ‘This is the largest fluvial flood alleviation scheme ever to be carried out in the Thames region, and any deficiency in capacity would bring wide-spread – and justified criticism.’  Furthermore he then states ‘The question of the flow capacity likely to be obtained is not an issue that can be clouded over in the hope that design tolerances could later explain away any deficiency.’  
My understanding of the position in respect of Jubilee River capacity at the time of writing this paper is as follows;
· The Jubilee River was designed to carry 215 cumecs.

· The Jubilee River can safely carry only about 122 cumecs today.

· The Jubilee River may never be able to carry 215 cumecs.

· HR Wallingford are now producing some physical models.
Ian Tomes of the Environment Agency now states (BBC R4 – App. 3) that ‘at the time, the best available information was used to design the scheme.  You have to remember that the hydraulic or the computer model that was used, was right back in the 1990’s, this was scrutinised by the Public Inquiry by hydraulic consultants, and was found to be perfectly OK.  What’s happened is that we have the flooding of 2003 which has given us a lot of new information about the Thames’ flows and levels, and if we designed the scheme now with that new information, it may be different.’
Ian Tomes goes on to say ‘…..as I have said already the best available information that was available was used at the tome [sic]. It was scrutinised at the Public Inquiry by independent experts and they didn’t have a problem with it.’
I have revealed that Peter Ackers (the 1992 Public Inquiry Assessor) demonstrated remarkable foresight when he expressed reservations about hydraulic model evidence submitted at the 1992 Inquiry.  Those concerns went unheeded.  So when it comes to apportioning blame for failure of the Jubilee River to carry its design capacity, may I respectfully suggest that rather than blame ‘hydraulic consultants’ and ‘independent experts’ Ian Tomes of the EA should start looking closer to home?

THE VALUE ENGINEERING CONTRIBUTION
In February 2005, I received documentation  (CIWEM-RCG 9/10 September 1999) relating to a ‘Value Engineering’ exercise on the Jubilee River that took place after the tender was awarded for ‘Contract 6’.  I will take this opportunity to thank Colin Martin and his friends for their invaluable assistance here.  Apparently value engineering (VE) is a systematic method of evaluation and design change that is intended to reduce construction cost without detriment to function.  That sounds good in theory, but another tale of misery begins here.  Between  April  1997  and  November  1997  a  protracted  negotiation  between  The  Environment Agency  and  Balfour  Beatty  culminated  with  the  award  of  Contract  6.  The contract was for the alternative tender submitted by Balfour Beatty and included an agreed format for pursuing further savings to the project cost through Value Engineering.   According to the documentation ‘a VE workshop was organized, and representatives from all the interested parties (client, designer, contractor – about twelve people in all) met at a location remote from their usual workplace and following a ‘get to know you dinner’ and several ‘getting to know you really well’ drinks spent a full day in a brainstorming session.’
During the subsequent months a number of significant changes were considered, agreed and incorporated into the design and construction of the new river.  Apparently Balfour Beatty retained the services of Arup Geotechnical who undertook a review of the changes which Balfour Beatty believed could be readily incorporated.  (Not for this paper, but sometime in the future, I intend to compare the original design with the VE exercise changes and those elements of the Jubilee River that suffered structural problems.)  
When asked by BBC Radio 4 (App. 3) about Value Engineering and cost saving, Ian Tomes of the EA stated ‘I think the first thing I would say about that is that value engineering is not about driving down the cost, it’s an error to think that it is.  It’s actually a standard industry approach really which has been used for many years on large construction projects, it’s about optimising the mix of cost, performance and fitness for purpose.  The other thing I would say is of course that at a Public Inquiry, the detailed design is never done before a Public Inquiry.’
After further questioning about costs, Ian Tomes then stated  ‘Well I mean, yes, the cost is one element but its optimising that mix of both cost, performance and fitness for purpose, so reducing the cost may be one outcome, but also getting better performance and better fitness for purpose may be another outcome as well’.
According to Ian Tomes, the detailed design ‘is never done before a Public Inquiry’.  Now this is a matter of serious concern not only to me, but also to anybody involved with, contributing to or affected by a Public Inquiry.
DREDGING THE THAMES
Full details on dredging may be found in Chapter 11 of the FRAG Report, which describes the background and history of dredging of the Lower River Thames, and contains extensive details of the current legislative situation as it affects dredging practice.  Several problems and uncertainties are identified, including issues such as the accuracy of survey techniques, the practicality and cost of the disposal of dredged material, the environmental impacts of dredging, and the need for extensive research in order to establish whether future large-scale dredging would be economically justifiable. The Chapter ends by noting that the EA is continuing to work towards resolution of these issues.
According to the FRAG Report, apparently dredging of the River Thames has been undertaken for at least 100 years for navigation and flood alleviation purposes.   In 1947, following the major flooding in the Thames Valley the then Thames Conservancy decided that a major dredging programme should be undertaken between Teddington and Reading.  This required approximately 300mm of material to be dredged from the bed of the channel. No economical justification was required at this time for this major undertaking which began in 1948 and was not completed until the mid 1990’s.  During this period approximately 100,000 tonnes of material was dredged per year.

[It is important to note that today the EA have a duty to dredge for navigational purposes, and the power to dredge for flood defence purposes.]
Over this long period of extensive dredging conditions changed. At the beginning, the legislative and licensing framework, particularly for disposal of dredged material, was very loose with little control on how or where the material was disposed. Also, environmental considerations have become increasingly important and now form an important part of the overall decision making framework.  For many years the Environment Agency has utilised a landfill at Penton Hook to dispose of dredged material. This operation has included some processing and re-use of some of the dredged material. The site has the major advantage of direct access to the river, thereby making it a more efficient operation. Under the EC Landfill Directive, a Pollution Prevention and Control (PPC) permit will be required. New legislation will necessitate significant new engineering requirements for this site that are technically challenging and prohibitively costly.

The FRAG Report Conclusions (Chapter 11)
1. Based upon recent work there is ambiguity about the need for, and impact on water levels, of dredging.

2. Review and re-examination of surveys needs to be undertaken to confirm erosion and siltation rates. New surveys are also required.

3. Verification of the most appropriate survey techniques needs to be confirmed.

4. This in itself does not confirm the justification for large scale dredging.

5. The recalibrated Lower Thames hydraulic model needs to be utilised to provide information to assess damages for a range of flows and different dredging options (and treework) on a number of different reaches.

6. Physical and chemical analysis undertaken to date indicate that the material itself presents no insurmountable problems to disposal. The issues relate to practicability, working within the legislation, and economics. Work on new arrangements for transfer/disposal of dredging incorporating as much recycling/reuse as is economically viable needs to be set up for ongoing dredging and any new initiative. The complex legislative and regulatory framework needs to be understood and nationally consistent guidance provided for use at an operational level.

7. Environmental impacts of dredging need to be considered and appropriate mitigation measures found if dredging is to be allowed.
8. The Environment Agency intends to act on the recommendations and conclusions within this Chapter. Detailed work plans are being developed which tie in with other outputs, the most notable being the Lower Thames Study Phase 2.
It is my firm belief that dredging (for flood defence purposes) and river maintenance should be resumed immediately as part of the solution to reduce flood risk.

THE LOWER THAMES FLOOD RISK MAP

A report on the Lower Thames Flood Risk Map due to be presented to a special meeting of the Royal Borough of Windsor and Maidenhead on 14 July 2005 was postponed for legal reasons.  The purpose of the report from Councillor Mrs Howes was to inform Members of the new flood risk data received from the Environment Agency in the form of the Flood Zones Update and the Lower Thames Flood Risk Map.
The recommendation was that ‘this Council insists that the Environment Agency take full responsibility for the impact of the changes to the flood maps on those affected and strongly urges the Environment Agency to communicate the impacts of these effectively to the public and those with outstanding planning permissions.’   

Unfortunately so many Councillors are now included within the new 1:100 flood zone (and therefore excluded from the meeting) that there were insufficient members to form a quorum.
IN CONCLUSION
I am concerned about the following:
· Public money has been spent on a sub-standard scheme.

· The design was changed after the Public Inquiry.

· The scheme has design, construction and operational shortcomings.
· There are still no agreed operating procedures.
· Substantial areas of natural flood plain are now by-passed.
· The Jubilee River will not carry its design capacity.
· These changes have affected upstream attenuation.

· EA failure to maintain the Thames exacerbated 2003 flooding.
· The EA have no ‘duty’ to dredge the Thames for flood defence.
· The EA continue to blight more households by revising the flood maps.

· The EA are now proposing another scheme from Datchet downstream.

· EA policy towards flood defence has changed.
Finding the truth here has not been easy.  The search has been both a challenge and a serious test of my endurance and tenacity.  There are lessons to be learned here which come only after acknowledgement of error, but predictably I have still to find individuals prepared to put their hands up and say ‘Sorry, I got it wrong!’  I believe the National Audit Office and the Ombudsman are still investigating these matters.  If Elliot Morley MP, (Minister of State for Climate Change and Environment), the Regional Flood Defence Committee and the EA themselves are not prepared to look at what’s gone on here, maybe CIWEM will now consider the behaviour of some of their members.  The foreword to the CIWEM Code of Ethics refers to ‘when experts have to demonstrate that they are worthy of public trust’ and’ the role of guardian of individual ethical behaviour’.  In my opinion, the Code itself is both clear and unambiguous.  So finally I invite you to look at the CIWEM Code of Ethics, and then consider the question ‘who maintains those standards’?  I believe that now is the time for some action!
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(This is a reproduction of page 38 of the MWEFAS 1992 Public Inquiry report, written by the Assessor Mr P Ackers BSc (Eng), FCGI, FICE, MIWEM, MASCE.)

15 Further aspects of hydraulic performance.

15.1 It would be very embarrassing to all concerned if the intended discharge capacity of the FRC was not achieved.  Thus the hydraulic computations are particularly important, and in this context the sensitivity of the channel to the roughness coefficients used and the method of dealing with two-stage channels implicit in the modelling are dominant issues.  This is the largest fluvial flood alleviation scheme ever to be carried out in the Thames region, and any deficiency in capacity would bring wide-spread – and justified – criticism.  It would be the largest man-made river to be created in the UK with full regard to the latest policies regarding environmental enhancements.  The question of the flow capacity likely to be obtained is not an issue that can be clouded over in the hope that design tolerances could later explain away any deficiency.  It is my firm view that there is no room for retaining optimistic assumptions in the hydraulic design: in view of the novelty and scale of environmental enhancements proposed, some conservatism, some consideration of tolerances on assumptions is necessary.

15.2  One factor influencing the roughness coefficient is the degree of channel uniformity achieved during excavation, especially the planeness of the bed which forms the major part of the wetted perimeter.  Close control of channel excavation will be needed to achieve an n value of 0.28.  Assurance was given that the type of plant to be used, its manner of operation and the quality control of bed levels achievable through sophisticated surveying methods would give a very regular bed profile (a tolerance of 10cm on excavation was mentioned).  I advise that it will be essential to avoid irregular over-dredging: the construction team must be aware that the scheme capacity will depend on the achievement of prescribed tolerances.  This is of particular significant in this instance because of the unusual requirement for most of the channel to be dug “in the wet”:  plant operators and supervisers [sic] will not be able to see what they are doing.

15.3 The environmental enhancements present a difficulty in terms of their effect on channel capacity, partly because of the uncertain roughness coefficient for vegetation and its variation with stage of development, seasonality and maintenance regime, but principally because a large proportion of the FRC will operate as a two-stage channel at high discharges.  A major national research programme, the results of which were not available to hydraulic engineers at the time the scheme was being designed, shows that there is serious interaction between the main channel flows and the berm flows, especially if the latter are rougher and if the deep channel meanders.  The hydraulic methods used in project design were the conventional ones, assuming no interaction.  In my view it would be indefensible if the scheme were to proceed without reference to a national research programme, the very purpose of which was to provide better information for designing flood channels.  I judge the 40% increase in Manning’s n covered in sensitivity tests to be sufficient to cover both the interaction effect and any tolerance on the basic roughness coefficients used, provided there is careful control of excavation.  However, I nevertheless recommend taking into account recent developments in understanding and advise re-assessing the FRC performance in this light, so that the risks of surprises post-construction are minimised.

15.4 Because of changes that will arise with time as the various reed beds, osier plantations, marginal vegetation, grasses, shrubs and trees grow, the hydraulic performance will also change with time.  There is a further, probably slower and less significant variation due to siltation, which can both modify the roughness coefficient and reduce the available cross-section.  It will be ……

Copy (of page 38 of the MWEFAS 1992 Public Inquiry report) ends.
(Reproduced by Ewan Larcombe – 15 July 2005)
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The Maidenhead, Windsor and Eton Flood Alleviation Scheme 

THE BACKGROUND TO THE SCHEME 

Colin Martin 

Project Manager 

Environment Agency (Thames Region) 

1. 

History 

The towns of Maidenhead, Windsor and Eton and nearby villages have a long history of flooding 

from the River Thames.  Through the annals of history major flooding has occurred twice a century. 

Minor flooding is reported much more frequently in earlier days, often once or twice a year.  This is 

not the case in recent years due, I think, to two reasons.  The river is now much more under control; 

3 
it will run at up to 165 m /sec before all weirs are fully drawn.  Formerly, if your entire year's food 

crop was alongside the river and it became ruined that would be a more reportable event than some 

meadowland being flooded. 

3 
The last major flood was in 1947 which had a peak of about 500 m /sec and before that 1894 which 

was larger, typically producing flood levels 100mm above those of 1947.   There have been several 

3 
lesser  floods  since  1947  the  most  recent  being  February  1990  with  a  peak  of  320 m /sec  and  a 

return period of 1 in 7 years. 

Should  1947  be  repeated  today  it  would  affect  some  5,500  properties,  4,800  domestic  and  700 

commercial, and 12,500 people.  This compares with 2,000 properties in the flood plain in 1947.  In 

addition there would be a major impact on communications of all sorts, for example the M4, which 

would be at risk, and on services.   Thus giving the lie to the often-expressed local belief that it is 

only people living in the flood plain who are at risk; and it's their own fault anyway. 

After  the  1947  flood  the  Thames  Conservancy,  who  was  the  responsible  authority  at  that  time, 

decided that the remedy would be two additional channels, each the same capacity as the river.  Not 

surprisingly they concluded that this was too hard and too expensive.   They recommended a policy 

of not allowing development in the flood plain and, when any property in the flood plain came up 

for sale, the County Council should buy it and demolish it.  This was not popular and the idea soon 

died the death. 
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7. 

Programme and Costs 

On April 1st 1996 the Environment Agency took over responsibility for the scheme. 

The first sod was turned in October 1996 and final completion is anticipated by the end of 2001. 

The estimated gross implementation cost of the Scheme is £85m including a projection of inflation 

at 3% to the end of the construction period.  This sum will be offset by money arising from the sale 

of minerals. 

Expenditure to date has just passed £50m and progress and timing are in line with this expenditure. 

8.       Operation and Maintenance of the Channel and Landscaping 
The channel will be operated and maintained by South-East Area of the Thames Region.   There is 

an  agreement  with  the  Planning  Authorities  for  a  25-year  Management  Plan  but  of  course  the 

Environment Agency, or its successors, will manage and maintain the works in perpetuity. 

A  Study  Group  is  being  established  to  examine  all  aspects  of  Channel  operation  not  just  in  flood 

flows but in normal times and most particularly at times of low, or very low, flow. 

An  Ecological  Study  Centre  is  being  developed,  which  will  be  overseen  by  a  warden  and  present 

thinking is that the warden will be in overall charge of the works. 

Where  landowners  have  expressed  a  wish  to  have  land  returned  to  them  and  have  demonstrated 

their capability of achieving an acceptable level of management, the land will be returned and the 

management function for the Agency will be to police their performance.   This will only extend to 

the hydraulic boundaries of the channel, and the remainder will stay with the Agency. 
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Consultants 

Babtie Group, Croydon 
Contract Supervision 
George Brownlee Partnership, Reading 
Quantity Surveyor 
Chris Blandford Associates, Uckfield 
Landscape Consultants 
Georald Eve, London 
Mineral Evaluation Consultants 
Lewin Fryer and Partners, Hampton 
Lead Consultants 
RPS Clouston, Didcot 
Landscape, and Planning Consultants 
Rona Partnership, Ilford 
Property Surveyor 
Robert Stebbings, Peterborough 
Environmental Consultants 
Geoffrey Walton, Charlbury 
Mineral Consultants 
CONSULTANTS AND CONTRACTORS (PAST AND PRESENT) 

Contractors 

Balfour  Beatty  Construction  Ltd,  Walton  on 

Thames 

Channel  excavation,  disposal  of  material  and 
structures  from  the  River  Thames  to  Dorney 
Rail Bridge 
Edmund Nuttall Limited, Camberley 

Channel excavation and structures from 
Dorney Rail Bridge to the River Thames, 
Windsor; Dorney Rail Bridge (Railtrack) 
Mowlems, Bracknell 

M4 Motorway Bridge (Highways Agency) 
C A Blackwell Ltd, Earls Colne 

Manor Farm Containment Cell 
Onyx Waste Management, Gerrards Cross 

Manor Farm Containment Cell (competent 
person) 
Alfred McAlpine Ltd, Retford 

A355 Road Bridge 
Geoffrey Osborne Ltd, Chichester 

Chalvey Rail Bridge (Railtrack) 
P Trant Ltd, Southampton 

Slough Allotments 
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The Maidenhead, Windsor and Eton Flood Alleviation Scheme 

CONTRACT 6 - RIVER THAMES TO MAINLINE RAILWAY 

THE CONTRACTOR'S VIEW 

Mike Campbell / George Pargeter 

Balfour Beatty Construction Linited 

Civil Engineering Division 
THE TENDER 

Balfour Beatty were invited to tender for Maidenhead, Windsor and Eton Flood Alleviation Scheme 
Contract 6 (MWEFAS 6) in early 1997. 
During  the  tender  preparation  period  it  became  clear  to  Balfour  Beatty  that  there  was  scope  to 
amend some aspects of the Client's design which would be of benefit from a cost point of view, but 
would  retain  the  original  parameters  of  content,  appearance,  quality  and  environmental  impact  in 
the original scheme. 
Balfour Beatty retained the services of Arup Geotechnical who undertook a review of the changes 
which Balfour Beatty believed could be readily incorporated 
A  Design  Basis  Report  was  produced  which  outlined  the  scope  of  the  proposed  changes  together 
with the design parameters upon which the alternatives would be based. 
The changes which were brought to a level of outline design to incorporate in a tender covered the 
following areas of the original concept design: - 
1 

2 

3 

4 

5 

6 

Modified Channel Design - trapezoidal cross-section for rectangular. 
Reno-Mattress alternative - Dycel 100 concrete blocks for reno-mattress. 
Pile reinforcement design optimisation - reduces amount of reinforcement in piles. 
Modified ground anchor design - higher working loads in proprietary ground anchors. 
Geotextile alternative - substitute specified material with alternative 
Value Engineering - Value Engineering Clause introduced with reduction in tender sum. 
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Maidenhead Contract 6  - Alternative Design by Balfour Beatty 

Proposed Alternative Profile 

Pilecap 
Original Ground Profile 

Piles 

Varies 

Dycel Blocks 

Reno Mattress 

25m 

Trapezoidal Open Cut in lieu of Piled Rectangular Section 

A tender fully in compliance with the Client's original scheme was submitted in April 1997 and an 
alternative tender based on the changes outlined above was submitted at the same time. The savings 
offered were arrived at by a simple process of omitting certain basic billed items from the original 
scheme  and  adding  the  additional  items  from  the  revised  design.  The  basic  contract  format  - 
re-measured  as  per  CESMM  under  ICE  6th  Conditions  of  Contract  -  remained  and  applied  to  the 
alternative designs as well as the remaining conforming sections. 
With the alternative tender Balfour Beatty added a note stating that there were further areas of the 
works which had not been subject to alternative design but which had scope for further savings. A 
formula  for  pursuing  savings  through  design  change  was  included  with  the  submission  (Value 
Engineering). 
Between  April  1997  and  November  1997  a  protracted  negotiation  between  The  Environment 
Agency  and  Balfour  Beatty  culminated  with  the  award  of  Contract  6.  The  contract  was  for  the 
alternative tender submitted by Balfour Beatty and included an agreed format for pursuing further 
savings to the project cost through Value Engineering. 
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VALUE ENGINEERING and ALTERNATIVE DESIGN 

I have grouped these two topics together for reasons which will become obvious. 
Shortly after award a Value Engineering workshop was organised and representatives from all the 
interested  parties  (Client,  designers,  contractor,  about  12  people  in  all)  met  at  a  location  remote 
from their usual workplace and following a "get to know you" dinner and several "getting to know 
you  really  well"  drinks  spent  a  full  day  in  a  brainstorming  session.   Every  aspect  of  the  tendered 
design was subjected to cursory review and possible changes, which ranged from the conventional 
to the bizarre, were considered. 
Suggestions ranged from "Do we really need a new channel at all?" to "What about a large diameter 
pipeline?" 
From  the  day's  discussions  which  were  lively  and  in  some  instances,  radical,  a  list  of  proposals 
were put forward for further consideration. 
The  first  full  meeting  of  the  Design  Change  Group  took  place  a  few  weeks  later  and  the  list  of 
possible  ideas  were  whittled  down  to  a  running  list  of  approximately  10.    These  were  further 
rationalised to approximately 10 worthwhile and distinct items. 
Outline designs and budget costings were put together over the next few weeks and at the second 
meeting  decisions  were  made  to  run  with  those  alternatives  which  were  viable  both  from  an 
engineering   point   of   view,   and   an   expectation   that   a   worthwhile   saving   in   cost   would   be 
forthcoming.   The precise number is difficult to define because some items overlapped with others 
and  with  the  alternative  designs  upon  which  the  tender  was  based,  so  we  had  to  sort  out  the 
evaluation  and  costing  of  the  Value  Engineering  proposals  and  separate  it  from  the  alternative 
tender. 
The  detailed  designs  were  on-going  during  the  run-up  to  the  start  of  construction  work  on  site  in 
early  August  1998  and  continued  thereafter.   We  had  to  be  careful  that  the  time  involved  in  the 
design and approval of the larger changes did not compromise the start on site of those activities. 
Projected  savings  could  very  quickly  be  eroded  if  works  were  delayed.    Generally  speaking  the 
programme has been unaffected by the Value Engineering process. 
The  main  Value  Engineering  changes  which  involved  a  reasonable  level  of  design  input  were  as 
follows: 
- 3 - 

(Note: - Conforming means as per the Alternative design which is the accepted Tender) 

1.       A4 Road and Service Bridges 
Conforming 

VE Alternative 

Two  span  conventional  bridges  with  centre  pier  and  abutments  on  piled 

foundations, in-situ deck with bearings and inspection platforms. 

Single  span  integral  bridge  with  piled  abutments  and  in-situ  arched  soffit 

bridge.  No bearings hence no inspection platforms. 

2 

Berry Hill Lined Channel North 

Conforming 

VE Alternative 

Bored concrete piles on both sides of rectangular channel with sheet piles at 

northern end to form lead-in from Main Channel. 

Reduced  number  of  bored  piles  and  deletion  of  sheet  piles.    Trapezoidal 

open cut to slopes. 

3 

Taplow Lined Channel South 

Conforming 

VE Alternative 

Combination  of  open  slope  cutting  with  slope  stability  piles,  contiguous 

bored concrete piles and extensive crib walling. 
All piles removed, slopes re-designed and quantity of crib walling reduced 

substantially. 

4. 

Mill Lane Bridge 

Conforming 

VE Alternative 

Diaphragm    wall    abutments    with    single    span    voided    in-situ    deck 

with 13 weeks settlement/deflection period. 

Three-span    box    culvert    structure    without    piles    constructed    within 

cofferdam. 

5. 

Taplow Intake Structure 

Conforming 

VE Alternative 

Contiguous    bored    pile    outer    walls,    two    staggered    splitter    walls 

with water control radial gates. 

Traditional    RC    concrete    outer    walls,    squared    splitter    walls,    all 

constructed within cofferdam.  Radial gates as conforming. 
These  Value  Engineering  initiatives  have  realised  worthwhile  savings  for  both  the  Client  and  the 

Contractor, none of which would have been possible without the co-operation and commitment of 

all parties working together for the overall good of the project. 

Partnering is a buzz word in contracts these days and in an informal way this has and continues to 

be a good example of partnering at work. 

- 4 - 
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Jubilee River

Transcript of ‘You and Yours’ Radio 4 programme – Thursday, 12th May 2005

Roger Waite:  A new flood relief channel for the River Thames may have to be built to protect almost 30,000 people whose homes are at risk of flooding.  They all live downstream of a flood defence project built three years ago – the Jubilee River, which cost £110M.  It’s emerged though that the design of the project was ‘modified’ in what is known as a value engineering project, in other words to save money on the original scheme, and people living in homes that were flooded in 2003 are convinced that this is one reason why another new set of flood defences is now being suggested.  Well Melanie Abbot can tell us more.  Tell us first Mel what the Jubilee River is?

Melanie Abbot:  Well it’s a man-made channel and is the Environment Agency’s biggest ever inland flood defence project.  It cost £110M.  Although man-made, it was built to look as much like a natural river as possible and was considered very innovative at the time.  It’s seven miles long and is designed so that water goes into the channel upstream of Maidenhead in Berkshire and returns to the Thames, downstream of Eton.  The first time it was used it protected 1,000 homes upstream but 500 homes downstream suffered the worst flooding since 1947.  

Roger Waite:  So these are the people presumably who think this value engineering exercise, as the euphemism goes, is linked to their flooding?

Melanie:  Well, their confidence certainly hasn’t been raised by these revelations about this cost cutting exercise, value engineering exercise, and of course the phrase hasn’t gone down too well with them either.  A report written by the Contractors, Balfour Beattie, describes how they and the Environment Agency at the time had a ‘get to know you’ dinner followed by several ‘getting to know you really well’ drinks, and during this time they reviewed every aspect of the design and considered all changes, ranging from (the report says) the ‘conventional’ to the ‘bizarre’.  Ewan Larcombe is a Parish Councillor in Datchet, one of the areas which was flooded.

Ewan Larcombe:  In 1999 the Client, that’s the Environment Agency, the Designers, and the Construction Contractors, they all got together and used this value engineering technique to change the design of the Jubilee River.  Now I am exceedingly unhappy about that because in 1992, at the Public Inquiry, all these designs were on paper and they were submitted in evidence at the Public Inquiry.  The Inspector’s Report was written, here we have the Environment Agency and their Contractors, working together to change the design.  Now that was never put before the public and they have implemented design changes that I believe changed the performance of the construction.

Melanie:  Now the contractors, they said that their value engineering exercise was designed not to change the quality of the design, not to change the content of the design, not to change the environmental impact of the design, but to do the same thing, but cheaper.  Is there anything really wrong with that?

Ewan Larcombe:  You have only to look at the very first time they put water through the Jubilee River in January 2003.  Significant segments of the construction were damaged.  Surely there is something wrong here?  This is £110M world class award winning scheme that fell apart the first time that it was used.

Melanie:  And Ewan Larcombe (speaking there) does think that there should still be a Public Inquiry into that flooding.

Roger Waite:  And in the meantime we have these new proposals being put forward.

Melanie:  That’s right, there are five different approaches outlined to tackle the problem:  (i) it does involve building new channels to divert the flow of the River Thames away from those areas liable to flooding.  This could cost up to £200M, it would take 10-15 years to complete and would need to be approved directly by the Treasury.  Another suggestion is what is known as ‘river bed re-profiling’.  Attempting to make the river deeper and perhaps wider.  There are less ambitious options such as temporary barriers and an enhanced flood warning system.  Now these suggestions – the Environment Agency says in its announcement – are a direct response to extensive flooding in January 2003 which affected those 500 homes.

Roger Waite:  And what has been the reaction to those ideas?

Melanie:  Well, ‘luke warm’ I think would be the word.  Gillie Bolton, who lives on Ham Island in Old Windsor, she spent days only being able to get to her house by canoe back in 2003.  She now sits on the pressure group ‘ThamesAwash’ which was set up to tackle the flood risks.

Gillie Bolton:  We are delighted that they are looking at these proposals, but so much more work has got to be done, because they are talking about new channels, and in my opinion, until they have the Jubilee River working properly and effectively, how can they consider building new channels.  They are talking about river bed re-profiling and again, I believe that this comes in with the dredging, but perhaps to a wider issue.

Roger Waite:  Gillie Bolton, but is there real clear evidence now to link the Jubilee River with the flooding of people’s homes?

Gillie:  There have been independent studies carried out to show that the Jubilee River didn’t contribute to those floods, but there has also been a study by independent engineers called Atkins, which pointed to a long list of design problems with the channel, as we reported on ‘You and Yours’ last year.  These include things like a convex weir, which arches the opposite way from what you would normally expect, no mechanism to slow down the flow of water, and the report also said that the channel was operating at only 80% of the intended capacity, and this is interesting, because it was something predicted at the original Planning Inquiry back in 1992, by Peter Ackers, a Civil Engineer, who has now retired, but who assessed the plans at the time, and he wrote then “that it would be very embarrassing for all concerned if the intended capacity wasn’t achieved, saying that it’s not an issue that could be clouded over and any deficiency would bring widespread and justified criticism”, and I asked him what prompted this conclusion.

Peter Ackers:  It was the largest drainage scheme that had ever been built and it had many novel features, it was in a very sensitive area, and it was fairly obvious that if it failed to achieve its objectives, then there would be plenty of people there to complain.

Melanie:  And what in particular about the scheme made it different from other schemes which concerns you, and perhaps led you to believe that it may be quite difficult to predict the capacity of the channel?

Peter Ackers:  The fact that it was following the latest good practice of very natural looking channels, fitting much better into the landscape, but from the high prerogative point of view, that made it very difficult to predict just what its flow capacity would be.

Melanie:  Peter Ackers.  And he also told me that at the time, no research had been done into the capacity of natural flood relief channels designed in this way.

Roger Waite:  And what does the Environment Agency have to say about all of this?

Melanie:  Well I spoke to Ian Tomes, the Area Flood Defence Manager, and asked him first what he thought about Peter Ackers’ perhaps rather far sighted comments.

Ian Tomes:  What I would say is that at the time, the best available information was used to design the scheme.  You have to remember that the hydraulic or the computer model that was used, was right back in the 1990’s, this was scrutinised by the Public Inquiry by hydraulic consultants, and was found to be perfectly OK.  What’s happened is that we have the flooding of 2003 which has given us a lot of new information about the Thames’ flows and levels, and if we designed the scheme now with that new information, it may be different.

Melanie: To people living downstream then from the Jubilee River that might sound almost as if they were being used somewhat as guinea pigs for this scheme?

Ian Tomes:  Not at all, as I have said already the best available information that was available was used at the tome. It was scrutinised at the Public Inquiry by independent experts and they didn’t have a problem with it.

Melanie:  Why is there now then a need for this new strategy to those people living downstream of the Jubilee River, they have been saying that it does look like an admission of failure of the scheme?

Ian Tomes:  No not at all, one of the highest areas of flood risk in the country with nearly 12,000 properties at risk in a 1:100 year flood event, is the area downstream of the Jubilee River, between Datchet and Teddington, and that risk has always existed.

Melanie:  What about this ‘value engineering’ exercise with something as controversial as the Jubilee River – how wise is it to shave off the costs by changing the design or altering the materials used.

Ian Tomes:  I think the first thing I would say about that is that value engineering is not about driving down the cost, it’s an error to think that it is.  It’s actually a standard industry approach really which has been used for many years on large construction projects, it’s about optimising the mix of cost, performance and fitness for purpose.  The other thing I would say is of course that at a Public Inquiry, the detailed design is never done before a Public Inquiry.

Melanie:  But if it’s not about driving down costs then why would the contractor (Balfour Beattie) write this report really trumpeting how well they had managed to limit the cost of the project.

Ian Tomes:  Well I mean, yes, the cost is one element but its optimising that mix of both cost, performance and fitness for purpose, so reducing the cost may be one outcome, but also getting better performance and better fitness for purpose may be another outcome as well

Melanie:  Ian Tomes from the Environment Agency speaking to me then.

Roger Waite:  Thank you for speaking to us Melanie Abbot.

End of discussion.
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